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Thank you for purchasing the SHARP IV-C35M compact color image sensor camera. Read this introductory
user's manual carefully to thoroughly familiarize yourself with the functions and proper procedures for

operation.

Store this user's manual in a safe place. We are confident that the manual will be helpful whenever you

encounter a problem.

In addition to this manual, there are two other IV-C35M manuals as follows. Read them in conjunction with this

manual.

IV-C35M —[

User’s Manual (Introduction and Hardware)
User’s Manual (Function and Operation: This manual)
Instruction Manual

User's Manual
(Introduction and Hardware)

- Description of the hardware

- Startup method

- General performance specifications.
- Example of operation and instruction

Manual type Major subjects How to use
) 8%2;?;2; the IV-C35M (features and | ggome acquainted with the IV-C35M
IV-C35M - Learn how to install the IV-C35M and

wire it up
- When mastering the outline of
operation.

IV-C35M
User's manual
(Function and Operation)

- Detailed explanations of all the
measurement functions.

- How to make menu selections for
each measurement

- Details of inputting and outputting
data and communications with other
devices.

- Troubleshooting

- Learn how to specify measurement
/inspection conditions, good or NG
judgment conditions, etc.

- Lear how to connect a programmable
controller or personal computer.

- Learn what to do if a problem occurs.

notice.

Notes

- This manual was written with the utmost care. However, if you have any questions or

inquiries concerning the product, please feel free to contact our dealers or service agents.
- Copying all or part of this booklet is prohibited.
- The contents of this manual may be revised or modified for improvement without prior
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( Chapter 1: Setting and Operating Outline

) 1

1-1 Setting and operating procedures
This paragraph describes the rough operation sequence of the IV-C35M.

[©

System design|

Plan your hardware environment to suit your use of the IV-C35M.
- Measurement program (positional deviation ]

measurement, degree of match inspection, etc.)
- Number of cameras, externally connected devices,]
system components

- Selection of color and monochrome cameras -----------
- Input/output (start measurement input, result] -----------

output, object type change, etc.)

- Lighting equipment, illumination, shutter speed, lens, etc.

@

Installation/assembly|

Install the hardware you will be using.

- Connection of cameras and monitor to the controller

- Installation of the controller and camera body

- Connection of a power supply, input/output terminals
and external devices

Turning ON the power supply (controller and monitor)|

Supply power to each device.

Environment settingﬂ

(Ref. chapter)

User’s Manual (Instruction
and Hardware)

---------------- 1-4 Measurement programs
---------------- 3-1 Basic system configuration

................ 3-1 Basic system configuration
................ 3-2 System configuration examples

--------------- 5-1 Installation conditions

User’s Manual (Instruction

................. and Hardware)

5-2 to 5-3 Installing, connectiong,
and wiring methods

Set IV-C35M parameters according to the actual hardware environment.

- Setting the Input / Output conditions
- Communication
- Computer link

- Gain / offset adjustment

Enter measuring programs|

* Entered using the

wizard menu tree

|

®

Editing Operation screen| --------------------oooooon

@

Other settingﬁ

« Initialization

Operation

@

Test/inspection| --------------------------------------------

[

Maintenance |

1-1

* Entered using the ----------

---------------- Chapter 21
------------ Chapter 22
"""""""" Chapter 23

"""""""" Page 2-15

User’s Manual (Instruction and Hardware)
Chapter 7: Setting Examples Using
the Set Wizard
6-4 Operation chart
6-5 Menu tree

[User's Manual (Instruction and Hardware)

- Self Diagnosis -------------

| 6-7 Editing operation screen

[User's Manual (Instruction and Hardware)

| 6-8 Option

---- Chapter 24: Troubleshooting

~==~ Chapter 24: Troubleshooting



Setting and Operating Outline

1-2 Method for selecting the menu configuration
(1) Set wizard

The IV-C35M has a "Set Wizard" function to assist beginners in setting the measurement conditions.

Select "SET WIZARD" from the "MAIN MENU" and the wizard will show the

items needed for each step. You only need to make selections according the
instructions on the screen. Using the wizard, you can establish the minimum
required settings for making measurements.

STEP1

SELECT THE MEASUREMENT
START INPUT I/F
(DPARALLEL+SERIAL+USB I
(@TRIG CCD START O

NEXT DETAIL

—( Wizara)

The "Wizard" is a program that helps users make settings for measurement operations easily and
without making mistakes. The controller asks you a series of questions at each step and you

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

STEP9

STEP2

SELECT AN IMAGE CAPTURING
METHOD DURING OPERATION
(DPARTIAL-IMG [ |
(@ALL IMAGE O
(@NO CAPTURED O
ENTER A SHUTTER SPEED

(1/30~1/10000)
(DSHUTTER SPEED  1/00060

RETURN NEXT

STORE THIS SETTING AS A
SAMPLE IN THE WIZARD?

@DNO
@VYES

RETURN END

O
|

The steps that the set wizard takes you through are displayed as lists on the Tvpeq
"operation chart." At any point you can return to the previous step to make a s

change if you want to.

STEP1

STEP11

: PARALLEL+SERIAL+USB
STEP2:
STEP3:
STEP4:
STEP5 :
STEP6 :
STEP7:
STEPS :
STEP9 :
STEP10:

CAPTURE IMG/PARTIAL-IMG
COLOR IMAGE CORRECT
MEAS1/CAM1
MEAS1/F/BIN-AREA
MEAS1/WINDOW/MASK; 1
MEAS1/MEAS CND
MEAS1/EVALUATION
MEAS1/CALC

MEAS1/OUT

: FINAL NUMERIC CALC
STEP12:
STEP13:
STEP14:
STEP15:
 MOVE ALL WINDOW/YES
*TITLE/YES

FINAL OUTPUT COND
SERIAL OUTPUT/ANY
OPS MENU COND
CALIBRATION/YES

simply answer these to complete the settings.

The wizard is convenient for making settings when beginners and inexperienced operators are
operating the machine. However, operators who are familiar with the operation may save a lot of

time by using other setting methods.

1-2



Setting and Operating Outline

(2) Menu tree

The IV-C35M has a menu tree which is shown the hierarchy of choices on  OBJECT TYPE COND

each screen. To return to the previous screen or go to next screen, select
the corresponding item on the menu tree.

Bl How to enter the menu tree
On the "MAIN MENU" select "OBJECT TYPE COND" to enter the menu
tree.
and [=] mean that a sub men is available inside the menu.
Select [+] and press the SET key or the right arrow key, the next level of
menu will be opened.
When [7] is shown, it means that the lower menu level is already open.

OBJECT TYPE COND
TYPEQO
—+TYPEO1
— TYPE RUN COND
) — IMAGE-ADJ
SAub menuis -------- » [=F MEA-CND(CAMERA1)
displayed MEASO (POSI-DEVIATION)
POSI-CORRECT
oy deayea | [ > USRS AR
s~ )
+}— MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE I/0
— OBJ-TYPE SYS.
— TYPE(NEW)

¥

TYPEOO
= TYPEO

— TYPE RUN COND

— IMAGE-ADJ

[+ MEA-CND(CAMERAT)
MEASO (POSI-DEVIATION)
POSI-CORRECT

MEASO1 (MEAS-BIN-AREA F)
MEAS(NEW)

FF- MEA-CND(CAMERA2)

— FINALNUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE 10

L OBJ-TYPE SYS.

L TYPE(NEW)

|VC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD



Setting and Operating Outline

n [1] Menu configuration
SYS-CND I/O CONDITIONS
OBJECT TYPE COND ————— COMM.SET
SETWIZARD ———— COMPUTER LINK
EDIT MAIN OPS MENU —— GAIN.OFFSET
OPTION —————— TIME
ENVIRONMENT SETTING CAMERA TYPE
MEMORY CARD —— TYPEOO —— TYPE RUN COND
— IMAGE-ADJ (*1)
MEA-CND(CAMERA1) MEASO (POSI-DEVIATION)—
— MEA-CND(CAMERA2) POSI-CORRECT
| FINAL NUM.CALC MEASO1
— FINAL OUTPUT COND MEAS02
— OBJ-TYPE I/O MEASO03 |*2
_ L OBJ-TYPE SYS. MEAS04
&
3
£
IMG PRE-PROC
— MEAS CND | REG-COND (S)
— REG-COND (E)
— EVALUATION COND
— DISTANCE & ANGLE COND T NUM-CALC
— OUT-COND
L TYPE31 — NUM-CALC
— OUT-COND
—— (DCHG-TYPE
—— (2STANDARD WIZARD
L (®OPERATION CHART
MAIN OPS MENU
L @INITIALIZATION

L——— (@SELF DIAGNOSIS

*1: MEASQO is only for making "positional deviation measurements."
*2: MEASO1 to 04 can be set to make any type of measurement from "positional deviation
measurements” to "fault inspection."
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[2] Configuration of the setting conditions

- I/0 conditions (21-1)
Measurement start input I/F, parallel input X6, parallel input X7, strobe output
- Object type manual change (2-14)
- Communication setting (22-1)
Communication standard, communication speed, data length, parity, stop bit,
station number
- Computer link (23 -1)
Manufacturer, station number, top line of the written results

System - Gain/offset (2-15)
conditions - System time (2-16)
- Camera setting (2-17)
Camera selection, image capture mode
The numbers in parentheses () are page numbers for your reference.
. Output monitor (2-2), image capture (2-4), message display (2-5), pattern
Operg.tlng display (2-6), binary image display (2-7), 8 angle correction image display (2-
conditions > 8), operation main display (2-9), evaluation change display (2-10), PC monitor
screen (2-11), through display (2-11), extension functions (2-12).
Positional deviation
h 4
Image pre- measurement = See Chapter
processing (3-20) — —
Measurement O, Posﬂnopal dewatyon megsurement, degree of match
inspection, lead inspection, BGA/CSP inspection,
camera 1 . . .
g area measurement by binary conversion, object
5, | Measurement O, counting by binary conversion, object identification See
S | camera 2 by binary conversion, color evaluation, color o> Chapters
Camera | 2| Measurement 1 4——3unevenness inspgction, color position . 4t017.
_ 1and2 |5 > measurement, point measurement, multiple
Object @ | Measurement 2 positions measurement, multiple degree of match
s ; X . :
type 00 = | Measurement 3 inspection, fault inspection.
Measurin Measurement 4 CCD trigger (21-18), shuttgr speec_j (3-37), serial
uring output (21-24, 26), calibration setting (21-28).
conditions Input and output for
each object type Monitor light level (3-35), register NG images (3-39),
System for Zt10)p NG measurement (3-40), whole group move (3-
each object
Carge’\rlaG1 Same for Camera 1 and 2. However,
gn > "Measurement 0, Camera 2" is not
Images available.
Object

type 01

—> Same for "Measurement 00."

1-5
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[3] Configuration of Set Wizard
The Set Wizard has the following screen configuration.

SET WIZARD SCREEN SAVE DEL

F C1 BRT

[SAMPLE]

(CHG-TYPE

(2)STANDARD WIZARD TYPEQO
(3)OPERATION CHART Start

End
STEP1

SELECT THE MEASUREMENT
START INPUT I/F

(DPARALLEL+SERIAL:USB I
(@TRIG CCD START O

NEXT DETAIL o

COMM.SET SCREEN COND SAVE

* When "DETAIL" is selected.

STEP2

SELECT AN IMAGE CAPTURING
METHOD DURING OPERATION
(DPARTIAL-IMG

@ALL IMAGE

(3NO CAPTURED

ENTER ASHUTTER SPEED
(1/30~1/10000)

(DSHUTTER SPEED 1/00060

RETURN NEXT

STEP3

CORRECT POSITION?
DNO

@cAm

(3)CAM2

oom

RETURN ' NEXT

STEP3

SELECT A CAMERA TO SPECIFY
MEASUREMENT CONDITIONS
(DNO REGISTRATION

(@ CAM

(@)COMM.STANDARD RS$232C
(2)BAUDRATE (kdps)  115.2
(@NO.OF DATABITS  7BIT
@PARITY CHECK ~ EVEN
(BNO.OSTOPBITS  2BIT
(B)STATION NO. 00(0~7F)

When "2 CAM1" or "(3 CAM2" is selected.

Omm

@CAM2 |

RETURN  NEXT

When "@NO REGISTRATION"
is selected.

y
STEP4

SELECTACOLOR IMAGE

PROCESSING MODE

(DCOLOR FILTER n —
(2EXTRACT COLOR [

SELECT AMEASUREMENT TYPE
(DMEAS SEL POSI-DEVIATION

COLORFILTER SET SCREEN COND SAVE RED F Ct1 BRT

@FILTERTYPE RED

SET EXTRACT COLOR SCREEN COND SAVE COLOR

RETURN NEXT

\

1-6

(@EXTRACT COLOR NO 0(0~7)
(@COLOREXTRACTIONAREA  SET (248,232) ~ (263,247)
(3FINE ADJUSTMENT (TO NEXT SUB-MENU)

]

HUE (START PNT080 END PNT060)
CHROMA  (U.LM130 L.LM110)
BRIGHT LEV (U.LM130 L.LM110)
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STEP4

SELECT TYPE OF CALCUATION
BETWEEN IMAGES

(1)COMPARE IMGS  NO

SELECT WHETHER OR NOT TO
CONVERT IMGE DENSITY
OOHNGGRAYLEVENO
SELECT FILTER TYPE FOR

IMAGE DATA

(A)SPACEFILTER  NO

RETERN ~ NEXT DETAIL

COMPARE IMGS SCREEN  SAVE

>

@CALC.TYPE NO
(2)CALC.AREA SET  (232,216)-(279,269)

* (D Displayed when the "CAM1" or "CAM1&2" is selected in item "1 COMPARE IMGS"

STEP5

(DREGISTERNO.(0~7) 0

SELECT AN IMAGE PROCESSING

MDNO
(2GRAY-SRC
(3)EDGE DTECT
(#SCH-EDGE

oomgd

ENTER A RANGE AND UNITS FOR
ROTATION ANGLE DETECTION
DDTECTANGL  NO

RETURN 'NEXT DETAIL = e——

STEP6

SELECT INSPECTION PRECISION
(DSTANDARD(PIXEL) I
(@HIGH(SUB-PIXAEL) [J

RETURN 'NEXT

'

STEP7

COMPARE EVALUATION
CONDITIONS TO MEASUREMENT
RESULTS (YESINO)

@®NO O
@VYES ]

RETURN  NEXT DETAIL e——

1-7

REG COND SCREEN COND SAVE DETAIL

(@REGISTER NO. 0(0~7)

(2MEAS SHAPE(MDLO)  RECTANGLE
(DREFIMGAARE(MDLO)  SET  (224,208)~(287,271)
(@SEARCHARE(MDLO)  SET  (216,200)~(295,279)

EVALUAT COND SCREEN COND SAVE EDIT SEL  COLOR F C1 BRT
@REGISTERNO. ~ 0(0~7) [TEST RESULT] [OUTPUT]
(2CONDITION SET  AUTO(-10%)

(@)X COORD. (MDLO) 000.0~511.0  X0= NO

@Y COORD. (MDLO) 000.0~479.0  Y0= NO

(&) DEVIATE (MDLO) -511.0~+511.0 x0= NO

(®)y DEVIATE (MDLO) -479.0~+479.0 y0= NO

(ZMATCH LVL(MDLO) -10000~+10000 Mo= NO

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSIADJ)
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Y

STEP8

USE SETTING DISTANCE
ANGLE CONDITIONS (YESINO)
®No [ |
@YES |

RETURN _NEXT DETAIL ——

Displayed when "(@ YES"
is selected

STEP8

COMPARE MEASUREMENT

SETTINGS TO MEASUREMENT

RESULTS (YESINO)

@DNO |

(@VYES(MEAS) O
DETAIL

(B®YES(DST&AGL)

DETAIL
RETURN ~ NEXT \\

Displayed when "@YES" or
"(@YES" is selected

STEP8

LADDER CIRCUIT AND RESULT
OUTPUT BASED ON MESUREMENT
AND CALCULATION RESULTS(

YES/NO)
DNO [ |
(DYES(MEAS) DETAIL et
(B)YES(DSTEAGL) -
IL
RETURN  NEXT \\
\
Displayed when "@YES" or
"@YES" is selected
STEP8
ADD MEASUREMENT CONDITIONS?
®NO [ |
@YES O

RETURN  NEXT

STEP8

CALCULATE SETTINGS FORALL
MEASUREMENT RESULTS(YES/NO).
®No |
@VYES O

RETURN  NEXT

DEST&AGL COND SCREEN COND SAVE COLOR F C1 BRT

@osJ DST
(2)DISTANCE 00(0~15)
(3)DISTANCE NO
[TEST RESULT] [OUTPUT]
REGISTER NO.

00/01/0203{04/05]06/07/08/09}10[1 1|12/13[14{15
XX XXX XXX XX XX XX

DISTANCE

NUMERIC CALC SCREEN COND SAVE COLOR F Ct1 BRT

[N00-NO7]
CHG-CALC
()RUNATEST (SET KEY)
OBJECFORMULA

L O
LN ]
LNO2 | ]
LNOS | e

OUTPUT COND SCREEN COND SAVE COLOR F C1 BRT

INPUT00-07
CHANGE INPUT

o 1t 2 3 4 5 6 7 OUT
INPUT00
LOGIC
INPUTO02
LoGIC
INPUTO3
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STEP8

DNO
@VYES

RETURN  NEXT DETAIL

SET LADDER CIRCUIT RESULT
OUTPUT BASED ON ALL
MEASUREMENT AND CALCULATION
RESULTS (YES/NO)

|
O

—

Displayed when "@YES"
or "@YES" is selected.

STEP8

@DNO

SELECT AN INTERFACE FOR
OUTPUTTING RESULTS WHEN THE
INPUT IS THE PARALLEL I/F

(2)COMPUTERLINK [
(SSERIAL IF O

RETURN |NEXT DETAIL ——
Displayed when
"(@COMPUTER LINK" or
"(@SERIAL I/F" is
selected.

STEPY

CHANGE DISPLY CONTENTS OF

THE MAIN OPS MENU

®DNo [ |

@VYES O

RETURN  NEXT DETAIL

—>

Displayed when "@YES" is

i

selected.
STEP9
STORE ATITLE FOR THIS
SETTING?
®No O
@VYES |
RETURN  NEXT DETAIL
Displayed when "@YES" is
selected.
STEP9
STORE THIS SETTING ASA
SAMPLE IN THE WIZARD?
®No O
@VYES [ ]
RETURN END

OUTPUT COND SCREEN COND SAVE

COLOR F Ct1 BRT

INPUT00-07
CHANGE INPUT

INPUTO00
LOGIC
INPUTO1
LOGIC
INPUT02
LOGIC
INPUTO3

out

Displayed when "@COMPUTER LINK" is selected

COMPUTER LINK SCREEN COND SAVE

()STATION NO.
(®WRITE TOP ADRS

(@PC MANUFACTURER SHARP(COMM PORT)

01
09000

Displayed when "®SERIAL I/F" is selected

COMM.SET

SCREEN COND SAVE

()COMM.STANDARD
(2)BAUDRATE (kdps)
(B)NO.OF DATABITS
@PARITY CHECK
(®NO.OF STOP BITS
(B)STATION NO.

RS232C
1152
7BIT
EVEN
2BIT
00(0~7F)

TYPE RUN COND SCREEN SAVE

@MONITOR OUTPUT
(CAPTURE IMG
(®MESSAGE DISPLAY
(@ PATTERN DISPLAY
(B®)SHOW BINARY IMG
®SHOW FIX IMG
(@ OPS MAIN DISP
(®DISP CHG-EVAL
(@PC-MNTR

(10 THROUCH DISPLAY
(DEXTENSION FUNC.

CAMI
PARIAL-IMG
YES(NUMERIC)
YES

YES

YES

YES

NO

STR OBJ TITLE SCREEN SAVE

COLOR F Ct1 BRT

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
0123456789
--()<>SP

< — DEL END

1-9
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1-3 Description of the Operation screen
When the IV-C35M is started, the operation screen shown below will appear.
Each area of the operation screen is described below.

@ Object type number (@ Color mode @ Freeze/through screen
/ @ Camera currently selected
7
(TYPEOO) COLOR F C1BRT-— (& Image brightness: bright/dark
@ Measuring time | v

MEAS 0000ms 2001-10-14 10:38

MEASURE 0 CAM1 NO

® Software version

Measurement
setting details

| (O READY output

OIS -
Xo~700000  Yo~70IOOCDICD]  READYR

@ Menu display  —{_ oG MAIN-COND GHG-MEA COND-CHG CHGN-REG SCREEN-CHG CHGTYPE

(1) Displays the number of the currently selected object. (Object number scan ranges from 00 to 31.)

(@) Indicates whether the current captured image is in color mode or monochrome mode.

Screen display Description
COLOR Appears when "color" is selected on the camera selection
No indication Appears when "monochrome” is selected on the camera selection

(@ Select whether to display captured images on the screen as freeze images or through images.

Display A
method Description
Through |- Displays the stream of images captured by the camera.
image |- Used for adjusting the camera focus and image properties.
Freeze |- Displays the single image captured at the start of making measurements.
image |- Used to set each of the measurement conditions and operating conditions.

To switch the image between "Through" and "Freeze" modes, press the SEL key on the remote
keypad, and then press the up and down arrow keys.

@ Indicates which camera is currently selected
C1: Camera 1 (the camera connected to the "CAMERA1" connector)
C2: Camera 2 (the camera connected to the "CAMERA2" connector)
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(B The brightness of the captured image can be set to one of two levels.

LR Description

display P
BRT Display the captured image without changing its brightness.
DRK Display the captured image at 1/2 the actual brightness

How to select the brightness level

On any screen, except the operation screen, move the cursor to the "F" (freeze) or "T" (through)
position on the upper part of the screen by pressing the SEL key. Then, press the left or right arrow key
to move the cursor to the "BRT" (bright) or "DRK" (dark) indicator. Press the up or down arrow key to
switch between bright and dark.

(® Displays the software version.

(7 Displays the measurement time currently assigned.

<

Actual measurement time >

<

(Only when changing the object type)

Time to change CCD exposure time CCD image Image Result output
object type

(Shutter operation time) | capture time | processing time time

- Serial communication time is not included.

- Set the controller as follows to reduce the measurement time.

1. Increase the shutter speed.

2. Select the "partial" image capture feature for the CCD.

3. Select "NO" for the measurement results display (message display, pattern display, and binary
image display).

Display setting details of each measurement.

MEASURE 0 CAM1 @
) 1 1
Measurement Camera 1 or Measurement
numbers from 0 to 4 camera 2 program name

(9 Displays the status of input relays X0 to X7: OFF[[]], ON[H ].
Displays the status of output relays YO to Y7: OFF [[]], ON[ M ].

Displays the status of the ready output: OFF [[]], ON[ H ].

) The menu bar at the bottom has two rows. When this menu is selected, the second row will appear.

| MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE |

!

MNU-CHG NEXT-NG CHG-C1 CHG-C2 MANL-MEAS SHORTCUT

The details of each item on this menu bar are shown on the next page.
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M Details of each item on the menu bar

Item on the menu bar

Description

Display detail on the screen

MAIN-COND
(main conditions)

Displays the MAIN screen.

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

CHG-MEA
(Change measurement)

Press the up and down arrow keys to change the display of
the evaluation results for each measurement number.
(Measurement 0 camera 1 -> measurement 0 camera 2 ->
Measurement 1 -> Measurement 2 -> Measurement 3 ->
Measurement 4)

MEASUREQ CAM1 NO

4—This part changes.

(Cé;a’;lr?g-g?hcé Displays the condition change selection list. Change the E"E?gm COND...
measurement conditions that get displayed by pressing the up and down NUMERIC CALC
ditions) arrow keys.
con COND-CHG CHNG-REG
CHNG-REG Change the display of the set of stored details between [A00] AO= A08=
(change registration) |to [A07] and [AQ8] to [A15] using the up and down arrow keys o <«— 1
A072 A072
Displays the screen change selection list. Select a screen
using the up and down arrow keys.
Note: The OPS-MAIN, JDG-COND-CHG,and PC-MNTR do
not appear on the popup menu unless "YES" is selected. OPS-MAIN
SCREEN-CHG for each corresponding item on "TYPE RUN COND" PC-MNTR
(change screen) menu. Only the currently available screens are listed. PC-MNTR 2

When an NG image is stored, "NG-IMG-DISP" can be
selected. Press the SET key and the monitor will change to
the NG image display screen.

5 See page 1-22 in this manual

SCREEN-CHG CHG-TYPE

Displays the object type selection list.

(ch;HS:[-r:ZZE' ect Select an object type by pressing the up and down keys. (TYPEQO)
gtype) ) TYhIIESSIS enabled when Manual Object Type Change is set to This part changes.
NEXT-NG * List the NG screens that can be selected.

(change the NG image)

Select a screen using the up and down keys.

CHG-C1
(change the Camera 1
image position)

Moves the image from Camera 1 up and down the screen

using the up and down arrow keys.

Note: This is enabled when "CAM1&2" or "CAM1&NG IMG" is
selected in AHMONITOR OUTPUT on the TYPE RUN
COND menu (operating conditions).

CHG-C2
(change the Camera 2
image position)

Moves the image from Camera 2 up and down the screen

using the up and down arrow keys.

Note: This is enabled when "CAM1&2" or "CAM1&NG IMG" is
selected in AHMONITOR OUTPUT on the TYPE RUN
COND (operation conditions).

MANL-MEAS
(Manual measurement)

Manually move the two crosshair cursors, and measure

distance between these two points, as well as coordinate

distance on X and Y axes.

Note: Unless "MANL-MEAS" is selected on the
"@DEXTENSION FUNC" line in the TYPE RUN COND
(operation conditions), this screen cannot be displayed.

MANL-MEAS

(1CURSOR1-COORD MOVE(224.208)

(2CURSOR2-COORD MOVE(287.271)
DIST-BETW-2PT 089.0
DIST-BETW-X 063.0
DIST-BETW-Y 063.0

N

SHORTCUT

Displays a short cut screen.

[PLACE]

(A)SHORTCUTH NO
(2)SHORTCUT2 NO
(®SHORTCUT3 NO
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1-4 Setting the measurement programs
To execute a specific measurement program (positional deviation measurement, degree of match
inspection, etc.), select MEASUREMENT 0 to 4 on the "MEA-CND" line.

- MEASUREMENT 0 only allows you to measure positional deviation.

- For details about the settings for each measurement program, see Chapters 4 to 17.

- Specify the conditions for distance and angle measurement in the positional deviation measurement,
the degree of match inspection, object identification by binary conversion (MEAS GRAV CENTR:
YES), multiple position measurement, and for multiple degree of match inspection.

(1) Operation main screen (see page 1-10).

(TYPEOO) COLOR F C1BRT
VE

MEAS 0000ms 2001-10-14 10:38
MEASURE 0 CAM1 NO

Xo~70 0000 Yo~70000IZ]  READYR
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHGN-REG SCREEN-CHG CHGTYPE
x

Move the cursor to the "MAIN COND" item using
the left and right arrow keys and press the SET key.

(2) Select the "OBJECT TYPE COND" using the up MAIN MENU COLOR F C1 BRT
and down arrow keys and press the SET key. IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

(3) Move the cursor to the "TYPE(NEW)" item on the | SELECT OBJECT TYPE COND COLOR F C1BRT
"OBJECT TYPE COND" line and press the SET OBJECT TYPE COND

key. TYPEQO
TYPE(NEW)

(4) Move the cursor to "TYPEOQQ" on the "SELECT OBJECT TYPE COND" line and press the SET key.
To select "TYPEO1" and others, move the cursor to "TYPE(NEW)" and press the SET key.

(5) Select "MEASO to 4" (MEASO is only used for positional deviation measurements) on the "MEAS
COND (CAM1)" line and a popup menu will appear. Select any desired measurement program from
this popup menu and then press the SET key.
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1-5 Common operations for each menu

[1] Operations to return to the operation screen

You can return to the operation screen, MAIN MENU, or setting screen from any menu by a single
operation.

Bl Menu display
When to return from the "TYPE RUN COND" menu.

XXXX  SCREEN SAVE

OPS-MENU |=<+— Return to the operation screen

MAIN -— Return to the MAIN screen.

SELECT  |==—Return to the currently selected setting screen.
RETURN |-——Return to the previously selected screen.

[2] Saving data
All of the data such as measurement and evaluation conditions entered on the "TYPE RUN COND,"
"MEA-CND," and "SYSTEM COND" menus, can be saved into the IV-C35M flash memory.

B Operation procedure
"SYS-CND" menu

XXXX  SCREEN SAVE

DATA SAVE?(VES=[SET],NO=[ESC))

1. On each menu screen, move the cursor to "SAVE" using the up/down and left/right keys, and press
the SET key.
The following message will be displayed on the lower part of the screen.

DATA SAVE? (Do you want to save the data?) (YES=[SET]/NO=[ESC])

2. Press the SET key.
The IV-C35M will start saving the data and the progress will be displayed on the bottom of the screen.

SAVING
REFERENCE IMG HE
SYSTEM I/O |

OBJECTTYPECOND HENNNENNNENEN [ [ I[]]

When the data has been saved in the IV-C35M flash memory, the display will change from "SAVING"
to "COMPLETE SAVE."
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1-6 Power ON setting menu n

[1] Operations menu lock
To prevent accidental changes to conditions you have set, the operation screen can be locked so that the
screen cannot be changed to setting screen. The operation can only be carried out on the "POWER ON
SETTING" menu.

M Display procedure

Follow the procedure described below when turning ON the power to the controller (IV-C35M), and the
"POWER ON SETTING" menu will be displayed on the monitor.
1. Turn ON the power to the IV-C35M controller, while holding down the ESC key.
2. Keep pressing the ESC key down for approx. 9 sec., after turning ON the power and the menu will

be displayed.
[POWER ON SETTING] | SEL TF%BRT
—[| @ MAIN OPS MENU UNLOCK_LOCK @6 O
(@ DISPLAY MODE JAPANESE ENGLISH | @® O O
(@ OPERATION J' esc SET
(1 MAIN OPS MENU Description
All of the operating conditions for the
UNLOCK IV-S30 can be changed.
LOCK The MAIN OPS MENU is locked and
no change can be made.

B Operation procedure

1. On the "POWER ON SETTING" menu, move the cursor to item "(1)MAIN OPS MENU" with the up
and down keys, and press the SET key.

2. Move the cursor to "UNLOCK" or "LOCK" with the left and right keys, and press the SET key.

3. Move the cursor to item "(@OPERATION" with the up and down keys, and press the SET key.
Press the SET key once more.

5> The IV-C35M saves the settings in the flash memory and the screen will return to the operation
screen.

H Display when the operation screen is locked

(TYPEOO)AREA1 COLOR T.IMG C1L

OK LOCK FULL VXX

MEAS XXXXms

MEASURE 0 CAM1 POSI-DEVIATION "LOCK" will be displayed

on the MAIN OPS MENU

[2] Change the Japanese or English display mode
Change display between Japanese and English. Use the "POWER ON SETTING" menu for the selection.

H Display procedure
Follow the procedure described below when turning ON the power to the controller (IV-C35M), and the
"POWER ON SETTING" menu will be displayed on the monitor.
1. Turn ON the power to the controller, while holding down the ESC key.
2. Keep pressing the ESC key down for approx. 9 sec., and the following menu will be displayed.

[POWER ON SETTING] ! SEL TR_GQ/BRT
@®MAIN OPS MENU ~ UNLOCK LOCK | @@ O
|, @DISPLAY MODE JAPANESE ENGLISH Ly @@ O O
3-1_ (@®OPERATION esc SET

5
B Operating procedure
3. Move the cursor to item "(2)DISPLAY MODE" (display mode) with the up and down keys, and press
the SET key.
4. Move the cursor to "JAPANESE" or "ENGLISH" with the left and right keys.
5. Move the cursor to "(3OPERATION" using up and down keys and press the SET key. Then, again
press the SET key.
> The screen will change to operation screen.

1-15
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n 1-7 Remote keypad (IV-S30RK1)

(@ Direction keys

(up, down, left and right)\

1

@ SEL key

(® TRG/BRT key

/

Key name Function Description
Selecting an item on a Select an item with the up, down, left and right
menu screen keys.
Direction kevs® Setting a window Set each coordinate.
irection keys
@® (up, down |gﬂ - Select a digit or an item with the left and right
and right), keys, and then specify a value with the up and
Setting a value down keys.
- Specify a value with the up, down, right and
left keys.
To enter nested menus
Determine a highlighted
@ SET key ftem _ ,
Determine the setting
value
Returning a setting to its | On the REG-COND screen,
original state before be- | - Press the left arrow key + ESC key to change
@) | ESC key ing changed between a display of all items and just one
Returning to the previous| item at a time.
menu
- When the screen is changed from "Through"
Use to select the display | to "Freeze," the IV-S30 will capture an image.
of object images: - Change the brightness of the image displayed
choose between "F" on the screen.
@) | SEL key (Freeze) and "T" On the setting screen,
(Through) and between | - Press the left arrow key and the SEL key to
"BRT" (bright) and change between Through and Freeze.
"DRK" (dark). - Press the right arrow key and the SEL key to
change between Bright and Dark.
S , Press this key on the run screen, and a new
tart measurement input s
measurement is triggered.
® Move the cursor to the
TRG/BRT key | function menu at the
upper area.
Displays popup menu.

* The direction keys have an auto-repeat function.
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1-8 Register and display NG images
NG image refers to any image that the controller has determined to be unacceptable after making the
measurements.

- NG images are registered in the controller's memory. By replaying the NG images, you can review the
points with problems.
This section describes how to register, display, and initialize NG images.
ltem Reference page
Register NG images 1-17

Display when
. MAIN OPS an NG image [1-19to 1-21
NG images [menu

. occurs
display screen Display history |1-21
NG image display screen [1-22
Initialize NG images 1-23

[1] How to register NG images
When the IV-C35M is used, select "YES" for NG image registration. NG images will be registered in the
controller's memory as they occur.
To make this setting, select "MREGST NG IMG" on the [OBJ-TYPE SYS.] menu.
5> See page 3-52.

e NG screen setting procedure
On the "SELECT OBJECT TYPE COND" screen, SELECT OBJECT TYPE COND COLOR F C1BRT
select "MEA-CND (CAMERA2)" and press the TRG/ | ogec71vpe cond
BRT key. From the popup menu, select "NG IMGS" EF-TYPEQO
and press the SET key. — TYPERUN GOND

IMAGE-ADJ

MEA-CND(CAMERA1)

MEA-CND(CAMERA2)

FINAL NUM. CALC OPS-MENU

FINAL OUTPUT COND SAVE

OBJ-TYPE 110 NG IMGS

OBJ-TYPE SYS.
L TYPE(NEW)

HH

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

When the message shown on the right appears,
press the SET key.

BY CHANGING A SETUP, THE CONTENTS OF SETTING INA
CAMERA 2 WILL BE INITIALIZED. DO YOU CHANGE IT?

YES=SET, NO=ESC
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The "MEA-CND (CAMERAZ2)" item will change to
"MEA-CND (NG IMGS)," and show that the NG
image function has been selected.

Up to 128 NG images can be registered at one
time (the NG image numbers are 0 to 127). When
128 NG images are registered, the oldest NG
image will be deleted and replaced by the 129th
NG image. (All of numbers assigned to the NG
images will de decrement by one.)

The actual total number of NG images that can be
registered may less than the 128, depending on
the size of the images registered.

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND
EFTYPEGO

— TYPE RUN COND

— IMAGE-ADJ

[ MEA-CND(CAMERA1)

MEASO (POSI-DEVIATION)
POSI-CORRECT
MEAS(NEW)

— MEA-CND(NG IMGS)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 10

L— OBJ-TYPESYS.

— TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

[Limitation] The total number of NG images sizes can only occupy a maximum 8, full-size screens
(1,966,080 pixels: 512 x 480 x 8). The maximum screen size is 512 x 480 pixels.
Example: When the NG image size is 256 x 240 pixels, the controller can register up to 32

images. (256 x 240 x 32 = 1,966,080)
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[2] How to display NG images n
NG images can be displayed on the operation main screen and on the NG image display screen .
(1) Displaying NG images on the MAIN OPS menu
An NG image (the latest or any previous NG image) recorded with camera 1 can be displayed on the
monitor while conducting measurements from the operation main screen.
- This function only refreshes the NG image if another NG is captured. The screen is not refreshed
with normal image measurement results. Thus, this method is useful for an operation that has a
short cycle time and needs to process another workpiece soon after saving the NG image.
- When the measuring is stopped, NG images can also be displayed on the NG image display
screen. 5> See page 1-22.

The setting procedures are as follows: TYPE RUN COND SCREEN SAVE COLOR F C1BRT
1. Select "CAM1&NG-IMG" from the monitor o
output. MONITOROUTPUT NG INGS
) ) (CAPTUR IMG PARTIAL-IM CAMI1
= See page 1-1710 1-18. (@MESSAGE DISPLAY  YES(NUMERIC) ggmgﬁe-lmemom)
. @PATTERN DISPLAY  YES CAM1NG.IVG(VERT)
2. Set the monitor output to "NG-IMGS" or (5)SHOW BINARY VES
"CAM1&NG-IMG." ®SHOW 6FIXIMG ~ YES
Select "A)MONITOR OUTPUT" on the "TYPE | @OPSMANDISP  YES
RUN COND" menu. (8)DISP CHG-EVAL NO
(@PC-MNTR NO

(OTHROUGH DISPLAY ~ NO
(ADEXTENSIONFUNC.  NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(DMONITOR OUTPUT Description
CAM1 Display the camera 1 image on the whole screen.
NG-IMGS Display the NG image on the whole screen.

CAM1&NG-IMG (HORIZ) | Display the camera 1 image on upper half, and the NG image on lower half.
CAM1&NG-IMG (VERT) | Display the camera 1 image on left half, and the NG image on right half.
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3. Return to the operation main screen (page 1-10) and start making measurements.
Shown below are examples of the NG image display.

- Display example when the monitor output is
set to "CAM1&NG-IMG (HORIZ)."

(TYPEOO) COLOR CH BRT
Vo

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

- Display example when the monitor output is set

to "NG-IMG."

(TYPEOO) COLOR C2 BRT
Ve

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

1-20

Display
cameral
measured
image

Display
camerail
NG image

Display
camerai
NG image

- Display example when the monitor output is
set to "CAM1&NG-IMG (VERT)."

(TYPEOO)

COLOR CV BRT
Ve

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

Display camerat
measured image

Display cameral NG
image




Setting and Operating Outline

H Display when an NG image is captured
The controller automatically refreshes the NG image each time a new NG image is captured.
[An example of the split screen display (above and below)]
OK4 image NG6 image OK7 image
Measured
Camera 1
— —
NG image
from
Camera 1
LY

L 4
NG2 i \
G2image \ /Refreshes to NG6 image

2  OK3 _ OK4 _ OK5 _ NG6

- - - - .
'

Camera 1 OK1
capturing »
image

\

B

NG2 ¥ NG6

»
-

Camera 1
NG image

\ 4

H Display history of NG images
Move the cursor to the menu bar "SCREEN-CHG" on the operation main screen, using the left and right
key. Select the "NG-IMG-DISP" from the popup menu to display previous NG images.

[An example of scrolling the split screen display (above and below)]

Measured
image from
camera 1

Up key

Image _
history Down key Down key

NG image number 9 NG image number 10 NG image number 0

Up key

- When a maximum of 10 NG images is registered.
When a new NG image is captured while displaying the history, it will be added to the history.

- When "PARTIAL-IMG" is selected for image capturing (page 2-4), the NG images stored
have the maximum rectangular area set in measurements 0 to 4.

- When "CAM1&NG-IMG" is selected for the monitor output, only one camera* can be used
for each measurement (0 to 4) and for image pre-processing.

* The camera connected to the camera 1 connector (CAMERA 1).
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(2) Displaying images on the NG image display screen
When the IV-C35M is used, move the cursor to the menu bar "SCREEN-CHG" on the operation main
screen (page 1-10) and press the SET key. Select the "NG-IMG-DISP" from popup menu. The screen
will change to the NG image display. When the measurement stops, the NG image will be displayed.
- To display NG images while measuring, display them on the operation main screen.

Note: Please be aware of the following.
1. Change the image display mode in the upper right of the screen to "F" (freeze image) by

pressing the SET key.

2. You cannot measure objects while an NG image is being displayed on the NG image

display screen.

(@ Display the NG image number and
the number of NG images that

have been registered.

The NG image number can be
selected by selecting "NEXT-NG"

on the menu bar.

(@) Displays the date and time the NG

image was captured.

Example: 2000-10-01 10:25
October 1st, 2000, AM

10:25.

@ Menu bar

@

~
COLOR F CH DRK O
Ve

(TYPEOO)

OK

MEAS XXXXms 2001-10-14 10:38
MEASURE 0 CAM1 POSI-DEVIATION

2

X0~7000J000C  Yo~7000OTO0]  READYR X:360  Y:350
MNU-CHG CHG-MEA COND-CHG CHNG-REG NEXT-NG RE-EXAM DEL NG

| ®

Displayed when the menu is changed. 1
[MNU-CHG OPS-MENU DEL ALLNG |

Menu bar

Details

CHG-MEA
(change measurement)

Change the evaluation result display for the measurement

numbers using the up and down keys.

(MEASUREO CAM1 -> MEASUREO CAM2 -> MEASUREMENT1 ->
MEASUREMENT2 -> MEASUREMENTS3 -> MEASUREMENT4 ->)

Change the operation menu using the up and down keys. "Display NG
image" -> change evaluation conditions
- The operating screen display must be set to "YES."

(delete NG image)

COND-CHG 2> See page 2-9
(change measurement | For inf i Ib tth luati dit han reen
condition) or information about the evaluation condition change screen,
see page 2-11.
- On the evaluation condition change screen, press the SET key.
The cursor will move to the setting change screen.
CHNG-REG Change the measurement result display of the registered numbers in
(change register)  |the measurement program using the up and down keys.
NEXT-NG Change the registered number for the NG image being displayed
(change NG image) |using the up and down keys. 5> See the next page.
RE-EXAM Replay the measurements made on the NG image selected with
(replay) "NEXT-NG", by pressing the SET key.
DEL NG Press the SET key. Only the NG image selected with "NEXT-NG" will

be deleted.

DEL ALL N (delete all
NG images)

Press the SET key. All the registered NG images will be deleted.

OPS-MENU

Press the SET key, the screen will return to the operation main screen.

@ When "CAM1&2" is selected on the "AMONITOR OUTPUT" line (TYPE RUN COND
menu), the camera numbers (CH) will be displayed on the screen next to the images from

those cameras.

1-22

NG-IMG 0(1P) =T @
2001-11-01 10:25 <1— @




Setting and Operating Outline

H Display of the Change NG image operation n
Up key Up key
—l —l
— —
Down key Down key
NGimaqgnumber NGimaggnumber NGimagSnumber

- When max. 5 NG images are registered.

Note
- When "PARTIAL-IMG" is selected for the image capturing mode (page 2-4), the stored NG images
have the maximum rectangular area set by measurements 0 to 4.

[3] Initializing the NG images
NG images can be initialized with any of the following methods:
1. Item "@INITIALIZATION", on the "OPTION" menu, will execute an "NG-IMG-INIT". 5> Page 2-20.
2. Execute a "DEL NG" (delete NG image) or "DEL ALL N" (delete all NG images) on the menu bar of
the NG image display screen. > See the previous page.
3. When the object type number is changed, the registered NG images are initialized.
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Bl

-9 Operation flow

[1] Power ON and main loop processing

(Power ON)

l

|Wait to complete the power ON process|

| Initializing (CPU, gate array)

| Memory check

A
| Transmitting from flash memory to RAM |— | - System program

- Conditions other than
the conditions specified

Data setting
( - CPU, variables )
- Gate array

for each object type

>

OK

Checksum checking
Settings for all types completed

[Display check sum results |

|Transmitting from flash memory to RAM I— Measurement conditions for

each object type

Obtaining images, capturing
specific lines of an image

Place the operation screen

in the locked state
T

To the next page

1-24

| Processing after the
power is turned ON
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From the preceding page

>
A

4

Message display —:I_
Pattern display
Crosshair cursor display ———

(Communication processing)

| Communication processing |

Display results.
When the option has been set to "YES"

(System) Display "YES"

start input signal

Receive a measurement — Parallel/general-purpose serial/CCD
trigger

| PC calculation |

PC calculation |

s

|Executing measurements|

See item [2].

| Measurement result output processing I— Parallel/general-purpose serial

o

Yes

Process key strokes

Processing on sub-menu

(Menu configuration ©> See page
1-4))

1-25

. Main loop
processing
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n [2] Operation flow after the measurement start input is turned ON.

Start (measurement start input ON)

PC calculation

Parallel output (YO to Y15), "READY" OFF

External interface inhibit
(keys, communications, parallel)

Measurement timer start

Reading the object type No.

<«

Image capturing (camera 1/2)

No

Yes

READY ON
N|

s the light level
monitor selected?

Execute the light level
monitor function

A

@) (To the next page)

v

Yes Was an error detected?

Y

Executing measurement 0 using
camera 1

Was an error detected?

No

Executing measurement 0 using
camera 2

No
@ (To the next page)

1-26

Capture the scan line range that was
specified when setting the
measurement conditions.

*1 The measurement start input is
set to "PARALLEL" and the
'READY’ ON signal to "end of
image capture.”

[Measurement program that is
selected)]

- Positional deviation measurement




Setting and Operating Outline

@ (From the preceding page) @ (From the preceding page)

Positional correction
Yes

Setting the coordinate correction
values (X, Y, 0)

—(2)

Message display

Executing measurement 4

Was an error detected?

Y

s | corrected within the range set for
J each type of measurement,

[Measurement programs that can be

selected]

- Positional deviation measurement

- Degree of match inspection

- Lead inspection

- BGA/CSP inspection

- Area measurement by binary
conversion

- Counting by binary conversion

- Object identification by binary
conversion

- Color evaluation

- Color unevenness inspection

- Color positional measurement

- Point measurement

- Multiple positional measurements

- Multiple degree of match inspection

- Fault inspection

The window coordinates are

based on the correction value
determined in the steps marked with
*2.

PC calculation

Error display

3>
>

Message display

Displaying the measurement results
(values, decisions etc.)

)

Pattern display

Positional correction yes

|D|splay pattern after correctlon| | Display pattern when setting |

&
<

YY

A

4

To the next page
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n From the previous page

| Determining the measuring time (timer stop) |

| Parallel output (YO to Y15) OFF |

!

| External interface enabled (communications) |

Serial output

General purpose

Computer link

|Genera| purpose serial output| | Computer link output
I

>
»1€

| External interface enabled (key, parallel) |

*3 Set the measurement
start input to any choice
other than "parallel" or
set the '/READY’ ON
signal to "end Yes
measurement.” READY ON

No

4
Waiting for a measurement start input signal or a key input

- When the stop NG measurement option is set to "YES" (page 3-53), the controller stops measuring
when an error occurs.
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1-10 Table of controller functions
Shown below are the functions for the individual controllers (IV-C35M).
- For details about the controller hardware (cameras, peripheral devices), see the "IV-C35M User’s
Manual, Instruction and Hardware."

ltem

Specifications

Image sampling system

16,770,000 colors, 256 level gray scale, binary conversion,
edge detection

Number of pixels

512 (horizontal) x 480 (vertical), approximately 240,000
pixels.

Image memory

One screen for displaying captured images. One
monochrome screen for displaying camera information and
messages

No.of assignable object type

32 object types

Maximum number of reference images
stored / number of whole screens stored

600 / 8 screens

Image
scan time

IV-C30C5 33.3 ms
i 16.7 ms [full mode]
IV-S30C3/C4 8.3 ms [half mode] (Variable, with partial-image capturing)

Gray search time

9 ms (When the search area is 256 X256 pixels, the model
size is 64X64 pixels, and the contraction function is set to 3.)

Gray search, edge detection precision

Pixel, sub-pixel

Image processing

Color filter (R, G, B, brightness, custom)

Color extraction (hue, saturation, brightness)

Gray search

~ Color  |Hue correction Adjust hue level
image pre- — : : _
processing | Brightness correction Adjust brightness level
Shading correction Dividing, subtracting, and filtering
. . Subtracting, absolute value of difference (between camera 1
Gra Con;)p;:tavrvagglr? i(;?allcuelztlon and reference image, between camera 2 and reference

image )p/)re- 9 image, between camera 1 and camera 2)
processing Gray level changes Magnification by "n" processing, v (+/-) correction, histogram

widening, mid-range emphasis

Space filter

Smoothing (center/average), edge emphasis, edge extraction,
horizontal edge, vertical edge

Binary threshold value

Fixed and threshold value corrections (variation
difference/variation rate)

Binary noise elimination

Expansion to contraction, contraction to expansion, area filter

Binary image mask

Specified window (rectangle, circle, oval), any binary image
mask

Positional correction method

X/Y correction, rotation correction
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Item

Specifications

Measurement program

Color evaluation

Area, hue (average), saturation (average), color degree of match
[Maximum 8 windows ]

Color unevenness
inspection

Number of objects [Maximum 128 windows ]
Total area, hue (max./min.), number of faults of hue, saturation (max./min.), and
number of faults of saturation. [Maximum 4 windows ]

Color position
measurement

XY coordinate, XY deviation amount, color degree of match (1-point search, 2-point
search, 1-point edge, 2-point edge, 1-point search and 1-point edge)
[Maximum 8 windows x 2 models]

Fault inspection

Density (max./min.), density difference (max.) [Maximum 8 windows ]

Positional deviation
measurement

XY coordinate, deviation amount in X and Y axes, degree of match (1-point search, 2-

point search, 1-point edge, 2-point edge, 1-point search and 1-point edge)

Angle: £15, £30 , £45, 360 (1-point search, 1-point search + 1-point edge)
[Maximum 8 windows x 2 models]

Degree of match
inspection

Degree of match, XY coordinate, density (1-point search, 2-point search)
[Maximum 16 windows x 2 models]

Area measurement
by binary conversion

Area [Maximum 16 windows]

Object counting by
binary conversion

Quantity (maximum 3,000 items per window), total area [Maximum 4 windows]

Object identification
by binary conversion

Quantity (maximum 128 per window), total area, area of each object identified, gravity
center, main axis angle, fillet diameter, peripheral length, center point
[Maximum 4 windows]

Point measurement

Number in binary image (maximum 256 points), average density [Maximum 128 points]

Lead inspection

Number of leads, distance between leads (max., min.), lead width (max., min.), lead
length (max., min.) [Maximum 16 windows]

BGA/CSP inspection

Number of labels, total area, area of each label, XY pitch (max., min.) XY fillet diameter
(max., min.), [Maximum 4 windows ]

Multiple positional
measurement

Number of objects (max. 128), degree of match, XY coordinate (1-point search, 1-point
edge) [Maximum 4 windows]

Multiple degree of
match inspection

Number of objects (max. 128), degree of match, XY coordinate (1-point search)
[Maximum 4 windows]

Number of measurement

Maximum 6 per object type (measurement 0 - camera 1, measurement 0 - camera 2,
measurements 1 to 4)

rogram . . -
programs Note: Measurement 0 is only used for positional deviation measurement.
Rectangle, circle, oval (when using color evaluation, color unevenness inspection, area
. measurement by binary conversion, object counting by binary conversion, object
Window shape y y ) 9 by y )

identification by binary measurement), circumference (when using fault inspection), and
arc (when using fault inspection).

Distance and angle
measurement

Measure distance (between two points, X coordinate, Y coordinate), measure angle (3
points, 2 points against horizontal line, 2 points against vertical line), auxiliary point
(center, circle center, gravity center, line over 2 points, crossing point of two straight
lines)

Arithmetic operation

Four basic operations (+, -, X, /), root, absolute value, TAN, ATAN, maximum,
minimum, average , total.

NG image memory
function

Maximum 128 images (8 images for all images)
Possible extension when using a memory card (compact flash memory)

Memory card slot

One slot (compatible card : up to 192 MB)

Calendar/timer

Year, month, day, hour, minute

Other functions

Display measuring time, light level monitor function, crosshair cursor display, change
display language between Japanese and English, Run screen lock function, setting
menu display "yes/no", change image display (through/freeze), change image
brightness (bright/dark)

Micro PLC

Input relays Parallel input: 8 points (X0 to X7)
Parallel output: 8 points (YO to Y7)
S Output relays General-purpose serial interface, computer link: 16 points (YO to Y15)
§ Auxiliary relays 128 points (C000 to C127), special area 18 points (C110 to C127)
Timers 8 points (TMO to TM7), timer setting range: 0.01 to 9.99 seconds (countdown timer)
Counters 8 points (CNO to CN7), counter setting range: 000 to 999 (counts down)
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Item

Specifications

o Parallel interface Input: 8 points, Output: 9 points, 12/24 VDC
g General-purpose serial
5 intorface RS232C/RS422 (2.4 to 115.2 kbps)
= . Built-in compatibility with certain SHARP, OMRON, Mitsubishi and
© Computer link
g Yokogawa models
5 USB USB device node (Compatible with USB1.1)
Image output 1 channel, Equivalent to NTSC system, 2:1 interlace
Number of cameras Maximum of 2
Connecting camera IV-C30C5, IV-S30C3, IV-S30C4
Mak i Using the IV-S30RK1 remote keypad and/or the IV-S30SP parameter
ake setlings setting support software
Measurement Internal trigger ?(?Ior CQD trlgger,"(CI%rIjl;/) CCD trllgger e — :
start input External trigger rigger input (pfara el I/F), general-purpose serial I/F, keypad trigger (for
manual measuring)
. 8 points: External trigger; 1 point (X0), Object type change; 5 points (X1 to

% | Inputs | NUMPer Of POINIS I55) "external input; 2 points (X6, X7)
% Common terminal |1 point: + or - common
< Number of points |9 points: 1 READY , 8 user settable logical outputs (YO to Y7)
-= | Outputs . -
E Common terminal |1 point: + or - common
(O]
— | Power Power supply o

supply terminal 2 points: +24 VDC, 0 V

Power supply voltage

24 VDC (+10%)

Power consumption 12W
Storage ambient temperature |-20 to 70°C
Operation ambient temperature |0 to 45°C

Operation ambient humidity

35 to 85% RH (non-condensing)

Operation atmosphere

No corrosive gases or dust

Vibration resistance

JIS C 0911 or equivalent

Shock resistance

JIS C 0912 or equivalent

Noise immunity

1000 Vp-p 1us width impulse (by noise simulator) when applied to the
primary side (100 VAC) of an external DC power supply

Outside dimensions

130 (W) ( 100 (D) ¢ 42 (H) mm (except protruding portions)

Weight

Approx. 600 g
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(Chapter 2: Setting the Operating and System Conditions)

2-1 Setting the operating conditions
Set the following operating condition items on the "TYPE RUN COND" menu for each object type.

Item to set Reference page
Monitor output 2-2
Image capture 2-4
Message display 2-5
Pattern display 2-6
Binary image display 2-7
6 angle correction image display 2-8
Operation main display 2-9
Evaluation change display 2-10
PC monitor screen 2-11
Through display 2-11
Extension function 2-12

W How to display the TYPE RUN COND screen

On the "MAIN MENU," select "OBJECT TYPE
COND", "TYPE 00", and "TYPE RUN COND" in this

order.

The "TYPE RUN COND" screen will appear.

2-1

SELECT OBJECT TYPE COND

COLOR F C1 BRT

OBJECT TYPE COND
EFTYPEO
TYPE RUN COND
IMAGE-ADJ
MEA-CND(CAMERA1)
MEA-CND(CAMERA2)
FINAL NUM.CALC
FINAL OUTPUT COND
OBJ-TYPE IO
OBJ-TYPE SYS.
L TYPE(NEW)

(T)MONITOR OUTPUT

(2 CAPTURE IMG
(3MESSAGE DISPLAY
(@)PATTERN DISPLAY
(5)SHOW BINARY IMG
®SHOW 6 FIX IMG
(?)OPS MAIN DESP
(8)DESP CHG-EVAL
(QPC-MNTR

{0 THROUGH DISPLAY
(DEXTENSION FUNC.
{2DISPLAY+CURSOR 1
{3CLOSS CURSOR COORD
{9DISPLAY+CURSOR 2
{5CLOSS CURSOR COORD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

TYPE RUN COND SCREEN SAVE

COLOR F C1 BRT

(DMONITOROUTPUT ~ CAM1
PARTIAL-IMG

(2)CAPTURE IMG

(3MESSAGE DISPLAY  YES(NUMERIC)

(@PATTERN DISPLAY ~ YES
(B)SHOW BINARY IMG ~ YES
®SHOW 6 FIXIMG  YES
(?)0PS MAIN DISP YES
(®DISP CHG-EVAL NO
(9PC-MNTR NO
GO THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[1] Monitor output
When two cameras have been connected to IV-
C35M, you can switch back and forth between the
image from the cameras on one monitor. Also, the
monitor screen can be divided into two parts to
display the two images simultaneously.
- Purpose of the setting
To set the conditions in which an image captured
during measurement will be displayed on the
operation screen.

- Output monitor switching
There are two methods for changing the monitor
output: change the TYPE RUN COND settings, use
external input signals through the parallel port to
make changes from outside.

TYPE RUN COND SCREEN SAVE

COLOR F C1 BRT

(MONITOR OUTPUT
(2 CAPTURE IMG
(3MESSAGE DISPLAY
(@PATTERN DISPLAY
(5)SHOW BINARY IMG
®SHOW 6 FIX IMG
(@ OPS MAIN DISP
(®DISP CHG-EVAL
(9PC-MNTR

{0 THROUGH DISPLAY
ADEXTENSION FUNC.

CAM{ ———»-| CAMi
PARTIAL-IMG | CAM2
YES(NUMERIC) | CAM182(HORIZ)
YES CAM182(VERT)

YES
YES

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(1) Change the monitor output by changing the TYPE RUN COND settings
Select the "AMONITOR OUTPUT" item on the "TYPE RUN COND" screen and then select an

item from the popup menu.

(1)MONITOR OUTPUT Description
CAM1 Display the camera 1 image on the whole screen.
CAM2 Display the camera 2 image on the whole screen.
CAM1&2(HORIZ) Display the camera 1 image on upper half, and the camera 2 image
on lower half.
CAM182(VERT) rl?éshrilﬁglyle camera 1 image on left half, and the camera 2 image on

H Display examples on the operation screen

- Camera 1 on the whole screen
(When "CAM1" has been specified in item
(DMONITOR OUTPUT.)

COLOR FC1H

SHARP

SERIAL NO.
B8F053G26

MODEL
IV-C35M

- Simultaneous display on a divided screen
(When "CAM1&2(HORIZ)" has been specified
in item "MMONITOR OUTPUT.")

COLOR F CH H

SHARP

SERIAL NO.
8F053G26

MODEL
IV-C35M

Camera 2
image

Camera 1
image

- Camera 2 on the whole screen.
(When "CAM2" has been specified in item
(MDMONITOR OUTPUT.)

COLOR FC2H

*

- Simultaneous display on a divided screen

(When "CAM1&2 (VERT)" has been specified
in item "MMONITOR OUTPUT.")

SHARP

SERIAL NO.
8F053G26

MODEL
IV-C35M

COLOR F CV H

*

Camera 1 image

Camera 2 image
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(2) Output monitor switching by parallel input

On the operation screen, select "MAIN-COND" ->
"SYS-CND" -> "I/O CONDITIONS" in that order.
Move the cursor to the "(5)PARALLEL INP X7"
line using up/down arrow keys and press the SET
key. Select "CHNG-IMG-OUT-CAM" on the popup
menu that is displayed and then press the SET
key.

Every time the X7 signal is turned from OFF to
ON, the selected camera display will be changed.

CAM1 CAM2 _ _CAM1&2(HORIZ)

whole screen™ " whole screen divided screen
*CAM1&2(VERT) divided screen

The display example of the operation screen is
the same as in section (1).

1/0 CONDITION SCREEN COND SAVE COLOR F Ct1 BRT

(DMEAS INP IIF PARALLEL+SERIAL+USB

@OUTIF(PARAL)  NO
(3MANL TYPE CHNG NO
(@PARALLELINP X6 EXT-INP

EXT-INP
(B)PARALLELINP X7 CHNG-IMG-OUT-CAM —————|CHNG:-IMG-OUT-CAM
(6)STROBE OUT NO CAM-MEAS

()'READY'ON CAPTURE COMPLETE

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[2] Image capture TYPE RUN COND SCREEN SAVE COLOR F C1 BAT
In |tem""®CAPTURE IMG" on the "TYPE RUN OMONTOROUTPUT  CAM
COND" screen, specify the range which will be (@) CAPTURE IMG PARTIAL-MG PARTIALIMG
captured during operation. (OMESSAGE DISPLAY  YES(NUMERIC) WHOLE-IMG
(@PATTERN DISPLAY  YES NO

(®SHOW BINARY IMG  YES
®SHOW 6 FIX IMG YES

(Z)OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(9PC-MNTR NO

GOTHROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO

(@CAPTURE IMG Description

- An image of the specified lines, required for inspection or measurement,
will be captured.
- The processing time is shorter than in the "WHOLE-IMG" mode.

PARTIAL-IMG
(partial image)

- A whole image will be captured, irrespective of the window settings for
WHOLE-IMG inspection or measurement.

(whole image) - This mode is used to monitor portions of an image outside the window
set up for inspection or measurement

- No image will be captured during operation. Measurements will be
NO carried out with an image being displayed.

(no image) - This mode only used to carry out measurements on an image

transmitted from a personal computer to the IV-C35M.

Il Example of a comparison of the capture times

- When "WHOLE-IMG" is selected —— IV-C35M — 16.7 ms (high-speed camera and full mode)
—— 8.3 ms (high-speed camera and half mode)

Capture whole image —— 33.3 ms (color camera)

w 480 lines
- Image capture mode (full/half mode)

5> See page 2-18.

- When the "PARTIAL-IMG" is selected (when there are 240 scan lines)
L IV-C35M

—— 8.3 ms (high-speed camera and full mode)*

—— 4.2 ms (high-speed camera and half mode)*

— 12.5 ms (high-speed camera and full + half mode)*
L 16.6 ms (color camera)

Capture partial image

W L40 lines
|

* The image capture time may vary with the
position of the partial image. (In the following
case, maximum 0.4 ms)
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[3] Message display

Select "YES" or "NO" to display messages on the
operation screen.

BHIE%SL/;(\?E Description

YES (NUMERIC) | All data will be displayed.

Data other than the numerical
YES (NO NUMERIC) result will not be displayed.

NO No messages will be displayed.

Setting to "NO" reduces the processing time.
Processing time:
YES(NUMERIC) > YES(NO NUMERIC) > NO

TYPE RUN COND SCREEN SAVE COLOR F C1 BRT
(DMONITOROUTPUT ~ CAM{
(2)CAPTURE IMG PARTIAL-IMG
(@MESSAGE DISPLAY  YES(NUMERIC) —={| YES(NUMERIC)
(@PATTERNDISPLAY  YES YES(NO NUMERIC)
(BSHOW BINARY IMG ~ YES NO
®SHOW 6 FIXIMG  YES
(?)OPS MAIN DISP YES
(®)DISP CHG-EVAL NO
(QPC-MNTR NO

{OTHROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

M Display examples
- When "YES(NUMERIC)" is selected

(TYPEOO)AREA1 COLOR F C1DRK

OK Vi
MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAM1 POSI-DEVIATION

TREGSTNO 0(0~7) |
X0=176.0 OK 1
Y0=322.0 OK
x0=+0000  OK

| y0=+0000  OK |
|M0=+10000 oK i p=———— 1
I

B0=+001.7 OK

X1-5340  OK
1'Y1=480.0 OK
x1=+001.0  OK
y1=+001.0  OK |

M1=+09999  OK

xo~7 (0000000 Ya-7 00000000 ReADY 0
MNU-CHG MAIN-COND CNG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

Can be deleted by pressing the SET key.
- When "NO" is selected

oo s ESC key

The menu bar will disappear.

2-5

Press the
SET key
—_—

Press the

1 Pm——— ' 1
N 1 B I 1

N 1 I 1

N 1 I 1

4 4

- When "YES(NO NUMERIC)" is selected

(TYPEOO)AREA1 COLOR F C1DRK

OK Vakd
MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAM1 POSI-DEVIATION

x0~7 00000000 o~7 00000000  READYD
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

xo~7 00000000 vo~7 OOOOODO0  READYD
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

The menu bar will be displayed.
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[4] Pattern display

Select "YES" or "NO" to determine whether to show

the pattern display (solid lines and dashed lines of the

rectangles in the window) over an image displayed on
the operation screen.

Note: When the "CAM18&2(HORIZ/VERT)" or "CAM1&
NG IMG(HORIZ/VERT)" is selected on the
"(THMONITOR OUTPUT" (page 2-2), pattern
display cannot be selected.

PATTERN P
DISPLAY Description
Displays patterns in the window, such
YES as the rectangles defined for the
inspection area and the search area.
NO Patterns will not be displayed
on the operation screen.

TYPE RUN COND SCREEN SAVE

COLOR F Ct BRT

(TMONITOR QUTPUT
(2 CAPTURE IMG
(3MESSAGE DISPLAY
(@)PATTERN DISPLAY
(5)SHOW BINARY IMG
®SHOW 6 FIX IMG
(@ OPS MAIN DISP
(®DISP CHG-EVAL
(9PC-MNTR

{0 THROUGH DISPLAY
ADEXTENSION FUNC.

CAM1

PARTIAL-IMG
YES(NUMERIC)

YES ———
YES

YES

YES
NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

M Display examples
- When "YES" is selected for PATTERN DISPLAY.

- When "NO" is selected for PATTERN DISPLAY

(TYPEOQO) COLOR F C1 DRK

O K VXXX

MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAM1 POSI-DEVIATION

REGST. NO. 0(0~7)
X0=176.0 OK
Y0=322.0 oK
x0=+0000  OK
y0=+0000  OK
MO=+10000  OK
B0=+001.7  OK
X1=534.0 OK
Y1=480.0 OK
x1=+001.0  OK
y1=+001.0  OK
M1=+09999  OK

xo~7 00000000 yo~7 OOOOOOOD  READYQ
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

(TYPEOO)

OK

REGST. NO. 0(0~7)
X0=176.0 OK
¥0=322.0 oK
X0=+000.0  OK
y0=+000.0  OK
M0=+10000  OK
B0=+001.7  OK
X1=534.0 oK
Y1=480.0 oK
x1=+001.0  OK
y1=+001.0  OK
M1=+09999  OK

MEAS XXXXms XXXX-XX-XX XX:XX
MEASURE 0 CAM1 POSI-DEVIATION

xo~7 (0000000 vo~7 OOOOOOOO  ReADYQ
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

COLOR F C1 DRK
VXXX

2-6
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[5] Binary image display

Select "YES" or "NQO" to display a binary image on the

operation screen.

Note: When "CAM1&2(HORIZ/VERT)" or "CAM1&NG
IMG(HORIZ/VERT) is selected on the
"MONITOR OUTPUT" (page 2-2), the binary
image display cannot be selected.

- When "NO" is selected on the "@PATTERN

DISPLAY," the ") SHOW BINARY IMG" item will

not appear.
SHOW BINARY o
IMG Description
YES A binary image will be displayed on
the operation screen.
NO A binary image will not be displayed
on the operation screen.

M Display examples
- When "YES" is selected for the "(®)SHOW BINARY IMG"

TYPE RUN COND SCREEN SAVE

COLOR F C1 BRT

(TMONITOR OUTPUT
(2 CAPTURE IMG
(3MESSAGE DISPLAY
(@)PATTERN DISPLAY
(5)SHOW BINARY IMG
®SHOW 6 FIX IMG
(@ OPS MAIN DISP
(®)DISP CHG-EVAL
(QPC-MNTR

{0 THROUGH DISPLAY
ADEXTENSION FUNC.

CAM1
PARTIAL-IMG
YES(NUMERIC)
YES

YES ——
YES

YES

NO

YES
NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

- When "NO" is selected for the "G)SHOW BINARY IMG"

(TYPEOO) COLOR F C1 DRK

OK VX.XX

MEAS XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ
K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620 OK
K2=00010 OK
A2=042680 OK
K3=

SHARP

xo~700000000  vo~700000000 ReADYD
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

(TYPEOO)

OK

K0=00006 OK
A0=015781 OK
K1=00020 OK
A1=087620  OK
K2=00010 OK
A2=042680  OK
K3=

A3=

MEAS XXXXms XXXX-XX-XX XX:XX
MEASUREMENT1 CNT-BIN-OBJ

SHARP

xo~700000000  vo~700000000  READYD
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

COLOR F C1 DRK
VXXX

2-7
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[6] 6 angle correction image display
Select "YES" or "NQO" to display a 6 angle corrected
image on the operation screen.

?Ii;I(OGV\I,MG Description
A 6 angle corrected image will be
YES displayed on the operation screen.
A 6 angle corrected image will not be
NO displayed on the operation screen.

M Display examples

TYPE RUN COND SCREEN SAVE COLOR F C1 BRT

(DMONITOROUTPUT ~ CAMI

(@ CAPTURE IMG PARTIAL-MG
(3MESSAGE DISPLAY  YES(NUMERIC)
@PATTERN DISPLAY  YES

(®)SHOW BINARY IMG ~ YES

®SHOW 6 FIXIMG ~ YES —|YES

(?)OPS MAIN DISP YES NO
(®DISP CHG-EVAL NO
(9PC-MNTR NO

(OTHROUGH DISPLAY ~ NO
@DEXTENSIONFUNC.  NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(Reference image) (Measured image)

- When the 6angle correction
image display mode has
been set to YES.

- When the 6 angle correction
image display mode has
been set to NO.

Position of
reference image
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[7] Operation main display

When the operation screen was set to display other
screens (such as the "DISP CHG-EVAL" and "PC-
MNTR" screens), this item should be selected to
return to the main display from other screens. On the
"TYPE RUN COND" screen, select "(7)OPS MAIN
DISP" and then "YES" on the popup menu. That will
return you to the main operation screen.

Note: When other screens are set to "YES" (such as
the "(®DISP CHG-EVAL" and "(@PC-MNTR"
screens), make sure to select "YES" from the
(7)OPS MAIN DISP.

Press the TRG/BRT key to move the cursor to the
upper function menu. Select "SCREEN" and press
the SET key. Then select "OPS-MENU."

Select "SCREEN-CHG" on the lower menu on the
operation screen and press the SET key. "OPS-
MAIN" will be displayed in the lower right corner of
the screen. While the "OPS-MAIN" line is highlighted,
press the SET key. The main display will then change
back to the operation screen from the other screens
(e.g. the JDG-COND-CHG and PC-MNTR screens).

2-9

TYPE RUN COND SCREEN SAVE

COLOR F Ct1 BRT

(DMONITOROUTPUT ~ CAM{

(2 CAPTURE IMG PARTIAL-IMG
(3MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERNDISPLAY  YES

(BSHOW BINARY IMG ~ YES

®)SHOW 6 FIXIMG  YES

(?)OPS MAIN DISP YES —|YES
(®)DISP CHG-EVAL NO NO
(9PC-MNTR NO

{0 THROUGH DISPLAY  NO
ADEXTENSIONFUNC.  NO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

TYPE RUN COND SCREEN SAVE

COLOR F Ci BRT

(DMONITOR OUTPUT

CAM1

OK

MEAS XXXXms 2001-10-14 10:38
MEASURE 0 CAM1 POSI-DEVIATION

X0~7 LC00000

Yo~7 00C00d

(2CAPTURE IMG PARTIAL-IMG 3ilsNMENU
(3MESSAGE DISPLAY  YES(NUMERIC) SELECT
(@PATTERN DISPLAY YES RETURN
(BSHOW BINARY IMG ~ YES

®SHOW 6 FIX IMG YES

(@OPS MAIN DISP YES

(8)DISP CHG-EVAL NO

(9PC-MNTR NO

@THROUGH DISPLAY ~ NO

(DEXTENSION FUNC. NO

(TYPEOO) AREA1 COLOR F C1 DRKO

v x
C1=002.2 OK
C2=100.0 OK

OPS-MAIN
PC-MNTR
PC-MNTR 2

READY [

IMNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[8] Evaluation change display

Specify whether the evaluation condition change
menu can be displayed on the operation screen or
not.

Select the "(®)DISP CHG-EVAL" line on the "TYPE
RUN COND" screen and select "YES" on the popup
menu.

Press the TRG/BRT key to move the cursor to the
upper function menu. Select "SCREEN" and press
the SET key. Then select "OPS-MENU."

Select "SCREEN-CHG" on the lower menu on the
operation screen, and press the SET key. "JDG-
COND CHG" will be displayed in the lower right
corner of the screen. You can display the evaluation
condition change menu by pressing the up and down
keys.

- Press the SET key. The cursor will move to the
area containing the phrase "evaluation condition
change menu during operation." You can change
the settings for the evaluation conditions.

- At this time, the screen display will look the same
as the normal operation main screen, except for the
area marked "evaluation condition change menu
shown during operation."

2-10

TYPE RUN COND SCREEN SAVE COLOR F C1 BRT

(DMONITOROUTPUT ~ CAMI
(CAPTURE IMG PARTIAL-IMG
(®MESSAGE DISPLAY  YES(NUMERIC)
@PATTERN DISPLAY  YES
(B®)SHOWBINARY MG~ YES

®SHOW 6 FIXIMG  YES

(@OPS MAIN DISP YES

(@®DISP CHG-EVAL YES — =l VEs
(@PC-MNTR NO NO
GOTHROUGH DISPLAY ~ NO
{DEXTENSIONFUNC.  NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

TYPE RUN COND SCREEN SAVE COLOR F Ct BRT

(DMONITOROUTPUT ~ CAM{ OPS-MENU

(2 CAPTURE IMG PARTIAL-IMG VAN

(3MESSAGE DISPLAY  YES(NUMERIC) SELECT
(@PATTERNDISPLAY  YES RETURN
(BSHOW BINARY IMG ~ YES
®SHOW 6 FIXIMG  YES
(?)OPS MAIN DISP YES
(8DISP CHG-EVAL NO
(9PC-MNTR NO
{0 THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO

(TYPEOO) COLOR F C1 BRT

MEAS 0000ms 2001-10-14 10:38
MEASURE 0 CAM1 POSI-DEVIATION

""""""""""""""""""""""""""" JDG-COND-CHG
Display evaluation condition ﬁgmm: P
change menu while in operation

X0~7 0000000 Yo~7 0000ODD  READY O
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[9] PC monitor screen
Specify whether to display the PC monitor
on the operation screen.

(TYPEOO)AREAT

COLOR T C1 DRK
O

LOCK FULL v*.*

Select the "(@PC-MNTR" line on the MEAS XXXXms 2001-10-14 10:38 C1=002.20K
"TYPE RUN COND" screen and select ) .
"YES" on the popup menu. Now the PC o 7 [T, READY O
monitor screen can be displayed. s [
'[NUMERIC CALC] ©L[TMR] 1 [CNTR] :
+AN00= +00000250.0 OK 11 TM0:200 1,CN0:100 !
Select "SCREEN-CHG" on the lower menu }ANO1= -00000300.0 OK 11 T1:300 ¢1CN1:160 !
bar of the operation screen and then select mggmggg {TNEROTSET | [ ONENOTSET
"PC-MNTR" on the popup menu. The PC | AND4NOT SET EETM4;NOT SET EECN4;NOTSET
monitor will be displayed. 1ANO5=NOT SET {1 TMS:NOT SET | 'CNSNOT SET |
'ANOB=NOT SET 1ITMB:NOTSET 1 !CNB:NOT SET
ANOTNOTSET . JiTMTNOTSET 3 CNT.NOT SET
@ I MMU-CHG MAIN-COND SEL-OUT SEL-AUX SEL-NUM SCREEN-CHG CHG-TYPE
(1 The ON (H) or OFF ([)) status of the input relays (X00 to X07) is displayed.
@ The ON () or OFF ([]) status of the output relays (Y00 to Y15) is displayed.
@ The ON () or OFF ([]) status of the auxiliary relays (C000 to C127) is displayed.
@ Menu bar
Menu bar Description
Change the output relay address (Y00 to Y15) using the up and down keys (in units of
SEL-OUT .
8 points).
Change the auxiliary relay address (C000 to C127) using the up and down keys (in
SEL-AUX . .
units of 8 points).
SEL-NUM Change the final numerical calculation address (ANOO to AN15) using the up and down
i keys (in units of 8 points).

The other data displayed is the same as on the operation screen. 5>See page 1-10.

[10] Through display
Select the desired measurement image status
(FREEZE or THROUGH) by choosing either "YES"
or "NO" on the operation screen.

THROUGH Description
DISPLAY
NO Measurements can be made on a
frozen image.
Measurements can be made on a
YES .
through image.

TYPE RUN COND SCREEN SAVE COLOR F Ct BRT

(DMONITOROUTPUT ~ CAMI

(2CAPTURE IMG PARTIAL-IMG
(®MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERN DISPLAY ~ YES

(®SHOW BINARY MG~ YES

®SHOW 6 FIXIMG  YES

(DOPS MAIN DISP YES

(®DISP CHG-EVAL NO

(QPC-MNTR NO

(0OTHROUGH DISPLAY ~ YES———=| YES
ADEXTENSIONFUNC.  NO NO

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[11] Extension functions
The extension function has crosshair cursor display and manual display functions.

(1) Crosshair cursor display

The crosshair cursor can be displayed on any position.

- "1" equals a 16-pixel line. "2" equals a full line.

- The initial coordinates of the crosshair cursor center are (256, 240).

H Operation procedure

1. On the "TYPE RUN COND" screen,
move the cursor to item
"@DEXTENSION FUNC." using the
up and down keys, and press the
SET key.

2. Select "DISPLAY+CURSOR" on the
popup menu and press the SET
key.

3. Press the SET key on the
"{2DISPLAY+CURSOR 1" line and
select "1" or "2" on the popup menu.
Then press the SET key.

4. Select "{3CROSS CURSOR
COORD" and press the SET key.
Now, the crosshair appear on the

Measurement image of
A

camera 1.

Measurement image of
A

~

N\

screen. Move the crosshair cursor §
using the up/down/left/right arrow =
keys. (It moves one pixel at a time) °

A\

5. When the cursor is positioned
where you want it, press the SET
key to confirm the position.

If you select "19DISPLAY+CURSOR 2," you
can display two cursors when you output
monitor images from Cameras 1 and 2.
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[Display example]

(TYPEQO)AREA1

OK

MEAS XXXXms 2002-10-14 10:38
MEASURE 0 CAM1 POSI DEVIATION

T+

X0~7 0000000 Yo~7 I0OI0O0) RE

MNU-CHG MAIN-COND CHG-MEA COND,€HG CHNG-REG SCREEN-CHG CHG-TYPE
I

Displays two crosshair cursors.

TYPE RUN COND SCREEN SAVE COLOR F C1 BRT

(D)MONITOR OUTPUT CAM1

(2 CAPTURE IMG PARTIAL-IMG

(@MESSAGE DISPLAY YES(NUMERIC)

(&PATTERN DISPLAY YES

(BSHOW BINARY IMG YES

®SHOW 6 FIX IMG YES

(?OPS MAIN DISP YES

(®DISP CHG-EVAL NO

(9PC-MNTR NO

{0 THROUGH DISPLAY NO NO
ADEXTENSION FUNC. DISPLAY+CURSOR ———*| DISPLAY+CURSOR

({2DISPLAY+CURSOR 1 1 — |1
({3CLOSS CURSORCOORD  SET  (256,240) | »
({9DISPLAY+CURSOR 2 NO

MANL-MEAS

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2) Manual measurement
With this function, you can measure distance between two points, the distance between X
coordinates, or the distance between Y coordinates that were selected manually on the operation
main screen.

B Operation procedure

1.

Select "()EXTENSION FUNC." on the
"TYPE RUN COND" screen using the up
and down arrow keys. Then press the SET
key.

Select "MANL-MEAS" on the popup menu
and press the SET key.

Move the cursor to the upper function menu
by pressing the TRG/BRT key and select
"SCREEN." Then press the SET key.
Select "OPS-MENU" on the popup menu
and return to the operation screen.

Move the cursor to the "MNU-CHG"
(menu change) item on the bottom of
the operation screen and press the
SET key to change the bottom menu
display. Move the cursor to "MANL-

MEAS" (manual measurement) and é
press the SET key. <
The menu items for manual g
measurements will appear on the %
screen. g2
= E

Select "1CURSOR1-COORD" or "

(2 CURSOR2-COORD" and press

the SET key.

Move cursor 1 or cursor 2 using the

up/down/left/right keys. (They move

one pixel at a time.)

o> The distance between the two
points, and between the X
coordinates and Y coordinates
for the two points, will change on
real time basis.

TYPE RUN COND SCREEN SAVE

COLOR F C1 BRT

(DMONITOROUTPUT ~ CAM{
(2)CAPTURE IMG PARTIAL-IMG
(3MESSAGE DISPLAY  YES(NUMERIC)

@PATTERN DISPLAY  YES
(®SHOW BINARY IMG  YES
®SHOW 6 FIX IMG YES
@ OPS MAIN DISP YES
(8)DISP CHG-EVAL NO

(©PC-MNTR NO NO
DISPLAY+CURSOR
MANL-MEAS ———MANL-MEAS

{THROUGH DISPLAY ~ NO
{)EXTENSION FUNC.

TYPE RUN COND SCREEN SAVE

COLOR F Ci BRT

(DMONITOROUTPUT ~ CAM{

(2CAPTURE IMG PARTIAL-IMG
(3MESSAGE DISPLAY  YES(NUMERIC)
(@PATTERNDISPLAY ~ YES

(®)SHOW BINARY IMG  YES

OPS-MENU
MAIN
SELECT
RETURN

®SHOW 6 FIXIMG  YES
(?)0PS MAIN DISP YES
(®DISP CHG-EVAL NO
(9PC-MNTR NO
(O THROUGH DISPLAY ~ NO
ADEXTENSIONFUNC.  NO

(TYPEOO)AREAT

OK

MEAS XXXXms 2002-10-14 10:38
MEASURE 0 CAM1 POSI DEVIATION

MANL-MEAS

(D CURSOR1-COORD MOVE(224,208)

(2)CURSOR2-COORD MOVE(287,271)
DIST-BETW-2PT  089.0

DIST-BETW-X 063.0
DEST-BETW-Y  063.0
X0~7 0000000 YQA~7 00000000 READY O

MNU-CHG NEXT-NG GHG-C1 CHG-C2 MANL-MEAS SHORT@UT

Crosshair cursor 1

After the positions of the points are determined, press the SET key.
When the operation is complete, press the ESC key.
o> The manual measurement menu items will disappear.
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Crosshair cursor 2
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2-2 Setting the system conditions
Set the following items on the "SYS-CND" menu to

set the system conditions for the controller.
H Setting item
- Input/output conditions

- Communication setting
- Computer link

- Gain/offset

- Time

- Camera type

B For the following items, see the pages listed
below.
- Input/output conditions &> Chapter 21
- Communication setting 5> Chapter 22
- Computer link 5> Chapter 23

[1] Manually setting the object type
On the operation screen, the object type can be
changed manually (using the remote keypad).

On the MAIN MENU, select "SYS-CND" -> "I/O
CONDITIONS" -> "(3@MANL TYPE CHNG" in that
order and then select "YES" or "NO" on the popup

menu.

MAIN MENU COLOR F Ct BRT

IVC35M
SYS-CND
OBJECT TYPE COND
SET WIZARD
EDIT MAIN OPS MENU
OPTION
ENVIRONMENT SETTING
MEMORY CARD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

SYSTEM COND SET COLOR F C1 BRT
SYS-COND

1/0 CONDITIONS (DMEAS INP IIF

COMM-SET (20UT IIF(PARAL.)

COMPUTER LINK (@MANLTYPE CHNG

GAIN-OFFSET (@PARALLEL INP X6

TIME (5)PARALLEL INP X7

CAMERATYPE (®)STROBE OUT

(?)'READY'ON

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=POPUP

I/0 CONDITION SCREEN COND SAVE COLOR F C1 BRT

MANL
TYPE
CHNG

Description

YES

The type can be manually changed on the

operation screen.

Note: If the "(@MANL TYPE CHNG" is set to
"YES," the type cannot be changed
with an external interface (parallel I/O
or general purpose serial interface).

NO

The type cannot be manually changed on the
operation screen.
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(DMEASINPIF  PARALLEL+SERIAL+USB
@O0UT IF(PARAL)  NO

(®MANL TYPE CHNG NO ——{No
(@PARALLELINP X6 EXT-INP YES

(5)PARALLELINP X7 EXT-INP
(®)STROBE OUT NO
(?)’READY'ON CAPTURE COMPLETE

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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[2] Gain/offset adjustment
The gain and offset of the IV-C35M can only be adjusted by our service engineers. Users must
not try to change them.
The data which can be adjusted is shown below for reference purpose only. E
Generally, an image from the CCD camera can be optimized by adjusting the optical system, such as
the lens iris. To make fine adjustments, the IV-C35M is equipped with functions to adjust the offset and
gain of image signals from cameras 1 and 2 and the contrast on an external monitor screen.
- The gain and offset are adjusted by checking the display on the screen.
- The screen is kept in the through mode.

e Setting method

On the MAIN MENU, select "SYS-CND" -> GAIN-OFFSET SCREEN COND SAVE COLOR F C1 BRT
QAIN OFFSET" and the following message @OFFSET  (CAM) (1) —(1) (026)
will appear on the screen. @GAN  (CAMY) (1) —(}) (245)
@OFFSET  (CAM2) —+(1) —(4) (026)
CHANGING A SETUP MAY LEAD TO A @GAIN (CAM2) (1) —(}) (245)
MACHINE FAILURE. DO YOU CHANGE IT? ®CONTRAST (MNTR)  +( 1) —(}) (055)
(YES=SET,NO=ESC) ~ ~
SET=VALUE INPUT ESC-BACK SEL-CHNG IMG TRG=FUNC

Press the SET key the "GAIN OFFSET" screen at the right appears.

Ga;gjﬂggr:;stet Details of adjustment (selection)

The offset for camera 1 is adjusted with the up and down keys.

- The complete signal level is shifted leaving the amplitude of the
DOFFSET (CAM1) image signals from the CCD camera unchanged. As the offset value
is increased, the whole screen will becomes more white.

The gain for camera 1 is adjusted with the up and down keys.

- The amplitude of the image signals from the CCD camera is

@GAIN (CAM1) changed. As the gain value is reduced, the screen will become lighter,
and as the gain value is increased, the screen will become darker.

The offset for camera 2 is adjusted with the up and down keys.
(@OFFSET (CAM2) - The adjustment procedure is the same as that in ltem (.

The gain for camera 2 is adjusted with the up and down keys.
@GAIN (CAM2) - The adjustment procedure is the same as that in ltem (2.

The monitor contrast is adjusted with the up and down keys.

- The intensity of image signals sent to the monitor is adjusted.
©CONTRAST (MNTR) As the contrast value is increased, the contrast on the screen will
become stronger.
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[3] Setting the system time

When the IV-C35M is used, set the time displayed on the monitor.
When delivered, the IV-C35M is set to Japanese standard time. If the time in your location is different,

please adjust the time.

B Operating procedure

1.Select "TIME" on the "SYS-CND" menu and

press the SET key.

2.Move the cursor to "Minute," "Day," "Hour,"
"Month," and "Year" using the left and right

keys, and enter the correct value at each
location using the up and down keys.

Y = 1999 to 2098

M=01to12

D = 01 to 31

H =00 to 23

MIN. = 00 to 59

3.Press the SET key. The time will be set and the

system will start using the new time.
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TIME SCREEN COND SAVE

COLOR F C1 DRK

OTIME 2001-10-24 15:29

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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2-3 Camera settings
[1] Camera selection

The cameras that are compatible with the controller (IV-C35M) are as follows:

Compatible cameras

IV-C30C5 (color camera)

IV-S30C3 (high-speed monochrome camera)

IV-S30C4 (micro, high-speed monochrome camera)

* Mixed use of color camera (IV-C30C5) and high-speed monochrome camera (IV-S30C3/C4) is not

supported.

H Operating procedure

1. Select the "CAMERA TYPE" item on the "SYS-
CND" screen and press the SET key.

2. Select "COLOR" or "MONOCHROME" on the

"(1) SELECT CAMERA" line.

« When a color camera is used.
(1) SELECT CAMERA

Select "COLOR" from the popup menu.

(2 SEL-CAMERA

Select either "CAM1" or "CAM2" from the

popup menu.

(3 WHITE BALANCE

Adjust the white balance of camera image.

¢ When a monochrome camera is used

(1) SELECT CAMERA

Select "MONOCHROME" from the popup

menu.

(@ CAPTURE IMG MODE

Select image capture mode from "FULL,"

"HALF" or "FLL+HALF."

CAMERASET SCREEN COND SAVE

COLOR F C1 DRK

(DSELECT CAMERA ~ COLOR —————— [COLOR
MONOCHROME

(@)SEL-CAMERA CAMERAT

(DWHITE BALANCE  SET[(224.208) ~ (267.271)] CAMERAT

CAMERA2

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

CAMERA SET SCREEN COND SAVE

COLOR F C1 DRK

(A)SELECT CAMERA
(2)CAPTURE IMG MODE  FULL ~

COLOR
MONOCHROME
= |MONOCHROME

FULL
HALF
FULL + HALF

Compatible cameras

IV-C30C5 (color)

IV-S30C3 (high-speed)
[V-S30C4 (micro and high-speed)

Camera Camera selection

Color

Monochrome

settings
(system
conditions) |~ See page 2-18

Image capture mode

Full, half, or full + half mode
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[2] Image capture mode
When you are using the IV-S30C3/C4 high-speed camera, you have to select an image capture mode.

Image capture mode Details
n Full Capture all of the lines in the image
Half Capture the odds lines in the image
Full + half In th_e partial image mode, the measurement target lines
are in full mode and the others are in half mode

l Comparative examples of image capture times
(1) When a color camera is used and the partial image size is 50 % (240 lines / 480 lines).

Whole image Partial image
(full mode) (full mode)

Image-- 33.3 ms 16.7 ms
capture time

- For details about whole and partial images &> See page 2-4.

(2 When a high-speed camera is used and the partial image size is 50 % (240 lines / 480

lines).
Whole image Partial image Whole image Partial image Partial image
(full mode) (full + half mode) (half mode) (full mode) (half mode)

M= -

Image --16.7 ms 12.5ms 8.3 ms 8.3 ms 4.2 ms
capture time

B Processing details of the image capture mode

Image capture
e Full Full + half Half
- Correct the specified area
and transfer
Image capture i lraer;ﬁ];zgtm?es i Lrl:larrl]s;(zreo:rlé/;he - The even line image will
P be supplemented by the
odd line image.
. - Put all of the - Put all of the .
;rgcsifzggr setting up captured line area | captured line area | zf;aa::]c;;;hﬁaﬁ?ﬂgéid line
in the full mode in the full mode '
Process from run to - Delete the half
setting up the screen mode area
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2-4 Editing Operation screen
In this controller (IV-C35M), the operation screen display can be changed. You can move, enlarge,

reduce, or hide any block of text.
(1) Move the cursor to "MAIN-MENU" on the operation screen and press the SET key. E

(2) Move the cursor to "EDIT MAIN OPS MENU"
and press the SET key.

MAIN MENU COLOR F C1BRT

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

(3) Now the operation screen will appear. Select a OPSMAN SCREEN OBJECT SAVE RESET COLOR F Cf BRT
block of text you want to edit using the up, down,
left, and right arrow keys, and press the SET (TYPEQD) SAMPLEOO F C1DRK O
key. A pop up menu will appear and you can LOCK FULL v*.* I
select from move, enlarge, reduce, and hide. (In O €1=002.2 0K
this example, the block of text "OK" is selected.) MEQ; Xﬁé&%ﬁf%&f{mms €2=100.0 OK

o m%ﬁwcmm NG-IMG 00(00)

- MOVE S — REDUCTION ~ [==mmmmmmmmmmmmmmnna

Select "MOVE" using the SET key. Now the {MEAS PROGRAM NON-DISP

highlighted block of text can be moved using the |
up, down, left, and right arrow keys. When the i
text is in the desired new position, press the SET |}
key again. ;
Note: If you do not press the SET key lastly, the ;

movement is not executed. ;

- MAGNIFICATION/REDUCTION
Move the cursor to the "MAGNIFCATION" or
"REDUCTION" line and press the SET key. The ~ [*0°7 Y0~7 READY
highlighted block of text can be enlarged or
reduced. (Selectable sizes are two: enlarge <-> standard, reduced <-> standard.)

- NON-DISP
Move the cursor to the "NON-DISP" line and press the SET key. The highlighted block of text will be
deleted. Select it again, the menu is the popup window changed to "DISP." Select this line to
display the deleted item again.
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2-5 Option

With the IV-C35M, you can initialize the measurement settings, and run a self-diagnosis from the option

menu.
n Setting method
1) Display the "OPTION" from the "MAIN MENU." MAIN MENU COLOR F C1 BAT

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2) Select the operation you want, such as OPTION SCREEN SAVE COLOR F Ci BRT
"(DINITIALIZATION" or "(@SELF DIAGNOSIS."

DINITIALIZATION ALL-INIT INIT-RAM NG-IMG-INIT
(2)SELF DIAGNOSIS ~ EXEC

@) INITIALIZATION
Select any of the "ALL-INIT" (initialize both FROM and RAM), "INIT-RAM" or "NG-IMG-INIT"
and the following message will appear.

(DMEM INIT?(YES=[SET], NO=[ESC] )

Press the SET key to start the initialization. The bar shown below will appear and display the
progress of the initialization.
INITIALIZING

REFERENCE IMG [ | |
SYSTEM I/O |
OBJECT TYPE COND EEEEEEN 1]

After the initialization is complete, the word "INITIALIZING" will change to "COMPLETE INIT."
Press the ESC key to return to main screen.

@ SELF DIAGNOSIS OPTION SCREEN SAVE COLOR F C1 BRT
Select "(2SELF DIAGNOSIS" and press the
SET key twice. The controller will execute a
self-diagnosis and display the results of the
diagnosis, as shown right. If the diagnosis
results are normal, "OK" will be displayed. If

(DINITIALIZATION ALL-NIT — INIT-RAM NG-IMG-INIT
(2)SELF DIAGNOSIS ~ EXEC

When the diagnosis is complete, the

the results are abnormal, "NO" will be "DIAGNOSING" display will change to
displayed. "COMPLETE DIAGNOSIS ."
When the diagnosis is complete, the DIKGNOSING
"DIAGNOSING display W|II"change to VRAM oK
COMPLETE DIAGNOSIS . SDRAM oK
TIME OK
TYPE COND OK
REFFERENCE IMG OK
BOOT-PROG OK
SYSTEM-PROG OK

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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2-6 Environment settings

The IV-C35M can change the display color of each items displayed on the screens.

How to enter the environment setting screen
To change color of each item, enter the
"ENVIRONMENT SETTING" screen. To enter the

"ENVIRONMENT SETTING" screen, on the "MAIN
MENU," select the "ENVIRONMENT SETTING" and

press the SET key.

Setting method
Select an item to change display color from (1) to
{9, and press the SET key, and select the color

number using up and down arrow keys. The frame
at right changes color. Color numbers are allocated

as follows.

Color No.| 0 1 2 3 4 5 6 7

Display
color

Black | Red Green Blue Magenta Cyan (L&

Available colors of each item are as follows.

MAIN MENU COLOR F C1BRT

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

ENVIRONMENT SETTING ~ SCREEN COND SAVE ~ COLOR F C1 BRT
[DISPLAY TYPE] [COLOR NUMBER]

()0BJ TYPE NO. &TITLE 7(0~7)

@FIN EVAL RESULT(OK) 4(0~7)

@FIN EVAL RESULT(NG) 1(0~7)

@MEAS EVALRESULT(OK)  7(0~7)

BMEAS EVALRESULTNG) ~ 7(0~7)

(6)ERROR MESSAGE 7(0~7)
@DISPAMENUNORMAL)  7(0~7)
®DISPAMENU(SELECTED) ~ 7(0~7)

(@BIN IMAGE(NORMAL) 3(0~7)

{0BIN IMAGE(SELECTED)  6(0~7)

(DPATTERN DISPLAY 2(0~7)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

Display items Available colors

1DOBJ TYPE NO.&TITLE 0 (black), 7 (white)

(@FIN EVAL RESULT(OK) 0 (black), 1 (red), 4 (blue), 7 (white)
@FIN EVAL RESULT(NG) 0 (black), 1 (red), 4 (blue), 7 (white)
@MEAS EVAL RESULT(OK) |0 (black), 7 (white)

(B®MEAS EVAL RESULT(NG) |0 (black), 7 (white)

®ERROR MESSAGE 0 (black), 7 (white)

(7)DISP A MENU(NORMAL) [0 (black), 7 (white)

(®DISP A MENU(SELECTED) |0 (black), 7 (white)

(@BIN IMAGE(NORMAL) 0 to 7 (all colors)

@®BIN IMAGE(SELECTED) 0 to 7 (all colors)

{)PATTERN DISPLAY 0 to 7 (all colors)
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2-7 Memory card

The IV-C35M can store measurement parameters etc. into a memory card.
> For details to how to install the memory card, see page 6-17 on IV-C35M User's Manual,

Introduction and Hardware.

Storage method

To save data into a memory card, display the
"MEMORY CARD" screen by selecting "MEMORY
CARD" on the "MAIN MENU" screen.

(1) TRANSMISSION METHOD
Select whether to transfer data from the memory
card or save data to the memory card. Select
from "READ," "NEW SAVE," "SAVE AS," or
"DELETE."

When "NEW SAVE" is selected

When "NEW SAVE" is selected on the
"(1)TRANSMISSION METHOD," the screen
shown right will appear.

(@ INPUT FILE NAME
Select "(@)INPUT FILE NAME (TO NEXT SUB-
MENU)" using the up and down arrow keys, and
press the SET key; "INPUT FILE NAME" screen
will appear. Enter "FILE NAME" and
"COMMENT" on this screen.

MAIN MENU COLOR F C1BRT

IVC35M
SYS-CND
OBJECT TYPE COND
SET WIZARD
EDIT MAIN OPS MENU
OPTION
ENVIRONMENT SETTING
MEMORY CARD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

MEMORY CARD ~ SCREEN SAVE COLOR F C1 BRT
@TRANSMISSION METHOD READ
(QSELECT FILE (TO NEXT SUB-MENU)
FILE TYPE
FILE NAME
(QEXEC (SETKEY)
MEMORY CARD ~ SCREEN SAVE COLOR F C1 BRT
@TRANSMISSION METHOD NEW SAVE READ
(INPUT FILE NAME (TO NEXT SUB-MENU] NEW SAVE
BFILETYPE PARAM SAVE AS
FILE NAME DELET
@EXEC (SETKEY)
INPUTFILENAME ~ SCREEN  SAVE COLOR F C1 BRT
[FILE NAME
ABCDEFGHI JLM
OPQRSTUVWYZ
1234567839
- ()

< - t | DEL END

Note: To move the cursor from the "FILE NAME" block to the "COMMENT" box, select the down
arrow key on the screen and press the SET key.
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® FILE TYPE MEMORY CARD ~ SCREEN SAVE COLOR F C1 BRT
Select file type to save.

(DTRANSMISSION METHOD NEW SAVE

(@INPUT FILE NAME (TO NEXT SUB-MENU)

QFILE TYPE PARAM ———— [PARAM
FILE NAME NG-IMG

@EXEC (SETKEY)

@ EXEC
After completing entry, select "@EXEC" and press the SET key.
A screen shown below will appear and the controller will start saving data to the memory card.

SAVING...

When this screen disappears, saving is complete.

When "READ" or "SAVE AS" is selected

(2) SELECT FILE (TO NEXT SUB-MENU) MEMORY CARD ~ SCREEN SAVE COLOR F C1 BRT
Select "(@SELECT FILE (TO NEXT SUB- (DTRANSMISSION METHOD READ
MENU)" using the up and down arrow keys, and (@SELECT FILE (TO NEXT SUB-MENU)
press the SET key to go to a sub menu. indh v
BEXEC (SETKEY)
On the "FILE LIST" screen, file names currently FILELIST  SCREEN SAVE COLOR F Ci BRT
stored in the memory card are displayed. Select PAGE NO.
a file to read or overwrite, and press the SET (DPAGE CHNG
key.
FLENAME TYPE  SIZE RENEWALDATE MODEL COMMENT
SMPL1 PARAM 210 0115 Samplet
The selected file name will be dlSplayed under MEMORY CARD SCREEN SAVE COLOR F Ci BRT
the "FILE TYPE" line.
(DTRANSMISSION METHOD READ
(@SELECT FILE (TO NEXT SUB-MENU)
FILE TYPE PARAM
FILE NAME AAA
(@EXEC (SETKEY)
@ EXEC
Select "(QEXEC" and press the SET key. MEMORY CARD  SCREEN SAVE COLOR F C1 BRT

A screen shown below will appear.
(D TRANSMISSION METHOD READ

(@SELECT FILE (TO NEXT SUB-MENU)
FILE TYPE PARAM
NDER ACCESS... FILE NAME AAA
v COESS (®EXEC (SETKEY)

Note: When "SAVE AS" is selected, "UNDER ACCESS..." will appear on the screen.
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C Chapter 3 : Setting Measurement Conditions

3-1 Qutline

The measuring conditions for each object type (0 to 31) are set on the "OBJECT

TYPE COND" (conditions for object type) screen.

B How to enter the setting screen

On the MAIN MENU, move the cursor to "OBJECT TYPE COND" and
press the SET key. The "SELECT OBJECT TYPE COND" screen will
appear. Select "TYPEQ0O," "MEA-CND(CAMERAT1)," and "MEASOQ" or

"MEAS(NEW)."

Note: "MEASOQ" is only used for measuring positional deviation.

Choose a measurement program from the
popup menu at "(@MEAS SELECTION" to bring
up the "MEAS CND" screen.

Note: New measurement programs are
allocated to "MEASO1" through
"MEASO04." The smallest measurement
number available (from 1 to 4) will be
assigned. "MEASOQ" is dedicated to
positional deviation measurements.

3-1

)

SELECT OBJECT TYPE COND

OBJECT TYPE COND

TYPE(NEW)

SELECT OBJECT TYPE COND

b

OBJECT TYPE COND

B+ TvPEOO

— TYPE RUN COND
— IMAGE-ADJ

[}~ MEA-CND(CAMERA)

MEASO
POSI-CORRECT
MEAS (NEW)

+ |- MEA-CND(CAMERA?)
— FINAL NUM.CALC

— FINAL OUTPUT COND
— OBJ-TYPEI/O

— OBJ-TYPE SYS.

L TYPE(NEW)

MEASUREMENT1 SCREEN COND SAVE

RED F C1 BRT

(DCOLORMODE ~ COLORFILTER
(@)COLOR FILTER SET (TO NEXT SUB-MENU)

(@MEAS SELECTION  POSI-DEVIATION———————r POSI-DEVIATION

NO

CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BAG/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

MULTI MATCHES
INSPECT NG

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Setting Measurement Conditions

B Setting procedure

A general outline of the setting procedures is shown below. For details, see each chapter.

Setting the measurement program
conditions

Y

Select the image pre-processing
method

[ Set final numerical calculation

[ Set final output condition

| Setting the input/output conditions

| Setting the system conditions

| Save the settings in the flash memory |----

[ Return to the MAIN OPS MENU

)
)
)
)
)
)

MEASURE 0
MEASURE 1
MEASURE 2
MEASURE 3
MEASURE 4

—\

Jump to the next page

Image pre-processing > See page 3-29.

"FINAL NUM.CALC" > See Chapter 19.

"FINAL OUTPUT COND" 5> See Chapter 20.

"OBJ-TYPE I/0O" 5> See Chapter 21.

"OBJ-TYPE SYS"

"SAVE"

" "OPS-MENU"
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H Outline of setting the measurement program

The measurement program can be specified from [ SELECT 0BJECT TYPE COND COLOR F C1 BRT
"MEASOQ" through "MEAS4." (Cameral/camera 2) OBJECT TYPE COND
EI-TYPEO
[—TYPE RUN COND

— IMAGE-ADJ
[E-MEA-CND(CAMERA1)
MEASQ(POSI-DEVIATION F)

POSI-CORRECT
MEASO1 (CHK-DEG-MATCH F)
MEAS02(INSPECT-LEAD F)
MEASO3(MEAS-BIN-AREA P)
MEASO4(CNT-BIN-OBJ P)
[} MEA-CND(CAMERA?)
— FINAL NUM.CALC
— FINAL OUTPUT COND
—OBJ-TYPE 110
“—OBJ-TYPE SVS.

1 TYPEO!

TYPEQ2

TYPEQ3

TYPEO4
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

]

«— Measurement program

EHFHE

When you want to specify the measurement condi- | MEASCND SCREEN COND SAVE RED F C1 BRT
tions using "POSI-DEVIATION."

(DDTECT PRECISION STANDARD
(DREGISTERNO  0(0~7)

(®MODE 1P-SCH
REGISTERNO.  odo1o2p3oxososzpslogftoft1f1213f1415
®MmDLO SIXPXIXIXX[X
©uL | E|S [X[X[X[X{x]|x
NO
1P-SCH
2P-SCH
1P-EDGE
2P-EDGE
1P-SCH+1P-EDGE

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Set the specific Set the evaluation Set the method for
—>| conditions for each conditions (testing) —>| numeric calculation  [——
measurement program (testing)

» Select "SCREEN" and then "OPS-MENU" to the
operation screen.

Chapter 21: Setting the

Set the output conditions (see
L—>|
Input/Output Conditions)
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3-2 Shared settings
[1] Camera selection

Specify which cameras to use (Camera 1, Camera 2) in "MEA-CND" on the "OBJECT TYPE COND"

screen for each object type.

- See page 1-19.

SELECT CAMERA Description
CAM1 &2 _Camera 1 and camera 2 can be used for measurements (0 to 4) and for
image pre-processing.
Only camera 1 can be used for measurements (0 to 4) and image pre-
CAM1&NG-IMG processing. Using camera 1, NG images can be displayed on the monitor.

Note: Before choosing the NG screen, you will first have to change Camera 2 to NG screen.

=> For details, see page 1-17.

When the select camera is changed from "CAM1&2" to "CAM1&NG-IMG," the setting details for
"MEASUREQO CAM2" and "MEASUREMENT1 to 4" are initialized.

H Setting method
To set the output to the monitor, select "1)MONI-
TOR OUTPUT" on the "TYPE RUN COND" screen.

1.0n the "OBJECT TYPE COND" screen, select
"TYPEOO" and "TYPE RUN COND."

2. On the "TYPE RUN COND" screen, select
"(HMONITOR OUTPUT." Then, select "NG-
IMGS" from the popup men.

SELECT OBJECT TYPE COND COLOR F C2 BRT
OBJECT TYPE COND
EF-TYPEQO (@MONITOR OUTPUT
— TYPE RUN COND () CAPTURE IMG
— IMAGE-ADJ (3MESSAGE DISPLAY
[}~ MEA-CND(CAMERAT) @ PATTERN DISPLAY
MEA-CND(CAMERA2) (B)SHOW BINARY IMG
FINAL NUM.CALC ®)SHOW 6 FIX IMG
FINAL OUTPUT COND (?)OPS MAIN DISP
— OBJ-TYPEIIO (®DISP CHG-EVAL
L— OBJ-TYPE SYS. (©PC-MNTR
—TYPE(NEW) ({THROUGH DISPLAY
{)EXTENSION FUNC.
(@ DISPLAY+CURSOR 1
({@CLOSS CURSOR COORD
{DISPLAY+CURSOR 2
({)CLOSS CURSOR COORD

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

TYPE RUN COND SCREEN SAVE

COLOR F C2 BRT

(@MONITOR OUTPUT NG IMGS
(2)CAPTURE IMG PAFmAL-W‘
(@MESSSAGE DISPLAY YES(NUMERIC)
(4)PATTERN DISPLAY  YES

(5)SHOW BINARY IMG ~ YES

®SOW 6 FIX IMG YES

(2)OPS MAIN DISP YES

(®DISP CHG-EVAL NO
(9PC-MNTR NO

(0O THROUGH DISPLAY  NO
(DEXTERNSION FUNC. NO

CAM1

NG IMGS
CAM1&NG-IMG(HORIZ)
CAM1&NG-IMG(VERT)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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® Relationship between the camera selection and the monitor output
Select camera on the "MONITOR OUTPUT" on the
"MEA-CND" menu ["TYPE RUN COND" menu
CAM1

CAM2

CAM1&2 CAM1&2

CAM1&2 (VERT)
CAM1&2(HORIZ)

CAM1

NG-IMG

CAM1&NG-IMG CAM1&NG-IMG
CAM1&NG-IMG (VERT)
CAM1&NG-IMG(HORIZ)

[2] Color filter
Color filter is to filter red, green, blue, brightness, or optionally, the captured image, and display the filtered
color as bright gray.
Then, the controller measures these gray images with conventional measurement.
Filter types

R (red) filter Displays red areas more brightly.
G (green) filter |Displays green areas more brightly.
B (blue) filter Displays blue areas more brightly.

Displays areas that are within the specified brightness range (within the specified
upper and lower limits) more brightly.

Specify the optimum color filter parameters to use, based on the original image
conditions.

Brightness filter

Custom filter

The color filter function can be used with positional deviation measurement, degree of match inspection,
lead inspection, BGA/CSP inspection, area measurement by binary conversion, object counting by binary
conversion, object identification by binary conversion, point measurement, multiple position
measurement, multiple degree of match inspection, and fault inspection.

o Effect of the color filter
Original color image

IfIlTEII

Image after red filtering Image after blue filtering Image after green filtering

CLTER  FILTER  HILTER

Image after brightness L
filtering Image after custom filtering

FILTER
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® Setting procedures

1. On the menu tree, select “MAIN MENU" ->

SELECT OBJECT TYPE COND

COLOR F C1BRT

"OBJECT TYPE COND" -> "TYPEOQQ" ->
"MEA-CND(CAMERA1)" -> "MEAS(NEW)," in [=H-TYPEQ
that order. Then, press the SET key.

. Select "(1)COLOR MODE" and press the SET
key. On the popup menu, select "COLOR

FILTER" and press the SET key. (@COLORFILTER SET (TONEXTSUBMENU) | EXTRACT COLOR
(@MEAS SELECTION NO
3. Select "(2)COLOR FILTER SET" and press the MEASUREMENT! SCREEN COND SAVE RED F C1 BRT
SET key and open the sub-menu. On the sub- DFLTERTYPE cED m—
menu, select "(DFILTER TYPE," and then GREEN
select filter type from the popup menu. BLUE
* In this example, select "RED" (red filter). 22'&"‘“5"

OBJECT TYPE COND

(D COLOR MODE
()COLOR FILTER SET
(BMEAS SELECTION

—TYPE RUN COND
—IMAGE-ADJ
[=1-MEA-CND(CAMERA1)

EASO
0SI-CORRECT
EAS(NEW)

[+ 1-MEA-CND(CAMERA2)
—FINAL NUM. CALC
—FINAL OUTPUT COND
+—OBJ-TYPE I/0
“—OBJ-TYPE SYS.

L— TYPE(NEW)

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT

(DCOLOR MODE COLOR FILTER —— |COLOR FILTER

RED Displays red areas more brightly.

GREEN Displays green areas more brightly.

BLUE Displays blue areas more brightly.

BRIGHT LEV Displays areas th_at are within the specified brightness range (within the specified
upper and lower limits) more brightly.

ANY Specify the optimum color filter parameters to use, based on the original image
conditions.
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4. After selecting the color filter, press the ESC MEASUREMENT! SCREEN COND SAVE RED F Ci BRT
key and return to tr_le ME_ASUREMENT 1 DCOLORMODE  COLORFILTER
screen. Now, specify details of the measure- (2)COLOR FILTER SET (TO NEXT SUB-MENU) NO
ment program. (®MEAS SELECTION  POSI-DEVIATION——————t- POSI-DEVIATION *
* In this example, select "POSI-DEVIATION" lcN"éﬁggTGL“éﬁTDC"'
(positional deviation measurement). INSPECT-BAG/CSP
o For details about positional deviation MEAS-BIN-AREA
_ CNT-BIN-OBJ
measurement, see page 4-1. LABELBIN.OBY
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Ex.: When "1P-SCH" (one point search) is selected on the "(3MODE."

1. On the "MEAS CND" screen, select MEAS CND SCREEN COND SAVE RED F C1 BRT
"(3®MODE" and from the popup menu, select
"{P-SCH." (DDTECT PRECISION STANDARD
. @REGISTERNO.  0(0~7) NO
(MODE 1P-SCH ——————-1P-SCH
@DTECTANGL ~ NO 1P-EDGE
2P-EDGE
1P-SCH+1P-EDGE
REGISTERNO.  [odo1oZ0304lspsn7bs 1
BMDLO SIX|X[X[X[X]|X]|X
©®woL 1 O R
2. On the "(GMLD 0" line, move the cursor to a MEAS CND SCREEN COND SAVE RED F C1 BRT
cell on the "REGISTER NO 00" row and press (DDTECT PRECISON. STANDARD
" "
the SET key to enter "REG COND" screen. @REGISTERNO.  0(0~7)
(3MODE 1P-SCH

(@DTECT ANGL NO

REGISTERNO.  [odo1joZodb4bslodozbslodiiofi1i i3l 45
BMDLO S{X|X|X[X]x[x]x
@©moL 1 XXX X [x[x[x

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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3. Press the SEL key to move the cursor to the

"F" (freeze image) that is at upper right of the
screen. Press the up and down arrow keys to
change from "F" to "T" (through image). The
image of Camera 1 changes to through image
and current image through the camera dis-
played on the monitor.

Change the image from "T" to "F" using the up
and down arrow keys. By changing the image
from "T" to "F," the IV-C35M stores the image.

4. On the "REG COND" screen, select

"(®REFIMG ARE" and enter the RECT-
ANGLE setting screen.

5. Determine "1)UP.L" and "(2)LO.R" to specify

the position and size of the rectangle, select
the "@REFERENCE IMG" and press the SET
key. On the popup menu, select the "REG"
and the selected range appears at the lower
right of the screen.

RECTANGLE ~ RESET RETURN
MDL 0

@UP.L (224, 208)
®@LOo.R (287, 271)
(@MOVE

[BJREFFERENCE IMG

RED F C1 BRT

X:224Y:208
SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC

REGCOND  SCREEN COND SAVE DETAIL RED F C1 BRT

(DREGISTERNO 0 (0~7)
(2)MEAS SHAPE (MDLO)  RECTANGLE

REF IMG ARE (M (224, 208)~ (287, 271)
@ SEARCH ARE (M (216, 200)~ (295, 279)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

RECTANGLE ~ RESET  RETURN RED F C1 BRT

@UP.L (224, 208)
@LO.R (287, 271)

@MOVE
(@REFFERENCE IMG CONTRAST SRCH

DISP

X224 Y:2C.

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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6. Press the ESC key twice and return to the
"REG COND" screen. Select "@)SEARCH
ARE" and specify the search area.

Adjust the area inside the dotted line following
the same procedure as for "(3REFIMG ARE."

7. Return to the operation screen and press the
TRG/BRT key to execute operation.

3-9

REGCOND  SCREEN COND SAVE DETAIL RED F Ci BRT

@REGISTERNO 0 (0~7)

(2MEAS SHAPE (MDLO)  RECTANGLE

(3)REF IMG ARE (M
(@SEARCH ARE (MD i

(224, 208)~ (287, 271)
(216, 200)~ (295, 279)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

COLOR F  C1 BRT
Ve

(TYPEOD) AAA

OK

MEAS 0022ms 2002 b

2 13
MEASUREMENT 1 DEVIATION

REGISTER NO. 0 (0~7)
X0=158.0 oK
Y0-130.0 oK
¥0=+000.0 oK
¥0=+000.0 oK
M0=+09927 oK
B0=

Xo~700000000 Yo~7 00000000 Reaoy
[YTYVEITE] MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[3] Color extraction

The color extraction function extracts a color in a certain area from the original image, and registers it
as a reference color. The controller converts areas of color that are within the upper and lower limit
ranges of hue, saturation, and brightness of the reference color to binary images, as well as colors

outside of these ranges.

Then, the controller measures these binary images with conventional measurement procedures.

o Effects of extracting color

IFIlIEIIl IFIlT“IIl

Available measurement programs that can be used with the color extraction function are area
measurement by binary conversion, object counting by binary conversion, object identification by
binary conversion, color evaluation, color unevenness inspection, and color position measurement.

® Setting procedures

1. On the menu tree, select “MAIN MENU" ->

"OBJECT TYPE COND" -> "TYPEOQ" ->

"MEA-CND(CAMERA1)" -> "MEAS(NEW)," in

that order. Then, press the SET key.

2. Select "1)COLOR MODE" and press the SET
key. On the popup menu, select "EXTRACT

COLOR " and press the SET key.

3-10

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND

EF-TYPEQO
—TYPE RUN COND
—IMAGE-ADJ
[=-MEA-CND(CAMERA1)

EASO
POSI-CORRECT
MEAS(NEW)

[1-MEA-CND(CAMERA?)
L FINAL NUM. CALC

L FINAL OUTPUT COND
L OBJ-TYPE 110
L_OBJ-TYPE SYS.

L TYPE(NEW)

(D COLOR MODE
(2)COLORFILTER SET
(®MEAS SELECTION

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE

RED F C1 BRT

(1 COLOR MODE
(2)SET EXTRACT COLOR  (TO NEXT SUB-MENU
(®MEAS SELECTION NO

EXTRACT COLOR COLOR FILTER
)\«

EXTRACT COLOR
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3. Select the "(@SET EXTRACT COLOR" and
press the SET key. On the sub-menu, specify
details of color extraction function.

(1) EXTRACT COLOR NO.
Enter the register number of the extracted
color that is used for measurement (enter 0
in this example). Eight colors from 0 to 7
can be registered as reference colors.
These can be used for each measurement,
independently.

(2 COLOR EXTRACTION AREA
Select "2 COLOR EXTRACTION AREA"
using the up and down arrow keys, and
press the SET key to enter the setting
screen.

1

. Press the SEL key and move the cursor

to the "F" (freeze image) item. Press the
up and down arrow keys to change "F"
to "T" (through image) to capture the
current image, and adjust position of a
workpiece.

Note: If the captured image after
selecting "T" is black, the shutter
speed may not appropriate. In this
case, change the shutter speed
on the "OBJ TYPE I/O" to make
the image brighter.
> For details about the shutter

speed, see page 3-50.

extraction area, and press the SET key.

Register extracted color

SET EXTRACT COLOR SCREEN COND SAVE

COLOR F  C1 BRT

Select "@)REG" using the up and down
arrow keys and then press the SET key.
From the popup menu, select "NEW" or
"ADD."

(DEXTRACT COLOR NO 0 (0~7)
(@COLOR EXTRACTIONAREA  SET (248, 232)~(263, 247)
(®FINE ADJUSTMENT (TO NEXT SUB-MENU)

1

HUE (START PNT080 END PNTO060)
CHROMA (U.LM130 L.LM110)
BRIGHTLEV ~ (U.LM130 L.LM110)

RECTANGLE | RESET RETURN

@DUP.L (098, 293)
@L0.R (113, 308)

(@MOVE

@REG

X:008 Y: 293
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

. Change the image from "T" to "F" and press the SEL key.

. Move the coordinate of "@)UP.L" and "(2)LO.R" to determine position and size of the color

RECTANGLE ~ RESET RETURN

@DUP.L (098, 294)
@L0.R (113, 308)
(@MOVE

@REG
ADD
UNDO ‘

X:008 Y: 294

SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC

COLOR F  C1 BRT

COLOR F  C1 BRT
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After the colors are registered, the RECTANGLE ~ RESET  RETURN COLOR F Ci BRT
"REGISTRATION WAS COMPLETED"
message appears. @ur.L (248,232)
%)bl% \?E (263,247)
REGISTRATION WAS COMPLETED. @

n (ISET] KEY ON) '

Press the SET key again, the selected area is

converted to binary, and this color is registered
as extraction color number 0.

X:248 Y:232

(@ FINE ADJUSTMENT _FINEADJUSUTMENT  SCREEN SAVE  COLORF Ci BRT
On "(QFINE ADJUSTMENT (TO NEXT SUB-

MENU)" line, press the SET key to enter the Q@US‘TRACTCOL‘)R NOO (0~7) ,/
sub-menu screen. (START POINT 080.0 (0~359)

The screen shows "HUE," "CHROMA," (color (®CENTR 250.0 (0~359)
saturation) and "BRIGHT LEV" of the registered @END POINT Usp °~359
extracted color with numeric values and graphs. E%TE‘OL“&” 130.0 (0~255) [ ,
OCENTR 120.0 (0~255) -
Dotted lines on each graph are upper and lower [(BJF“LGHT" ey UL
limits, and the solid line is the center value. ®U. LM 130.0 (0~255)
|

(
(@CENTR 120.0 (0~255)
dOL. LM 110.0 (0~255)
[COLOR ¥ —

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

Ex.: Change "®START POINT" of hue. F|NEADJUSUTMENT SCREEN SAVE COLOR F C1 BRT

Increase value of the "(@START POINT" of @DEXTRACT COLOR NOO (0~7)
hue and the start point of the hue and chroma HUE /
(saturation) graph moves. The center value (2)START POINT (LN0}(0~359)

. (QCENTR 250. 0 0~359)
also changes accordingly. @END POINT e
Select "(@CENTR" and"@END POINT" and [%-IROMA]
change numeric values so that each position SU. LM 130.0 (L) B
can bge shifted P R 1200 (0~259) .
- : @L M 110.0 (0~255)
By moving "@CENTR," both start and end [BRIGHT LEVEL]
. . . ®U. M 130.0 (0~255)
points slide accordingly. SR e
L. LM 110.0 (0~255) ]
Note: To extract and covert to binary wider [COLOR —
range hue, set start and end points of hue

wider.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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Ex.: Change upper and lower limits of _FINEADJUSUTMENT  SCREEN SAVE  COLORF Cf BRT
saturation (chroma).

Increase or decrease values of "G)U.LM" (DEXTRACT COLORNOO (0~7)
and "(7)L.LM" for saturation, the upper [POE)
LM , pp (@START POINT 080.0 (0~359)
and lower limit range on the bar graph (@CENTR 250.0 (0~359)
can be widen or narrowed. @END POINT 060.0 (0~359)
|
|

Moving the "6)CENTR," both upper and O A] IEX (0~255)

lower limits slides accordingly. @CENTR 120.0 (0~255)
@L.M 110.0 (0~255)
[BRIGHT LEVEL]

®@U.LM 130.0 (0~255)
(9CENTR 120.0 (0~255)
L LM 110.0 (0~255)
[COLOR ¥ I

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

6. After completing detailed settings of the mode MEASUREMENT! SCREEN COND SAVE COLOR F C1 BRT
and extraction color, press the ESC key to
return to the "MEASUREMENT1" screen. O TSET oo ey
Select desired measurement program on the (®MEASSELECTION ~ MEAS-BIN-AREA
popup menu of the "@MEAS SELECTION." o
Now, specify details for each measurement MEAS-BIN-AREA*
program. CNT-BIN-OBJ
LABEL-BIN-0BJ
* In this example, select "MEAS-BIN-AREA" HBRECT COLOR SADING
(area measurement by binary conversion). MEAS-COLOR-POSI

o> For details about the area measurement by
binary conversion, see page 8-1.

Ex.: When "MEAS-BIN-AREA" is selected. MEA-CND SCREEN COND SAVE COLOR F C1 BRT
On the "MEAS COND" screen, select
"YES" on the "@REGISTER EXIST" NG, oo or K o
item. (®REGISTEREXIST  YES ————————$YES
Then, select "@BIN AREA COND" and
press the SET key twice to enter into the REGISTERNO.  [odo1b2oabaosheorhelosidh 14
"REG COND" screen. @BINAREA COND DX [ [ <[ [ [ [
EXTRACT COLOR [ ||| |||

REG CND SCREEN COND SAVE DETAIL COLOR F Ct BRT

Setting measurement area

" " " (DREGISTER NO. 00 (0~15)
On the "REG COND" screen, select "@MEAS (@DEFFERENCE COLOR 0 (0~7)

AREA" and enter the rectangular setting (®MEAS SHAPE RECTANGLE
screen. @MEAS AREA SET (224, 208)~(287, 271)
(®)INVERT BW NO
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On the rectangular setting screen, specify

"(MDUP.L" and "@LO.R" to determine position

and size of the measurement area.

Execute operation

After completing all settings of measurement
conditions, press the TRG/BRT key on the
operation screen to execute evaluation of the
image; the evaluation results of the area
measurement by binary conversion shown
right appears.

3-14

RECTANGLE RESET RETURN COLOR F  C1 BRT

@lur.L (224,208)
@Lo.R (287,271)
(®MOVE

X:224Y:208
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

(TYPEOO) AAA COLOR F  C1 BRT

OK |

MEAS 0025ms  2002-02-04 16:13
MEASUREMENT 1 MEAS-BIN-AREA

A00=
A01=

Xo~7 00000000 vo~7 OOOCCOOO — Reaoy M
[YIVEGTTE] MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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[4] Window shape selection and settings
This section describes how to select and set the  Ex: Register conditions of "Positional deviation
window shapes used for image processing (e.g. measurement."

rectangular windows, horizontal or vertical line [REGCOND SCREEN COND SAVE DETAIL COLOR F Ci BRT
boundaries, circle windows, elliptical windows, and
polygonal windows). This can be done using the Up, | @ueassiaPE (MDLo) RECTANGLE

down, left, and right setting keys on the remote key |@REFIMGARE (MDLO) SET  (224,208)~(287.2

pad.

(1) Rectangle window

(DREGISTER NO 0(0~7)

(@SEARCHARE (MDLO) SET  (216,200)~(295,279)

RECTANGLE
X-LINE
Y-LINE

Line type | Image processing used Measurement programs
Color position measurement (gray scale search), color
Reference image for gray |unevenness inspection, positional deviation measurement (gray
scale search and binary = | scale search), degree of match inspection, lead inspection,
Solid lines  |image matching multiple position measurement (gray scale search), and multiple
degree of match inspection.
. o Color evaluation, area measurement by binary conversion,
\é\ilrl]r;crb\;vm%onetalnlng a object counting by binary conversion, object identification by
yimag binary conversion.
Color position measurement (gray scale search), positional
deviation measurement (gray scale search), degree of match
(Cjiray spale search area inspection, lead inspection (criteria search), multiple position
etection measurement (gray scale search) and multiple degree of match
Dotted lines inspection.
Color position measurement (edge detection), positional
Edge of an area detection | deviation measurement (edge detection), multiple position
measurement (edge detection).
Binary image window Area measurement by binary conversion, object counting by
mask binary conversion, object identification by binary conversion.

3-15



Setting Measurement Conditions

Bl How to set a rectangular window
Below describes setting methods using the rectangle window.

1. Moving the mask
- Up key

t

- Down key

¥

2. Specifying the upper left corner

- Up key

3. Specifying the lower
- Up key

I |

- Down key

B

right corner
- Down key

B To register reference images
To register reference images, the system should be in the "Freeze" mode.

5> See page 1-10.

B Window specifications

- Left key

- Left key

- Left key

-

- Right key

|

- Right key

- Right key

Line type Move Size Minimum Maximum
Reference o . . . . . XxY (X*Y =
image Solid line |One pixel at a time |In unit of one pixel 16 x 16 (pixel) 65536 pixels)
Search area |Dotted line |One pixel at a time |In unit of one pixel [16 x 16 (pixel) 512 x 480 pixels
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(2) Horizontal/vertical lines

Line type | Image processing used Measurement programs
Gray scale search Positional deviation measurement (gray scale search),
o (reference image) degree of match inspection, lead inspection (criteria search).

Solid lines
Edge Qf an area Lead inspection
detection

Dotted lines Gray scale search line Positional deviation measurement (gray scale search),
detection degree of match inspection, lead inspection (criteria search).

Bl How to set horizontal lines
Shown here is an example of how to define a solid line.

1. Move

- Up key - Down key - Left key - Right key

t ' — - - —

2. Specifying the starting point 3. Specifying the ending point

- Left key - Right key - Left key - Right key

—-—— -y —_— —_——
(The up and down keys function the (The up and down keys function the
same as in the move item) same as in the move item)

B How to set vertical lines

1. Move
- Up key - Down key - Left key - Right key
<= =
t \ 4
2. Specifying the starting point 3. Specifying the ending point
- Up key - Down key - Up key - Down key
(The left and right keys function the (The left and right keys function the
same as in the move item) same as in the move item)

B To register reference images
To register reference images, the system should be in the "Freeze" mode.
5> See page 1-10.
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B Window specifications
- Horizontal lines

. Min. | Max.
Line type Move Length length|length

Reference image| Solid line [Horizontal direction: One pixel at a time | In units| 8 512
Search area Dotted line |Vertical direction: One pixel at a time  |of pixels| pixels | pixels

- Vertical lines

. Min. | Max.
Line type Move Length length| length

Reference image| Solid line |Horizontal direction: One pixel at a time | In units 8 480
Search area Dotted line|Vertical direction: One pixel at a time | of pixels| pixels | pixels

When setting the horizontal and vertical lines, specify the line length as follows:
The reference image must shorter than the search area lines.

(3) Circle window
Line type | Image processing used Measurement programs

o Window containing a Area measurement by binary conversion, object counting by
Solid lines binary image binary conversion, object identification by binary conversion,
color evaluation and color unevenness inspection.

Area measurement by binary conversion, object counting by
binary conversion, object identification by binary conversion,
color evaluation and color unevenness inspection.

Dotted lines | Binary image window
mask

Bl How to set a circle window
The following items on the settings menu can be used to define the circle window: CENTER,
RAD. Shown here is an example of how to define a solid line circle window.

1. Specifying the center
- Up key - Down key - Left key - Right key

e ©

2. Specifying the radius
- Up/right key - Down/left key

o ©

(4) Elliptical window

Line type | Image processing used Measurement programs

Area measurement by binary conversion, object counting by
binary conversion, object identification by binary conversion,
color evaluation and color unevenness inspection.

. Window containing a
Solid lines binary image

Area measurement by binary conversion, object counting by
binary conversion, object identification by binary conversion,
color evaluation and color unevenness inspection.

Dotted lines | Binary image window
mask
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Bl How to set an elliptical window
Shown here is an example of how to define a solid line elliptical window.

1. Specifying the center
- Up key - Down key - Left key - Right key

® @ @ B8

2. Specifying the radius
- Up key - Down key - Left key - Right key

e © OO

(5) Polygonal window
With the binary area measurement function, object counting after binary
conversion function, object identification after binary conversion function, or
point measurement after binary conversion function, you can create any
shape of polygonal window with up to 32 sides, in addition to the rectangles,
circles, and ovals that were available in previous versions.

Any polygonal window
(up to 32 sides)

Bl How to create a window

On the "POLYGON" setting screen, specify a coordinate @eP (305,158)
using the up, down, left, and right arrow keys, and then press %gi (332 122)
the SET key. Thereafter, specify points 02, 03 and so on, in g E272 211;
numerical order. After specifying the last coordinate, press ®10P (243,211)
i i 11P 243,236

tdrzv\?fT key again to confirm the polygonal shape you have %mp 5217239;
. ®13P (217,239)

To edit the polygonal shape, select a point to modify using
the up and down arrow keys, and press the SET key. A
popup menu will appear. Select CHANGE, INSERT or
DELETE.

N
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[5] Image settings
What follows is a description of how to use the image settings to control the measuring program.
(1) Pixel contraction and detection precision (gray scale processing)

The display will change from 1to 2to 3

B Measurement condition setting screen using the up and down arrow keys.
MEAS CND REG COND /
(DTECT PRECISION STANDARD ——{STANDARD B)CONTR. PIXL(MDLO) 1
HIGH PRECISION

Note: At the "DETAIL" item in the upper function menu,
select "CONTR.PIXEL." Then, "® or
(©CONTR.PIXL" will appear on the screen.

Menu Description

- STANDARD (standard): Detection precision of 1 pixel unit
level
- HIGH (High precision): Detection precision of 1/10 pixel

unit level
(High precision)
Search coordinates use a
|- == - sub-pixel level of precision (1/10)

| 1 0 1 2 38 4 5/6 7 8 9
| | ] el
| g | 5
Reference image .
4
DDTECT 5 ——
PRECISION (Standard) 6
(detection Search coordinates 7
ol useatpixellevel g1 | | | 1 | | | V _________
pl’eCISIOn) of precision A Degree of
Degree of . Mmatch
match | X
I I
I I
I I
I I
High precision ) Standard pixel
pixel detection ~ Camera image detection
+ < + |
i
Point of detection  Pixel Point of detection

(B (@CONTR. |- 1: Search the scanned image in groups of 2 pixels.

(Gresls)é:mh - 2: Search the scanned image in groups of 4 pixels.

scale conditions) |- 3: Search the scanned image in groups of 8 pixels.

- To increase the speed of your search, you must take into account the settings listed below.
1. When using the high precision setting, a smaller image should be used.
2. Reduce the size of the scanned image.
3. After considering what the maximum out of position dimension would be, make the
search area as small as possible.
4. If the size of the object is larger than 8 pixels then set the pixel contraction to "3."

Bl Measurement programs which are affected by these settings
Positional deviation measurement (gray scale search), degree of match inspection, lead
inspection, multiple position measurement, and multiple degree of match inspection.
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(2) Threshold value setting
The IV-C35M treats the "areas darker than the lower limit value" or "brighter than the upper limit value"
as "black." It treats that the areas between the upper limit value and lower limit value as "white."
However, if the white-black reverse function is enabled, conversion to white/black will be reversed.
Normally, if you want to use only one threshold value for binary conversion, set the upper limit value to
"255." Then you only need to adjust the lower limit value to a threshold value that works for our
application. n
(Threshold value)

255
Threshold valve B Lower White
Binary conversion limit A
(upper limit 255, lower limit A)
Threshold valve A B Black
(Captured image) Binary conversion 0-

(upper limit 255, lower limit B)

(Threshold value) (Threshold value)

Binary conversion 255 T—¢ 255 T—r
(upper limit A, lower limit B) Upper Black A
e
Lower Lower
limit B limit B
Black Black
0 0
B Setting the threshold value automatically - Binary area condition (binary image mask) menu
The binary threshold value can be set of the binary area measurement
automatically. THRESHOLD VAL AUTO-REG RESET COLOR F C1 DRK
In the binary area condition of each ) UM 131(0-255)
measurement program, execute the "AUTO @LIM 149(0~255) L LIMIT ONLY
REGIST" function (lower limit only or upper USLLIMITS

and lower limits) and the optimum threshold
values will be set in each measurement area
automatically.

Bl Measurement programs which are affected
by these settings
BGA/CSP inspection, area measurement by
binary conversion, object counting by binary
conversion, object identification by binary
conversion, point measurement (binary
images)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC
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(3) Setting window boundaries (enable/disable)
This function enables and disables the labeling (object identification) of binary images located that
cross over the window frame boundary.

Window | Jpeling
_ % enable
Binary (window
conversion boundaries)
\ \
Labeling 3 4

(disable window [ |mages 1 and 3 cross over the
boundary) window frame edges and are
measured together with the
areas outside the window frame
edges.

Condition: Labeling
(in order they are
connected)

Bl Measurement programs which are affected by these settings
BGA/CSP inspection, object counting by binary conversion, object identification by binary
conversion

B Setting method

Select "DETAIL" in the upper function menu REG COND SCREEN COND SAVE DETALL COLOR F Cf BRT
on the REG COND screen. Select
(DREGISTERNO.  0(0~3)
"BOUNDARY PROCESS" from the popup e s
menu and then press the SET key. [IBINRY NOISE FILT
[JBOUNDARY PROCESS
[JAREAFILTER

(4) Object identification and numbering function (labeling)
Obiject identification and numbering (labeling) is a process for locating separate object and assigning
serial numbers (labels) one at a time in a binary image. By this process, multiple objects in the same
binary image can be handled separately or as a group. 1 2

Object
‘ |dent|flcat|on
Binary (in order of
. conversion scannlng

I Object identification

(in order of area)
Esand

Bl Measurement programs which are affected by these settings
Object counting by binary conversion, object identification by binary conversion
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(5) Binary processing (fixed/threshold value correction)
By setting THRESHOLD-ADJ (threshold adjustment function), the IV-C35M can cope with variations

in lighting.
Note: In order to use the THRESHOLD-
ADJ(threshold adjustment
function), the monitor brightness

: functions must be selected to
Threshold correcti?M Fixed measure variations in lighting. If
you don’t select the monitor
brightness function, a LIGHT LVL
NOT SET (correcting binary value:
G monitor illumination not selected)

error will occur.

|

® Variation in
lighting

Fails to convert the image
due to a variation in lighting

Threshold correction using either VAR-DIFF (enter variations in lighting as value) and
VAR-RATE (enter variations in lighting as a rate) can be selected the THRESHOLD-ADJ
(the threshold adjustment function).

Set (selection) item Details of correction
Variation |Correct the threshold value by adding the previously specified threshold
difference value to the light level variation difference.
Tgreshold value (Measured light level — reference light level) + specified threshold value
adjustment
) Variation |Correct the threshold value by multiplying the previously threshold value
rate to the light level variation rate.
(Measured light level + reference light level) x specified threshold value

Bl Measurement programs which are affected by these settings
Area measurement by binary conversion, object counting by binary conversion, object
identification by binary conversion, point measurement (binary images)

Bl Setting method
Select "(3THRESHOLD" on the "REG COND" [Rga conD SCREEN COND SAVE DETAL COLOR F C1 BRT
screen and then change the upper and lower DMEASSHAPE _ RECTANGLE

limit values using the up, down, left, and right (QMEASAREA  SET (224,208)~(287,271)
arrow keys. (®THRESHOLD  SET [U.LM255 L.LM100(0~255)]
@INVERTBW  NO } }

Change using the up and
down arrow keys.
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(6) The expansion/contraction method of eliminating noise in binary images
When converting an image to binary values, it is often the case that dots of noise will show up in the
converted image. This noise may be eliminated during pre-processing by using the smoothing
function. However, it can also be dealt with through the expansion/contraction noise elimination
method.
(1) Expansion
A single white dot, or small groups of white dots, in the middle of a black background can be
eliminated from the image.
(2 Contraction
A single black dot, or small groups of black dots, in the middle of a white background can be
eliminated from the image.
The IV-C35M has both "contraction — expansion” and "expansion — contraction" functions for
eliminating binary noise.
(1) Expansion -> contraction
When isolated dots of noise are eliminated by expansion, the areas enlarged by the expansion
are returned to their original size by contracting them again.

c c C
S S S
~2 2 o
S_Q) p—
> Y =
© 2 o c
Eo = o
oo w (&)

(2 Contraction -> expansion
When isolated white noise is eliminated by contraction, the areas shrunk by contraction are
returned to their original size by expanding them again.

- Number of times of expansion and number of times of contraction can be set independently.
When the number of contraction cycles is set to 0, and the number of expansion cycles is one
or greater, then only the expansion function will be used.

On the other hand, if the number of expansion cycles is set to 0 and the number of contraction
cycles is one or greater, then only the contraction function will be used.

-4
|

Expansion l

Binary
conversio
Contraction

Bl Measurement programs which are affected by these settings
Area measurement by binary conversion, object counting by binary conversion, object
identification by binary conversion, color evaluation and color unevenness inspection.

B Setting method
Select "DETAIL" in the upper function menu on [regconD SCREEN COND SAVE DETALL COLOR F C1 BRT

the REG COND screen, and choose "BINRY (DREGISTER NO. 00(0~15) TVASK REGIST
287.271)

NOISE FILT" to Change the blank box to a filled %mgﬁg i:é/’:E QE'?T(/;ZS;[ES)~( JBINARY PROCESS
box. Then, "®BINRY NOISE FILT" will appear | @esHoLd  SET U255 L LM100(0-255)] IMEINARY NOISE
on the REG COND screen. Press the SET key | ®NVERTBW NO w

on this line and select "EXPD. -> CONTR." or | @BINARY NOISE FILT EXPD. ~CONTR —»=| EXPD. ~CONTR.

"CONTR -> EXPD." from the popup menu. CONTR. ~EXPD.
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(7) Edge detection
The "edge" refers to the boundaries between the brighter (white) and darker (black) parts in an image.
The "edge detection” function is used to detect this boundary by processing the image.

l An example of detecting a point using the edge detection function and user specified

criteria
* Horizontal transition point ¢ Vertical transition point H
from light to dark (moving from light to dark (moving
from left to right) from top to bottom) Edge Flat
Edge detection i widdth
point Light |
Edge detection point b ) cc
[~ .— Detectionarea—_"""_I"""7 55 Brightness Difference
\Ak@% B | 'l 5% level in level
T : R ’ g% Dark —
Detection direction — ) B ) _ A Direction B
* Horizontal transition point ¢ Vertical transition point
from light to dark (moving from light to dark (moving
from right to left) from bottom to top) Edge Flat
A Light width_ width
oo __Detectionarea_ -7 65 __ ‘ -
A: ‘B : ! T 5% Brightness Difference
- ; Ed.g(ta\ detection ANy : §% level in level
poin 5

Detection direction ~— Dark A Direction B

* Center (dark), horizontal (left and right)

Edge detection point \
' |

. 1
Detection area —
1

* Edge detection of the inside and outside edges of a two circles

. A . B: Moving right horizontally C: Moving left horizontally
A: Moving right horizontally ™ tm dark to light from dark to light

from light to dark
D: Moving left horizontally
1 from light to dark

A/mternal diameter (between B and C)

:
i External diameter (between A and D)
1
1
1

Detection area ———

- The edge detection point coordinates are used as a reference point to detect an out of position
condition.

- Edge detection in binary images is much quicker than in a gray scale search. However, the binary
image detection process is less precise at detecting position.
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H Setting the threshold value automatically
By executing an "AUTO.REG" (automatic
setting) for the edge detection condition in
each measurement program, the 1V-C35M
can automatically detect edges in the
measurement areas, and set the optimum
threshold values automatically (density
difference and edge width).

Bl Measurement programs which are affected
by these settings
Positional deviation measurement (edge
detection), lead inspection, multiple position
measurement (edge detection).

(8) Artifact processing

- Edge detection menu of the lead inspection

THRESHOLD VAL AUTO-REG RESET COLOR F Ct BRT

(DGRYS  050(0~255)
(DEDGEW  2(1~8)
(QFLATW  04(1~16)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

Artifact processing is a method of processing that eliminates the false detection of the edge of the
target object when an artifact is in the line being scanned. This process can be used during edge
detection. The real edge of the target object is detected by computing the average duration of the dark
area in the scan line, which is much longer for a target object than for an artifact.

Hl Example of detection

An example of light to dark averaging (DTCT MODE:BRT DRK) while scanning horizontally
(SEARCH DIR:HORIZ ), with artifact processing (enabled) (ARTIF).

| N e
N R : A/ \ Duration of dark area
DA : /~\ in the line scan

l

/ — Average light (vertical)

Edge detection point
(with artifact processing: enabled)

When artifact processing is disabled (NO ARTIF) in the above example, the edge detection

point changes.

/Edge detection point (with artifact processing off)

B Measurement programs which are affected by these settings
Positional deviation measurement (edge detection), lead inspection, and multiple position

measurement (edge detection).
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(9) Contrast search in the reference image

Using the reference image area setting in the gray scale search mode, the area of maximum contrast

can be identified automatically in the captured image.

- While moving the selected reference image area within the specified search area on the captured
image one pixel at a time, the 1V-C35M determines the density in each area in the reference
image, and automatically picks the area with the largest difference.

- This function may be used for sorting printed objects.

r ,

Search in the specified search
area on the captured image

A

\

Find the area having the maximum
features in the reference image
area.

Bl Measurement programs available that use this setting
Positional deviation measurement (gray scale search), degree of match inspection, multiple
position measurements (gray scale search), and multiple degree of match inspection.

B Setting method

Move the cursor to the "@REFERENCE IMG"
with up and down arrow keys on the reference
image area setting screen. Next, select

"CONTRAST SRCH." Finally, press the SET

key.
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RECTANGLE RESET  RETURN RED F Ct BRT
MDL 0
@®UpPL (224,208)
@LOR (287,271)
(@MOVE
@REFERENCE MG ——————— | CONTRAST SRCH
REG
c---------- |DISP
X:224 Y:208

SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC
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[6] Evaluation conditions
The setting details and procedures for setting the evaluation conditions are the same for all measurement
programs.

Evaluation conditions [EVALUATION COND] menu for measuring degree of match

EVALUAT COND SCREEN COND SAVE /[7The "degree of match + 09000"
. refers to a degree of match (match
_DREGISTER __ 00(0°15) ________[TEST RESULT] between individual pixels) between
- @CONDITION SET RESET. AUTO(£10%); . = _— the registered image and the

(@MATCH LVL (MDL0) -10000~+10000 {M0=+09000
@X COORD. (MDLO) 000.0~511.0  :X0= 000.0
®Y COORD. (MDL0) 000.0~479.0  1Y0= 000.0
®GLAY LVL (MDL0) 000.0~255.0  :GO= 116.0
(@MATCH LVL (MDL1) -10000~+10000 M1=+09000
®X COORD. (MDL1) 000.0~511.0  iX1= 000.0
(©@Y COORD. (MDL1) 000.0~479.0  iY1= 000.0 these secondary relays), in the out-
@GLAY LVL (MDL1) 000.0~255.0  !G1= 1160 __ _ OK put area of the menu.
@TEST EXEC(WITH-POSI. ADJ WITHOUT-POSI.ADJ) (If the test result returns OK, then
the output is turned ON. If it is NG,
then it is turned OFF).

When carrying out a test using item
@)TEST, on the menu, the result-
ing measurement values and the
evaluation (OK or NG) will be dis-
played.

measured image that is equal to
90.00% or more of the total.

Using the up and down keys, you
can set the output to NO (no out-
put), YO to 7 (output on these re-
lays), or C000 to C127 (output on

~
ESC=BACK SEL=CHNG MG TRG=FUNC

If you select "WITH-POSI.ADJ," the system will conduct test
while adjusting for positional deviation. 5> pages 3-42 to 3-44

— @ Condition setting

Upper and lower limit values of the all evaluation condition items can be set automatically
with the following processes.

After testing more than one good workpieces, the IV-C35M automatically set the limits
based on the test results.

Condition

. Details
settings

- Multiple the specified rate (£=%) on the newly tested good workpieces,
and compared this value with the range between the current upper and
lower limits. If it is outside the upper and lower limits, the IV-C35M
renews the maximum or minimum value with this value.

At the first setting, the first test result will be the upper and lower limit
without any condition.,

[**%)]

The value from £00% to =299% can be entered to the "X**%" in units

of 1%. (Default value =110%)

To enter this position, move the cursor to the "AUTO" position and press

the up and down keys to change the value. After determining the value,

press the SET key, upper and lower limits of each item will be
automatically set with this % range.

AUTO
(%)

M Setting method
There are two ways to get to the evaluation condi- | MEASCND SCREEN COND SAVE RED F C1 BRT

tion setting screen. (DDTECT PRECISION STANDARD IMG PRE-PROC
(@REGISTERNO.  0(0~7) REG-COND(S)
1) Select "CND" in the upper function menu on (®MODE 1P-SCH REG-COND(E)
the MEAS CND (or REG COND) screen and @DTECTANGL 15 ES;'LTU'%SHHECT'ON
press the SET key. Select "EVALUATION" on (&ANGLE UNIT 10 DSTRANGL
the pop up menu to go to the "EVALUAT NUM-CALC
COND" screen. %E)GNETLEOR NO- fodo1lozbab4osodo 7t | oyt
S I I I A |
o x HNEREEN
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2) Move the cursor to the "EVALUATION COND" | SELECT OBJECT TYPE COND COLOR F Ci BRT
item on the Menu tree screen and press the OBJECT TYPE COND DREGISTERNO
SET key. EF TYPEQO ()CONDITION SET

— TYPE RUN COND (@X COORD.  (BDLO)
[~ MAGE-ADJ @Y COORD. ~ (MDLO)
[} MEA-CND(CAMERAT) ®xDEVIATE  (MDLO)
= MEASO(POSI-DEVIATION F) ®)y DEVIATE  (MDLO)
IMG PRE-PROC @MATCHLVL (MDLO)
MEAS CND (®ANGULAR DEVIATE
REG-COND(S) (@XCOORD.  (MDL1)
REG-COND(E) @Y COORD.  (MDLY)
EVALUATION COND @)xDEVIATE ~ (MDL1)
DISTANCESANGLE COND @y DEVIATE  (MDL1)
NUM-CALC {3MATCHLVL (MDL1)
OUT-COND @TesT
— POSI-CORRECT
L MEAS(NEW)
[}~ MEA-CND(CAMERA2)
| FINAL NUM.CALC
|— FINAL OUTPUT COND
| OBJ-TYPE IO
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

[7] Image pre-processing
A comparative calculation between images, gray level changes, and space filter are available for image
pre-processing.

calc?:?:mg?\rztelrv?leen Subtracting,absolute value of difference (between camera 1 and reference
images image,between camera 2 and reference image, between camera 1 and camera 2)

Magnification by "n" processing, y (+/-) correction, histogram widening, midrange
emphasis

Smoothing (center/average),edge emphasis,edge extraction, horizontal
edge,vertical edge

Gray level changes

Space filter
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M How to get to the "IMG PRE-PROC" screen MEASUREMENT 1 SCREEN COND SAVE RED F C1 BRT
Select "OBJECT TYPE COND" and then (DCOLOR MODE COLORFILTER
"TYPEOOH or "TYPE(NEW)" on the "MAIN COND" @SET COLOR FILTER (TO NEXTAMENU) NO
screen. Then select "MEA-CND(CAMERA1)" and | @MEASSELECTION ~ POSI-DEVEATION ——» |POSI-DEVIATION
"MEAS" to open a measurement screen. At the e or
"@MEAS SELECTION" item, press the SET key INSPECT-BGA/CSP
and choose a measurement program from the MEAS-BIN-OBJ
CNT-BIN-0BJ
popup menu. . o~ LABEL-BIN-OBJ
Note: If the @MEAS SELECTION" is set to "NO, POINT-MEAS
the image pre-processing cannot be speci- MALTI-POSI
fied MULTI MATCHES
. . INSPECT NG
: means that measurement program numbers for
which measurement conditions are not yet specified.
Press the ESC key to return to the OBJECT TYPE [ seLecT OBJECT TYPE COND COLOR F C1 BRT
COND screen. Then select "IMG PRE-PROC. OBJECT TYPE COND (D COMPARE MG
E3-TYPEQD (@)COMP IMGS COND
Note: If the NG image registration function is — TYPE RUN COND (3)CHNG GRAY LEVEL
specified, "MEA-CND(CAMERA2)" will [ IMAGE-ADJ ()CONTRAST MAGNI
h to "MEA-CND(NG-IMGS)" d [+ MEA-CND(CAMERAT) (5)SPACE FILTER
change to - (NG- )" an MEASO(POSI-DEVIATIONF)  (§)NUM.OF FILTER
Camera 2 cannot be selected. IMG PRE-PROC
v MEAS CND
IMG PRE-PROC EVALUATION COND
MEAS CND 1 DISTANCE&ANGLE COND
EVALUATION COND NUM-CALC
DISTANCE&ANGLE COND OUT-COND
gﬂ%éh% POSI-CORRECT
- . MEAS(NEW)
POSI-CORRECT [} MEA-CND(CAMERA?)
MEAS(NEW) |— FINAL NUM.CALC
b} MEA-CND(NG-IMGS) |—FINAL OUTPUT COND
— FINAL NUM.CALC | —OBJ-TYPE 10
—FINAL OUTPUT COND L OBJTYPE SYS.
— OBJ-TYPE I/0 L TYPE(NEW)
L OBJ-TYPE SYS.
L TYPE(NEW) SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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The "IMG PRE-PROC" screen will appear. IMG PRE-PROC  SCREEN COND SAVE RED F Ci BRT

> For details about "COMPARE IMGS" (compare | POOWPAREMGS KO

images), see page 3-30. (@)CHNG GRAY LEVEL  NO
> For details about "CHNG GRAY LEVEL"
(change gray level), see page 3-33. (®)SPACE FILTER NO
n > For details about "SPACE FILTER," see page
3-34.

Note: If the NG image registration function is specified, only "CAM1" can be selected for the
"(1)COMPARE IMGS" function.

@COMPARE IMGS NO ——> | NO

CAM1

(1) Comparative calculations between images
It is possible to run calculations on the differences between the images taken by camera 1 and camera
2, as well as on the differences between the current image and the already stored reference image.

There are two types of calculation: "subtraction" and the "absolute value of the differences."

Light level in image 1 (0 to 255) 2 COMPARE IMGS SCREEN SAVE RED F C1 BRT
nght |eVe| in image 2 (0 tO 255) @CALC.TYPE NO »| NO

Subtraction | 5> Light level after calculation (@CALCAREA SET (232,216)-(279,263) | SUBI1-T1
However, a result less than 0 will DIFF.ABS | 11-T1 |

give a result of 0.

The absolute | | Light level in image 1 (0 to 255) 5>
o | Light level in image 2 (0 to 255) |

value of the ; :
differences Z{>55L)|ght level after calculation (0 to

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNK
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B Example of comparative calculations between images

Image A

Light Image B

level O

Light
level 180 H

- Subtraction
(Image A - Image B)

- Subtraction
(Image B - Image A)

- The absolute value
of the differences
(| Image A -Image B |)
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H Setting details

1. Select the camera to be used for IMG PRE-PROC  SCREEN COND SAVE RED F C1 BRT
"1COMPARE IMGS" from the popup menu. @COMPARE MGS  CAM1 NO
" [ T .
Then select the @COMP IMGS COND" item (2)COMP IMGS COND  (TO NEXT SUB-MENU) gﬁm&z
to get to the setting screen. (3)CHNG GRAY LEVEL CONTRAST MAGNI

(@CONTRAST MAGNI 00.0TIMES
(®SPACE FILTER SMOOTH(AVE)
®NUMOFFILTER  1(0~5)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2. Select ")CALC.TYPE" and then set COMPARE IMGS SCREEN SAVE RED F Ci BRT
"(@ CALC.AREA."

@CALCTYPE  NO
(CALCAREA  SET  (232,216)-(279,263)

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

The list of settings which may be selected at item "(1)COMPARE IMGS" is as follows.

SELECT | @cALc.TYpE Contents

NO (none) E— Comparative calculations of differences between images will not be carried out.
CAM 1 None Comparative calculations of differences between images will not be carried out.
(camera 1) Subtraction 11-T1 The reference image T1 (* 1) is subtracted from the image taken by camera 1.

The absolute value of the | The absolute value of the difference is calculated between the reference image
difference between |I1-T1||T1 (* 1) and the image taken by camera 1.

CAM 2 None Comparative calculations of differences between images will not be carried out.
(camera 2) Subtraction 12-T2 The reference image T2 (* 1) is subtracted from the image taken by camera 2.

The absolute value of the | The absolute value of the difference is calculated between the reference image
difference between |12-T2|| T2 (* 1) and the image taken by camera 2.

CAM 182 |Subtraction I1-12 The image taken by camera 1 is subtracted from the image taken by camera 2.
(cam?ras Subtraction 12-11 The image taken by camera 2 is subtracted from the image taken by camera 1.
1&2

The absolute value of the | The absolute value of the difference is calculated between the image taken by

2) difference between |I1-12| |camera 1 and the image taken by camera 2.

The reference images T1 and T2 (*1) and the size of the areas covered by I1 and 12 (the images taken
by cameras 1 and 2) (*2) may be set in item "(2)CALC. AREA."
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(2) Gray level change
To change the gray level, you can change the
"* *TIMES" (magnification by N processing), the
"Y+," "v-" (v (positive/negative) correction), the
"CHNG-L" (widening histogram), and the "INCRS-
M" (mid emphasis) functions.

IMG PRE-PROC  SCREEN COND SAVE RED F C1 BRT

(1 COMPARE IMGS NO

(@)CHNG GRAY LEVEL—| NO

CONTRAST MAGNI
(SPACE FILTER V*

"

CHNG-L

INCRS-M

Gray level change Details
Maanification by N To improve the contrast (the ratio of high value gray levels to low value gray
agnification by N | 6\615), specify a magnification rate (00.0 to 99.9) for multiplying the image
processing data.
(. TIMES) - If the magnified gray level exceeds 255, the system will correct the value
to 255.
Use to correct mid gray level.
- v positive correction: used when the mid gray level is too low.
255
3
£
T : 2
(positive/negative) E
correction Input image gray level 255
- v negative correction: used when the mid gray level is too high.
285
£ :
S , 255
Input image gray level
This is a method to widen the histogram of an image in which the histogram
is at part of it, thus improve its contrast.
Histogram
widening
CI) aGray level b zm 6 Gray level zm
(@ Bad contrast image (@ Good contrast image
Emphasize the mid gray level.
- This improves contrast while remaining the background image.
- The input image density (G) can be converted to the output image density
with the following formulas:
Mid emphasis - ;
Input image gray level(G) | Output image gray level
0to 127 (G+127)2Xx127
128 t0 255 J( (G—128) +127X127)+127
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(3) Space filter
Space filter includes various image manipulation
processes that create more readable images by
removing noise and distortion in the image data.
And, by extracting or emphasizing certain image
features, it is easier to evaluate or identify target
objects by converting the images into standard

patterns.

In the IV-C35M, you can select from "smoothing
(average, center)," "edge emphasis," "edge
extraction," "horizontal edge," and "vertical edge."

IMG PRE-PROC  SCREEN COND SAVE RED F C1 BRT

(1) COMPARE IMGS NO

(CHNG GRAY LEVEL  NO
NO

(3)SPACE FILTER SMOOTH(AVE) —— SMOOTH(AVE)
SMOOTH(CENT)

@NUM.OF FILTER 7(0+5) ENHANCE EDGE
EXTRACT EDGE
HORIZ-EDGE
VERT-EDGE

ltem Contents
- Specify the median pixel gray level from |- Display smooth images with
Smoothing | the surrounding 3 x 3 area. decreased noise.
(center) |- Since noise elements are difficult to - Used to eliminated surface
select, they will not affect the output. flaws and unevenness in the
. . reflected light caused by
|- Specify the average pixel gray protrusions or dents.
Smoothing | level from the surrounding 3 x 3 area. - This type of smoothing
(average) |- Since noise elements are included in the | (averaging) is faster than the
average, the noise will affect the output. median smoothing.
Edge - Display images with sharp boundaries between brighter and darker areas.
emphasis |- Used to stabilize and create a binary outline around unclear objects.
Edae - Display images after extracting and
extragtion clarifying the boundaries between the
brighter and darker areas. _ _
Horizontal |- Horizontal edge extraction: Display only | llésvegc;[gtggtasure objects with
edge the horizontal boundaries of an object. :
Vertical |- Vertical edge extraction: Display only the
edge vertical boundaries of an object.

B Example of an image
- No

- Smoothing

SHARP
SHARP
SHARP

SHARP
SHARP
SHARP

- Edge emphasis

Edge extraction (All)

SHARP
SHARP
SHARP

- Edge extraction (horizontal)
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[8] Color image correction

When the IV-C30C5 color camera is used, color saturation and brightness can be corrected.

B How to set image correction
On the "SELECT OBJECT TYPE COND" screen,
select "IMAGE-ADJ" and press the SET key.

@ Correction of color saturation
Adjust the color saturation level.

® Correction of brightness
Adjust the color brightness level.
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SELECT OBJECT TYPE COND COLOR F C1BRT
OBJECT TYPE COND
—F-TYPEQO (DADJ.IMG GRAY(CAM!)
— TYPE RUN COND (2)ADJ.COND(CAM!)
— IMAGE-ADJ (3)ADJIMG GRAY(CAM?)
%: MEA-CND(CAMERA1) @ADJ.COND(CAM?)
1 MEA-CND(CAMERA?)
— FINAL NUM.CALC
— FINAL OUTPUT COND
— OBJTYPE 0
— OBJTYPESYS.
—TYPE(NEW)
IMAGE-ADJ SCREEN  SAVE COLOR F C1BRT

(DCHROMA CORRECT (CAMT) NO ————————>NO

(@)LUMI CORRECT (CAMI) NO
(3CHROMA CORRECT (CAM2)  NO
@ LUMI CORRECT (CAM?) NO

CHROMA+
CHROMA-

IMAGE-ADJ SCREEN ~ SAVE

COLOR F C1BRT

(1D CHROMA CORRECT (CAM1)  NO

(2)LUMI CORRECT (CAM1) NO ——— N0

(3 CHROMA CORRECT (CAM2)  NO
@_LUMI CORRECT (CAM2) NO

BRIGHTNESS+
BRIGHTNESS-
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[9] Image adjustment

When the 1V-S30C3/S30C4 monochrome camera is used, unevenness of gray level can be corrected.

B How to set the image adjustment function

TYPE COND" screen and press the SET key.

Select "IMAGE-ADJ" on the "SELECT OBJECT  [SELECT 0BJECT TYPE GOND COLOR F CTBAT
OBJECT TYPE COND
- TYPEQO (DADJIMG GRAY(CAM1)

— TYPE RUN COND (2)ADJ.COND(CAM1)
- IMAGE-ADJ (@®ADJIMG GRAY(CAMR)

%: MEA-CND(CAMERA1) (@ ADJ.COND(CAM2)

1 MEA-CND(CAMERA2)
- FINAL NUM.CALC
L FINAL OUTPUT COND
L OBJTYPEIIO
L OBUTYPESYS.

L TYPE(NEW)

e Shading correction

This process removes unevenness from
images that have gray level unevenness

caused by an illumination.

e Adjustment condition

IMAGE-ADJ  SCREEN SAVE

COLOR F C1 BRT

NO

(DADJIMG GRAY(CAM1) YES ————
(DADJ-COND(CAM1)  (TO NEXT SUB-MENU)
(®ADJIMG GRAY(CAM2)  NO

YES

To set the adjustment conditions for gray level  57iaGrRar screen sae COLOR F 1 BAT
corrections, select "(2) ADJ-COND" and then ©
ADJ.MODE SUBTRACTING
press the SET key to show the sub menu. D ADLAREA SET (224 208887.271)
(3)SETSTD.GRAY LV SET (224,208)-(287,2%)_ GRAY(000)
SUBTRACTING
DECREASING
FILTERING
1
Correction mode Details

SUBTRACTING

Divide a scanned image with the reference image that expresses changes of dark and
bright as a whole, and correct the brightness throughout the image.
{(Each gray level of scanned image) X reference gray level} / (Each gray level of
reference image)
- Divide a scanned image that is shot under the uneven light by a blank image that is
shot under the same light condition, you can change the image to the one that is sho
under the even light.

Subtract a scanned image with the reference image that expresses changes of dark
and bright as a whole, and correct the brightness throughout the image.
{(Each gray level of scanned image) + reference gray level} - (Each gray level of

DECREASING reference image)

- Subtract a scanned image that is shot under the uneven light by a blank image that
is shot under the same light condition, you can change the image to the one that is
shot under the even light.

Filter a scanned image with the maximum value, and then with an average value, to
make a brightness image.
FILTERING [Max. value filter: Max. gray level of 3 x 3]

5> [Average value filter: Average gray level of 3 x 3]
- Use this filter when a brightness distribution image (reference image) for the
scanned image cannot be obtained.
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[10] Binary image mask
Use the binary image mask when an object to measure by binary conversion cannot be measured using
rectangle, circle, or ellipse window.
Mask a scanned image (AND) with the registered binary image.

Binary image mask | Gray level in the scanned image Gray level output after masking
: 0 to 255 H
1 (white) 010255 (gray level in the scanned image)
0 (black) 0 to 255 0 (black fixed)

Hl Measurement programs which are affected by this setting
Color evaluation, area measurement by binary conversion, object counting by binary conversion, ob-
ject identification by binary conversion, BGA/CSP inspection

B Setting method

1. On the SELECT OBJECT TYPE COND SCreen, |\eaCND SCREEN COND SAVE *NUM-OF-MASK1 RED F C1 BRT
select "MEAS CND" (measurement conditions) NUMOFMASK 2
and press the SET key. The MEA-CND screen %‘Q’é“é?;"é N Ty
will appear. Select "@WlNDOW" and press the (®REGISTER EXIlST NO BINARY-IMG-MASK
SET key Select "BINARY-IMG-MASK" from the @MASK BINARY IMG NO POLYGON
popup menu. *Display changes according to
measurement program selected.
REGISTERNO.  10001020304D50607D8091 01 1112[13/14115
(BBINARY AREA
2. Highlight the "@MASK BINARY IMG" item MEA-CND SCREEN COND SAVE RED F C1 BRT
and press the SET key. A popup menu will
appear. Select "REF-IMG" or "MANUAL" and %;VE'Z?;V;R " g'NARY"MG-MASK
the "BBIN IMG MASK" line will appear. REGISTEREXIST NO o
Selecting "REF-IMG" > See page 3-38 to 39. @WASK BINARY IMG REF-IMG FEEE
Selecting "MANUAL" > See page 3-40 to 41. ®BINIMGMASK  (TONEXT SUB-MENU) | MANUAL
REGISTERNO. - [hd1jo2bap4oslobzpsiostioft 1|12}t afi 45
©BINARY AREA  [5¢

3. Select "(B)BIN IMG MASK" (binary image
masking condition) and press the SET key.
The, MASK BINARY IMG screen will appear. OwiNDow BINARY-IMG-MASK

@REGISTERNO. 0

(3REGISTEREXIST NO

(@MASK BINARY IMG REF-IMG

®BINIMGMASK  (TONEXT SUB-MENU)

MEA-CND SCREEN COND SAVE RED F C1 BRT

REGISTR NO. 00,01/0203004/05(06/07)08/09/1 01 1[12[13[14{1 5|
(®BINAREACOND |X

4. Here you can set the masking conditions. First [ MASKBINARY IMGCREEN SAVE RED F Cf BRT
move the cursor to."@MASK AREA" and.press DMASK AREA SET (232216) ~ (279260)
the SET key. Specify and confirm the position (THRESHOLD  SET [U.LM255 LLM100 (0-255)]
and size of a masking area. On the (3MASK INVERT BW NO NO
"(@THRESHOLD" line, adjust the threshold @MASK NOISE FILTR EXPD. — CONTR. ——————|EXPD, — CONTR.
value between 0 and 255. At "@MASK (GNUM.OF MASK FILTEXPD.0. CONTR.0 (0~5) CONTR. — EXPD

INVERT B/W," select whether or not to invert
the masking area. When a mask noise
removing method is specified in "@MASK
NOISE FILTR," the "G)NUM.OF MASK FILT” ~——MASKAREA
(number of times to filter) line will appear. Set
the number of times from 0O to 5.
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H Setting example

e When "(@MASK BINARY IMG" is set to "REF-IMG."
Shown below is an example of how to specify a binary image mask for a star shape.

1) Store a binary image mask on the "BINARY IMG MASK" menu (mask setting =

standard) shown above.
1. Specify the mask outline for the object to be measured.

I Mask outline

2. For correcting minor positional deviations, store an enlarged image as the binary image mask.

- Positional relation between the stored binary image
mask and the object to be measured.

Binary image mask
Star-shaped binary image
mask (outside boundary)

Star-shaped object to be
measured (inside boundary)

3. Return to the "TYPE MEAS COND" menu. Select "MEA-CND" in the area measurement
by binary conversion.

2) Settings on the "MEA-CND" screen

1. Select "YES" from the popup menu at "(3 MEA-CND SCREEN COND SAVE RED F Cf BRT

REGISTER EXIST."

2. Select "O" (00) at the "(6)BINARY AREA" item %g&gﬁ’;ﬁm ;"NARY"MG'MASK
and press the SET key to bring up the "REG (GREGISTEREXIST  VES ~[VES

COND" screen. @MASK BINARY MG REF-IMG NO
BBINIMGMASK  (TO NEXT SUB-MENU)

REGISTRNO. oo 1jo2ba4boslosbzbslog)i dli 1]t 213f14] 5
®BINARY AREA  [O

SET=SELECT(YES/NO) ESC=BACK SEL=CHNG IMG TRG=FUNC
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3) Setting the binary area conditions

MVASK REGIST.
IBINARY PROCESS
MBINRY NOISE FILT

REG COND SCREEN COND SAVE ( DETAIL ) RED F C1 BRT

FIXED
THRES-ADJ(VAR-DEFF)

THRES-ADJ(VAR-RATE) i i ‘
—» NO H H

EXPD.—CONTR.
CONTR.—EXPD

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

RECTANGLE RESET  RETURN RED F Cf BRT 1

_ ~|RECTANGLE
(DMEAS SHAPE RECTANGLE CIRGLE
(OMEASAREA  —SET (224,208)~(267,271) ELLIPSE
(STHRESHOLD SET  [U.LM255 LLM100(0~255)] THRESHOLD VAL AUTO-REG ~ RESET RED F Cf BRT
(@INVERT BW NO NO
(5)BINARY PROCESS | FIXED YES @uLm 255(0~255)
(©)BINARY NOISE FILT| NO — @LLM 100(0-255)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

@UupPL (224,208)
(@LO0R (287,271)
(@MOVE

1. Specify a measurement area smaller than the mask area and specify the binary conditions.

| i/ Measuring area

2. Return to the MAIN OPS MENU.

4) Measure the binary area
Captured image Binary mask image (registered in step (1)-2)

[+ N

Image after executing
White dots (six) a measurement

- The white dots will be converted to
black dots by applying the binary
image mask.
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e When "@MASK BINARY IMG" is set to "MANUAL."

Shown below is an example of a binary image  [eaono ScREEN coND SAVE RED F 1 BRT
mask that matches the following shape (an 8

pointed star). D WINDOW BINARY-IMG-MASK
@REGISTERNO. 0 NO
(DREGISTEREXIST NO REF-IVG

@MASK BINARY IMG MANUAL—»-MANUAL

REGISTER NO.
(5)BIN AREA COND

000110203[04/05(0600708/09[1 01 1[12/13[14{15]
X

1. Select "@MASK BINARY IMG" and press the SET key. Select "MANUAL" from the popup
menu.

2. Select "®BIN IMG MASK" (binary mask MEACND SCREEN COND SAVE RED F C1 BRT
conditions) and press the SET key twice.

D WINDOW BINARY-IMG-MASK
(REGISTERNO. 0
(®REGISTEREXIST NO

@MASK BINARY IMG REF-IMG
®BINIMGMASK  (TO NEXT SUB-MENU)

REGISTRNO.  odo1jo2odo4bsloso7pslosfidi1f12i3fi4lis
(®)BIN AREA COND [X

3. The "MASK BINARY IMG" screen will MASK BINARY IMG SCREEN SAVE RED F Cf BRT

appear.
PP (DMASK AREA SET

(2MASK IMVERT BW NO
(@MASKREGIST.  REG DISP

4. Select "1)MASK AREA" and press the POLYGON  RESET MOVE REJURN RED F C1 BRT
SET key twice. The "POLYGON" setting

screen will appear. DPONTOT (255,256)

X:224 Y:208
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5. Select "0" using the up and down keys and
then select "MOVE" using the left and right
keys. Finally, press the SET key.

6. Move vertex 02 to 08 a little outside of the
first point on the star using the up, down,
left, and right keys, and then press the SET
key.

7. After creating a mask area, press the ESC
key to return to the "MASK BINARY IMG"
screen. Select "(3QMASK REGIST" and
press the SET key. The cursor will move to
the "REG" position. Press the SET key to
register the mask.

- The area inside the mask will change to
white. To invert the inside and outside
shades (change white to black and black
to white), select "YES" on the "2 MASK
INVERT B/W" line.

3-41

POLYGON RESET MOVE RETURN RED F C1 BRT
@POINTO (255,255)
(2POINT02 (254,226)
(@POINT03 (221,226)
@POINTO4 (221,251)
(BPOINT05 (274,276)
®POINTO06 (274,247)
(DPOINTO7 (257,247) 4
(®POINTO08 (309.204)
i X:256 Y:240
POLYGON RESET MOVE RETURN RED F Ct BRT
@DPOINTO1 (255,255)
(2POINT02 (254,226)
(3POINTO3 (221,226)
@POINTO4 (221,251)
(B)POINT05 (274,276) ,
®POINTO06 @74,247) [,
(DPOINTO7 (257,247)
(®POINT08 (124276)
\"
X:124 Y:276
MASK BINARY IMG SCREEN SAVE RED F C1 BRT

(DMASK AREA SET
(@MASK IMVERT BW NO
(®MASKREGIST ~ REG DISP
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[11] Positional correction
Based on the positional deviation data measurement 0 (positional deviation measurement), the correction
of the image coordinates is dealt with using measurements 1 to 4.
(1) Correction details
The types of position correction available are: XY correction, angular correction (standard) and

n angular correction (high precision)
Type Details

The position is adjusted according to the amount of deviation in X and
Y at the first point (model 0) detected in measurement 0.

, There are three correction directions: X axis correction, Y axis

XY correction correction and X and Y axis correction.

- X axis correction-- Adjusted misalignment in the X axis

- 'Y axis correction-- Adjusted misalignment in the Y axis

The position is adjusted because of a detected angular deviation 6 in
rotation [2-point search/2-point edge/1-point search + 1-point edge]
Angular correction | from measurement 0. . .

(standard) - When "YES" is selected in the DTECT ANGL item specifying a "1P-
SCH" or a "1P-SCH+1P-EDGE" in measurement 0, the position will be
corrected according to the angle detected.

The position is adjusted because of a detected angular deviation 6in

rotation [2-point search/2-point edge/1-point search + 1-point edge]

from measurement 0. The high precision angular correction settings

Angular correction allows the IV-C35M to display a very precisely corrected image. But,

(high precision) this selection lowers rotation processing speed.

- When "YES" is selected in the DTECT ANGL item specifying a "1P-
SCH" or a "1P-SCH+1P-EDGE" in measurement 0, the position will be
corrected according to the angle detected.

[Example of a comparison between standard and high precision angular correction]

s / Scanned image
J:L ~«—— Image after correction
VI .
/ ! \
V2 R ]
/ \ e
S 3
0 m S =
i o
f S
0O . H s I
23
O M m:E m 3
; o 9 =
0 . - % o O 8
i (o))
-, Ez ® 5
H cC = £ O
d < = =9
R [ | <J B = ©
25
05 m O O ES
<
G | ] O] v
0 m O O
JHE | L] L]
Scanned image (Standard) (High precision)

0image after angular correction
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(2) Operation setting details

Select the "POSI-CORRECT" condition item on the
"SELECT OBJECT TYPE COND" screen and

press the SET key to enter the correction.

B Setting procedure

POSI-CORRECT SCREEN COND SAVE

RED F C1 BRT

(@ CORRECTION REG.
(2MODE(1ST)

(@)X CORRECT ADJ.(1ST)
@)X CORRECTION

(B)Y CORRECT ADJ.(1ST)
®Y CORRECTION

(@ ADJUST ANGL.(1ST)
(8 ADJUST ANGL

(9MODE(2ND)

(X CORRECT ADJ.(2ND)
(DX CORRECTION

@Y CORRECT ADJ.(2ND)
@)Y CORRECTION

2ND STAGE CORRECTION —

ANGLE-ADJ.(STANDARD)
YES NO
REG0(0~7) MDLO 1ST STAGE CORRECTION
VES 2ND STAGE CORRECTION
REGO(0~7) MDLO
YES NO
REGO(0~7) MDLO XY-ADJ.
ANGLE-ADJ.(STANDARD)
XY-ADJ. ANGLE-ADJ.(HIGH)
YES
REG0(0~7) MDLO
YES NO
XY-ADJ.

REGO(0~7) MDLO

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

- X CORRECTION (no/yes)
-Y CORRECTION (no/yes)

No XY ADJ. ANGLE ADJ. (STANDARD HIGH)
......... - X CORRECTION (no/yes) - X CORRECTION (no/yes)
-Y CORRECTION (no/yes) -Y CORRECTION (no/yes)
No XY ADJ.

ANGLE ADJ. (STANDARD HIGH)
- X CORRECTION (no/yes)
- Y CORRECTION (no/yes)

(3) Correction example

Bl Example of correcting the first X and Y point

1. Amount of correction (X2-X1, Y2-Y1) specified by measurement 0 (positional deviation
measurement)

Coordinates (X1, Y1) of object in the reference image (model 0)

Target object coordinates (X2, Y2)

RZA%
LY

\Search area

2. Measuring a point using measurement 1

[T

A
Y2-Y1

Y

A

Y

A
A

X2-X1

Point
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[Measurement results]
- Detected coordinates: (X2, Y2)
- Deviation amount: X2-X1, Y2-Y1
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Bl Example of angular correction
1. Detection of the amount of angular deviation (using measurement 0, 2 point search
(positional deviation measurement).

- Registration image

Reference image

(model 0)

Detected coordinates\i\A 5

(model 0) : 5

Searcharea o

(model 0) /

Reference image
~=--f------  (model 1)
; . Detected coordinates
' ~_ (model 1)
""""" . Search area
N\ (model 1)
- Measurement image Detecting the amount of angular deviation

Detected coordinates
(model 0)

°C
N Position of registration image

Detected coordinates
(model 1)

2. Performing measurement 1 to 4 (of distance and angle measurement) on an image that has
been rotated around its center by the amount of angular deviation detected in step 1.

- Image that has been rotated around its center in step 1
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[12] Title registration
A title for a object type number can be entered and saved when the object type number is displayed on the
screen.

B Purpose
The title is used to make it easier to control the details of the settings for the object type. H

M Title characters
A maximum of 16 letters and symbols may be entered.

B Operation method

Select "OBJECT TYPE COND" on the "MAIN | seLecT 08FECT TYPE COND RED F C1 DRK
MENU" screen and then select "TYPEQQ" (the cur- | ogject TvPE cOND
rent type). Then press the "TRG/BRT" key. Select | E-Tvpe
"TITLE" from the popup menu and press the SET OPSMENU
key. SAVE
COPY
PASTE
DEL
SPECIFY NUMBER
TITLE
STORE OBJECT Setting details STR OBJ TITLE SCREEN SAVE RED F C1 DRK
TITLE
AtoZ
0109 These characters and symbols are ABCDEFGHIJKLM
e used to enter the title name. NOPQRSTUVWXYZ
=== — 0123456789
SP (space bar) |This is used to make spaces. --()<>8P
—— These are used to move the cursor. < — DEL END
This is used to delete the character
DEL. (delete) |to the right of the cursor.
END Exit the title registration screen.

The title that has been entered will be displayed
in the top left corner of the operation screen and
"SELECT OBJECT TYPE COND" screen.

Operation screen SELECT OBJECT TYPE COND screen
(TYPEQD) AREA COLOR F C1 DRK SELECT OBJECT TYPE COND COLOR F C1 BRT
O K v OBJECT TYPE COND

E- TYPEQO(AREA)
MEAS XXXXms 2001-10-14-10:38 | TYPE RUN COND
MEASURE 0 CAM1 POSI-DEVIATION | IMAGE-ADJ
- MEA-CND(CAMERAT)
MEASO(POSI-DEVIATION)
IMG PRE-PROC
MEAS CND
EVALUATION COND
DISTANCE&ANGLE COND
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[13] Setting shortcut function
By registering a sub-menu that appears on the menu
tree and has a setting screen on the menu tree, you
can simply jump to this menu.

(1) How to register a shortcut
1.0n the "OBJECT TYPE COND" screen, move
the cursor to the menu that you want to
register.
* In this example, select the "TYPE RUN
COND" item.

2. Press the TRG/BRT key and a popup menu
appears. On the popup menu, select
"SHORTCUT" and press the SET key. The
selected menu is now registered as the lowest
numbered shortcut item from among the
vacant items.

Note 1: Only the lowest menu can be registered
as shortcut. Menus having "+" and "-"
cannot be registered.

Note 2 :Up to eight menu items from 1 to 8 can be
registered. If there is no other vacant item
to register, erase a shortcut registration
that is not used anymore.

(2) How to use the shortcut
1. On the operation screen, move the cursor to
the "MNU-CHG" item and press the SET key.

2. On the operation screen, move the cursor to
the "SHORTCUT" item and press the SET key.
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SELECT OBJECT TYPE COND COLOR F C1BRT
OBJECT TYPE COND
E-TYPE0O (DMONITOR OUTPUT
—TYPE RUN COND (2)CAPTURE IMG
—IMAGE-ADJ (3MESSAGE DISPLAY
E:MEA»CND(CAMERAW) (@ PATTERN DISPLAY
—MEA-CND(CAMERA2) (B)SHOW BINARY IMG
MEASO (®)SHOW 6 FIX IMG
POSI-CORRECT (?)OPS MAIN DISP
MEAS(NEW) (8)DISP CHG-EVAL
L FINAL NUM. CALC (@PC-MNTR
L —FINAL OUTPUT COND dDTHROUGH DISPLAY
—OBJ-TYPE I/0 ADEXTENSION FUNC.
L OBJ-TYPE SYS. ({DISPLAY+CURSOR 1
L TYPE(NEW) {3®CROSS CURSOR COORD
@®DISPLAY+CURSOR 2
{CROSS CURSOR COORD

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

SELECT OBJECT TYPE COND COLOR F C1BRT
OBJECT TYPE COND
E-TYPEQO (@MONITOR OUTPUT
—TYPE RUNCOND —| OPS-MENU | 2)cAPTURE IMG
| —IMAGE-ADJ SAVE (BMESSAGE DISPLAY
[F-MEA-CND(CAMERA1) SHORTCUT (@PATTERN DISPLAY
[=-MEA-CND(CAMERA2) (®SHOW BINARY IMG
MEASO ®SHOW 8 FIX IMG
IE POSI-CORRECT (D OPS MAIN DISP
MEAS(NEW) (®)DISP CHG-EVAL
—FINAL NUM. CALC (QPC-MNTR
L —FINAL OUTPUT COND {0 THROUGH DISPLAY
L—OBJ-TYPE I/0 ADEXTENSION FUNC.
L—OBJ-TYPE SYS. d2DISPLAY+CURSOR 1
L TYPE(NEW) {3CROSS CURSOR COORD
{9DISPLAY+CURSOR 2
{5CROSS CURSOR COORD

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

XO0~700000000 YO~7MI000000  READY O
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

X0~700000000 YO~7MOOOOOOD  READY O
MNU-CHG NEXT-NG CHG-C1 CHG-C2 MANL-MEAS SHORTCUT
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3. Alist of shortcuts currently registered is shown
on the screen.

SHORTCUT COLOR F C1BRT
[PLACE]
(@SHORTCUT1 TYPEQO/TYPE RUN COND
(2SHORTCUT2 NO
(®SHORTCUT3 NO
(@SHORTCUT4 NO
(®SHORTCUTS NO
(®SHORTCUTE NO
(?)SHORTCUT? NO
(®SHORTCUTS NO

SET=TO LINK TARGET ESC=BACK SEL=CHNG IMG TRG=FUNC

4. Move the cursor to a line you want to access and press the SET key. The setting menu of the
selected number will appear and you can change the settings.
Normally, there would be a space between the parentheses and the following word.
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3-3 Input & Output / System settings
[1] lluminance (light level) monitor
(1) Purpose

1. Allows the system to monitor changes the lighting of the environment
If the light level exceeds the preset lighting range, it will be regarded as a change in the
environment and "OVR ILLM RANGE" will be displayed on the MAIN OPS MENU.

2. Automatic adjustment of the threshold values used for binary conversions can follow

changes in the lighting environment.

The threshold value is modified from the user's setting due to changes in the actual brightness

measured in the environment.

(2) Applications

Used when the level of illumination changed due to changes in voltage or when the influence of

sunlight in the workplace cannot be ignored.

(3) Setting procedure

Select "OBJECT TYPE COND" -> "TYPEOQOQ" (current type) and "OBJ-TYPE SYS," in that order, on the

"MAIN MENU" screen.

1.Select "@MNTR LIGHT LVL (CAM1)" (monitor
light level). Select "YES" from the popup menu.
Then, the "@LIGHT LV COND" item will
appear on the screen.

2.Select "@LIGHT LV COND" and press the SET
key. The "LIGHT LV COND" screen and
monitoring window will appear.

3. Press the SEL key and move the cursor to the

upper function menu. Set the image mode to
"T" (Through).
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OBJ-TYPE SYS. SCREEN SAVE RED F C1 BRT

(DREGSTNG IMG NO

(@HALTONNGMEAS  YES NO

(@MNTR LIGHT LVL(CAM1) YES YES

@LIGHT LV COND (TO NEXT SUB-BENU)

(BMNTR LIGHT LVL(CAM2) YES

®)LIGHT LV COND (TO NEXT SUB-MENU)

(@MOVE ALLWINDOW  (TO NEXT SUB-MENU)

LIGHT LV COND SCREEN SAVE RED F C1 BRT
@sIzE Y08(4~32)X08(4~65)
(2POSITION (248,232)

(3THRESHOLD VALUE  U.LM255 L.LM000(0~255)
MEAS.AVG.GRA=000.0
@REGAVG.GRAYLV EXEC REG.AVG.GRAY=000.0

O

/

Monitor window

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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4. Select item "(1)SIZE", and item "(2POSITION", using the up and down keys, and press the SET

key. Then, set the size and position of the monitoring window using the direction keys.

- The monitoring window should be placed in a location with medium brightness, which does not
contain any objects to be measured.

- The monitor window is a rectangle 4 to 32 pixels tall and 4 to 64 pixels wide (se in multiples of 4
pixels). The monitor window can be moved one pixel at a time.

- The average light level in the monitoring window is displayed on "MEAS.AVG.GRA (average
measured light level) in item(3)."

[When monitoring changes in the lighting environment] ... If not, go to item 6.
5. Select item "(3THRESHOLD VALUE", using the up and down keys, and press the SET key.
- Select the upper and lower limits using the left and right keys, and set the light level range (0 to
255) using the up and down keys. Then, press the SET key.
2> When the average light level in the monitoring window is out of the preset light level range,
"OVR ILLM. RANGE (light level over range)" will be displayed on the MAIN OPS MENU.

[When the threshold value for binary conversion is automatically modified to take into

account changes in the lighting environment] .... If not, go to item 8.

6. Press the SEL key to enter freeze frame the image.

- "F.IMG (freeze)" will be displayed in the upper right corner of the screen.
- Before reading and storing the next average light level sample, it is necessary to enter the freeze
frame.

7. Select item "@)REG AVG. GRAY LV (average light level registration)," using the up and down
keys, and press the SET key twice. When the SET key is pressed again, the "REG. AVG. GRAY
(average light level)" will be registered.

- This average light level is required when threshold value correction is selected in the binary
conversion method.

- If the average light level has not been registered, you will see "error 22: BIN MON. LIGHT LVL
NOT SET (the light level check function has not been enabled).”

- The registered light level is the reference value used when threshold values are modified.

- If the current screen is not a frozen image, "CHANGE TO FREEZE MODE (change to freeze)"
will be displayed.

8. Move the cursor to the upper function menu by pressing the TRG/BRT key and select the "SAVE"
item using the left and right arrow keys. Then press the SET key.

- A message "SAVE DATA? (YES = [SET], NO = [ESC])" will appear on the screen. Press the SET
key to save the data.

After the measurement monitoring function is turned ON and images have been captured, the
lighting monitoring function set above will be active.
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[2] Setting the shutter speed
The shutter speed can be set independently for each object type.
Since the shutter speed can be set continuously in the range of 1/30 to 1/10,000 of a second, very fine
adjustment is possible.
- If you want to measure moving objects and increase the image processing speed, set the shutter
speed to around 1/1000 or 1/2000 seconds. However, if you use a faster shutter speed than you
n need, very bright lights will be necessary, and bright lighting is not economical.

[Example]
- When the shutter speed is slow - When the shutter speed is fast
(1/60 of a second) (1/1000 of a second)
The object is blurred across the screen. The object is frozen on the screen.
H Setting procedure
On the MAIN MENU screen, select "OBJECT [ SELECT OBJECT TYPE COND RED F Ci BRT
TYPE COND," "TYPEOQ" (current type) and |0BJECT TYPE COND
"OBJ-TYPE I/0," in that order. F}TYPEggPER - (DTRIG CCD START
B " AGE_KD JCO @COLOR FILTER TYPE
[ MEA-CND(CAMERAI) %gg;ﬂigigﬁ ;ET
MEAS01(POSI-DEVIATION F)
MG PRE-PROC ®SHUTTER SPEED
(51 MEAS CND (B)SERIAL OUTPUT
EVALUATION COND (DSET SERIAL BLOCK
DISTANCEGANGLE COND @ CAMNO
NUM-CALC (9 CALIBRATION
OUT-COND dOFILTER TYPE
MEAS(NEW) ADCOLOR FILTER SET
[~ MEA-CND(CAMERA?) @ CALIBRATION
L FINAL NUM.CALC
| FINAL OUTPUT COND
— OBJ-TYPE IO
— OBJ-TYPE SVS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

You can specify any value in the range of 1/30 t0  ["ogjTvpEi0 SCREEN SAVE COLOR F_C1BRT
1/10000 seconds (initial value 1/60) for the shutter
speed. (DTRIG CCD START BIN
1. Move the cursor to the "@SHUTTER SPEED" | @FiLTERTYPE RED

item on the OBJECT TYPE 1/O using the up

and down keys, and press the SET key. (3CCD TRIG COND (TO NEXT SUB-MENU)
2. Press the SET key again, and move the cursor %:EEELESUSTF;EUETD o 000 (180=1710000)

to the digit you want, using the left and right

keys. ®CAMNO 1(1~2)

(@ CALIBRATION NO

1//00060

I

This cursor will move to the left and right.
3. Set the value using the up and down keys.

4. Repeat steps 2 and 3 to set each digit.
After setting all of the digits, press the SET key.
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[3] Copying
When there are many common parameters between object types, it is most efficient to access those
existing sets of parameters in order to copy and then modify them.
The parameters of a previously specified object type are copied into another object type, after which they
can be modified.

The source of the copy The target of the copy
The measurement conditions of The measurement conditions of the target
the source object type. (The data |:> object type. (The data is used to simplify
is copied from flash memory) setting the target object's parameters)

Il Operation procedure
On the "MAIN MENU" screen. select "OBJECT SELECT OBJECT TYPE COND COLOR F C1 DRK
TYPE COND" and then "TYPEOQQ" (current type). At | OBJECT TYPE COND

this point, press the TRG/BRT key to display the ETVPEDD
popup menu. Select "COPY" from the popup menu SX\ZMENU
and press the SET key. COPY

PASTE

DEL

SPECIFY NUMBER

TITLE

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

- Do not disconnect the power while the IV-C35M is copying.

- Once data has been corrupted it will be necessary to start after initializing the setting, all over
again. Unless this is done it will not be possible to restart the machine.

- The reference images used for the gray scale search function are not copied with the
operation above. Make sure reset them.
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[4] NG image registration
You can register the NG image (by final evaluation result) while operating the 1V-C35M.
Select "MREGST NG IMG" of the "OBJ-TYPE SYS." screen for the setting.

M Setting method

n 1. Select "TYPEOQ" and then "OBJ-TYPE SYS" on | SELECT OBJECT TYPE COND COLOR F C2 BRT
the SELECT OBJECT TYPE COND screen. OBJECT TYPE COND

- TYPEQO
L— TYPE RUN COND (DREGST NG IMG
L IMAGE-ADJ (2HALT ON NG MEAS
[}~ MEA-CND(CAMERA1) (@MNTR LIGHT LVL(CAM1)
— MEA-CND(CAMERA2) @LIGHT LV COND
L FINAL NUM.CALC (®MNTR LIGHT LVL(CAM2)
|— FINAL OUTPUT COND @®LIGHT LV COND
L OBJTYPEIO (@MOVE ALL WINDOW
L OBJTYPESYS.

L TYPE(NEW)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2.Select "MREGST NG IMG" (register NG OBJ-TYPE SYS. SCREEN SAVE COLOR F C1 BRT
images) and press the SET key. Then, select (DREGST NG MG Ve —
YES" from the popup menu. OHATONNGMEAS  NO \o
(®MNTR LIGHT LVL(CAM1) YES
@LIGHT LV COND (TO NEXT SUB-BENU)

(®MOVE ALLWINDOW  (TO NEXT SUB-MENU)

(DREGST NG IMG Description

Register NG images.

- 128” is the maximum number of images that can be stored
YES (NG image numbers 0 to 127). If total number of images
exceeds 128, the oldest image will be deleted (NG image
numbers will be shifted accordingly).

NO NG images will not be stored.

* A maximum of 128 images can be stored in REGST NG IMG, but the actual number may be
smaller, depending on the size of the images to be registered.
[Limit] When the image size is at the maximum allowed (512 X 480 pixels per screen), a total of
8 images can be stored (1,966,080 pixels = 512 X 480 X 8).
In another example, if the NG image size is 256 X 240 pixels, a maximum of 32 images of that size
can be registered. (256 X 240 X 32 = 1,966,080)

- When the "REGST NG IMG" (NG image registration) is set to "YES" and an NG occurs while
measuring, the controller will register the image as an NG image automatically.
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[5] Halt on NG measurement
You can stop all measurements when an NG image | osJ-TvPe svs. SCREEN SAVE

(according to the final evaluation results) occurs while

operating the IV-C35M.

Select "(@QHALT ON NG MEAS" on the "OBJECT | @HNTRLGHT LVL(CAM1) YES NO(NG MEAS DISP)

TYPE SYS." menu.

COLOR F C1 BRT

(DREGST NG IMG YES NO
(@HALTONNGMEAS ~ YES ———|YES

@LIGHT LV COND (TO NEXT SUB-BENU)
(®MNTR LIGHT LVL(CAM2) YES

(BLIGHT LV COND (TO NEXT SUB-MENU)
(@MOVE ALLWINDOW  (TO NEXT SUB-MENU)

(@HALT ON NG MEAS

Description

Even if an NG image (final evaluation result) is detected while

NO operating the 1V-C35M, the system will continue making
measurements.
When an NG image is detected (according to the final

YES evaluation result) while operating the 1V-C35M, the controller

will stop making measurements.

NO(NG MEAS DISP)

Even if an NG image (final evaluation result) is detected while
operating the IV-C35M, the system will continue making
measurements. But, it displays the occurred NG
measurements at first.

Shown below is an example of an NG image that occurred during measurement 1.

(Setting whether to stop measurements when an NG occurs)

llNOu llYesll

|Wait for trigger input |

« — «— 9

|Processing measurement 0, camera 1|

|Processing measurement 0, camera 2|

- Stops processes

|Processing measurement 2 |

of measurements 2

to4

|Processing measurement 3 |

|Processing measurement 4 |

I
I
I
I
I
I
I
I
NG occurred{Processing measurement 1 | | r —
I
I
I
I
I
I
I
[
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[6] Window group move

All the window positions set in the measurement

programs for the same object type number can be

shifted horizontally by a specified amount as a group.

[Example of use] Shift the coordinate positions used
as data for another object type.
(After copying the data between
object types, move the windows
as a group.)

To set the amount, use "(7MOVE ALL WINDOW" in

the" OBJ-TYPE SYS." screen.

1. While "Q)SELECT CAMERA" is selected, press
the up and down arrow keys to select either
"CAM1" or "CAM2." Then press the SET key.
Note: When "CAM1&NG IMGS" is selected for the

currently using camera, the "(1)SELECT
CAMERA" item is limited to "CAM1."

OBJ-TYPE SYS. SCREEN SAVE

COLOR F C1 BRT

(DREGST NG IMG YES
(2HALT ON NG MEAS YES
(3MNTR LIGHT LVL(CAMI) YES

@LIGHT LV COND (TO NEXT SUB-MENU)
(®MNTR LIGHT LVL(CAM2) YES

(BLIGHT LV COND (TO NEXT SUB-MENU)
@MOVE ALL WINDOW  (TO NEXT SUB-MENU)

MOVEALLWIN SCREEN SAVE

COLOR F C1 BRT

(1)SELECT CAMERA ~ CAM{

(2)STR COORD POSI  MOVE(256,240) COORDINATES STORED

(3MOVE ALL WINDOW MOVE(256,240) EXEC

2. Select "(2STR COORD POSI" (store coordinate position) and press the SET key. Then select
"MOVE" by using the left and right arrow keys and finally, press the SET key.

3. Move the cursor (solid line) to the original coordinates before the move using the up, down, left, and

right keys, and press the SET key.

4. Select "COORDINATES STORED" using the left and right keys, and press the SET key. After that

press the ESC key.

> The coordinates before the move are now registered.

5. Select "(@MOVE ALL WINDOW" using the up and down keys and press the SET key. Select
"MOVE" using the left and right keys and press the SET key.

6. Move the cursor (dotted line) to the new coordinates you are moving to use the up, down, left, and

right keys and press the SET key.

Distance to
move A
. Coordinates
Coordinates of ~s." of the new

the original I

7. Select "EXEC" (execute) using the left and right keys and press the SET key.
> All the windows registered to the same object type will be shifted horizontally at the same time by
the distance between the original coordinates to the new coordinates. After the move is complete,

a "Window group move is complete" message will be displayed.

Distance to move A

New window
Original window —

- When some part of the window to be moved will move outside of the image display area, the "Out
of range" message will be displayed together with the measurement number and register number.

In this case, select "Continue" or "Halt."

If "Continue" is selected, the window will be shifted to the limit within the image display area.
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CChapter 4: Positional Deviation Measurement

4-1 Outline

Purpose

The gray scale search function and edge detection function* make possible measuring
positional deviation as well as the absolute position.

- It is also possible to detect the position of sub-pixel units with great accuracy.

- A rotation angle of 3601 can be detected. (When a one point gray search is selected).

Application

Used to determine the position of machine parts and substrates.

Example

[Determining the location of the positioning (the fiducial mark) mark that

identifies the position of the substrate]

(1) 1 point search: Detecting the deviation in position in X and Y directions
Reference image: Center coordinates (X1,Y1)

Inspection Image: Center coordinates (X2,Y2))

[Measurement result]
Center coordinates: (X2,Y2)
Amount of deviation: X2-X1, Y2-Y1

Y2-Y1

Search area

(2) 2 point search: Determining positional deviation in X and Y directions as well
as rotational deviation Reference image a: Center coordinates (Xai,Ya1l)

Xa2-Xa1i .
Inspection image a:

Center coordinates (Xa2,Ya2)

: /] t Yb2—Yb1
Reference image b: ;
Center coordinates (Xb1,Yb1) | |
_________________________ AN E
i 2 '
Angular deviation: 6 Search area (image b)
Ya2—Yai
: : [Measurement results]
E ; - Center coordinates of image a:
I ¢ . (Xa2,Ya2)
- Amount of deviation of image a:
Xb2 — Xb1 S.earCh area Xa2-Xaf , Ya2-Yat
_(magea) - Center coordinates of image b:
o , (Xb2,Yb2)
Inspection image b: Center coordinates (Xb2,Yb2) - Amount of deviation of image b:
Xb2-Xb1, Yb2-Yb1
- Deviation angle: 6

* Gray scale search / edge detection function

Gray scale search: Compares a workpiece image with the 256-level gray-scale
reference image to find an area that matches the reference image.
> See G-6 of the User’s Manual (Instruction and Hardware).

Edge detection:  Finds the boundary between light and dark areas in an image.
5> See page 3-25.

- The deviation angle 6, determined in the 2-point search, is used to readjust the

rotation of the image for measurements 1 to 4.
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4-2 Setting operation
H Setting the measurement conditions

1. Select "MAIN COND" ->
"MEA CND (CAMERA1) "

"OBJECT TYPE COND" ->
->"MEASDOQ," in that order.

"TYPEOO" ->

SELECT OBJECT TYPE COND

OBJECT TYPE COND
BE-TYPEO
— TYPE RUN COND

— IMAGE-ADJ

MEASO

— OBJ-TYPE II0
— OBJ-TYPE SYS.

L TYPE(NEW)

[ MEA-CND(CAMERAT)

POSI-CORRECT
MEAS(NEW)
[}~ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND

2. "MEASUREMENT 0" is special for pOSitiOﬂﬁ' deviation MEASUREMENT! SCREEN COND SAVE
measurement. Therefore, "(1)COLOR FILTER SET" shall DCOLORNODE  COLOR FILTER
be set to "COLOR FILTER.” (2)COLOR FILTER SET (TO NEXT SUB-MENU)

(MEAS SELECTION NO

3. Select "(2COLOR FILTER SET" and press the SET key, a [ COLORFILTER  SCREEN COND SAVE
sub-menu "COLOR FILTER" screen appears. Select RED
"@FILTER TYPE" and press the SET key. Select a color (DRLTER TYPE BLUE\ GREEN
you want to filter from the popup menu. g:;iLIJ(;:HT Ey
> For detail, see page 3-5. ANY

4. Return to the "MEASUREMENT 0" screen and select MEASUREMENT 0 SCREEN COND SAVE
"POSI-DEVIATION" from the popup menu on the @) COLOR MODE COLOR FILTER
"(MEAS SELECTION" line. (COLORFILTERSET  (TONEXT SUB-MENU) | NO

(®MEAS SELECTION  POSI-DEVIATION——-| |POSI-DEVIATION
5. Press the ESC key to return to the "SELECT OBJECT SELECT OBJECT TYPE COND

TYPE COND" screen. Select "MEAS CND" that is a sub-
menu of "MEASO(POSI-DEVIATION F)" and press the
SET key to enter the "MEAS CND" setting screen.

OBJECT TYPE CON
TYPEQO

MEA-

1T%

D

TYPE RUN COND
IMAGE-ADJ

CND(CAMERA(1)

MEASO (POSI-DEVIATION F)

IMG PRE-PROC
MEAS CND

Note: "POSI-DEVIATION" (positional deviation) measurement can be specified in the "MEASO"
(measurement 0) and "MEAS1" (measurement 1) to "MEAS4" (measurement 4) functions. If
you choose "MEAS(NEW)," the smallest available measurement number will be chosen

automatically ("MEAS1" to "MEAS4").
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BLUE F C1BRT

STANDARD
HIGH

NO

2P-SCH

(1) DTECT PRECISION MEAS CND SCREEN COND SAVE
Select detection precision. You can select one of [ @prect precision sTaNDARD
two levels (standard/high), according to your (DREGISTERNO.  0(0~7)
conditions, the desired precision level for %g?EDCETANGL oo
detection results, and the detection speed. (B)ANGLE UNIT 10
> For details, see page 3-20. REGISTERNO, 00010203 Psoe0708gl o4kt 1p.scH
@MDLO S|X|X|X]|X XX
(2 REGISTER NO. @MDL 1 XXX

1P-EDGE

Enter a register number. When making positional
deviation measurements, you can select any
register from 0 to 7 (a total of 8 registers).

(3 MODE
Select a mode for detection.
The details of each mode are as follows.

2P-EDGE
1P-SCH+1P-EDGE

NO
15
+30°
+45°
360°

SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

Detection Mode Details Usable models
NO (None) Does not detect.
Detect the positional deviation of one point in the
1P-SCH ) . ;
. scanned image compared to a single reference image, | Model 0 only
(1-point search) ;
after performing a gray search.
Detect the positional deviation of two points in the
2P-SCH : .
. scanned image compared to two reference images, Model 0 and 1
(2-point search) ;
after performing a gray search.
Detect the positional deviation of one point in the
1P-EDGE ) . ;
. scanned image compared to a single reference image, | Model 0 only
(1-point edge) . .
after performing edge detection.
Detect the positional deviation of two points in the
2P-EDGE : .
. scanned image compared to two reference images, Model 0 and 1
(2-point edge) ; .
after performing edge detection.
1P-SCH + 1P-EDGE|Detect the positional deviation of two points, one point
(1-point search and |after performing a gray search and one point after Model 0 and 1
1-point edge) performing edge detection.

Gray search 5> See page 3-20.
Edge detection > See page 3-25.

@) DTECT ANGL and (5) ANGLE UNIT

When the "1P-SCH" or "1P-SCH + 1P-EDGE" is selected in "(@MODE," you can specify angle

detection.
> For details about angle detection, see page 4-12.

Select a detection range on the "@DTECT ANGL" line and select the units at ") ANGLE UNIT."

REGISTER NO. (GMDL 0, (7)MDL 1)

The specified modes are displayed for each register number on these lines. When a 1-point search
or 1-point edge is specified, only "@MDL 0" will be available. When a 2-point search, 2-point edge,

or 1-point search and 1-point edge is specified, "(7MDL 1" is also available.

The "S" in the table indicates a gray search, and the "E" indicates edge detection. "X" means not

used.
» An example of mode settings

REGISTER NO. [oo]o1]02[03] 04] 05] 06] 07 08[ 0] 10] 11[12]13] 14[ 15] S : Gray search
@MDLO S[S|S|E|E[X|X|X E : Edge detection
@MDL1 SIX[EJE[X][X[X]X X . No setting

t REGISTERO : 2P-SCH

REGISTERT1 : 1P-SCH
REGISTER2 : 1P-SCH + 1P-EDGE
REGISTERS : 2P-EDGE

— REGISTER4 : 1P-EDGE
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l How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-
COND setting screen.

1) On the MEAS CND setting screen, move the

cursor to "@®MDL 0" or "(7)MDL 1" and press

the SET key. The cursor will move into the

table. Move the cursor to the "S" or "E" column

and press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the MEAS CND setting screen, press the
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG-COND(S)" or "REG-
COND(E)" item and press the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND(S)" and "REG-COND(E)" items will
appear. Move the cursor to either of these items
and press the SET key.

MEAS CND SCREEN COND SAVE BLUE  F C1BRT

(DDTECT PRECISION STANDARD
(DREGISTERNO.  0(0~7)

(@MODE 1P-SCH+1P-EDGE
(@DTECT ANGL NO

REGISTER NO. odbfo2babAosloso7bslogl ofi1]i 234l 5
BMDLO

®MDL1

[0

\ IMG PRE-PROC

REG-COND(S)
REG-COND(E)
EVALUATION
DST&ANGL
NUM-CALC
out

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND COLOR  F C1BRT
OBJECT TYPE COND (DREGISTER NO.
TYPEOO (2MEAS SHAPE(MDLO)
- TYPEOT (3)SEARCH AREA(MDLO)
—TYPE RUN COND (@)DTECT MODE(MDLO)
—IMAGE-ADJ (5)SEARCH DIR(MDLO)
[=}-MEA-CND(CAMERAT) (B)THRESHOLDS(MDLO)
[ MEASO(POSIDEVIATION F)  (7)REF COORD(MDLO)
IMG PRE-PROC
[ MEAS CND
REG-COND(S)
REG-COND(E)
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
— POSI-CORRECT
L MEAS(NEW)
+}— MEA-CND(CAMERA2)
FINAL NUM. CALC
FINAL OUTPUT COND
OBJ-TYPE 10
OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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[1] Set the register conditions for a gray search
This paragraph describes setting procedures when the mode (see page 4-3) is set to "1-PNT SCH."

(2 MEAS SHAPE

Select a window shape to be used for the REG COND SCREEN COND SAVE DETAIL BLUE F C1BRT
positional deviation measurement. (DREGISTERNO .
" nn " " " N (0~7)
Select "RECTANGLE," "X-LINE," or "Y-LINE (@MEAS SHAPE (MDLO) RECTANGLE ——— | RECTANGLE
from the popup menu on the "2 MEAS SHAPE" (BREFIMG ARE (MDLO) ~ SET (224.208)~(287.271) | X-LINE
line (#SEARCHARE (MDLO) ~ SET (216.200)~(295.279) Y-LINE n
Specify coordinates for
the upper left and lower iy ;
right corners. The window | 5
RECTANGLE will be a rectangular area oo+ 5
defined by these : :
coordinates. | | Tttt SSarch area
Length of a line from the Obiect
X-LINE start point to the end point jectfo measure
on the X axis.
Length of a line from the
Y-LINE start point to the end point SEL=SELECT AMENU ESC-BACK SEL=CHNG IMG TRG=FUNC
on the Y axis.

(3@ REFIMG ARE
Move the cursor to "(@ REFIMG ARE(MDLO)" REG COND SCREEN COND SAVE DETAIL BLUE F C1BRT
and press the SET key. When the SET item is
highlighted, press the SET key again to bring up %ﬁif\lss ;EF;F',“EO (MDLO) %(g(:T?NGLE

the setting screen. (®REFIMG ARE (MDLO) ~ SET (224.208)~(287.271)
(@)SEARCHARE (MDLO0) ~ SET (216.200)~(295.279)

............

Search area

Object to measure

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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When a rectangle is selected

Specify the upper left and lower right corners of
the reference image area. Move the cursor to the
"(DUP.L" and press the SET key. Lines for the X
and Y axes will appear on the reference image
area (shown as a solid line). Move the Xand Y
lines to the desired position using the up/down/
left/right arrow keys to set the coordinates for the
upper left corner. When correct, press the SET
key.

- To leave the coordinates at their previous
position, press the ESC key.

Next, move the cursor to the"(@)LO.R" and press
the SET key to determine the lower right corner of
the rectangle. The range inside the rectangle of
the solid line becomes the reference image.

When a vertical line is selected

Specify the start and end points on the Y axis.
Specify the start and end points using the up/
down/left/right arrow keys. The points will move
along the Y axis (while keeping the same X
coordinate).

Note: Specify a search area longer than the
reference image area. Specifying a
shorter search area may cause an error
message to be displayed.

When a horizontal line is selected

Specify the start and end points on the X axis.
Specify the start and end points using the up/
down/left/right arrow keys. The points will move
along the X axis (while keeping the same Y
coordinate).

Note: Specify a search area longer than the
reference image area. Specifying a
shorter search area may cause an error
message to be displayed.

@ Setting screen (RECTANGLE)

RECTANGLE
MDL O

RESET

(224.208)
(287.271)

(@REFERENCE IMG

UP.L

RETURN

BLUE F C1BRT

Reference image area

~+— Search area

REG-IMG

LO.R

X:224 Y208

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

@ Setting screen (Y-LINE)

(@REFERENCE IMG

/
o

Reference image area \

Y-LINE  RESET  RETURN

MDL O

@S.PT (194.175)

@EPT (194.344)

(OMOVE End point

BLUE F C1BRT

Search area

Start point
X:199'Y:245
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
@ Setting screen (X-LINE)
X-LINE  RESET  RETURN BLUE F C1BRT
MDL O
@s.PT (199.245)
@EPT (328.245)
(®MOVE

(@REFERENCE IMG

Start point

Reference image area

Search area

X194 Y:344

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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Register a reference image

After setting the reference image area, store an
image in the controller as a reference image.
Select "@REF IMG" and select "REG" from the
popup menu.

RECTANGLE  RESET  RETURN BLUE F CIBRT
MDL 0
@DUPL (224.208)
®@LOR (287.271)
(®MOVE CONTRAST SRCH
@REFERENCE MG ——» | 'REG

DISP

X:224 Y:208

SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC

CONTRAST SRCH
(contrast search)

After changing to a gray search, automatically search for the area
with the most features (maximum contrast) in the captured image.

REG (register)

Store the currently displayed image as a reference image.

DISP (display)

Select any one of the registered reference images using the
up/down/left/right arrow keys, the selected reference image will be
displayed in the lower right of the screen.

@ SEARCH ARE

Specify the search area (inside the dotted lines)
on the "@SEARCH ARE (MDLO0)" line, using the
same procedures used for setting the reference
image area.

If you are selecting a 2-point search, also set the
points the same way as for MDL1.

An example of storing

REG COND SCREEN COND SAVE DETAIL BLUE F C1BRT

(DREGISTER NO. 0(0~7)

(2)MEAS SHAPE (MDLO)  RECTANGLE

(®REFIMG ARE (MDLO) ~ SET (224.208)~(287.271)
(@SEARCHARE (MDLO)  SET (216.200)~(295.279)

Object to measure

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

- This is an example of a 2-point search when the detection shape is a rectangle.

Model 1

_______ -

Model 0

Reference image\

0‘4:— Reference image (model 1)

~ :
Model 0) e 0 !
earch area _ |

(Model 0)

«—— Search area (model 1)

Note: When setting the horizontal and vertical lines, specify the line length as follows:
The reference image must shorter than the search area lines.
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(B REFIMG

Move the cursor to the function menu on the REG

COND screen by pressing the TRG/BRT key.

Move the cursor to "DETAIL." Press the SET key

on the "REFERENCE IMG" line in the popup

menu. The white square on the left will change to

a black square. Then, the "GREF IMG" item will

appear on the screen.

- You can use the same procedures to show
"DTECT CRD" (detection coordinates) and
"CONTR.PIXL" (contraction pixels) on the
screen.

On the "GREF IMG MDL(0)" line, select a

REG COND SCREEN COND SAVE DETAIL

BLUE F C1BRT

(DREGISTER NO.

(2MEAS SHAPE (MDLO)
(®REFIMG ARE (MDLO)
(@ SEARCH ARE (MDLO)
(5REFIMG (MDLO) 001(000~001)
(®)DTECTCRD (MDLO) ~ CENTER (250.229) ~——
(DCONTRPIXL (MDLO) 1

0(0~7
RECTANGLE

SET (216.200)~(295.279)

-~

-~

(0~7)
SET (224,208)~(287‘271)\

REFERENCE IMG *
MDTECT CRD
ECONTR.PIXL

—~ * Make [] to Il on the popup menu,
1 the respective item will be added to
the "REG COND" menu.

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

reference image from the reference images already registered.

Ex : 015 (000 to 026)

Select reference image No. 15 from the 26 registered reference images (000 to 026).

(6 DTECT CRD (detection coordinates)

Select whether to use the detection coordinates as the center of the reference area or to allow the

point to be set freely.

(7) CONTR.PIXL (contraction pixels)

When "RECTANGLE" was selected at "@MEAS SHAPE," you can select items 1 to 3 below. When
" X-LINE" or "Y-LINE" was selected, you can select items 1 or 2 below.

1: Search the image in units of 2 pixels.
2: Search the image in units of 4 pixels.
3: Search the image in units of 8 pixels.

[2] Setting the register conditions for edge detection
This paragraph describes setting procedures when the mode (see page 4-3) is set to "1-PNT EDGE."

(2 MEAS SHAPE (MDL 1)
Select a measurement shape.

RECTANGLE
LINE (straight line)
CIRC-L (circle)
ELIP-L (ellipse)

Select a pattern to be
used for image
processing.

> See pages 3-15 to 3-19.

NO ARTF/ARTIF: Select whether to detect edge
or not with average density.
> See page 3-26.

(3 SEARCH AREA
Select "(3SEARCH AREA (MDLO0)" and press the
SET key to go to the setting screen.

REG COND SCREEN COND SAVE

BLUE  F C1BRT

(DREGISTER NO. 0(0~7)
(@MEAS SHAPE (MDLO) RECTANGLE (NO ARFT) —
(B)SEARCH ARE (MDLO) SET (224.208)~(287.271)
@DTECT MODE (MDLO) CHNG POINT

(5)SEARCH DIR(MDLO)  HORIZ ()

rRECTANGLE (NOARFT)
RECTANGLE (ARFIT)
LINE
CIRC-L
ELIP-L

(®)THRESHOLD(MDLO) ~ SET (D:050 EF:04)

(DREF COORD(MDLO) ~ SETKEY(512.48

N

CHNG POINT
DRK~BRT
BRT—DRK
CENT(BRT)
CENT(DRK)

HORIZ (~)
HORIZ (<)
VERT(})
VERT()

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG

=FUNC
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When a rectangle is selected @Setting screen (RECTANGLE)
Highlight "(1DUP.L" and press the SET key. The RECTANGLE  RESET  RETURN BLUE F C1BAT
X and Y axes will appear in the detection area. MDL 0
Move the X/Y axes using the up/down/left/right %Eg; (éi‘;i%
arrow keys to identify the upper left corner. @MOVE '
When correct, press the SET key.
- To return to the previous coordinates, press
the ESC key.
Next, highlight "(@LO.R" and press the SET key. :
Identify the lower right corner the same way. 4 :
@ DTECT MODE
Select an image processing method for the
edges.
CHNG POINT
DRK -> BRT
BRT -> DRK 5> See page 3-25. X224 Y208
CENT (BRT)
CENT (DRK) SET=MOVE ESC=BACK SELFCHNG IMG TRG=FUNC
(5) SEARCH DIR

Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected

Horizontal (—) Scan the reference line from left to right (—)
Horizontal (+) Scan the reference line from left to right (+)
Vertical ({) Scan the reference line from top to bottom ()
Vertical (1) Scan the reference line from bottom to top (1)

® When "LINE" is selected
Start point — End point |Scan along a straight line from the starting point to the end point

End point — Start point |Scan along a straight line from the end point to the starting point

® When "CIRC-L" or "ELIP-L" is selected
Clockwise direction Scan around the circumference clockwise
Counter-clockwise direction Scan around the circumference counter-clockwise

> For details, see page 3-25.

(® THRESHOLD
Specify a threshold value for binary conversion.
> For details, see page 3-21.

Edge Flat
width _width

Light level
JDensity difference

A B

Automatic setting
Select "AUTO-REG" from the upper function menu on the THRESHOLD setting screen. The
controller will set the optimum value automatically.

(7 REF COORD (reference coordinates)
You can change the reference coordinates to any desired position.

4-9
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B Set the evaluation conditions

@ How to move to the evaluation condition setting screen

There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the MEAS COND (or REG COND) screen
and press the SET key. Select
"EVALUATION" on the pop up menu to go to
the EVALUAT COND screen.

2) Move the cursor to the "EVALUATION COND"

item on the Menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)
screen will appear.

o> For details about the evaluation conditions, see

page 3-28.

4-10

MEAS CND SCREEN COND SAVE BLUE  F C1BRT

(DDTECT PRECISION STANDARD IMG PRE-PROC
(DREGISTERNO.  0(0~7) \ REG-COND(S)

(@MODE 1P-SCH REG-COND(E)
@DTECTANGL  NO EVALUATION
(®ANGLE UNIT DSTAANGL
NUM-CALC I
@?A%GL'(S)TERNO- odo1loZ03p4psoeb7 out 5
DL T R R o X e e
XIXIXIXXIxIx] T T[] ]]]

SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND COLOR  F C1BRT
OBJECT TYPE COND ©
B TYPEQO REGISTER NO.
. (CONDITION SET
TYPE RUN COND X COORD.MDLY)
[—MAGE-ADJ @)Y COORD.(MDLO)
[=}-MEA-CND(CAMERA1) (5)x DEVAITE(MDLO)
- MEASO(POSI-DEVIATIONF)  (8)y DEVAITE(MDLO)
IMG PRE-PROC (DMATCH LVL(MDLO)
[=}-MEAS CND @TEST
|: REG-COND(S)
REG-COND(E)
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
— POSI-CORRECT
L MEAS(NEW)
[+}— MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE O

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

EVALUAT COND SCREEN COND SAVE EDIT SEL BLUE  F C1BRT

(@REGISTER NO. 0(0~7) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(-10%)

(3X COORD.(MDLO) 000.0~511.0  X0= NO

@)Y COORD.(MDLO) 000.0~479.0  Y0= NO

(&)x DEVAITE(MDLO) 511.0-45110  x0= NO

(®)y DEVAITE(MDLO) -479.0~+479.0  y0= NO

(2 MATCH LVL(MDLO) -10000~+10000 Mo= NO
@®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSIADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculations."

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.

- Select "OUT-COND" on the menu tree.

> See "Chapter 21: Setting the Input/Output Conditions.

B Output condition setting n

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-

played on the screen.
@®1P-SCH
(TYPEOO) COLOR F Ct1 BRT

OK Ve

MEAS XXXXms 2002-01-01 10:30
MEASURE 0 CAM1 POSI-DEVIATION

Registra’.[ion numk?er . REGISTER NO(0~7)
Detection coordinates in the X0-1760 0K ===

¢ ]_* ; .

reference image for model 0 Y0320 OK | !
Amount of deviation from the ] o000 OK | 0 !
reference image for model 0 1 — > [X =+000 ! !
¥0=+000.0 OK | !

Degree of match with the
reference image for model 0 ]—-> M0=+10000 0K

Amount of angular deviation* > B0=+001.7 OK
* Angle will be displayed when
"DTECT ANGL" is set to "YES."

Xo~7 JJJ0COD Yo7 DO READY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

@1P-EDGE
(TYPEQO) COLOR  F C1 BRT
o

OK

MEAS XXXXms 2002-01-01 10:30
MEASURE 0 CAM1 POSI-DEVIATION

Registration number REGISTER NO(0~7)
Detection coordinates in the 1 *[)“:534-0 oK Semmoen
reference image for model 1 Y1=4800 OK . !
Amount of deviation from the 11— x1=+001.0 OK 'y X
reference image for model 1 [y1=+001.0 OK | X
Degree of match with the ] > Ki=t (SR |
reference image for model 1 BO=
Xo~7 L0000 Yo7 OO READY

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

> For display examples of measurement results using other modes, see the next page.
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The displays for other modes are shown in the next page.

Registration number

Detection coordinates in the

@®2P-SCH

[X0=176.0

reference image for model 0 -

Amount of deviation from the 4

" Y0=322.0
~x0=+000.0

reference image for model 0 -

reference image for model 0
Amount of angular deviation

Coordinates in the detect 7

Degree of match with the ]

| y0=+000.0
> MO0=+10000
. B0=+001.7
~X1=534.0

point for model 1

Detection coordinates in the 4

"] Y1=480.0
~x1=+001.0

reference image for model 1-

reference image for model

Registration number

Coordinates in the detect ]

Amount of deviation from the ]

| y1=+001.0
> M1=1

@2P-EDGE

[X0=176.0

point for model 0

Amount of deviation in the q

LY0=322.0
x0=+000.0

detect point for model 0

point for model 0
Amount of angular deviation

Coordinates in the detect ]

"1 y0=+000.0

The number of the detect] - KO=1

> BO=+001.7
(X1=534.0

point for model 1

Amount of deviation in the 4

LY1=480.0
rx1=+001.0

detect point for model 1 -

point for model 1

Registration number

Detection coordinates in the -

| y1=+001.0

The number of the detect B p— K1=1

@®1P-SCH+1P-EDGE
> REGST NO. 0(0~7)

[X0=176.0

reference image for model 0 -

Amount of deviation from the

“Lyo=322.0
rx0=+000.0

reference image for model 0 -
Degree of match with the
reference image for model 0

Amount of angular deviation

| y0=+000.0

J——f M0=+10000

> B0=+001.7
X1=534.0

Coordinates in the detect 4
point for model 1 -

Amount of deviation in the q

| Y1=480.0
x1=4001.0

detect point for model 1 -

point for model 1

The number of the detect]

| y1=+001.0
> K1=1

> REGST NO. 0(0~7)

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

~ REGST NO. 0(0~7)

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK

OK
OK
OK
OK
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(Angle detection}

You can detect the angle of an object by selecting 1P-SCH (1-point search) in the POSI-DEVIATION
item (measurement 0 to 4) .
(1) Angle detection by object shape
There are some objects whose angle cannot be detected, due to the shape of the object and the
compression level used for the gray scale search, as shown in the table below.

Object shape Angle detection Difficulty level

‘ ‘ The angle cannot be detected. X
A ' The angle can be detected using a

compression level of 2 for the gray A

3 . scale search.

| . The angle can be detected. O

- The information given above is true when the measurement conditions are as follows: the size of

the reference image to be registered is approximately 64 X 64, and the search size is approximately

100 X 100.
(2) Setting method
On the [MEAS CND] screen, select the "1P-SCH" or "1P-SCH+1P-EDGE" mode on the "(3MODE"

and then select the "@DTECT ANGL" item. > See page 4-3.
MEAS CND SCREEN COND SAVE BLUE F C1BRT
(@DDTECT PRECISION STANDARD STANDARD
(DREGISTERNO.  0(0~7) HIGH
1 —— | GMODE 1P-SCH+1P-EDGE
2—— | @DTECTANGL t15"\ \
8 ©MGLENT 10 . No Note: When the rotation angle detection
000102030405060708091 0™ 1p.5CH . t other than "NO." the "HIGH
REGISTERNO. {5 [ ||| X< 2P.SoH is set other than "NO," the
®wbLo SN PRECISION" selection will be
@MDLA < 1P-EDGE . A . S
2P-EDGE invalid. (The detection precision is
1P-SCH+1P-EDGE fixed to the "STANDARD.")
NO
+15°
+30°
+45°
360°
SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

1. Select the "1P-SCH" or "1P-SCH+1P-EDGE" mode on the "(@MODE".

2. Select the angle search range (+15°, £30°, +45°, +360°) on the "@DTECT ANGL" item. The larger
the angle search range, the slower the processing will be.

3. Sel.2..2.ect a rotation step size in degrees in "(6) ANGLE UNIT," using the up and down keys. The
relationship between the detection range (unit) of the rotation angle and the reference images to
be created is shown below:

Rotation angle Reference image created
DRl Unit Rotation angle Quantity
range

1 [ -17,-16,-15,-14, « « « « « « « « 414,415, +16, +17 35
3 | -21,-18,-15,-12, « « « » » « « « 112, +15, +18, +21 15
5 | -25,-20, -15, -10, -5, 0, +5, +10, +15, +20, +25 11
10 | -15,-10, 0, +10, +15 5

+15°

To the next page 4-13
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Rotation angle Reference image created
[:19::::13:' Unit Rotation angle Quantity
2 -34,-32,-30,-28,¢ ¢ ¢ ¢ ¢ o o o 28 +30, +32, +34 35
3 -36, -33,-30, -27, ¢+ + ¢ ¢ o o o 27 430, +33, +34 25
+30° 5 -40, -35,-30,-25,¢ ¢ ¢ o o o o o 425 130, +35, +40 17
6 -42,-36,-30,-24,+ ¢ o o o o o o 124 430, +36, +42 15
10 -30, -20, -10, 0, +10, +20, +30 7
3 -51,-48,-45,-42,¢ ¢ o o o o o o 44D +45 148, +51 35
45° 5 -55,-50, -45,-40, ¢ * + o o « o o 140, +45, +50, +55 23
10 -45, -40, -30, -20, -10, 0, +10, +20, +30, +40, +45 11
Zﬁgle 10 -170, -160, -150, « = = = = « +150, +160, +170, +180 36

4. On the settings for the gray scale search conditions (page 4-4), register the object by surrounding
it with a square window, regardless of the shape of the object to be measured.
e Example

Image to register '

When triggered to store the reference image, the system will store various views of the object in
memory by rotating the image, 10 degrees at a time.
o When the angle range is set to 4360° (Rotation angle unit : 10)

Reference image ' ’ ‘ C ‘ ‘ . v

o0 100 200 1800  -1700 -100
5. Specify a search area that is large enough to include various positional deviations of the object.

/ Reference image area

=

...................

Search area

6. When starting the measurement, the system will execute a gray scale search of the captured
image based on the stored reference images, which were created by rotating the basic image, 10
degrees at a time in step 3 above.

Define the position using the curve interpolation.
Degree of match

Captured
image

...................

10 20 30 40 50 60 70— Rotation
Degree of match curve angle

Note: When "NO" is selected for the "DTECT ANGL" (rotation angle detection) in the previous page
after registering the reference image, a "Reference image condition mismatch" error will occur
when executing the measurement.
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C Chapter 5: Degree of Match Inspection
5-1 Outline

The gray search function is capable of finding the differences between the non-
defective reference image and the image to be inspected evaluating the degree

Purpose of match. (The acceptability of the workpiece is evaluated based on its level of
similarity to the reference model.)
Checking for misalignment of labels, checking for entry of wrong parts, checking
Aoplications that electronic components have been precisely mounted on PC boards,
PP checking for misprints, checking for missing metallic parts, such as terminals,
and simple inspection of lettering
[Checking for label misalignment on package]
Reference po-rr-oq g Soadrch area Reference i " Tie— fSearch_qreq
image for ! L_‘ : for positioning image for ! L—| : or positioning
positioning | s positioning | L .
- SHARP Q] oo
SERIAL NO. q| <30
8F053G26 q Tl z22F?
MODEL nl u Lo>
IV-C35M w2
Examples Reference image Reference image
for checking for checking

A Acceptable application of label A\ Unacceptable application of label

[Measurement results]

- Degree of match compared with the reference image

- Detected coordinates (X/Y) of the measurement image.

- Light level in the measured image (average light
level/absolute value of difference)

- Checking sequence

(1 A gray search for the reference image for positioning is made.

@ Atfter the position of the reference image for checking is corrected based on
the coordinates of the reference image for positioning found in step ), the
degree of match is determined.

@ If the degree of match of the reference image for checking is low, the label is
regarded as applied incorrectly.

5-1
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5-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree)-> "TYPEQOQ" ->"MEA-CND
(CAMERA1)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the
"MEAS1"

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "COLOR FILTER."

Select "2 COLOR FILTER SET" and press the
SET key, a sub-menu "COLOR FILTER SET"
screen appears. Select "(MFILTER TYPE" and
press the SET key. Select a color you want to
filter from the pop-up menu.

> For detail, see page 3-5.

Return to the "MEASUREMENT 1" screen and
select "CHK-DEG-MATCH" from the popup
menu on the "(@MEAS SELECTION" line.

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
E-TYPE0O

—TYPE RUN COND

—IMAGE-ADJ

[=1-MEA-CND(CAMERAT)

EASO
0SI-CORRECT
EAS(NEW)

[--MEA-CND(CAMERA?)
L—FINAL NUM. CALC

L FINAL OUTPUT COND
L OBJ-TYPE 10
L_OBJ-TYPE SYS.

L TYPE(NEW)

(D COLOR MODE
(2COLOR FILTER SET
(@MEAS SELECTION

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT! SCREEN COND SAVE

RED F C1 BRT

(1 COLOR MODE COLOR FILTER ——— COLOR FILTER
(@COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(@MEAS SELECTION  NO
COLOR FILTER SET SCREEN COND SAVE RED F C1 BRT
(DFILTER TYPE RED————{ RED
GREEN
BLUE
BRIGHT LEV
ANY
MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
(1 COLOR MODE COLORFILTER NO
(@COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEIVATION
(@MEAS SELECTION CHK-DEG-MATCH ——————t CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BAG/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

5. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO01(CHK-DEG-MATCH)" and press the SET key to enter the "MEAS

CND" setting screen.
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o Setting the measurement conditions

(1) DTECT PRECISON

Select detection precision. You can select MEAS CND SCREEN COND SAVE RED F C1BRT

one of two levels (standard/high), according (DDTECT PRECISION STANDARD —» | STANDARD |[NO

to your conditions, the desired precision level (DREGISTERNO.  00(0~15) HIGH 1P-SCH

for detection results, and the detection speed. %“S"SADRECH iE'SS’CH 2P-SCH

2> For details, see page 3-20. (BMATCHING Ave-em\

REGISTER NO. 0)010203040\50@070809101 112[13[14[15]

(2 REGISTER NO. ©®WDLO B R e R S e R R R R e

16 registers are available for the degree of o R e e e e e S R e e A A S

match inspection (Registers 0 to 15). “EE

If you want to set the measurement AVG-GRAYS NO

conditions for a different register number, DIFF.ABS

press the SET key to highlight the register
number currently selected. Then press the up
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.

SET=SELECT AMENU FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

(3 MODE
Select a detection mode.
Detail of each mode are as follows.

MODE Details
NO (None) Does not detect.
1P-SCH Detect the positional deviation of one point in the scanned image
(1-point search) |[compared to a single reference image, after performing a gray search.
2P-SCH Detect the positional deviation of two points in the scanned image
(2-point search) |[compared to two reference images, after performing a gray search.

Gray search o> See page 3-20.

4 SEARCH
Specify whether or not to use the search function.

(5 MATCHING
Select a density for comparison when inspecting the image. The details are as follows.

Description

Average

light level Obtain average light level of the image in the area detected using the gray search.

Calculate the difference of the absolute values from the image detected using the
gray search and the reference image. The result is light level difference. By

Difference S . . L
absolute | oPtaining this value, you can get an idea of the total change in light level.
value Total light level difference = £ (Ni — Nt)

Ni : Light level of the captured image (contraction 3)
Nt : Light level of the reference image (contraction 3)

REGISTER NO. (®MDL 0, 7)MDL 1)
The specified modes are displayed for each register number on these lines. When a 1-point
search is specified, only "@MDL 0" will be available. When a 2-point search is specified,
"(?MDL 1" is also available. The "S" in the table indicates a gray search. "X" means not used.

e An example of mode selection

REGISTER NO. [oo]o1]02[03] 04] 05] 06] 07 08[ 0] 10] 11[12]13] 14[ 15] S : Gray search
®MDLO slsIxIX[ X X[ X[ X x| x[ X x|x[x]|x][x| X : No setting
@MDLT1 X1 S XXX X XXX XX XXX X[ X

>

t __ REGISTEROO : 1P-SCH
REGISTERO1 : 2P-SCH
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B How to set the register conditions

e How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move the

MEAS CND SCREEN |COND  SAVE RED F C1BAT
Crl{l rsg;zt_cr) k@Mq[-)hL 0 or <DMEL ! an_dtpr?rfs (DDTECT PRECISION STANDARD\ MG PRE-PROC
the ey. The cursor will move into the | Z0iul Fron Fomes REG-COND
table. Move the cursor to the "S" column and (3MODE oP-SCH EVALUATION
press the SET key. @SEARCH YES DST8ANGL
Note: If you press the SET key in the "X" ©WATCHING  AVG-GRAYS gﬂﬁ'CALC
lumn, th ing will be invalid. .
column, the setting be invalid @RAESL'SOTER NO- lodotlodbababsioerbebslidf g4l
@MDL 1 S I XX [ X[ X<
S || [ X< [ || || x [

On the "MEAS CND" setting screen, press the TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and then select the "REG-COND" item and press the SET
key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND" items will appear. Move the cursor to

SELECT OBJECT TYPE COND
OBJECT TYPE COND

TYPEOQO
—}-TYPEO1

COLOR F C1DRK

(DREGISTER NO.
(2MEAS SHAPE (MDLO

(MDLO)
) TYPE RUN COND REFIMG ARE (MDLO
this item and press the SET key. IEMAGE.ADJ %SEARC?_' ARE }MDLO;
- MEA-CND(CAMERA1) ®REFMG  (MDLO)
MEASO (®DTECTCRD  (MDLO)
POSI-CORRECT @CONTRPIXL (MDLO)
MEAS01(CHK-DEG-MATCH F) (8)MEAS SHAPE (MDL1)
MG PRE PROC (QREFIMGARE (MDL1)
MEAS CHD DSEARCHARE (MDL1)
REG:COND @REFIMG ~ (MDL1)
EVALUATIONCOND  @)nTEGTGRD  (MDL1)
DISTANCE&ANGLE COND {3CONTR.PIXL (MDL1)
NUM-CALC
OUT-COND
MEAS(NEW)
[ MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINALOUTPUT COND
— OBJTYPEIO
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
o How to set register conditions
(1) REGISTER NO.
The currently selected register number is REG COND SCREEN COND SAVE DETAL RED F C1BRT
displayed. (DREGISTER NO 00(0~15)
: ~ RECTANGLE
If you want to set.the measurement (2MEAS SHAPE (MDLO)  RECTANGLE YINE
conditions for a different register number, (®REFIMG ARE (MDLO)  SET (226.208)~(274.250) V-LINE

press the SET key to highlight the register
number currently selected. Then press the up
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.

(2 MEAS SHAPE(MLDO)

Select a shape (rectangle, horizontal line, or

vertical line) for the reference image area and

search area.

> For details about each shape, see pages
3-15t0 3-19.

5-4

(@ SEARCH ARE (MDLO)
(®REFIMG (MDLO)
(®)DTECT CRD (MDLO)
(?)CONTRPIXL (MDLO)

(8MEAS SHAPE (MDL1)
(9REFIMG ARE (MDL1)
{0'SEARCH ARE (MDL1)
ADREFIMG (MDL1)
{2DTECT CRD (MDL1)
{3 CONTR.PIXL (MDL1)

SET (216.200)~(295.279)
001 (000~001) BREFERENCE IMG *
CENTER (250.229) ~—— | BIDTECT COORD

1 BCONTR PIXEL

RECTANGLE

SET (224.208)~(287.271)
SET (216.200)~(295.279)
001 (000~001)

CENTER (250.229)

1

* Make [] to Il on the popup menu,
the respective item will be added to
the "REG COND" menu.

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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3 REFIMG ARE (MDLO)

Move the cursor to "(@REFIMG ARE(MDLO)" and press the SET key. When the SET item is
highlighted, press the SET key again to bring up the setting screen.

® When a rectangle is selected
Specify the upper left and lower right
corners of the reference image area.

@ When a horizontal line is selected
Specify the start and end points on the X
axis. Specify the start and end points
using the up/down/left/right arrow keys.
The points will move along the X axis
(while keeping the same Y coordinate).

5-5

@ Setting screen (RECTANGLE)

RECTANGLE ~ RESET ~ RETURN RED F C1BRT
MDL 0

@UP.L (224.208)

@LOR (287.271) )

(®MOVE Reference image of MDLO

(®REFERENCE IMG Detection image of MDLO

0
- - - 1 SERIAL NO.
MODEL™ =7~~~ 1

Reference image of MDL1
Detection image of MDL1

Search area of MDL1 X:224 Y139

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

@ Setting screen (X-LINE)

X-LINE  RESET  RETURN
MDL 0

@s.PT (199.245)
(@EPT (328.245)
(®MOVE

(@REFERENCE IMG

RED F C1BRT

SHARP

SERIAL NO.
Crosshair cursor - 759 T
(detection coordinate) 7| //g:“”
Solid line (reference line)
Dotted line (search line)

X:194 Y245

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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e When a vertical line is selected
Specify the start and end points on the Y
axis. Specify the start and end points
using the up/down/left/right arrow keys.
The points will move along the Y axis
(while keeping the same X coordinate).

Register a reference image
After setting the reference image area, store
an image in the controller as a reference
image.
Select "@REFERENCE IMG" using the up/
down arrow keys and select "REG" from the
popup menu.

@ SEARCH ARE
Specify the search area (inside the dotted
lines) on the "@SEARCH ARE (MDLO0)" line,
using the same procedures used for setting
the reference image area.
Note: Set the menu for MDL1. Setting
procedures are the same as MDLO.

5-6

@ Setting screen (Y-LINE)

Y-LINE  RESET  RETURN RED F C1BRT
MDL 0
@s.PT (194.175)
@EPT (194.344)
(@MOVE
(@ REFERENCE IMG
Crosshair cursor
(detection coordinate) |
Solid line (reference line) |
Dotted line (search line)
ARE
SEI L NO.
8F0HB3G26
"0 chan
|
|
|
X:194 Y:344
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
RECTANGLE ~ RESET  RETURN RED F C1BRT
MDL O
@DUP.L (224.208)
@LOR (287.271)
(@MOVE CONTRAST SRCH
@REFERENCEIMG ———— REG
DISP
e e— '
i ARP '
E =l
: IV-C35M 1
SHARP
SERIAL NO.
X 8F053G26
MODEL
IV-C35M
SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC
RECTANGLE ~ RESET ~ RETURN RED F C1BRT
MDL O
@UPL (224.208)
@LO0R (287.271)
@MOVE
] i s :
bl [shase] |
L] _Lseriy no !
T 8F 26 1
! MODEL 1
: IV-C35M :
X:224 Y:139

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
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(B REFIMG

On the "GREF IMG (MDLO0)" line, select a

reference image from the reference images

already registered.

Ex. 003 (000 to 026)

Select reference image No. 003 from the
26 registered reference images (000 to
026).

Note: This item is displayed only when the
"REFERENCE IMG" is selected on the
"DETAIL" in the upper function menu.
5> See page 5-4.

(6 DTECT CRD (detection coordinates)
Select whether to use the detection
coordinates as the center of the reference
area or to allow the point to be set freely.
Note: This item is displayed only when the

"DTECT COORD" is selected on the
"DETAIL" in the upper function menu.
o> See page 5-4.

(7) CONTR.PIXL
Select "CONTR.PIXL" (pixel contraction).
Note: This item is displayed only when the
"CONTR.PIXEL" is selected on the
"DETAIL" in the upper function menu.
> See page 5-4.

o> For detail about the "CONTR.PIXEL," see
page 3-20.

5-7

REG COND SCREEN COND SAVE DETAIL RED F C1BRT
(DREGISTER NO. 00 (0~15)
(2MEAS SHAPE (MDLO)  RECTANGLE
(3REFIMG ARE (MDLO)  SET (131.122)~(217.201)
(@SEARCHARE (MDLO) ~ SET (119.114~(224.214)
(5)REFIMG (MDLO) 15 (ggo;gz_s%5
(6)DTECTCRD (MDLO) L 176.164)
(D CONTR.PIXL (MDLO) :
i [ [shaee
(B)MEAS SHAPE (MDLT)  RECTANGLE: N0
(DREFIMG ARE (MDLT)  SET (224208)~372349)
({DSEARCHARE (MDL1) ~ SET (476.259)+(387.368)
{DREFIMG (MDL1) 003 (000~026) i
{DTECTCRD (MDL1)  CENTER (334.313) __ _!
{39CONTR.PIXL (MDLT) 3
SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
REG COND SCREEN COND SAVE DETAIL RED F C1BRT
(DREGISTER NO. 00 (0~15)
(@MEAS SHAPE (MDLO)  RECTANGLE
(3REFIMG ARE (MDLO)  SET (131.122)~(217.201)
@SEARCHARE (MDLO) ~ SET (119.114~(224.214)
(®)REFIMG (MDLO) 003 (000~026)
®)DTECTCRD (MDLO) £ 176.164 — [ CENTER
CONTR.PIXL (MDLO) .
@ (MDLO) ' T SET
(BMEAS SHAPE(MDL1)  RECTARGLE 10
(DREFIMG ARE (MDL1)  SET (2242081~ (372349)
{0'SEARCH ARE (MDL1) ~ SET (276.259) (381.368)
ADREFIMG (MDL1) 003 (000~025) :
({DTECTCRD (MDL1)  CENTER (334.313) _ _ i
{3CONTR.PIXL (MDL1) 3
SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
REG COND SCREEN COND SAVE DETAIL RED F C1BRT
(DREGISTER NO. 00 (0~15)
(2MEAS SHAPE (MDLO) ~ RECTANGLE

(3®REFIMG ARE (MDLO)
(@) SEARCH ARE (MDLO)
(®REFIMG (MDLO)
(®)DTECT CRD (MDLO)
(@ CONTR.PIXL (MDLO)

(8MEAS SHAPE(MDL1)
(9REFIMG ARE (MDL1)
(0)SEARCH ARE (MDL1)
ADREFIMG (MDL1)
{2DTECT CRD (MDL1)
{3CONTR.PIXL (MDL1)

SET (131.122)~(217.201)
SET (119.114~(224.214)
003 (000~026)

RECTANGLE. 1o

SET (3242087(372:319)
saue.z%%»u 769)
003 (000-025) :

CENTER (334373___ !
3

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the "MEAS COND" (or "REG COND") screen
and press the SET key. Select
"EVALUATION" on the popup menu to go to
the "EVALUAT COND" screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)

will appear.

> For details about "EVALUAT COND," see page
3-28.

MEAS CND SCREEN |COND SAVE RED F G1BRT
(DDTECT PRECISION STANDARD MG PRE-PROC
(DREGISTERNO.  00(0~15) REG-COND
(3MODE 2P-SCH EVALUATION
@SEARCH YES DSTRANGL
BMATCHING AVG-GRAYS NUM-CALC
out
REGISTER NO.

©WDLO ool 1oZbsb4bshsobslodh i 1fi 2 345
@MDL1 o R PR e e e e e e e R R R R

P R R R T e e e e e S S e R B

SET=REG COND FOR ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND

COLOR F C1DRK

OBJECT TYPE COND
TYPEOQO
—}-TYPEO1

TYPE RUN COND
IMAGE-ADJ
——MEA-CND(CAMERAT)

MEASO
POSI-CORRECT
MEAS01 (CHK-DEG-MATCH F)
IMG PRE-PROC
= MEAS CND
__REG-COND
EVALUATION COND

NUM-CALC
OUT-COND

MEAS(NEW)

[+ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJTYPEIO

— OBJ-TYPE SYS.

DISTANCE&ANGLE COND

(DREGISTER NO.
(2)CONDITION SET
(3MATCH LVL(MDLO)
@ XCOORD.(MDLO0)
()Y COORD.(MDLO)
(®)GRAY LVL(MDLO)
(DMATCH LVL(MDL1)
(®X COORD.(MDL1)
(@Y COORD.(MDL1)
GO GRAY LVL(MDL1)
ADTEST

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(DREGISTER NO. 00(0~15) [TESTRESULT] ~ [OUTPUT]
(2CONDITION SET AUTO(10%)

(3MATCH LVL(MDLO) -10000~+10000 MO= NO
@)X COORD.(MDLO) 000.0-511.0  X0= NO
(&)Y COORD.(MDLO) 000.0~4790  Y0= NO
(&)GRAY LVL(MDLO) 00002550  GO= NO
@ MATCH LVL(MDL1) -10000~+10000 Mi= NO
(®X COORD.(MDL1) 000.0-511.0  Xi= NO
(@Y COORD.(MDL1) 00004790 Yi= NO
A0GRAY LVL(MDL1) 00002550  Gi= NO
ADTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numeric calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
5> See "Chapter 21: Set the Input/Output Conditions."

M Display the inspection results
Return to the operation screen and press the TRG/BRT key. The inspection results will be displayed on
the screen.

l When a 2 point search has been specified

COLOR F C1 DRK
Ve

(TYPEOO)

Final evaluation result ——— > OK Model 0
Measuring time > MEAS XXXXms 2001-10-14 10:38
Measurement program number > MEASUREMENT 1 CHK-DEG-MATCH

Registration number REGISTER N0O(0~15) s y
Degree of match with the ] [ M0=+09878 0K :
reference image for model 0 X0= 288.0 OK ﬁ Model 1
Detection coordinates for model 0—>[y0= 190.0 OK | . /
. 1V-Cg3! D
Average gray level in the L 0= 02800K : :

reference image for model 0

; > M1=+09306 OK : !
Degree of match with the ] N '
reference image for model 1 !
Y1= 3550 OK

Detection coordinates for model 1J_

. > Gi= 023.0 OK
Average gray level in the ]
reference image for model 1*

Xo~7 0000000 yo~7 DOOOOCCO READY D
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 6: Lead Inspection

6-1 Outline

Inspect the condition of IC leads and connector pins based on positional

Purpose information obtained from the gray scale search function. (No. of leads or pins that
can be detected: Max. 128 pieces)
Applications | Inspect IC leads or connector pins
@ Inspect the layout of the IC leads and connector pins
Lead measure-/ _bo 4, D1t , D2 _ [Lead inspection]
ment limit line N ah "1 ___ - Number of leads K
Lead — | |5 o o " DO to D2: Distance
Kol | |=| K1l | |=|K2| | |=|K3]||= between leads
- WO to W3: Lead width
Reference line -LOto L3: Lead length
Examples WO Wi1 W2 W3

* Inspection procedure

(1) Determine the measurement points (KO to K3) from the mid points of the
leads and the reference line.

@ Calculate the maximum and minimum distances between the leads (DO to
D2) on the reference line.

@ Calculate the maximum and minimum lead lengths (LO to L3), starting from
the measurement points (KO to K3) and measuring toward the lead measure-
ment limit line.

@ Calculate the maximum and minimum lead widths (WO to W3) from the meas-
urement points.

6-1
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6-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" -> "TYPEOOQ" -> "MEA-CND
(CAMERAT1) " -> "MEAS(NEW)," in that
order. Then press the SET key to bring up
the "MEASUREMENT1" screen.

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "COLOR
FILTER."

Select "(2)COLOR FILTER SET" and press
the SET key, a sub-menu "COLOR FILTER
SET" screen appears. Select "1)FILTER
TYPE" and press the SET key. Select a color
you want to filter from the popup menu.

> For detail, see page 3-5.

Return to the "MEASUREMENT 1" screen
and select "INSPECT-LEAD" from the popup
menu on the "@MEAS SELECTION" line.

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
—TYPEOO

— TYPE RUN COND

[— IMAGE-ADJ

(DCOLOR MODE
()COLOR FILTER SET
(3MEAS SELECTION

[~ MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)
[ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 10

L— OBJ-TYPE SYS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
(DCOLORMODE ~ COLOR FILTER ———[COLOR FILTER
(2COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(BMEAS SELECTION NO
COLOR FILTER SET SCREEN COND SAVE RED F C1 BRT
(DFILTER TYPE RED - RED
GREEN
BLUE
BRIGHT LEV
ANY
MEASUREMENT1 SCREEN COND SAVE F C1BRT
(COLORMODE ~ COLORFILTER NO
(2)COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEVATION
(@MEAS SELECTION INSPECT-LEAD CHK-DEG-MATCH
T |INSPECTLEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS
CND" that is a sub-menu of "MEASO1(INSPECT-LEAD)" and press the SET key to enter the
"MEAS CND" setting screen. Move to the "(1)MEAS SELECTION" line on the

"MEASUREMENT1" screen and select "INSPECT-LEAD" from the popup menu.
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o Setting the measurement conditions

(1) REGISTER NO.

16 registers are available for the lead MEAS CND SCREEN COND SAVE RED F Ci BRT
inspection (Registers 0 to 15).

(DREGISTERNO.  00(0~15) NO
If you want to set the measurement OREGISTEREXIST  YES VES ST

conditions for a different register number,
press the SET key to highlight the

(3)DTECT PRECISION STANDARD ——————— | HIGH

register number currently selected. Then REGISTERNO.  |oojo1j020304losoep7pefost ot 1f1 2131415
press the up and down arrow keys to @MEAS OBJECT O x| x| [ [ [ || || ||| x
select the register number whose LEADLENGTH 5| [ [X XXX XXX XX XXX

measurement conditions you want to set.
Press the SET key to confirm your
selection.

(2 REGISTER EXIST
Select whether to register or not.

(@ DTECT PRECISION
Select detection precision. You can
select one of two levels (standard/high), SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
according to your conditions, the desired
precision level for detection results, and the detection speed.
> For details, see page 3-20.

REGISTER NO. (49)MEAS OBJECT, LEAD LENGTH)
Register setting conditions are shown for each register number. Circles mean that
"REGISTER NO." has set to "YES."

@ Setting (display) of items to be inspected

REGISTER NO. 00]01]02 ,When item "(@REGISTER EXIST" has set "YES," a
@MEAS OBJECT OlO[X] -~~~ circle is displayed.
LEAD LENGTH OIX[X] -===- On the "REG COND" screen, when the "(Z)EXTENSION

MEAS" is set to "LEAD-LENGTH," or "BALL-WIDTH," a
circle is displayed.
> See (7) and 8 on page 6-6.

X : No setting

B How to set the register conditions

e How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the MEAS CND setting screen, move  [escnd
the cursor to "@MEAS OBJECT" and
press the SET key. The cursor will move (DREGISTERNO.  00(0~15)
into the table. Move the cursor to the "Q" | @REGISTEREXIST VES
column and press the SET key. (3)DTECT PRECISION STANDARD
Note: If you press the SET key in the "X"

SCREEN COND SAVE RED F C1 BRT

. . . . REGISTERNO. oo 1joodo4baloso7zpsiosfidt 1f12t3i4lts
COlUmn, the Settlng will be invalid. @MEAS OBJECT O[> << <> <[ ¢
LEADLENGTH XXX XX XXX XX <[] <[] ¢
2) On the "MEAS CND" setting screen, press \ G FREPROC
the TRG/BRT key to move the cursor to the REG.COND
upper function menu. Select the "COND" EVALUATION
item and then select the "REG-COND" item NUM-CALC
and press the SET key. out

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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3) On the menu tree, move the cursor to the  [“seLecT osJECT TYPE COND COLOR F C1BRT
"MEAS CND" item, and press the right | osjecTTvPECOND
arrow key. The sub menu which contains G- TYPEOD (DREGISTER NO.
the "REG COND" item will appear. Move [ TYPE RUN COND (DTECT SHAPE
the cursor to either of these items and press [ IMAGE-ADJ (DSEARCH AREA
[ MEA-CND (CAMERA1) (@DTECT MODE
the SET key. — MEASO (B)SEARCH DIRECT
L POSICORRECT ©THRESHOLD
- MEASO1 (INSPECT-LEAD F)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
L MEAS(NEW)
[+]— MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINALOUTPUT COND
 OBJTYPEIO
— OBJTYPESYS.
SET=TO NEXT SUB-MENU ESC-BACK SEL=CHNG MG TRG=POPUP

o Set the register conditions

(1 REGISTER NO. REG COND SCREEN COND SAVE DATAL  RED F C1 BRT
The currently selected register number is
displayed. (DREGISTERNO.  00(0~15) / RECT(ARTIFACT)

LINE
If you want to set the measurement | @DTECTSHAPE  RECT(ARTIFACT)
y (3)SEARCHAREA  SET(224,208)~(287,271) CIRC-L

conditions for a differept rggister numlber, @DTECTHODE  CENT(EAT)
press the SET key to highlight the register | gseapcrorect Horz>) . ————

CENT(BRT)
number currently selected. Then press the (®THRESHOLD SET(D:osoE:m\ CENT(DRK)
up and down arrow keys to select the (DEXTENSION ~ LEAD-LENGTH
register number whose measurement (®EXTMEAS DIRECT VERTY=+000N - - - . HORIZ(~)
conditions you want to set. Press the SET : HORIZ(+-)
key to confirm your selection. VERT(})

VERT( 1)

(2 DTECT SHAPE NO
Select a detection shape. Three shapes LEAD-LENGTH
are available: "RECT(ARTIFACT)," "LINE," BALL-WIDTH

and "CIRC-L." Depending on which item is
selected, the choices on lines "(3)SEARCH
AREA" and "®SEARCH DIRECT" will [ SET=T0NEXT SUBMENU ESC-BACK SEL-CHNG IMG TRG-POPUP
change.

RECT Specify the coordinates of the upper left and lower right corners. The controller
(ARTIFACT) will detect an edge inside this rectangle. For details about processing artifacts,
see page 3-26.

Specify the coordinates of the starting and end points. The controller will
LINE . . )

detect an edge along this straight line.
CIRC-L Specify the coordinates of the center and radius. The controller will detect an

edge inside this circle.

(3 SEARCH AREA
Specify a search area. Move the cursor to this line and press the SET key. The currently SET
item will be highlighted. Press the SET key again to enter the setting screen.

® When the "RECT (ARTIFACT)" is selected
Specify the upper left and lower right corners UP.LL
of the rectangular search area. : \

T
|
|
|
L ——

\LO.R
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o When the "LINE" is selected
Specify the coordinates of the

starting and end points. Start point—se.
hN . End point
® When the "CIRC-L" is selected
Specify the coordinates of the
center, radius, and starting point. -1~ Center
J/ \ Radius
l\ /1 ; ;/ = .
AN / \
< |- 1
\ /

@ DTECT MODE
Select a detection mode.

CENT(DRK) | Detect the center of a dark area found by the detection search.
CENT(BRT) | Detect the center of a bright area found by the detection search.

Search direction

|
Lo T8t

CENT(BRT) CENT(DRK)

(5) SEARCH DIRECT (search direction)
Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected
Horizontal (—) |Scan along the reference line from left to right (—)

Horizontal (+) |Scan along the reference line from left to right (+)
Vertical (1) Scan along the reference line from top to bottom (| )
Vertical (1) Scan along the reference line from bottom to top (1)

e When "LINE" is selected
Start point — End point |Scan along a straight line from the starting point to the end point

End point — Start point |Scan along a straight line from the end point to the starting point

e When "CIRC-L" or "ELIP-L" is selected
Clockwise direction Scan around the circumference clockwise

Counter-clockwise direction Scan around the circumference counter-clockwise
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H Example of settings

- Example when @DTECT MODE (detection mode) is set to "CENT (BRT)" (center dark) and
(B®SEARCH DIRECT (search direction) is set to "HORIZ (horizontal)."

A B

Center point

~a AN
P oy /et ey g

Brightness 7‘ ' '

Difference in

light Reference line
A Direction B

- Example when @DTECT MODE (detection mode) is set to "CENT (DRK)" (center dark) and
(B®SEARCH DIRECT (search direction) is set to "HORIZ (horizontal)."

A B

Center point

Edge/

Edge Flat
width, width

| \
Difference in
light

A Direction B

Brightness

Reference line

® THRESHOLD

Specify a threshold value. Move the cursor to this line and press the SET key. The currently SET
item will be highlighted. Press the SET key again to enter the setting screen.

Move to each of the following items and press the SET key: "(1)GRYS." (difference of gray level)
"(@EDGE.W" (edge width), and "(3FLAT.W" (flat width). The current value for that item will be
highlighted and it can be changed using the up and down keys. After the value is correct, press
the ESC key to confirm it.

The values above can be reset to an appropriate level automatically. Move the cursor to the

upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

o> For details, see page 3-25.

(7) EXTENSION MEAS, (8) EXT. MEAS DIRECT
Extension measurements can be made for "LEAD-LENGTH" or "BALL-WIDTH" in line "@)
EXTENSION MEAS. Then, the "®EXT. MEAS DIRECT" item will appear. At the "8 EXT. MEAS

DIRECT" item, set the position for the extension measurement direction, relative to the reference
line.

Lead length

Measurement range
of lead length

~<—— Decide the position using
"(®EXT. MEAS DIRECT."

Reference line

Note: This line is only displayed when OBJECT TYPE COND SCREEN COND SAVE DENTAL RED F C1BRT
"RECT" or "LINE" was selected for the

- e (1)REGISTER NO. 00(0~15)
"DTECT SHAPE." To display this line, (@DTECTSHAPE  RECT(ARTIFACT)

move the cursor to the upper function (3SEARCHAREA  SET(224,208)~(287,271)
menu and select "DETAIL." Press the @DTECTMODE  CENT(BRT)

SET key and select "EXTENSION (®)SEARCH DIRECT  HORIZ(~)
MEAS" from the popup menu Then @THRESHOLD SET(DZOSO E:2 F304)

press the SET key.
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Lead Inspection

B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu MEAS CND SCREEN (COND SAVE RED F C1 BRT
on the "MEAS CND" (or "REG COND")
screen and press the SET key. Select (DREGISTERNO.  00(0~15)
"EVALUATION" on the pop up menu to go %gigg&g&f:& ;ﬁiNDARD
to the "EVALUAT COND" screen.

REGISTERNO.  |00j01/020304/05060708/09/10
@MEASOBJECT  [o|x|x|x|ix[x|x|x[x

X
LEADLENGTH x| [x[x|Ix x| ||| x]x

X
X
XX =
X
X
X
X

IMG PRE-PROC
REG-COND
EVALUATION
NUM-CALC
out

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION | SELECT OBJECT TYPE COND COLOR F C1BRT
COND" item on the menu tree screen and | OBJECTTYPECOND
press the SET key. G TYPEQO (DREGISTERNO.
—TYPE RUN COND (2)CONDITION SET
—IMAGE-ADJ (3NUMBER OF 0B
[}-MEA-CND (CAMERA1) @DISTANCE
— MEASO (B)LEAD WIDTH

| — POSI-CORRECT GLEAD LENGTH
E- MEASOT (NSPECTAEADF) = yreer

IMG PRE-PROC

MEAS CND
OBJECT TYPE COND

EVALUATION COND

NUM-CALC

OUT-COND

L MEAS(NEW)

[+~ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE IO

— OBJ-TYPESYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) [ EvALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
screen will appear.

, , . (@REGISTERNO. 00(0-15) [TESTRESULT]  [OUTPUT]
&> For details about the evaluation conditions, | oot AUTO(+10%)
see page 3-28. (3NUMBER OF OBJ 000~128 K= NO
@ DISTANCE 000.0~7020 D= NO
(B)LEAD WIDTH 000.0-7020 W= NO
(®)LEAD LENGTH 00007020 L= NO
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numeric calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT"
from the popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Set the Input/Output Conditions."

M Display the measurement results
Return to the opera-

tion screen and l Example when a straight line is selected as
press the TRG/BRT measurement shape
key. The measure- (TYPEOO) COLOR F C1DRK

ment results will be ,

displayed on the "inal evaluation resuft —————- OK

screen. Measuring time MEAS XXXXms 2001-10-14 10:38
Measurement program number ——> MEASUREMENT 1 INSPECT-LEAD
Registration number for the
measurement conditions ———————> REGISTER N00(0~15)

Number of leads ——————— [k-005 oK

Dostance between leads [D=°48-° OK
(maximum/minimum in pixels) 046.0 OK
Lead width [W=O17.0 oK

o

b

(maximum/minimum in pixels) 016.0 OK
L=034.0 OK
032.0 OK

Lead length
(maximum/minimum in pixels)

X0~7 00T Yo~7 00000 READY(
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 7: BGA/CSP Inspection )
7-1 Outline

Measure the center of gravity, area of each object, number of objects, and fillet

Purpose . : . . .
P diameter using a color that was emphasized by the color filter function.

Application | Inspecting BGA/CSP solder balls.

@ Measurement of 6 balls

Object 0 Object 1 Object 2

[Measurement results]

- Number of objects: K

- Area of each object: RO to R127
- Distance between centers of

gravity:
R (DX0, DYO) to (DX127, DY127)
P - Fillet diameters: FX, FY
Object3  Object4  Object 5
- Inspection procedure
Image | | Binary |_,| Object identification | Measure centers
capture conversion (numbering) of gravity

Area of each |_,)
object

Y

Ball size Fillet diameters

Distance between centers
of gravity for pairs of balls

;IDistance between balls |

—>|  Numberofballs |

7-1



BGA/CSP Inspection

7-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree) -> "TYPEOQQ" -> "MEA
CND (CAMERA1)" -> "MEAS(NEW)", in that
order. Then press the SET key to bring up
the "MEASUREMENT1" screen.

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "COLOR
FILTER."

Select "(@COLOR FILTER SET" and press
the SET key, a sub-menu "COLOR FILTER
SET" screen appears. Select "1)FILTER
TYPE" and press the SET key. Select a color
you want to filter from the popup menu.

> For detail, see page 3-5.

Return to the "MEASUREMENT 1" screen
and select "INSPECT-BGA/CSP" from the
popup menu on the "(3MEAS SELECTION"
line.

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
—-TYPEO

— TYPE RUN COND

— IMAGE-ADJ

- MEA-CND(CAMERAT)

MEASO

POSI-CORRECT

MEAS(NEW)

[~ MEA-CND(CAMERA?)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE I/0

L OBJ-TYPESYS.

— TYPE(NEW)

(DCOLOR MODE
() COLOR FILTER SET
(3MEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
(1) COLOR MODE COLOR FILTER — | COLOR FILTER
(2COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(@MEAS SELECTION NO
COLOR FILTER SET SCREEN COND SAVE RED F C1 BRT
(DFILTER TYPE RED——| RED

GREEN

BLUE

BRIGHT LEV

ANY
MEASUREMENT1 SCREEN COND SAVE F C1BRT

(1D COLOR MODE COLORFILTER
(2)COLOR FILTER SET (TO NEXT SUB-MENU)

(3MEAS SELECTION  INSPECT-BGA/CSP \ CHK-DEG-MATCH

NO
POSI-DEVATION

INSPECT-LEAD
INSPECT-BGA/CSP)
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

MULTI MATCHES
INSPECT NG

Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS

CND" that is a sub-menu of "MEASO1(INSPECT-BGA/CSP)" and press the SET key to enter the

"MEAS CND" setting screen. Move to the "(1I)MEAS SELECTION" line on the
"MEASUREMENT1" screen and select "INSPECT-LEAD" from the popup menu.

7-2




BGA/CSP Inspection

o Setting the measurement conditions

@ WINDOW . MEA-CND SCREEN COND SAVE RED F C1BRT
Select a window type. On the popup
menu, move the cursor to "NORMAL," @wINDow NORMAL ————————| NORMAL
"BINARY-IMG-MASK," or "POLYGON," (@REGISTERNO. ~ 0(0~3) BINARY-IMG-MASK
and press the SET key to select the item. | ORECISTEREXISTYES —_ |no | [POGON
YES

REGISTER NO. —~|0001/020304/05(060708/09[1 01 1/12/13[14{15
@BINAREACOND  [O[x[x[x

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NORMAL Normal window

Select this item if the captured image is other than a rectangle, circle, or

BINARY-IMG- |ellipse. This function masks the captured image using a stored binary
MASK image.

5> For details, see pages 3-37 to 41.
POLYGON

You can manually create any freeform polygon for the measurement area.

(@ REGISTER NO.

Select register number to measure. Number of selectable registers varies with window
shape selected.

NORMAL Oto3
BINARY-IMG-MASK |0 only
POLYGON 0 only

(@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (@BIN AREA COND)

Register setting conditions are shown for each register number. Circles mean that
"REGISTER EXIST" has set to "YES."

@ Setting (display) of binary area conditions
@WINDOW BINARY-IMG-MASK
(REGISTERNO.  0(0~3)
{(@REGISTEREXIST YES

NO | When item (®REGISTER
VES EXIST. is setto "YES," a
circle is displayed.

REGISTERNO.  |00(01/0200304{050600708[09]10[1 1[12[13[14{15]
@BINAREACOND |O|X|x|x

X I No setting
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BGA/CSP Inspection

B How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move MEA-CND SCREEN 'COND SAVE RED F C1BRT
the cursor to the "@) (or (5)) BIN AREA
COND" and press the SET key. The OwiNDOW NORMAL \ MG PREPROG
cursor will move into the table. Move the %EEEEEE E)C()IéT 5(3;3) REG COND
cursor to the "O" column and press the EVALUATION
SET key. ooy e
Note: If you press the SET key in the "X"
column, the setting will be invalid. REGISTERNO.  [oob1bdoababsbeb7osbsh ol th2hah4hs

@BINAREACOND |ofx[x[x

2) On the "MEA-CND" setting screen, press the TRG/BRT key to move the cursor to the upper

function menu. Select the "COND" item and then select the "REG COND" item and press the
SET key.

3) On the menu tree, move the cursor to the [ se(ecTosiECT TYPE COND
"MEAS CND" item, and press the right OBJECT TYPE COND
arrow key. The sub menu which contains TYPEQO

COLOR F C1BRT

i (DREGISTER NO.
the "REG COND" item will appear. Move T TYE}YPE RUN COND (2MEAS SHAPE
the cursor to this item and press the SET — IMAGE-ADJ %Q"ﬁgﬁ%&
key. [=F-MEA-CND(CAMERA1) GNVERTBW

MEASO
POSI-DEVIATION
MEASO1(INSPECT-BGA/CSP)
IMG PRE-PROC
[=+ MEAS CND
L REG-COND
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
+] MEAS(NEW)
— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 110
— OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

(©NUM. OF DTECT

o Set the register conditions

(1) REGISTER NO. REG COND SCREEN COND SAVE DETAIL RED F C1 BRT
The currently selected register number is
displayed. @REGISTERNO. ~ 0(0~3)

i ft { th ; (@MEASSHAPE ~ RECTANGLE ——» | RECTANGLE
you want 1o set the measuremen (GMEASAREA  SET (224,208)~(287,271) CIRCLE

conditions for a different register number, @THRESHOLD  SET [ULM255 L.LM100 (0-255)] ELLIPSE
press the SET key to highlight the register GINVERTBW  NO

number currently selected. Then press the (@®NUM. OF DTECT xoom NO
up and down arrow keys to select the YES
register number whose measurement
conditions you want to set. Press the SET
key to confirm your selection.

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




BGA/CSP Inspection

* When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"MWINDOW" on the "MEA-CND"
screen, the "A)REGISTER NO." line will
not be displayed and the other item
numbers are decrement by one since the
register number for "BINARY-IMG-MASK"
and "POLYGON" is fixed.

(2 MEAS SHAPE
Specify shape of measuring range.

REG COND SCREEN COND SAVE DETALL RED F C1 BRT
(DMEASSHAPE  RECTANGLE

(OMEASAREA  SET (224,208)~(287,271)

(THRESHOLD ~ SET [U.LM255 L.LM100 (0~255)]

@INVERTBW  NO
(BNUM. OF DTECT  X00 Y00 (0~64)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

RECTANGLE Specify the coordinates fo_r the upper left and lower nght corners.
The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE .
area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE o
area enclosed by this ellipse.
(3 MEAS AREA

Specify a search area.

e When "RECTANGLE" is selected

Specify the upper left and lower right corners of the

rectangular search area.

e When "CIRCLE" is selected
Specify the center and the radius.

UP.L

T
|
|
|
L - — e

\LO.R

e When "ELLIPSE" is selected
Specify the center and the
radius.

gl N \Center
/ \ Radius
T - ~N
\ , R
AN _ / \
-~ I
\ /
N\ /
Center Radius
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BGA/CSP Inspection

@ THRESHOLD
Specify a threshold value.
Move the cursor to "1)U.LM" and press the SET key. Then move the cursor to "(@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can
increase or decrease the value by pressing the up and down arrow keys. Press the ESC key
to confirm the value you want.
> For details, see page 3-21.

(®) INVERT B/W
Select whether to invert the display of black and white inside the measurement area.

(® NUM. OF DTECT
Specify the number of solder balls to detect using a matrix (lines x rows). (The balls shown on
page 7-1 are arranged in a 3 x 2 matrix. Therefore, in this case specify X=3and Y = 2.)

Setting the mask details

On the "REG COND" screen, move the REG COND SCREEN COND SAVE DETAIL RED F C1 BRT
cursor to the upper function menu by

pressing the TRG/BRT key. Select g;iﬁgii:‘g el

"DETAIL" by pressing the left and right BMEAS AREA SET (224.208)~(28727

arrow keys and then press the SET key. @THRESHOLD SET [U.LM255 L.LM100 (4-255)]

On the popup menu, you can select B)INVERT BW NO

"MASK REGIST.," "BINARY PROCESS," ®NUM. OF DTECT X00 Y00 (0~64) [IMASK REGIST.
"BINARY NOISE FILT," "BOUNDARY (DMASKNO. 003 _.Ino LIBINARY PROCESS

PROCESS, " and "AREA FILTER." The (®MASK SHAPE NO < | RecTANGLE| [JBINRY NOISE FILT
items selected here will be displayed on CIRCLE ~BOUNDARY PROCESS

" " (9)BINRY PROCESS FIXED ELLIPSE LJAREAFILTER
the REG COND menu. (0BINARY NOISE FILT NO
@ MASK NO ({)BOUNDARY PROCESS LID
Select a m.a sk number (@AREAFILTER UILM245760 L.LMODSQO0(0~245760)
* This is available when "NORMAL" is VALID NO FIXED
selected on the "®W|NDOW" line. INVALID EXPD.—CONTR. THRES-ADJ (VAR-DIFF)
CONTR.—EXPD. THRES-ADJ (VAR-RATE)
MASK SHAPE SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

Select mask shape.

- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."

- When "BINARY-IMG-MASK" is selected on the "1)WINDOW" line, this line will not
appear, since this is already selected on the "MASK BINARY IMG" screen.

- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

(9 BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-23.

BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. — CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-24.
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BGA/CSP Inspection

() BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
> For details, see page 3-22.

{2 AREA FILTER
This function is used to exclude an object from measurement if its area is outside of the
upper or lower limits. Specify a number from 0 to 245760.

B Example of register measurement are and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Measurement area—|
(Rectangle)

Mask area —
(Rectangle)

B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu  Mygacno SCREEN COND SAVE RED F C1 BRT
on the "MEA-CND" (or "REG COND")
screen and press the SET key. Select ®wiNoow B'NARY-'MG-MN QAEGGPCF;E&EROC
"EVALUATION" on the pop up menu to go %;Eg::g e CALUATON
to the "EVALUAT COND" screen. @MASKENARY MG REFSNG NUM-CALC
(BBINIMGMASK  (TO NEXT SUB-MENU) out
REGISTERNO.  [50lo lodoapalosloeb7bsosftoft 1f1 it 45
©BINAREACOND |~

2) Move the cursor to the "EVALUATION [ SELECT OBJECT TYPE COND COLOR F C1BRT
COND" item on the menu tree screen and OBJECT TYPE COND
press the SET key. TYPEQO (DREGISTERNO.
—]- TYPEO! (2)CONDITION SET
TYPE RUN COND (3NUMBERS OF 0BJ
IMAGE-ADJ @TOTALAREA
—}-MEA-CND(CAMERA1) (5)0BJECT AREA
MEASO (®X DIRECT SPACE
POSI-DEVIATION (7)Y DIRECT SPACE
MEASO1(NSPECT-BGAICSP F) (g)x FiL T WIDTH
MEGAZ,FE;ENEHOC @Y FILLET WIDTH
TEST
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[ MEA-CND(CAMERA2)
F— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJTYPE IO
— OBJTYPESYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP




BGA/CSP Inspection

The "EVALUAT COND" (evaluation conditions)

screen will appear.

> For details about the evaluation conditions,
see page 3-28.

B Numeric calculation setting

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(@REGISTER NO. 0(0~3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(+10%)

(®NUMBER OF 0BJ 000~128 K= NO
@TOTAL AREA 000000~245760 A= NO
(5)OBJECT AREA 000000~245760 R= NO
®X DIRECT SPACE 000.0~511.0  DX= NO
(@)Y DIRECT SPACE 000.0-479.0  DY= NO
@®XFILLET WIDTH 000~511 FX= NO
(@Y FILLET WIDTH 000~479 FY= NO
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)
SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-

CALC" from the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

B Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT"

from the popup menu.
- Select "OUT-COND" on the menu tree.

> See "Chapter 21: Setting the Input/Output Conditions."

M Display the inspection results

Return to the operation screen and press the TRG/BRT key. The inspection results will be displayed

on the screen.

[Display of the inspection results]

Final evaluation result
Measuring time

(TYPEOO) COLOR F C1DRK

0K

» MEAS XXXXms 2001-10-14 10:38

Measurement program number —
Registration number of
measurement condition ]

"NUMBER OF OMJ
TOTAL-AREA
OBJECT-AREA
(Max./Min. : Number of pixels
XDIRECT SPACE
(Max./Min. : Number of pixels

)
)
YDIRECTSPACE————— ]
(Max./Min. : Number of pixels)

)

X FILLET WIDTH ————— |
(Max./Min. : Number of pixels i
Y FILLET WIDTH

(Max./Min. : Number of pixels)

MEASUREMENT 1 INSPECT BGA/CSP

v

> REGISTER N00(0~15)
B K=006 0K
B A=008492 0K
[R=001450 0K
=L 001383 0K
[DX:138.2 0K
- 1364 0K
[DY=409.6 0K
- 4078 0K
[FX=031 0K
=L 03 0K
FY=031 OK
030 0K
Xo~7 IJ000000 Yo~7 JO0JO00C  READY O

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE




CChapter 8: Area Measurement by Binary Conversion )

8-1 Outline

Measure the area of the color extracted or the area of the workpiece of a color on a

Purpose emphasized using a color filter, and evaluate existence of the workpiece and size.

Inspecting contamination of different type of caps (inspects by measuring area of a

- certain color)
Application| g ring parts (puts a different color mark for each type of part and finds certain color

to sort parts)

@ Inspect contamination of different caps
NG ...

) [Measurement results]
' - Workpiece area
Example '

- Inspection procedures

Capture image|—> Color extraction —>|Specify evaluation—> Measurement
(binary conversion)l  |conditions (upper (area value)
and lower limits

8-1



Area Measurement by Binary Conversion

8-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree) -> "TYPEOQQ" -> "MEA-CND
(CAMERAT1)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the
"MEASUREMENT1" screen.

On the "(1)COLOR MODE" line, select either
"COLOR FILTER" or "EXTRACT COLOR." On
the "(QMEAS SELECTION" line, select "MEAS-
BIN-AREA."

> For details about the color filter, see page 3-5.

> For detail about the color extraction, see page
3-10.

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND

- TYPEQO
— TYPE RUN COND
— IMAGE-ADJ
[~ MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)
[t} MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
I— OBJ-TYPE 10
L— OBJ-TYPE SYS.
L TYPE(NEW)

(1 COLOR MODE
()COLOR FILTER SET
(3MEAS SELECTION

When "COLOR FILTER" is selected on the "(1)COLOR MODE."

MEASUREMENT1 SCREEN COND SAVE RED F C1BRT

(1 COLOR MODE COLOR FILTER — COLOR FILTER
(2)COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(@MEAS SELECTION MEAS-BIN-AREA

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

When "EXTRACT COLOR" is selected on the "(1)COLOR MODE."

MEASUREMENT! SCREEN COND SAVE COLOR F C1BRT

(2EXTRACT COLOR SET  (TO NEXT SUB-ME EXTRACT COLOR

(3MEASSELECTION ~ MEAS-BIN-AREA
\ NO
MEAS-BIN-AREA

CNT-BIN-OBJ
LABEL-BIN-OBJ

COLOR EVALUATION
INSPECT COLOR SHADING
MEAS-CAM-POSI

COLOR MODE EXTRACT COLOR COLOR FILTER
@) W‘

3. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO01(MEAS-BIN-AREA)" and press the SET key to enter the "MEAS

CND" setting screen.




Area Measurement by Binary Conversion

(1) WINDOW MEA-CND SCREEN COND SAVE RED F C1BRT
Select a window type. On the popup menu, DWINDOW NUM-OF-MASK 1 — = [ NUMOF MASK
move the cursor any of "NUM-OF- (QREGISTERNO.  00(0~15) NUM-OF-MASK 2
MASK1,2,4," "BINARY-IMG-MASK," or (®REGISTEREXIST  YES NUM-OF-MASK 4
"POLYGON," and press the SET key to BINARY-IMG-MASK
select the item. POLYGON

REGISTERNO.  00010203040506070800910/1 1/1213[14[15
@BINAREACOND  [Ofx| X[ X[ ||| [ [ X[ [x|x

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NUM-OF-MASK 1 Bring one mask area inside the measuring area.

NUM-OF-MASK 2  |Bring two mask areas inside the measuring area.

NUM-OF-MASK 4  |Bring four mask areas inside the measuring area.

Select this item if the captured image is other than a rectangle, circle, or
BINARY-IMG-MASK ie;lqh:;:. This function masks the captured image using a stored binary
5> For details, see pages 3-37 to 42.

POLYGON You can manually create any freeform polygon for the measurement area.

(@ REGISTER NO.

Select register number to measure. Number of selectable registers varies with window shape
selected.

NUM-OF-MASK 1 Oto 15
NUM-OF-MASK 2 Oto7
NUM-OF-MASK 4 Oto4
BIMARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

(@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (4)BIN AREA COND)
Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has set to "YES."

@ Setting (display) of binary area conditions

REGISTER NO. [w]of]ce[es
@BIN AREA COND[Q[X|X] |~==~~ When item "@REGISTER EXIST" is
X : No setting  setto"YES," acircle is displayed.
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B How to set the register conditions

@ How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the

cursor to the "@BIN AREA COND" and

press the SET key. The cursor will move into

the table. Move the cursor to the "O" column

and press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEA-CND" setting screen, press the
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press
the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.

o Set the register conditions

(1) REGISTER NO.

The currently selected register number is
displayed.
If you want to set the measurement conditions
for a different register number, press the SET
key to highlight the register number currently
selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"MWINDOW" on the "MEA-CND"
screen, the "AREGISTER NO." line
will not be displayed and the other item
numbers are decrement by one since
the register number for "BINARY-IMG-
MASK" and "POLYGON" is fixed.

MEA-CND SCREEN |COND SAVE RED F C1BRT
DWINDOW NUM-OF-MAS\
(@REGISTERNO.  00(0~15) el
(®REGISTEREXIST YES EVALUATION

NUM-CALC

ouT

REGISTERNO. - [odo1loZb3b4bsoeb7bsbdidfi 1l i3l dis
@BINAREACOND 5[ [5] x| [ ||| [ <]

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND
TYPEOO (DREGISTER NO.
T TYPEO! (2MEAS SHAPE
—TYPE RUN COND (MEAS AREA
—IMAGE-ADJ (@ THRESHOLD
[=F-MEA-CND(CAMERA) (G)INVERT BW

MEASO
POSI-DEVIATION
MEASO1(MEAS-BIN-AREA F)
IMG PRE-PROC
MEAS CND
L REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+}— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IIO
L OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG COND SCREEN COND SAVE DETAIL RED F C1 BRT
@REGISTERNO.  00(0~15)

(@MEASSHAPE  RECTANGLE

(®MEASAREA  SET (224,208)~(287,271)

@THRESHOLD ~ SET [U.LM255 L.LM100 (0~255)]

(B)INVERT B/W NO

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




Area Measurement by Binary Conversion

(2 MEAS SHAPE
Specify shape of measuring range.

Specify the coordinates for the upper left and lower right corners.

asdllallc s The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE L
area enclosed by this circle.
ELLIPSE Specify the center and the radius. The measurement area will be the

area enclosed by this ellipse.

(3 MEAS AREA
Specify a search area.

e When "RECTANGLE" is selected
Specify the upper left and lower right corners of the UP.L
rectangular search area. \

L - -

® When "CIRCLE" is selected
Specify the center and the radius.
g RN \Center
; \ Radius
1\ /1 ; ;/ = .
N P 4 \
b I
\ /
® When "ELLIPSE" is selected
Specify the center and the radius.
Center .
PR P Radius
’\ / S F -~

@ THRESHOLD
Specify a threshold value.
Move the cursor to "1)U.LM" and press the SET key. Then move the cursor to "(@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

> For details, see page 3-21.

(B INVERT B/W
Select whether to invert the display of black and white inside the measurement area.
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Setting the mask details @ When WINDOW has been set to "NUM-OF- MASK 2"
On the "REG COND" screen, move the cursor REG COND SCREEN COND SAVE DETAIL RED F C1BRT
to the upper function menu by pressing the
TRG/BRT key. Select "DETAIL" by pressing | DREGISTERNO.  00~7)
the left and right arrow keys and then press the | @VEASSHAPE  RECTANGLE ggﬁiﬁ?iﬁﬁéﬁss
SET key. On the popup menu, you can select (OMEAS AREA SET (224,208)~(287 27 0
@THRESHOLD SET [U.LM255 L.LM100(0~255)] | LIBINRY NOISE FILT
"MASK REGIST.," "BINARY PROCESS," and | gueriew 1o
"BINRY NOISE FILT." The items selected ®MASK NO. 0(0~1) NO
here will be displayed on the "MEA-CND" @MASKSHAPE ~ NO — | Recranate
menu. CIRCLE
(®BIMARY PROCESS  FIXED ELLIPSE
(@BIMARY NOISE FILT NO
(® MASK NO. FIXED
Select a mask number. THRES-ADJ(VAR-DIFF)
Note: This line is displayed when "NO. OF THRES-ADJ(VAR-RATE)
MASK 2" or "NO. OF MASK 4" is
selected at "(1)WINDOW" on the "MEA- NO
CND" screen. EXPD.~CONTR.
In case of "NO. OF MASK 4," 0 (0 ~ 3) is CONTREXPD.
displayed on this line. SET-SELECT AMENU ESC-BACK SEL=CHNG IMG TRG=FUNC

(7 MASK SHAPE
Select mask shape.
- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."
- When "BINARY-IMG-MASK" is selected on the "1)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.
- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-23.

(9 BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. — CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-24.

H Setting example of measurement area and mask area

MReasureT”lent area L - The inside of the measurement area (excluding
(Rectangle) Q the mask area) is converted to binary data.
Os—— |
—— Mask area
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B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on  [yeacno SCREEN COND SAVE RED F C1BAT
the MEAS COND (or REG COND) screen and
press the SET key. Select "EVALUATION" on %;VQZTSTMEIR " BINARY-IWM\ :WEGG F;)HOENF[’)ROC
. 0
tsk::er epeonp up menu to go to the EVALUAT COND (@REGISTEREXIST  YES EVALUATION
' @MASK BINARY MG~ REF-IMG NUM-CALC
BBINIMGMASK ~ (TO NEXT SUB-MENU) out

REGISTERNO.  |ooo1joZoab4loslosozbslog)i dli 1]t 213fi 4]t 5
@©BINAREACOND |

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" | SELECT OBJECT TYPE COND COLOR F C1BRT
item on the menu tree screen and press the | OBJECTTYPE COND ©
TYPEOO CHNG REG
SET key. [ﬁ TYPEO1 (2)CONDITION SET
—TYPE RUN COND (®REGISTER 00
—IMAGE-ADJ (@ REGISTER 01
[=}-MEA-CND(CAMERAT) (®)REGISTER 02
MEASO (B)REGISTER 03
POSI-DEVIATION (DREGISTER 04
MEASO1(MEAS-BIN-AREAF)  (®REGISTER 05
IMG PRE-PROC (9REGISTER 06
MEAS CND {OREGISTER 07
L REG-COND ADTEST
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+~ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IO
L— OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
screen will appear. . . @CHNG REG [TESTRESULT]  [OUTPUT]
o> For details about the evaluation conditions, (2)CONDITION SET AUTO(10%)
see page 3-28. (®REGISTER 00 000000~245760 AQ0= NO
@REGISTER 01 000000~245760
(®REGISTER 02 000000~245760
(©)REGISTER 03 000000~245760
(DREGISTER 04 000000~245760
(®REGISTER 05 000000~245760
(9REGISTER 06 000000~245760
({OREGISTER 07 000000~245760
TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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o Set the evaluation conditions
The display details vary with the setting of each window.

« When WINDOW has been set to "NUM-OF-

MASK 1" and "NUM-OF-MASK 2"
EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1 BRT

(DCHNG REG ~---------- ~.______ [TESTRESULT) _[OUTPUT] . .

(2 CONDITION SET RESET AUTO(10%) ~ ™~~~ " ~--""[- Change the display of items ) to

(®REGISTER00 000000-246760  A0-000200  OK NO | from "REGISTERO00O to 07" to

(@REGISTER1 000000-245760  A01-000201  OK :NO ! "REGISTEROS 10 15."

(®REGISTER(2 000000245760  A02000202  OK :NO ! o 15.

(©REGISTER03 000000-245760  AO3-000203  OK INO |_ | -

(DREGISTER04 000000-245760  AO-000204  OK iNO || YOU can set the output destinations

REGISTER05 000000~245760 205:000205 8& :mg : using the up and down keys.
REGISTER0S 000000-245760  A06=000206 INO !

(DREGISTER0? 000000-245760  AO7-000207  OK INO ! (NO, YO to Y7, C000 to C127)

ADTEST EXEC(WITH-POSLADJ WITHOUT-POSIADY) -

« When WINDOW has been set to "NUM-OF-MASK 4"
EVALUAT COND SCREEN COND SAVE EDIT SEL RED F Ct1 BRT

(DCHNG REG [TESTRESULT]  [OUTPUT]
(2 CONDITION SET RESET AUTO(:10%) .
(3REGISTER0D 000000-245760  AQ0-000200  OK NO |
(@REGISTERO1 000000-245760  AO1=000201  OK NOi_ | L
(®REGISTER0? 00000-245760 A02-000202  OK N i+ |  You can set the output destinations
(©REGISTER03 000000-245760  A03-000203  OK INO ! using the up and down keys.

(NO, YO to Y7, CO00 to C127)
(@TEST EXEC(WITH-POSLADJ WITHOUT-POSLADJ)

 When WINDOW has been set to "BINARY-IMG-MASK or "POLYGON"
EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1 BRT

(DCHNG REG [TESTRESULT]  [OUTPUT]

(2)CONDITION SET RESET AUTO(:10%) e

(®REGISTER00 000000~245760  A00=000200 OK N0 ;=7— You can set the output destinations
using the up and down keys.

@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSIADJ) (NO, Y0 to Y7, C000 to C127)

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from the
popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the popup
menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."
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M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed on
the screen.

(TYPEOO)

Final evaluation result I OK

Measuring time MEAS XXXXms 2001-10-14 10:38

Measurement MEASUREMENT 1 MEAS-BIN-AREA
program number

— Area for registration number 00 in the

COLOR F C1 BRT
e

measurement condition (Number of pixels) " A00-005253  OK
" 0] —————— A01=002674 OK
U 02 b~ A02=003200 OK
" 03 >~ A03=001884  OK
U 04 B~ AQ4=
" 05 |, - AO5=
" 06 >~ A06=
" 07 b~ A07=

*The areas will not be displayed

for any unspecified registration

numbers. Xo~70100000  Yo~70000C READY D

8-9
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CChapter 9: Object Counting by Binary Conversion )
9-1 Outline

Count the number of separate colored areas on a workpiece that were extracted
Purpose | color or with a color emphasized by using a color filter.

Application| Inspecting LED lighting indication on mobile phones, missing pills on sheets.

Q0 000 O Q [Measurement result]

- Number of workpieces/total

O O O Q Q Q @\ area size

T rpil
T S A D R ..........'/\

- Inspection procedure

Capture image I—’ Color extraction [—Measure (quantity, total area size)|
(binary conversion)

Example

Measurement area

9-1
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9-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree) -> "TYPEOQQ" -> "MEA-CND
(CAMERAT1)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the
"MEASUREMENT1" screen.

On the "(1)COLOR MODE" line, select either

"COLOR FILTER" or "EXTRACT COLOR." On

the "(@MEAS SELECTION" line, select "CNT-

BIN-OBJ."

> For details about the color filter, see page 3-
5.

o> For detail about the color extraction, see
page 3-10.

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND

- TYPEOO
— TYPE RUN COND
— IMAGE-ADJ
- MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)
[ MEA-CND(CAMERA2)
|— FINAL NUM. CALC
|— FINAL OUTPUT COND
L OBJ-TYPE 110
L OBJ-TYPE SYS.
L TYPE(NEW)

(DCOLOR MODE
(2)COLOR FILTER SET
(®MEAS SELECTION

When "COLOR FILTER" is selected on the "1)COLOR MODE."

MEASUREMENT1 SCREEN COND SAVE RED F C1BRT

(DCOLOR MODE COLOR FILTER—* COLOR FILTER
(2COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(@MEAS SELECTION  CNT-BIN-OBJ

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

When "EXTRACT COLOR" is selected on the "1 COLOR MODE."
MEASUREMENT1 SCREEN COND SAVE COLOR F C1BRT

(COLOR MODE EXTRACT COLOR\ COLOR FILTER
(2EXTRACT COLOR SET (TO NEXT SUB-MENU) EXTRACT COLOR

(3MEAS SELECTION CNT-BIN-OBJ
NO
MEAS-BIN-AREA

CNT-BIN-OBJ
LABEL-BIN-OBJ

COLOR EVALUTION
INSPECT COLOR SHADING
MEAS-CAM-POSI

3. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO1(CNT-BIN-OBJ)" and press the SET key to enter the "MEA-CND"

setting screen.

9-2
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o Setting the measurement conditions

1) WINDOW
Select a window type. On the popup menu, MEA-CND SCREEN COND SAVE RED F C1BRT
move the cursor to "NORMAL," "BINARY- DwNoow \ORIAL
_ " " " — > INORMAL
ISNIIE?' :YIAStK’ ?r tFl(r?L\_:GON, and press the (REGISTER NO. 0(0~3) NO BINARY-IMG-MASK
ey 1o select the lrem. (B®REGISTER EXIS YES —|YES|  [POLYGON

NORMAL |Normal window
— : REGISTERNO.  [odo1jo23p4bslosb7pslog)i i 11231415
Select this item if the @BINAREACOND  [O[X[X[X

captured image is
other than a
rectangle, circle, or
BINARY-IMG- | ellipse. This function
MASK masks the captured
image using a stored
binary image.
> For details, see
pages 3-37 to 41.

You can manually
create anv freeform SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

POLYGON y

polygon for the

measurement area.

(2 REGISTER NO.
Select register number to measure. Number of selectable registers varies with window shape

selected.

NORMAL O0to3
BINARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

(@ REGISTER EXIST
Select whether to register or not.

REGISTER NO. (@BIN AREA COND)

Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has set to "YES."

@ Setting (display) of binary area conditions

REGISTER NO. [oo]|ot|02]03

@BIN AREA COND [O[X[X] [-=--- When item "(@REGISTER EXIST" is
X Nosetting setto"YES," acircle is displayed.
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B How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the MEA-CND SCREEN COND SAVE RED F C1BRT
cursor to the "@BIN AREA COND" and
press the SET key. The cursor will move into %;ﬁgﬁ’g’gﬂ " ggi“;')’“ \ MG PRE-PROC
the table. Move the cursor to the "O" column BREGISTER EXIST YES E\s&g%gh‘

and press the SET key. NUM.CALG
Note: If you press the SET key in the "X" ouT
column, the setting will be invalid.

REGISTERNO. - [oolo 1o2o3babosloso7sbslioft 1121345
@BINAREACOND [

2) On the "MEA-CND" setting screen, press the

TRG/BRT key to move the cursor to the upper function menu. Select the "COND" item and then
select the "REG COND" item and press the SET key.

n 3) On the menu tree, move the cursor to the SELECT OBJECT TYPE COND COLOR F C1BRT
"MEAS CND" item, and press the right arrow OBJECT TYPE COND
key. The sub menu which contains the "REG mggg (DREGISTER NO.
COND" item will appear. Move the cursor to TYPE RUN COND (DMEAS SHAPE
o (3MEAS AREA
this item and press the SET key. J]:JMAGE-ADJ @THRESHOLD
—F-MEA-CND(CAMERA1) (5)INVERT BW
MEASO

POSI-DEVIATION
MEASO1(CNT-BIN-OBJ F)
IMG PRE-PROC
MEAS CND
L_ REGCOND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+ MEA-CND(CAMERA?)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IO
— OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

(1) REGISTER NO. REG COND SCREEN COND SAVE DETAIL RED F C1 BRT

The currently selected register number is DREGISTERND. | 00(0~15
displayed. - 0013

(@MEASSHAPE  RECTANGLE ———— | RECTANGLE
If you want to set the measurement GMEASAREA  SET (204208)~(287.271) CIRCLE
conditions for a different register number, @THRESHOLD  SET[ULM255 LLMI0D (0-258)] | o
press the SET key to highlight the register ®INVERTBW N0 ——— g
number currently selected. Then press the up YES
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
Tweaono . "(DWINDOW" on the "MEA-CND"
— screen, the "A)REGISTER NO." line
%mgﬁgf\:gE will not be displayed and the other item
@THResHol  Numbers are decrement by one since
@INVERTEBW mi gfg‘sgifd”};”(‘)bg éo(; Nl?: IIZU;?;I MG- SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2 MEAS SHAPE
Specify shape of measuring range.

Specify the coordinates for the upper left and lower right corners.

HECTANCE The measurement area will be the area enclosed by this rectangle.

Specify the center and the radius. The measurement area will be the

Glrielts area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE L
area enclosed by this ellipse.
(3 MEAS AREA

Specify a search area.

e When "RECTANGLE" is selected
Specify the upper left and lower right corners of the
rectangular search area. UP.L \

® When "CIRCLE" is selected
Specify the center and the radius.
gl N \Center
/ \ Radius
\ 7/ \
e I
\ /
® When "ELLIPSE" is selected
Specify the center and the radius. Center
_L Radius

- ~

1 —F - = <

-

@ THRESHOLD
Specify a threshold value.
Move the cursor to "1)U.LM" and press the SET key. Then move the cursor to "(@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG." Then press the
SET key to set the levels automatically.

> For details, see page 3-21.
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(®) INVERT B/W
Select whether to invert the display of black and white inside the measurement area.

Setting the mask details

On the "REG COND" screen, move the REG COND SCREEN COND SAVE DETAIL RED F C1 BRT

cursor to the upper function menu by
pressing the TRG/BRT key. Select "DETAIL" (DREGISTER NO. 0(0~8)
by pressing the left and right arrow keys and (OMEAS SHAPE i

(@MEAS AREA SET (224,208)~(287,27
then press the ?ET key. On the ec?‘pup MEeNU, | @treshoLd SET [U.LM255 L.LM100 (4~255)]
you can select "MASK REGIST.," "BINARY 5 INVERT BW \o
PROCESS," "BINRY NOISE FILT," @MASK NO. 00~3) [IMASK REGIST.
"BOUNDARY PROCESS, " and "AREA (ZMASK SHAPE NO — [yo CBINARY PROCESS
FILTER." The items selected here will be RECTANGLE| |/BINRY NOISE FILT
displayed on the "REG COND" menu. ®BINARYPROCESS ~ FIXED | GIRGLE (JBOUNDARY PROCESS
(@BINARY NOISE FILT ~ NO ELUPSE | |JAREAFILTER

(® MASK NO. ({DBOUNDARY PROCESS  VALID
Select a mask number. (AREAFILTER UJ M245760 L.LMQO0000(0~245760)
Note: This is available when "NORMAL" is
selected on the "WINDOW" line. VALD NO FIXED
INVALID EXPD.~CONTR. THRES-ADJ (VAR-DIFF)
CONTR.~EXPD. THRES-ADJ (VAR-RATE)

(7 MASK SHAPE

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
Select mask shape.

- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."

- When "BINARY-IMG-MASK" is selected on the "M)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.

- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-23.

(9 BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. — CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-24.

BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
> For details, see page 3-25.

() AREA FILTER
This function is used to exclude an object from measurement if its area is outside of the upper or
lower limits. Specify a number from 0 to 245760.

B Example of register measurement area and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Measurement area——
(Rectangle)

Mask area —
(Rectangle)
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Object Counting by Binary Conversion

B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on

MEA-CND SCREEN COND SAVE RED F C1BRT
the MEA-CND (or REG COND) screen and
press the SET key. Select "EVALUATION" on OWINDOW BINARY-IMG- IMG PRE-PROC
the pop up menu to go to the EVALUAT (@REGISTERNO. 0 REG COND
COND screen (®REGISTEREXIST ~ YES EVALUATION
' @WASK BINARY MG REF-IMG NUM-CALC
®BINIMGMASK  (TO NEXT SUB-MENU) out

REGISTERNO.  [odo1joZoab4loslospzbslog)idli 1]t 213fi 4l 5
@©BINAREACOND |

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" SELECT OBJECT TYPE COND COLOR F C1BRT
item on the menu tree screen and press the OBJECT TYPE COND

SET key. TYPEQO (DREGISTERNO.

- TYPEO! (2 MEAS SHAPE

TYPE RUN COND (3MEAS AREA

IMAGE-ADJ @THRESHOLD

—F-MEA-CND(CAMERA) (5)INVERT B

MEASO

POSI-DEVIATION
MEASO1(CNT-BIN-OBJ F)
IMG PRE-PROC
MEAS CND
L_ REG-COND
EVALUATION COND
NUM-CALC
OUT-COND
MEAS(NEW)
[~ MEA-CND(CAMERA?)
[— FINALNUM. CALC
— FINAL OUTPUT COND
L OBJ-TYPEIO
L OBJ-TYPESYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
screen will appear. . . (@DREGISTER NO. 0(0~3) [TESTRESULT]  [OUTPUT]
> For details about the evaluation conditions, (2)CONDITION SET AUTO(10%)
see page 3-28. (@NUMBER OF 0BJ 0000~3000 K= NO
@TOTALAREA 000000~245760 A= NO
BTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from

the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 19: Numerical calculation."

B Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the

popup menu.
- Select "OUT-COND" on the menu tree.

> See "Chapter 21: Setting the Input/Output Conditions."

B Display the measurement results

Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-

played on the screen.

Final evaluation result

(TYPEOO) COLOR F Ct1 BRT
Ve

—1OK

MEAS XXXXms 2001-10-14 10:38

Measuring time
Measurement

program

[K] of registration number

WWNhN—=—=200

in the measurement condition
[K]I=NUMBER OF OBJECTS

[A]=TORAL AREA

(Number of pixels)

- Areas will not be displayed
for unspecified registration

numbers.

9-8

MEASUREMENT 1 CNT-BIN-OBJ

K0=00006 OK
A0=015781 OK
-K1=00020 OK
A1=087620 OK
—K2=00010 OK
r-A2=042680 OK

R QQQ
O 0 ¢

X0~7 00000000 YO~7 N0000000 READY [
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE




C Chapter 10: Object Identification by Binary Conversion )
10-1 Outline

When there are several objects and the measuring position is arbitrary, the
presence or absence of objects and the size of the objects can be determined.

- The specified pixel area is converted to a binary image. The number of objects,
Purpose total size of the white area (the objects) and the area, center of gravity, main axis
angle, fillet diameter, center point, and circumference of each white area can be
measured.

.. | Counting the number of food products or parts, measuring the sloped angle or
Application| cenier of gravity of parts, and measuring the size of food products.

@ Measurement of 6 objects

[Measurement result]

- Object identification
/Q Not Q No2 No3 (numbering), number of
O objects present, total area.
- Area of each object (No.1 to

\O No.4 No.5 No. 6), center of gravity, main

No.6 s N ?
O axis angle, fillet diameter,

circumference, and center
point of each object.

Example Objects<

- Inspection procedure Measurement (area,
Image —>| Color extraction > Obiject identification |[—> gravity center, main
capture (binary conversion) (numbering) axis angle,
fillet diameter,

circumference, and
center point)
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Object Identification by Binary Conversion

10-2 Setting operation

H Setting the measurement conditions

@ How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree)-> "TYPEQOQ" -> "MEA-CND
(CAMERA1)" -> "MEAS(NEW)," in that order.
Then press the SET key to bring up the
"MEAS1" screen.

On the "1)COLOR MODE" line, select either

"COLOR FILTER" or "EXTRACT COLOR. " On

the "(@MEAS SELECTION" line, select "LABEL-

BIN-OBJ."

> For details about the color filter, see page 3-
5.

> For detail about the color extraction, see
page 3-10.

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND
—TYPEQO

— TYPE RUN COND

— IMAGE-ADJ

[~ MEA-CND(CAMERA1)

MEASO

POSI-CORRECT

MEAS(NEW)

[ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE 10

— OBJ-TYPE SYS.

— TYPE(NEW)

(1 COLOR MODE
()COLOR FILTER SET
(®MEAS SELECTION

When "COLOR FILTER" is selected on the "1)COLOR MODE."

MEASUREMENT1 SCREEN COND SAVE RED F C1BRT
(COLOR MODE COLORFILTER COLOR FILTER
(2)COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR

(@MEAS SELECTION  LABEL-BIN-OBJ

NO
POSI-DEVATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

When "EXTRACT COLOR" is selected on the "(1)COLOR MODE."

MEASUREMENT1 SCREEN COND SAVE COLOR F C1BRT

(DCOLOR MODE EXTRACT COLOR\ COLOR FILTER
(2EXTRACT COLOR SET  (TO NEXT SUB-MENU) EXTRACT COLOR
(3MEAS SELECTION LABEL-BIN-OBJ

NO

MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ

COLOR EVALUTION
INSPECT COLOR SHADING

MEAS-CAM-POSI

3. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO1(LABEL-BIN-OBJ)" and press the SET key to enter the "MEA-CND"

setting screen.
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Object Identification by Binary Conversion

o Setting the measurement conditions

@ MEAS GRAV CENTR MEA-CND SCREEN COND SAVE RED F C1BRT
Select yvhether or not to measure the center (DMEAS GRAV CENTER  NO NO
of gravity. @WINDOW NORMAL ———— NORMAL YES

(®REGISTER NO. 0(0~3) NO ||BINARY-IMG-MASK
@REGISTEREXIST ~ YES — |ygs | |PoLYGON

(B)LABEL ORDER SCAN-ORDER ——=—+[5oAN-ORDER
©AxANGL NO > INo'| | size oRoER
@FILT NO VES| | CENT-GRVTY-ORDER
®CIRC-L NO \ —

(©MID-PNT NO —~|NO

2 WINDOW YES
Select a window type. On the popup menu, -
move the cursor to "NORMAL," "BINARY- REGISTERNO.  |0001/0200304/05060708009]10[11/12[13]14{15|
IMG-MASK," or "POLYGON," and press the | DBINAREACOND |O]x|x|x

SET key to select the item.
NORMAL Normal window

Select this item if the captured image is other than a rectangle, circle, or
BINARY-IMG- |ellipse. This function masks the captured image using a stored binary
MASK image.

> For details, see pages 3-37 to 41.
POLYGON You can manually create any freeform polygon for the measurement area.

(@ REGISTER NO.
Select register number to measure. Number of selectable registers varies with window shape

selected.

NORMAL 0to3
BINARY-IMG-MASK |0 only
POLYGON 0 only

To save the measurement conditions using a different register number, press the SET key and
highlight the number. Change this number by pressing the up and down arrow keys.

@ REGISTER EXIST
Select whether or not to register the measurement conditions. When "YES" is selected, items
(5 to (9 will be displayed on the "MEA-CND" screen.

(B LABEL ORDER

Set the order for displaying the measured results. Select "SCAN-ORDER," "SIZE-ORDER," or
"CENT-GRVTY-ORDER" and then press the SET key.

Assigns label numbers in the order in which objects were scanned
S (from top to bottom) in the measurement range.
SIZE-ORDER Assigns label numbers by the size of the objects found in the

measurement range, from largest to smallest.

CENT-GRVTY-ORDER _ASS|gns label numbers by the of centgr grawt.y of the objects found
in the measurement range, from heaviest to lightest.

. Obg‘.ect.
identification
‘ ‘ Binary (in orde;ro)f
conversion scannin
’ . 93 Island

| Object identification
5 (in order of area)

Island
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Object Identification by Binary Conversion

® AX.ANGL (axis angle) - Main axis angle
Select whether to measure the angle of the longitudinal line Gravity center
(drawn through the gravity center of the workpiece) to the >
horizontal. S~ Main axis angle
@ FILT (fillet diameter) - Fillet width 3
Select whether to measure the diameters of horizontal and | S
vertical fillets on the workpiece. ‘ =
( i}
AR,
5

Fillet width (horizontal) i

CIRC-L (peripheral length) - Peripheral
Select whether to count the number of pixels in the

perimeter of the workpiece. @

The number of pixels in
the boundary line of an

F

object
(stepped are counted as
x+/2 pixels)
(@ MID-PNT - Center of gravity, main axis angle, and center
(middle point) Center of gravity (X1, Y1)
Select whether (0, 0) X1 - Calculated from the area and the position of each object.

- - (X1, Y1)=(Sx/N, Sy/N) N: Area
© Main axis angle
ifr* - Angle between the longitudinal and horizontal directions

to measure the vl
center point of
the workpiece.

(511, 479)
The "MID-PNT" refers to the center point of

horizgntal or vertical fillet curves.

. | Gravity L Gravity center
Vertical center y — Center point
fillet =
diamete .

~Spindle - Spindle
axis axis
angle angle
Horizontal fillet

diameter
By the combined use of the center point and the center of gravity, a workpiece’
orientation can be measured even when it cannot be evaluated by its spindle axis

REGISTER NO. ({0BIN AREA COND)
Register setting conditions are shown for each register number. Circles mean that "REGISTER
EXIST" has set to "YES."

@ Setting (display) of binary area conditions

REGISTER NO. |m]ot|02|03
(OBIN AREA COND [OIX[X] ==~~~ When item "@REGISTER EXIST" is
X . Nosetting setto"YES," acircle is displayed.
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B How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the MEA-CND SCREEN COND SAVE RED F C1BRT
cursor to the "@0)BIN AREA COND" and
press the SET key. The cursor will move into %CAVTSDSOG\;AV CENTER :gRMAL\‘ G PR O
the table. Move the cursor to the "O" column BREGISTERNO 00~ EVALUATION
and press the SET key. @REGISTEREXIST  YES DSTEANGL
. ; yen NUM-CALC
Note: If You press the SET key |n_ the . X (5)LABEL ORDER SCAN-ORDER | ot
column, the setting will be invalid. ®AXANGL NO
@FILT NO
_ ®CIRCL NO
2) On the "MEA-CND" setting screen, press the (@MID-PNT NO
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" |tem and press REGISTER NO. 00/01/02103004{05|06{07)08/09]1 01 1{1 21 31 4{1 5
the SET key @BINAREACOND [O[X[X[X
3) On the menu tree, move the cursor to the [ seLEcToBJECT TYPE COND COLOR F C1BRT
"MEAS CND" item, and press the right arrow | 0BJECTTYPE COND
key. The sub menu which contains the "REG | E-TP&0 (DREGISTER NO.
COND" item will appear. Move the cursor to | IMAGE-AD %mgg:g@;E
this item and press the SET key. [=}-MEA-CND(CAMERAT) @THRESHOLD
MEASO G)INVERT BW
POSI-DEVIATION
MEASO1 (LABEL-BIN-OBJ F)
IMG PRE-PROC
[ MEAS CND
L REG-COND
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
MEAS(NEW)
[} MEA-CND(CAMERAR)
[— FINALNUM. CALC
L — FINALOUTPUT COND
|— OBJ-TYPE IO
L OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

o Set the register conditions

(1) REGISTER NO. REG COND SCREEN COND SAVE DETAIL RED F C1 BRT
The currently selected register number is
displayed. (DREGISTERNO.  00(0~15)
(QMEASSHAPE ~ RECTANGLE ——— | RECTANGLE
If you want to set the measurement GMEASAREA  SET (204208)~(287.271) CIRCLE
conditions for a different register number, @THRESHOLD  SET[U.LM255 LLM100 (0~255)] | ELLIPSE
press the SET key to highlight the register ®INVERTBW ~ NOo ——— [0
number currently selected. Then press the up YES
and down arrow keys to select the register
number whose measurement conditions you
want to set. Press the SET key to confirm
your selection.
Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is
MEA-CND selected at "(MHWINDOW" on the "MEA-CND" screen, the "(1)REGISTER

@ueassrape  NO." line will not be displayed and the other item numbers are decrement
@MeasAREA by one since the register number for "BINARY-IMG-MASK" and

@THRESHOLD  "POLYGON" is fixed.
@INVERT BW
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(2 MEAS SHAPE

@ THRESHOLD

Specify shape of measuring range.

RECTANGLE Specify the coordinates fo.r the upper left and lower rlght corners.
The measurement area will be the area enclosed by this rectangle.
Specify the center and the radius. The measurement area will be the
CIRCLE .
area enclosed by this circle.
Specify the center and the radius. The measurement area will be the
ELLIPSE o
area enclosed by this ellipse.
(3 MEAS AREA

Specify a search area.

e When "RECTANGLE" is selected
Specify the upper left and lower right corners of the UP.L
rectangular search area. \

® When "CIRCLE" is selected
Specify the center and the radius.
P BN \Center
J/ \ Radius
l\ /1 ) ;/ -
N _ 4 \
i b I
\ /
® When "ELLIPSE" is selected
Specify the center and the radius.
Center i
_L Radius

7 = =
AN _ S F N

Specify a threshold value.

Move the cursor to "(1)U.LM" and press the SET key. Then move the cursor to "@)L.LM" and
press the SET key again. The current value will be highlighted for each item. You can increase
or decrease the value by pressing the up and down arrow keys. Press the ESC key to confirm
the value you want.

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

> For details, see page 3-21.

(®) INVERT B/W

Select whether to invert the display of black and white inside the measurement area.

Setting the mask details

On the "REG COND" screen, move the cursor to the upper function menu by pressing the TRG/
BRT key. Select "DETAIL" by pressing the left and right arrow keys and then press the SET key.
On the popup menu, you can select "MASK REGIST.," "BINARY PROCESS," "BINRY NOISE
FILT," "BOUNDARY PROCESS, " and "AREA FILTER." The items selected here will be displayed
on the "REG COND" menu.

> See page 8-6.
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Measurement area—|
(Rectangle)

® MASK NO.
Select a mask number.
Note: This is available when "NORMAL" is selected on the "1)WINDOW" line.

(7 MASK SHAPE
- Select "NO," "RECTANGLE," "CIRCLE," or "ELLIPSE."
- When "BINARY-IMG-MASK" is selected on the "M)WINDOW" line, this line will not appear,
since this is already selected on the "MASK BINARY IMG" screen.
- When "POLYGON" is selected on the "(1)WINDOW" line, specify the polygonal shape of the
mask.

BINARY PROCESS
Select a binary processing method. Move the cursor to "FIXED," "THRES-ADJ (VAR-DIFF)"
{adjustable threshold value (variation difference)}, or "THRES-ADJ (VAR-RATE)" {adjustable
threshold (variation rate)}, and press the SET key to continue.
> For details, see page 3-23.

(9 BINARY NOISE FILTER
Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to
continue.
> For details, see page 3-24.

BOUNDARY PROCESS
Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
> For details, see page 3-22.

() AREA FILTER

This function is used to exclude an object from measurement if its area is outside of the upper or

lower limits. Specify a number from 0 to 245760.

B Example of register measurement area and area mask

- The inside of the measurement area
(excluding the mask area) is converted to
binary data.

Mask area —
(Rectangle)
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B Set the evaluation conditions

@ How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the MEA-CND (or REG COND) screen and
press the SET key. Select "EVALUATION" on
the pop up menu to go to the EVALUAT
COND screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)

screen will appear.

> For details about the evaluation conditions,
see page 3-28.

10-8

MEA-CND SCREEN COND SAVE RED F C1BRT
(TMEAS GRAV CENTER  NO IMG PRE-PROC
(2WINDOW NORMAL REG COND
(®REGISTER NO. 0(0~3) g\s"}mgf’“
@REGISTER EXIST YES NUM-CALC
(5)LABEL ORDER SCAN-ORDER | oyt
(BAXANGL NO
@FILT NO
®CIRCL NO
(9MID-PNT NO

REGISTERNO. [0001/02/03004/05/06/070809[10[1 1[12[13[14[15

ADBINAREACOND [OX|X[X

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND

TYPEOO

—- TYPEO1

——TYPE RUN COND

—IMAGE-ADJ

[EF-MEA-CND(CAMERAT)

MEASO

POSI-DEVIATION

MEAS01(LABLE-BIN-OBJ F)
IMG PRE-PROC
MEAS CND

L REG-COND

EVALUATION COND
NUM-CALC
OUT-COND

MEAS(NEW)

[+~ MEA-CND(CAMERA2)

— FINALNUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE IO

L— OBJ-TYPESYS.

(DREGISTER NO.
(2)CONDITION SET
(®NUMBER OF OBJ
@TOTALAREA
®TEST

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(@REGISTER NO. 0(0~3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(£10%)
(B)NUMBER OF 0BJ 000~128 K= NO
(@ TOTALAREA 000000~245760 A= NO
(®LABEL NO. 000(0~000)
(®OBJECT AREA 000000~245760 R= NO
MAIN AXIS ANGL B=
FILLET WIDTH FX=
FY=
PERIPHERAL CR=
MID POINT CX=
CY=
@DTEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




Object Identification by Binary Conversion

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."

M Display the measurement results

Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-
played on the screen.

(TYPEOO) COLOR F C1 BRT
yh o
Final evaluation result —— > O K
Measuring time — MEAS XXXXms 2001-10-14 10:38
Measurement program ~__________L. \\zASUREMENT 1 LABEL-BIN-OBJ
Registration number in
the measurement condition]_l_- REGISTER NO.0(0~3)
NUMBER OF OBJECTS—— = k004 OK
TOTAL AREA A=006168  OK
LABEL NUMBER LABEL NUMBER 000 (000~003)
T OBJECT AREA 2;0210%45 8&
CENTER OF GRAVITY ———— GY=303.0
CORDINATE B=1028.0° Q O
MAIN AXIS ANGLE —————-| £X-042 0
FY=037
FILLET DIA CR=00138.8
[CX= O O O
__PERIPHERAL ley=
- CENT OF GRAYV, MAIN AXIS X0~7 00000000 YO~ 7 0000000 READYD
ANGL, FILLET WIDTH, MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

PERIPHERAL, or MID POINT are
displayed when measurement of
these parameters has been
specified ("YES" has been
selected) on the "MEAS COND"
menu (page 10-2).
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CChapter 11: Color Evaluation

11-1 Outline

Purpose | Evaluate whether the extracted color matches the reference.
Apblication Inspect arrangement of colored pencils (Check if the colored pencils are arranged in
PP proper order.)
Captured image Image after extracting a color Measured result
D\
Color extracted area Measurement
Example changes to white. area

Extracted color (red)

* When the arrangement is
appropriate, all the
measurement area will be
white after extracted each
color one after the other.

* Other colored pencils are
extracted one after the
other.

Color degree of match = (Binary area / Measurement area size) x 100
[Inspection procedures]

[Capture image|—|Color extraction (binary conversion)|-|Measurement|
[Measurement results]
- Binary area
- Color degree of match
- Average hue
- Average saturation




Color Evaluation

11-2 Setting operation
H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1. On the menu tree, select "TYPEOQ" -> "MEA- SELECT OBJECT TYPE COND COLOR F C1BRT
COND(CAMERAT1)" and "MEAS(NEW)," in that ORJECT TYPE COND
order. —-TYPEQO (COLOR MODE
— TYPE RUN COND (COLOR FILTER SET
— IMAGE-ADJ (3MEAS SELECTION
[~ MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)

[~ MEA-CND(CAMERA?)
|— FINAL NUM. CALC

L FINAL OUTPUT COND
L OBJ-TYPE 110
L OBJ-TYPESYS.
L TYPE(NEW)
2. Onthe "MEASUREMENT 1" screen, select MEASUREMENT! SCREEN COND SAVE RED F C1 BRT
(1COLOR MODE" and press"the SET key. @COLORMODE  EXTRACT COLOR ~__ [ COLORFILTER
From the popup menu, select "EXTRACT (2)COLOR FILTER SET (TO NEXT SUBMENU) ™ | [EXTRACT COLOR
COLOR " (®MEAS SELECTION NO
3. Select "(@COLOR EXTRACT SET" and press MEASUREMENT! SCREEN COND SAVE COLOR F C1 BRT
the SET"key to show the SET EXTRACT (DCOLOR MODE EXTRACT COLOR
COLOR" screen. Specify a color for color (2)COLOR EXTRACT SET  (TO NEXT SUB-MENU)
extraction on this screen. (3MEAS SELECTION NO
> For detail about the color extraction, see
page 3-10.
4. Return to the "MEASUREMENT 1" screen and MEASUREMENT! SCREEN COND SAVE COLOR F C1 BRT
select "COLOR EVALUATION" on the "@MEAS
- (DCOLOR MODE COLOR FILTER
SELECTION" line. (2)COLOR EXTRACT SET  (TO NEXT SUB-MENU)
(®MEASSELECTION ~ COLOR EVALUATION
NO
MEAS-BIN-AREA
CONT-BIN-0BJ
LABEL-BIN-OBJ
COLOR EVALUATION
INSPECT COLOR SHADING
MEAS-CAM-POSI

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Color Evaluation

5. Return to the menu tree and then enter "MEA-CND" screen from the "MEASO01(COLOR
EVALUATION P)" item.

Note: "P" means color extraction mode.

(1) WINDOW
Select a window type. MEA-CND SCREEN COND SAVE RED F C1BRT
NORMAL Normal window.
o orma do @wINDOW NORMAL —————————| NORMAL
Select this item if the @REGISTERNO. ~ 0(0~7) BINARY-IMG-MASK
captured image is other (BREGISTER EXIST YES — | POLYGON
than a rectangle, circle, or YES
ellipse. This function
BINARY-IMG- pk h di REGISTER NO.—~10001/020304/05(06070809/1 0[11[1213{14(15
MASK masks the captured image @BINAREACOND [0 XX ||

using a stored binary EXTRACT COLOR [ [x[x[x

image.

5> For details, see pages

3-37 to 41.

You can manually create
POLYGON any freeform polygon for

the measurement area.

@ REGISTER NO.
Select register number to measure. Number
of selectable registers varies with window
shape selected.

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NORMAL Oto7 m
BINARY-IMG-MASK |0 only
POLYGON 0 only

@ REGISTER EXIST
Select whether to register or not.

@ REGISTER E NO.
Register setting conditions are shown for each register [00001/02/03(0405/06/07/08/09/10[11]12/13[14{15
number. Circles mean that "REGISTER EXIST" has set to  |O]X|X|X

"YES." OIX|X|x




Color Evaluation

B How to set the register conditions

@ How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the

cursor to the "@BIN AREA COND" and

press the SET key. The cursor will move into

the table. Move the cursor to the "O" column

and press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEA-CND" setting screen, press the
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press
the SET key.

3) On the menu tree, move the cursor to the

"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.

o Set the register conditions

(1 REFERENCE COLOR

Select a reference color for color extraction
from the already registered colors (when
more than two colors are registered).

MEA-CND SCREEN COND SAVE COLOR F C1 BRT
@OWINDOW NORMAL N REG COND
(2REGISTER NO. 00 (0~7) EVALUATION
(®REGISTEREXIST  NO NUM-CALC
ouT
REGISTER NO. 10001020304050607P809(1 0111 211 3{1 41 5
@BINAREACOND  [X[X|X[X[X[X[x

EXTRACT COLOR  [X|

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND COLOR F Ct1 BRT

OBJECT TYPE COND

EF-TYPE0O
—IMAGE-ADJ

—MEASO

—FINAL NUM.
—FINALOUTP

(DREGISTER NO.

—TYPE RUN COND (2)DEFFERENCE COLOR

(3MEAS SHAPE

[=}-MEA-CND(CAMERAT) (@MEAS AREA

(POSI-DEVIATION F)

—POSI-CORRECT
[EFMEAS01 (COLOR EVALUATION P)

EAS CND
LReG cond

VALUATION COND
UM-CALC

OUT-COND
LMEAS(NEW)
[-1-MEA-CND(CAMERA?)

CALC
UT COND

—OBJ-TYPE I/O
—OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG CND SCREEN COND SAVE DETAL COLOR F Ci BRT
(REFERENCE COLOR 0 (0~7)

(2MEAS SHAPE RECTANGLE

@MEAS AREA SET (224, 208)~(287, 271)




Color Evaluation

(2 MEAS SHAPE
Specify shape of measuring range.

RECTANGLE Specify the coordinates folr the upper left and lower rlght corners.
The measurement area will be the area enclosed by this rectangle.

Specify the center and the radius. The measurement area will be the
CIRCLE o
area enclosed by this circle.

Specify the center and the radius. The measurement area will be the
ELLIPSE o
area enclosed by this ellipse.

(3 MEAS AREA
Specify a search area.

® When "RECTANGLE" is selected
Specify the upper left and lower right corners of the UP.L
rectangular search area. \

L - - — o

e When "CIRCLE" is selected
Specify the center and the radius.
PEal N \Center
N \ Radius
l\ /l / 7 \ \ m
\ - P 7 \
T |
\ /
® When "ELLIPSE" is selected
Specify the center and the radius.
-t \Center Radius
I\ _ / SF -~
-_1__ ; ’

Setting the mask details
On the "REG COND" screen, move the cursor to the upper function menu by pressing the TRG/
BRT key. Select "DETAIL" by pressing the left and right arrow keys and then press the SET key.
On the popup menu, you can select "MASK REGIST.," and "BINRY NOISE FILT." The items
selected here will be displayed on the "MEA-CND" menu.

@ BINARY NOISE FILTER REG CND SCREEN COND SAVE DETAL COLOR F C1 BRT
Select a binary noise filter type. Move the DREGISTERNO. 0 (0~7) T ——
cursor to "NO," "EXPD. = CONTR." (DREFERENCE COLOR 0 (0~7) " WEINRY NOISE FILT
(expansion — contraction), or "CONTR. — (3MEAS SHAPE RECTANGLE

" . . MEAS AREA ET (224, 208)~ (287, 271
EXPD" (contraction — expansion), and press Ouess SET¢ 08)~(28 )

the SET key to continue.
> For details, see page 3-24.

®BINRYNOISEFILT ~ NO ———f NO
EXPD. ~CONTR.
CONTR. ~EXPD.

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Set the evaluation conditions

@ How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on MEA-CND SCREEN COND SAVE COLOR F C1 BRT
the MEAS COND (or REG COND) screen and REG COND
press the SET key. Select "EVALUATION" on | Bateartano. o N
the pop up menu to go to the EVALUAT COND | ®REGISTEREXIST ~ YES gld“T/'-CALC
screen.

REGISTERNO.  [odb1po2bab4ospeozheodh di1fi i gt 5|
@BIN AREA COND [0l
EXTRACT COLOR  [Ofx[x[x|x[x[x|x

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" | SELECT OBJECT TYPE COND COLOR F C1 BRT
item on the menu tree screen and press the | OBJECTTYPE COND
SET kKey. (- TYPEQO (DREGISTERNO.
—TYPE RUN COND (2)CONDITION SET
—IMAGE-ADJ (AREA
[} MEA-CND(CAMERA1) @HUE (AvG)
[-MEASO (POSIDEVIATIONF)  (B)CHROMA (AVG)
—POSI-CORRECT (®)DEG-MATCH OF COL
[E1-MEASO1 (COLOR EVALUATION P) (2)TEST
MEAS CND
EVALUATION COND
UM-CALC
OUT-COND
L MEAS02 (COLOR EVALUATION P)
L MEAS(NEW)
[+ 1-MEA-CND(CAMERA2)
— FINAL NUM. CALC
|—FINAL OUTPUT COND
—OBJ-TYPE 0
L_OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) [ EVALUATCOND SCREEN COND SAVE EDIT SEL  COLOR F Ci BRT

screen will appear.

o> For details about the evaluation conditions, %ggﬁﬁf&h‘gﬁ 2U($O~(20°/) [TESTRESULT]  [OUTPUT]
see page 3-28. G)AREA 000. 0 ~245760 A= NO
@HUE (AVG) 000. 0 ~359.9 = NO
(B CHROMA (AVG) 000.0 ~255.0 = NO
(®DEG-MATCH OF COL -10000 ~+10000 CM= NO
@TEST EXEC (WITH-POSI. ADJ WITHOUT-POSI. ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."

B Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed
on the screen.

(TYPEOO) COLOR F Ct1 BRT

Final evaluation result (*1) — OK v

Measuring time MEAS xoms  2002-02-04 16:13
Measurement program MEASUREMENT 1 COLOR EVALUATION
number |—|

Registration number REGISTER NO. (0~7)

Measured binary area —— | A=016815 0K
Hue — | H=3102 oK

i $=059.9 oK
Saturation (chroma) —_’,__: CM=+01105 oK
Color degree of match

Xo~700000000 Yo~7 OOOOOOOO  ReADY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE




(Chapter 12: Color Unevenness Inspection )

12-1 Outline

Evaluate color unevenness based on the size of certain extracted areas of color
Purpose | hat are outside the reference color range.

Application| Evaluate ripeness of tomatoes.

Captured image Image after extracting a color Measured result

Example

Evaluation
Setting Upper condition Measurement area
extracting value NG
color Upper value \
Number of
‘ I OK NGs (number
- | / of pixels)
ower value
Lower l NG
value

[Inspection procedures]
|Capture image|—> | Set evaluation conditions (upper and lower limit values)|
—|Measurement
[Measurement results]
- Number of objects
- Total area
- Area of each object
- Max./min. hue
- Max./min. saturation
- Number of objects having faulty hue
- Number of objects having faulty saturation

12-1



Color Unevenness Inspection

12-2 Setting operation

H Setting the measurement conditions

1.

On the menu tree, select "TYPEO0Q" -> "MEA-
COND(CAMERA1)" and "MEAS(NEW)," in that
order.

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "EXTRACT
COLOR."

Select "2 COLOR EXTRACT SET" and press

the SET key to show the "SET EXTRACT

COLOR" screen. Specify a color for color

extraction on this screen.

> For detail about the color extraction, see
page 3-10.

Return to the "MEASUREMENT 1" screen and
select "INSPECT COLOR SHADING" on the
"(@MEAS SELECTION" line.

Return to the menu tree and then enter "MEA-
CND" menu from the "MEASO1(INSPECT
COLOR SHADING P)" item.

Note: "P" means color extraction mode.

12-2

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND

—FTYPEOO
— TYPE RUN COND
— IMAGE-ADJ
- MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)
[}~ MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 10
L— OBJ-TYPE SYS.
L TYPE(NEW)

(D COLOR MODE
()COLOR FILTER SET
(®MEAS SELECTION

MEASUREMENT1 SCREEN COND SAVE

COLOR F C1 BRT

(1)COLOR MODE
(@COLORFILTERSET  (TO NEXT SUB-MENU)
(®MEASSELECTION ~ NO

EXTRACT COLOR ~ COLOR FILTER

EXTRACT COLOR

MEASUREMENT1 SCREEN COND SAVE

COLOR F Ct BRT

(1 COLOR MODE EXTRACT COLOR
(@)COLOR EXTRACT SET  (TO NEXT SUB-MENU)
(3MEAS SELECTION NO

MEASUREMENT1 SCREEN COND SAVE

COLOR F Ct BRT

EXTRACT COLOR
(TO NEXT SUB-MENU)

(A COLOR MODE
(2)COLOR EXTRACT SET
(®MEAS SELECTION

INSPECT COLOR SHADING

NO

MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ

COLOR EVALUATION
INSPECT COLOR SHADING
MEAS-COLOR-POSI

SELECT OBJECT TYPE COND

COLOR F C1 BRT

OBJECT TYPE COND
E}-TYPE0O

L —TYPE RUN COND

—IMAGE-ADJ

[E-MEA-CND(CAMERA1)

L MEASO

|-POSI-CORRECT

EAS CND
VALUATION COND
UM-CALC
OUT-COND
L MEAS(NEW)
[ -MEA-CND(CAMERA?)
| FINAL NUM. CALC
L FINAL OUTPUT COND
—OBJ-TYPE 110
L_OBJ-TYPE SYS.
LTYPE(NEW)

(D COLOR MODE
(2)COLOR EXTRACT SET
(BMEAS SELECTION

[=FHMEASO1 (INSPECT COLOR SHADING P)

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP




Color Unevenness Inspection

(1 REGISTER NO.
Select register number to measure. When
making color unevenness inspection, you

; (DREGISTERNO. ~ 0(0~3)
can s_elect any register from 0 to 3 (a total of OREGISTEREXIST  YES oS
4 reqisters).

NO

MEA-CND SCREEN COND SAVE COLOR F Ct BRT

REGISTER NO. lodo1jo2o3o4bsloeo7palogft of11]1 2131 4]15]
(@ REGISTER EXIST . @MEASOBJECT IOl
Select whether to register or not. EXTRACT COLOR  [X|[x[x[X]

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

REGISTER NO. (@MEAS OBJECT)

Register setting conditions are shown for each register 00{01/02003J04{05{0607108109[10[1 1]12]13/14]15
number. Circles mean that "REGISTER EXIST" has set to Olx|x[x
|lYES.ll O >< >< x

B How to set the register conditions

e How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEA-CND" setting screen, move the MEA-CND SCREEN COND SAVE COLOR F C1 BRT
cursor to the "(@MEAS OBJECT" and press REGISTERNO.  0(0~3
the SET key. The cursor will move into the %REGlSTER EXIST Y|(ss )
table. Move the cursor to the "O" column and
press the SET key' , REGISTER NO. 100010203040050607P8091 Q111 211 3{1 41 5
Note: If you press the SET key in the "X" (MEASOBJECT  Olx[x|x
column, the setting will be invalid. EXTRACT COLOR  [X|X|X]X]

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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Color Unevenness Inspection

2) On the "MEA-CND" setting screen, press the | SELECTOBJECT TYPE COND COLOR F C1 BRT

TRG/BRT key to move the cursor to the upper | OBJECTTYPE COND
function menu. Select the "COND" item and E3-TYPEQD (DREGISTERNO.
then select the "REG COND" item and press [ TYPE RUN COND (REFFERENCE COLOR
the SET key. [—IMAGE-ADJ (BMEAS SHAPE

[=-MEA-CND(CAMERA1) @MEAS AREA

[-MEASO (POSI-DEVIATION ) (B)BINRY NOISE FILT
3) On the menu tree, move the cursor to the L POSI-CORRECT (®NUMOF FILT PASS
"MEAS CND" item, and press the right arrow [EHMEAS01 (INSPECT COLOR SHADING P)
key. The sub menu which contains the "REG EAS CND
COND" item will appear. Move the cursor to L con
this item and press the SET key. VALUATION COND
UM-CALC
OUT-COND
L_MEAS(NEW)

[1-MEA-CND(CAMERA2)

—FINAL NUM. CALC

— FINAL OUTPUT COND

—OBJ-TYPE 10

—OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

o Set the register conditions

(1) REGISTER NO.

The currently selected register number is | rReacno SCREEN COND SAVE DETAIL COLOR F C1 BRT
displayed. B (DREGISTER NO. 0(0~3) N WBINRY NOISE FILT
If you want to set the measurement conditions (DREFERENCE COLOR 0 (0~7) WBOUNDARY PROCESS
for a different register number, press the SET %MEAS SHAPE RECTANGLE WAREAFILTER

R : MEAS AREA SET (224, 208)~(287, 271)
key to highlight the register number currently | Zo oo et Epp “conth,

selected. Then press the up and down arrow @®NUM.OF FILT PASS EPDO CONTO(0~5)

keys to select the register number whose (DBOUNDARY PROCESS  VALID

measurement conditions you want to set. (®AREAFILTER U. LM245760 L. LM000000 (0~245760)

Press the SET key to confirm your selection.

Note: When the "BINARY-IMG-MASK" or the
"POLYGON" is selected at
"(MHWINDOW" on the "MEA-CND"
screen, the "AREGISTER NO." line
will not be displayed and the other item
numbers are decrement by one since
the register number for "BINARY-IMG-
MASK" and "POLYGON" is fixed.

@ REFERENCE COLOR SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

Select a reference color for color extraction
from the already registered colors (when
more than two colors are registered).

(3 MEAS SHAPE
Specify shape of measuring range.

RECTANGLE Specify the coordinates fo.r the upper left and lower nght corners.
The measurement area will be the area enclosed by this rectangle.

Specify the center and the radius. The measurement area will be the
CIRCLE .
area enclosed by this circle.

Specify the center and the radius. The measurement area will be the
ELLIPSE o
area enclosed by this ellipse.
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Color Unevenness Inspection

@ MEAS AREA
Specify a search area.

® When "RECTANGLE" is selected
Specify the upper left and lower right
corners of the rectangular search area.

® When "CIRCLE" is selected
Specify the center and the radius.

UP.L

N\

T
|
|
|
L - — e

\LO.R

- 71~ <Center
\

® When "ELLIPSE" is selected
Specify the center and the radius.

\ Radius
T - ~
, ~F
7 \
e I
\ /
N\ /
Center .
_l Radius

(6 BINARY NOISE FILTER

/I 2 g N

Select a binary noise filter type. Move the cursor to "NO," "EXPD. = CONTR." (expansion —
contraction), or "CONTR. — EXPD" (contraction — expansion), and press the SET key to

continue.
> For details, see page 3-24.

(® NUM.OF FILT PASS
Enter number of times of eliminating noise.

(7 BOUNDARY PROCESS

Select whether objects crossing the boundary of the window will be "VALID" or "INVALID."
Note: This item is not displayed unless "BOUNDARY PROCESS" is selected on "DETAIL" on

the upper function menu.
> For details, see page 3-22.

AREA FILTER

This function is used to exclude an object from measurement if its area is outside of the upper or

lower limits. Specify a number from 0 to 245760.

Note: This item is not displayed unless "AREA FILTER" is selected on "DETAIL" on the upper

function menu.

12-5
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B Set the evaluation conditions

@ How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on MEA-CND SCREEN COND SAVE RED F C1BRT
the MEAS COND (or REG COND) screen and o A——
press the SET key. Select "EVALUATION" on @25?&?5?05 COLOR 3‘0-0
(0~7) EVALUATION

the pop up menu to go to the EVALUAT COND (3MEAS SHAPE RECTANGLE NUMCALG
screen. @MEAS AREA SET (224, 208)~(287, 271) |

(5)BOUNDARY PROCESS ~ VALID

(®AREAFILTER U. LM245760 L. LM000000 (0~245760)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" [ SELECT OBJECT TYPE COND COLOR F C1 BRT
item on the menu tree screen and press the  [0BJECTTYPE COND
SET key. E-TYPEOO (DREGISTER NO.
— TYPE RUN COND (2)CONDITION SET
— IMAGE-ADJ (3NUMBER OF 0BJ
[Z}-MEA-CND(CAMERAT) @TOTAL AREA
| MEASO (POSI-DEVIATION F) (5)OBJECT AREA
—POSI-CORRECT ®HUE
[Z1-MEAS01 (INSPECT COLOR SHADING P}7)NO. OF HUE FAULT
MEAS CND (8 CHROMA
EVALUATION COND (@NO. OF CHROMA FAULT
NUM-CALC AOTEST
OUT-COND
L MEAS(NEW)
[} MEA-CND(CAMERA2)
— FINAL NUM. CALC
L FINAL OUTPUT COND
| — OBJ-TYPE 110
L OBJ-TYPE SYS.
L—TYPE (NEW)
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POP UP

The "EVALUAT COND" (evaluation conditions) [ EVALUATCOND SCREEN COND SAVE EDIT SEL  COLOR F G BRT
screen will appear.

o> For details about the evaluation conditions, %ggﬁg;EgNNgéT 2u($o~(a00/) [TESTRESULT]  [OUTPUT]
see page 3-28. (®NUMBER OF OB 000 ~128 K NO
@TOTAL AREA 00000 ~245760 A= NO
(®)OBJECT AREA 00000 ~245760 R= NO
®HUE 000.0 ~359.9  H= NO
(DNO. OF HUE FAULT 00000 ~245760 EH= NO
(®CHROMA 000.0 ~359.9 &= NO
(9NO. OF CHROMA FAULT 00000 ~245760 ES= NO
dOTEST EXEC (WITH-POSI. ADJ WITHOUT-POSI. ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from the
popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the popup
menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."

M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed
on the screen.

(TYPEOO) COLOR F C1 BRT

OK Vi, % %

MEAS 0025ms  2002-02-04 16:13
MEASUREMENT 1 INSPECT COLOR SHADING

REGISTER NO. (0~3)

Number of objects —pK =015 OK

Totalarea —— A =003700 OK

Max. area — R =003628 OK

Min. area — > 000001

Max. hue ———H =155.8 OK s .
Min. hue —————— 138.7 .
Hue fault ——— EH =000000 OK St
Max. saturation S =061.7 OK

Min. saturation — 042.7

Saturation fault — ES = 000000 OK

Xo~700000000 Yo~7 OOOCOCO — Ready
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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CChapter 13: Color Positional Measurement )
13-1 Outline

Measure the position coordinates of a workpiece with the same extracted color as
Purpose | ihe reference color.

Application| Positioning workpieces or parts. Positional deviation inspection.

M 1 point search
Captured image Image after extracting a color Measured result

** ***
g ® * k|

* Even if the workpiece which has

Extracted color  Reference image had the color extracted moves its
position, the controller can

. measure the positional coordinate
[Inspection procedures] of this workpiece.
| Binary conversion of the reference image|—|Register|—|Measurement
[Measurement results]

- Coordinate of the reference image

- Positional deviation of a workpiece from the reference image.

- Color degree of match

- Edge detection

- Angular deviation

Example

13-1



Color Positional Measurement

13-2 Setting operation
H Setting the measurement conditions

1. On the menu tree, select "TYPEOOQO" -> "MEA-
COND(CAMERA1)" and "MEAS(NEW)," in that
order.

2. Onthe "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "EXTRACT
COLOR."

3. Select "(2COLOR EXTRACT SET" and press
the SET key to show the "SET EXTRACT
COLOR" screen. Specify a color for color
extraction on this screen.
o> For detail about the color extraction, see

page 3-10.

4. Return to the "MEASUREMENT 1" screen and
select "MEAS-CAM-POSI" on the "(@MEAS
SELECTION" line.

5. Return to the menu tree and then enter "MEA-
CND" menu from the "MEASO1(MEAS-COLOR-
POSI P)" item.

Note: "P" means color extraction mode.
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SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
—HTYPEQO

|— TYPE RUN COND

— IMAGE-ADJ

- MEA-CND(CAMERA1)

MEASO

POSI-CORRECT

MEAS(NEW)

[+ MEA-CND(CAMERA2)

| FINAL NUM. CALC

|— FINAL OUTPUT COND

L OBJ-TYPEII0

L OBJ-TYPESYS.

L TYPE(NEW)

(DCOLOR MODE
(2 COLOR FILTER SET
(3MEAS SELECTION

MEASUREMENT1 SCREEN COND SAVE

RED F C1 BRT

(1) COLOR MODE EXTRACT COLOR
(2COLOR EXTRACT SET  (TO NEXT SUB-MENU
(MEAS SELECTION NO

COLOR FILTER
) EXTRACT COLOR

MEASUREMENT1 SCREEN COND SAVE

COLOR F Ct BRT

(D COLOR MODE EXTRACT COLOR
@COLOR EXTRACT SET  (TO NEXT SUB-MENU)
(3MEAS SELECTION NO

MEASUREMENT1 SCREEN COND SAVE

COLOR F C1 BRT

(DCOLORMODE ~ COLORFILTER NO
(2)COLOR FILTER SET (TO NEXT SUB-MENU) | MEAS-BIN-AREA
(®MEAS SELECTION MEAS-COLOR-POSI CNT-BIN-OBJ
LABEL-BIN-OBJ
COLOR EVALUATION
INSPECT COLOR SHADING
MEAS-COLOR-POSI
SELECT OBJECT TYPE COND COLOR F C1 BRT
OBJECT TYPE COND
E-TYPEQO (COLOR MODE
—TYPE RUN COND (2COLOR EXTRACT SET
—IMAGE-ADJ (BMEAS SELECTION
[=-MEA-CND(CAMERAT)
—MEASO
| —POSI-CORRECT
[=-MEASO01 (MEAS-COLOR-POSI P)
EAS CND
VALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
L_MEAS(NEW)
[+-MEA-CND(CAMERA2)
| FINAL NUM. CALC
L FINAL OUTPUT COND
—OBJ-TYPE 110
L OBJ-TYPE SYS.

—=CREATE AMENU SET=SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP




Color Positional Measurement

(1) REGISTER NO.
Select register number to measure. When

: o MEA-CND SCREEN COND SAVE COLOR F C1 BRT
making color positional measurement, you can o
; REGISTERNO.  00(0~7)
selgct any register from 0 to 7 (a total of 8 (OMODE P SOHAPEDGE
registers).
REGISTER NO. 0001/02/03/04{05/0607/0809(10]111[12[13{14{1 5]
@MODL O S|S[X[X|X[X[X|X
@MoDL 1 E[S|Xx|x[x[x[x]|x
EXTRACT COLOR [ XXX [X[X[X]X[X
(@ MODE
Select a mode for detection.
The details of each mode are as follows. SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
Detection Mode Details Usable models
NO (None) Does not detect.
Detect the positional deviation of one point in the
1P-SCH P P

scanned image compared to a single reference image, | Model 0 only

(1-point search) | ¢ performing a gray search.

Detect the positional deviation of two points in the
2P-SCH . .
(2-point search) scanned image compared to two reference images, Model 0 and 1
after performing a gray search.
Detect the positional deviation of one point in the
1P-EDGE . . )
. scanned image compared to a single reference image, | Model 0 only
(1-point edge) . .
after performing edge detection.
Detect the positional deviation of two points in the
2P-EDGE . .
scanned image compared to two reference images, Model 0 and 1

(2-point edge) | . performing edge detection.

1P-SCH + 1P-EDGE|Detect the positional deviation of two points, one point
(1-point search and |after performing a gray search and one point after Model 0 and 1
1-point edge) performing edge detection.

REGISTER NO. (3@MDL 0, @MDL 1)

The specified modes are displayed for each register number on these lines. When a 1-point search
or 1-point edge is specified, only "(3MDL 0" will be available. When a 2-point search, 2-point edge,
or 1-point search and 1-point edge is specified, "@MDL 1" is also available.

The "S" in the table indicates a gray search, and the "E" indicates edge detection. "X" means not
used.

- An example of mode settings

REGISTER NO. o0ot[oefos[o4] 05] 0] 07[ 08T 0 [10[ 11 12]13]14[15] S : Gray search
@MDLO S|S[S|E|E[X|X|X E : Edge detection
@MDLA1 SIX| EJE[X[X|X|X X : No setting

EXTRACT COLOR [O[O] X[ X[ X[ X| X| X

t

REGISTERO : 2P-SCH
REGISTER1 : 1P-SCH
REGISTER2 : 1P-SCH + 1P-EDGE
REGISTERS : 2P-EDGE

— REGISTER4 : 1P-EDGE
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Color Positional Measurement

B How to set the register conditions

e How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move MEA-CND SCREEN GOND SAVE COLOR F Gi BAT

the cursor to "(@MDL 0" or "@MDL 1" and

press the SET key. The cursor will move into | LRECSTERNO. — 00(0~)

(2@MODE 1P-SCH+1P-EDGE
the table. Move the cursor to the "S" or "E"
Column and press the SET key REGISTER NO. 0001/02(03/04/05(06007(08/09(1 0{11/12(13{14{1 5]
: myn @MODLO s|s[x[x[x|x[x[x
Note: If you press the SET key in the "X @MoDL 1 E[SIXXX|X|X|X
column, the setting will be invalid. EXTRACT COLOR  [X[X[X[X[X[X[X[x
2) On the "MEAS CND" setting screen, press SESSSNB §§§
the TRG/BRT key to move the cursor to the EVALUATION
upper function menu. Select the "COND" item gﬁ’;"CALC
and then select the "REG-COND(S)" or
"REG-COND(E)" item and press the SET
key.
SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
3) On the menu tree, move the cursor to the SELECT OBJECT TYPE COND COLOR F C1 BRT
"MEAS CND" item, and press the right arrow OBJECT TYPE COND
key. The sub menu which contains the "REG- EF-TYPEQO (DREGISTERNO.
COND(S)" and "REG-COND(E)" items will —lTJ:gER:gJCOND %COLOR DETECT
i — X MEAS SHAPE (MDL 0)
afgsesa{r.]gﬁg\égr tl?ee cursor either of them and EF-MEA CND(CAMERAY) @REFIG ARE MDL0
P y: - g"gg\lngRRECT (6)SEARCH ARE (MDL 0)
L . (®)REFIMG(MDL 0)
e MAS&L%E:;DCAM POSIPI @)oTECT CROMIDLO)
REG-COND (S)
REG-COND ()
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
+ MEAS02 (COLOR EVALUATION P)
MEAS(NEW)
[+1-MEA-CND(CAMERA2)
|—FINAL NUM. CALC
—FINAL OUTPUT COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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Color Positional Measurement

[1] Set the register conditions for a gray search
This paragraph describes setting procedures when the mode (see page 13-3) is set to "1-PNT SCH."

(1) REGISTER NO.

Enter a register number. When making color REG CND SCREEN COND SAVE DETALL COLOR F C1 BRT
positional measurement, you can select any DREGISTER NO 007 N BREFERENGE MG
register from 0 to 7 (a total of 8 registers). (2)COLOR DETECT 0(0~7) WDETECT CRD
(®MEAS SHAPE (MDL0)  RECTANGLE
@REFIMG ARE (MDL0O) ~ SET (224, 208)~(287, 271)
(© COLOR DETECT (5)SEARCHARE (MDL0O) ~ SET (216, 200)~(295, 279)

Select a referer_lce color for color extraction from ©REFIMG ~ (MDLO) 000 (000~000)
the already registered colors (when more than (DDETECT CRD (MDL0)  CENTER (255, 239)
two colors are registered).

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(@ MEAS SHAPE(MDLO)

Specify reference image area and search area. Enter coordinates for upper left and lower right
corners. Inside the rectangle specified by these entries is the range of each area.

@ REFIMG ARE

Move the cursor to "(QREFIMG ARE(MDLO)" RECTANGLE  RESET RETURN COLOR F C1 BRT
and press the SET key. When the SET item is VDLO

highlighted, press the SET key again to bring @up.L (224, 208)

up the setting screen. Specify upper left and @Lo.R (287, 271)

lower right corners of the rectangle. The setting %QS!FEERENCE G

procedures are the same as those used for
positional deviation measurement. Reference image area

- See page46. |/ : /

Search area

.........

X:224 Y:208

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

13-5



Color Positional Measurement

Register a reference image
After setting the reference image area, store an
image in the controller as a reference image.
Select "@REF IMG" and select "REG" from the
popup menu.

RECTANGLE ~ RESET RETURN

MDL 0

@UpP.L (226, 208)

@L0.R (287, 271)

(@MOVE

(@REFFERENCE MG —— | REG
DISP

COLOR F Ct BRT

SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC

X:226

REG (register)

Store the currently displayed image as a reference image.

DISP (display)

Select any one of the registered reference images using the
up/down/left/right arrow keys, the selected reference image will be
displayed in the lower right of the screen.

(5 SEARCH ARE

Specify the search area (inside the dotted lines)

on the "@SEARCH ARE (MDLO)" line, using the

same procedures used for setting the reference

image area.

Note: If you are selecting a 2-point search,
also set the points the same way as for
MDL1.

® REFIMG

RECTANGLE ~ RESET RETURN
MDL 0

@UpP.L (224, p08)
@L0.R (287, p71)
(@MOVE

COLOR F Ct1 BRT

X:224Y:208

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

On the "GREF IMG" line, select a reference image from the reference images already registered.

Ex : 003 (000 to 026)

Select reference image No. 3 from the 27 registered reference images (000 to 026).

Note:
upper function menu.
> See page 5-4.
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Color Positional Measurement

(7) DETECT CRD (detection coordinates)

Select whether to use the detection coordinates
as the center of the reference area or to allow
the point to be set freely.

Note: This item is not displayed unless
"REFERENCE IMAGE" is selected on
"DETAIL" on the upper function menu.
> See page 5-4.

*If you are selecting a 2-point search, also set

the points the same way as for MDL2.

REG CND SCREEN COND SAVE DETAIL COLOR F Ct BRT
(DREGISTER NO. 0(0~7) \ MREFERENCE IMG
(2)COLOR DETECT 0(0~7) WDETECT CRD
(®MEAS SHAPE (MDL0) ~ RECTANGLE

@REFIMG ARE (MDL 0)
(B)SEARCH ARE (MDL 0)
@®REFIMG  (MDL0)
(?)DETECT CRD (MDL 0)

SET (224, 208)~(287, 271)
SET (216, 200)~(295, 279)
000 (000~000)

CENTER (255, 239) ————

CENTER
MANUAL

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

[2] Setting the register conditions for edge detection
This paragraph describes setting procedures when the mode (see page 13-3) is set to "1-PNT EDGE."

(2) REFERENCE COLOR
Select a reference color for color extraction from
the already registered colors (when more than
two colors are registered).

4 SEARCH AREA
Select "@)SEARCH AREA (MDLO0)" and press
the SET key to go to the setting screen.

When a rectangle is selected

Highlight "(1)UP.L" and press the SET key. The

X and Y axes will appear in the detection area.

Move the X/Y axes using the up/down/left/right

arrow keys to identify the upper left corner.

When correct, press the SET key.

- As for setting of a pattern that will be used for
image processing, see pages 3-15 to 3-19.

- To return to the previous coordinates, press
the ESC key.

Next, highlight "(@)LO.R" and press the SET key.

Identify the lower right corner the same way.
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REG CND SCREEN COND SAVE COLOR F C1 BRT
(@REGISTER NO. 0(0~7)
(2)COLOR DETECT 0(0~7)

(3MEAS SHAPE (MDL 0)
(@REFIMG ARE (MDL 0)
(®DTECT MODE (MDL 0)
(®)SEARCH DIR (MDL 0)
@ THRESHOLD (MDL 0)
(®REF COORD (MDL 0)

RECTANGLE (NO ARTF)
SET (224, 208)~(287, 271)
CHNG POINT

HORIZ ()

04 (1~16)

SETKEY (512, 480)

_______

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

RECTANGLE  RESET RETURN COLOR F C1 BRT
MDL 0
@DUP.L (224,|208)
@Lo.R (287,|271)
(@MOVE

|

+ 1
1
1

SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

X224 Y:208




Color Positional Measurement

(6 DTECT MODE

Select an image processing method for the edges.
CHNG POINT
DRK -> BRT
BRT -> DRK > See page 3-25.
CENT (BRT)
CENT (DRK)

(6 SEARCH DIR
Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected

Horizontal (—) Scan the reference line from left to right (—)
Horizontal («<) Scan the reference line from left to right (<)
Vertical () Scan the reference line from top to bottom ( | )
Vertical (1) Scan the reference line from bottom to top (1)

® When "LINE" is selected

Start point — End point | Scan along a straight line from the starting point to the end point

End point — Start point |Scan along a straight line from the end point to the starting point

® When "CIRC-L" or "ELIP-L" is selected

Clockwise direction Scan around the circumference clockwise
Counter-clockwise direction | Scan around the circumference counter-clockwise

> For details, see page 3-25.

(7 THRESHOLD
Specify a threshold value for binary conversion.

Edge Flat
_width  width

Light level
JDensity difference

A B

REF COORD

Coordinates of edges that were detected when setting the inspection area can be set to reference
coordinates.
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Color Positional Measurement

B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on REG CND SCREEN COND SAVE COLOR F Ci BRT
the MEAS COND (or REG COND) screen and DREGISTERNO 20~1
press the SET key. Select "EVALUATION" on (2)COLOR DETECT 0(0~7) REG-COND (S)
the popup menu to go to the EVALUAT COND (®MEAS SHAPE (MDL0)  RECTANGLE REG-COND (E)
screen @REFIMG ARE (MDL0) ~ SET (224, 208)~(287, 271) EVALUATION
) (B®)SEARCHARE (MDLO)  SET (216, 200)~(295, 279) gw-CALC

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION COND" SELECT OBJECT TYPE COND COLOR F_ C1 BRT
item on the menu tree screen and press the SET | OBJECTTYPECOND
Key. E-TyPE0O (DREGISTERNO.
[—TYPE RUN COND (@CONDITION SET
—IMAGE-ADJ ®XCOORD.  (MDLO)
[ MEA-CND(CAMERAT) @Y COORD. ~ (MDLO)
—MEASO (®xDEVIATE  (MDLO)
—POSI-CORRECT ©)y DEVIATE  (MDLO)
[E1-MEAS01 (MEAS-COLOR-POSI P) (DMATCHLVL (MDLO) m
EAS CND @TEST
VALUATION COND
DISTANCE&ANGLE COND
UM-CALC
OUT-COND
L MEAS(NEW)
1 MEA-CND(CAMERA2)
—FINAL NUM. CALC
—FINAL OUTPUT COND
—OBJ-TYPE 10
—OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) EVALUATCOND  SCREEN COND SAVE EDIT SEL  COLOR F Cf BRT
screen will appear.

5> For details about the evaluation conditions, | (DREGISTERNO. 0 (0~7) (TESTRESULT]  [OUTRUT]

(2)CONDITION SET AUTO (10%)

see page 3-28. (X COORD. (MDLO) ~ 000.0 ~511.0  X0= NO
@Y COORD. (MDLO) ~ 000.0 ~479.0 Y0 NO
(®xDEVIATE (MDLO)  -511.0 ~+511.0  x0= NO
©)yDEVIATE (MDLO) ~ -479.0 ~+479.0  y0- NO
(DMATCHLVL (MDLO)  -10000 ~+10000  M0= NO
@®TEST EXEC (WITH-POSI. ADJ WITHOUT-POSI. ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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Color Positional Measurement

B Numeric calculation setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from the

popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculations."

B Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using the
left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the popup

menu.
- Select "OUT-COND" on the menu tree.

> See "Chapter 21: Setting the Input/Output Conditions.

B Display the measurement results

Return to the operation screen and press the TRG/BRT key. The measurement results will be

displayed on the screen.

Registration number

@ 1P-SCH

(TYPEOO)

OK

MEAS XXXXms 2002-01-01 10:30
MEASURE 0 CAM1 MEAS-COLOR-POSI

COLOR  F Ct1 BRT

Ve

Detection coordinates in the
reference image for model 0O
Amount of deviation from the
reference image for model 0
Degree of match with the
reference image for model 0
Amount of angular deviation*
* When the "@
setto "YES,

Registration number

DTECT ANGL" is
angle is displayed.

]_
] —
1|

REGISTER NO(0~7)

|, [X0=1760 OK
[Y0=322.0 oK

L [%0=+000.0 OK
[y0=+ooo.o oK

L MO=+100000K

L B0=+0017 OK

_______

Xo~7 D000 Yo7 LUOCOCO READY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

@ 1P-EDGE

(TYPEQO)

OK

MEAS XXXXms 2002-01-01 10:30
MEASURE 0 CAM1 MEAS-COLOR-POSI

COLOR  F C1 BRT

Ve

REGISTER NO{(0~7)

Detection coordinates in the
reference image for model 1

Amount of deviation from the
reference image for model 1

Degree of match with the

reference image for model 1

]_
]_
]_

X1=5340 OK
’[Y1=430.0 oK .
L rx1=4001.0 OK |
[y1=+001.0 K :

1

1

_______

> Ki=t
BO=

Xo~7 U000 Yo7 LOOOOTOD READY
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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Color Positional Measurement

The displays for other modes are shown in the next page.

@ 2P-SCH
Registration number ———— > REGST NO. 0(0~7)
[X0=176.0 OK

Detection coordinates in the .~
reference image for model 0 - LY0=322.0 OK

Amount of deviation from the - _[x0=+000.0  OK
Baferencefimag%form%del 0- | y0=+000.0 OK Vodel 1
egree of match with the -----a ode
reference image for model 0]_’ M0=+10000 OK P «/:/
Amount of angular deviation » B0=+001.7 OK | * y * !
Coordinates in the detect 4 [X1=5340  OK ! ‘N
point for model 1 - | Y1=480.0 OK  ~~°°°° Model 0
Detection coordinates in the 4 rx1=+001.0 OK
Zeferencefirgage for rfnodelh1-' - y1=4001.0 OK
mount of deviation from the -
reference image for model ] > Ki=1 OK
@ 2P-EDGE
Registration number ————————— REGST NO. 0(0~7)

Coordinates in the detect [X0=176.0  OK
point for model 0 - LY0=322.0 OK
Amount of deviation in the - _[¥0=+000.0  OK
%a;tect poki)nt fofr rrr]woc(:ljel 0o - | y0=+000.0 OK

e number of the detect Tt
point for model 0 ] KO=1 OK SRR | X
Amount of angular deviation ™ B0=+001.7 OK | X D+ X

e _ : + : : 1

Coordinates in the detect X1=5340 OK | , T '
point for model 1 - LY1=480.0 OK [ !
Amount of deviation in the - rx1=+001.0  OK
detect point for model 1 - “|y1=+4001.0 OK
The number of the detect K1=1 OK
point for model 1 ]7:

@ 1P-SCH+1P-EDGE

Registration number ————————» REGST NO. 0(0~7)
Detection coordinates in the - :X0=1 76.0 OK
reference image for model 0- LY0=322.0 OK TTTTT
P ! 1
Amount of deviation from the q x0=+000.0  OK | o !
reference image for model 0 - | y0=+000.0 OK ! * P !
I
I

Degree of match with the !
reference image for model of— MO=+10000 T I

Amount of angular deviation - B0=+001.7

Coordinates in the detect :X1 =534.0 OK
point for model 1 - | Y1=480.0 OK
Amount of deviation in the - rx1=+001.0 OK
detect point for model 1 - '_y1=+001.0 OK

The number of the detect]
point for model 1

>~ K1=1
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C Chapter 14: Point Measurement

14-1 Outline

Evaluate whether workpieces are present or not at multiple specified points.
- Gray processes or converts to binary the image and evaluates whether specified

Purpose pixel area is white or black.

- Obtains average density of specified pixel area, and evaluates whether the
density is within the specified range.
Application Existence inspection of packing parts, inspect lighting conditions of mobile phones,
LEDs, and fluorescent tubes, and sorting products.
@ Inspection for LED lightings on mobile phones
Number of points (max.)
Example : 128 points at average light levels

256 points in binary images
Point size: 2 m x 2 n pixels
(m,n=1to 16)

* Inspection procedures
| Image capture |Binary conversion |—>|Black/white evaluation of points|

| Average light level—>| Light level evaluation of points |
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Point Measurement

14-2 Setting operation
H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1. Select "MAIN-COND" -> "OBJECT TYPE SELECT OBJECT TYPE COND COLOR F C1BRT
COND" (menu tree) -> "TYPEOQ" -> "MEA OBJECT TYPE COND
CND (CAMERA1)" -> "MEAS(NEW)", in that BT vpoo (DCOLOR MODE
order. Then press the SET key to bring up the — TYPE RUN COND (©)COLOR FILTER SET
"MEASUREMENT1" screen. iy 'h;"é\fg’:‘&é - (DMEAS SELECTION
MEASO
POSI-CORRECT

MEAS(NEW)
[~ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 0

L OBJ-TYPE SYS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

2. OC%the "MEASUREMENT 1" screen, select MEASUREMENT! SCREEN COND SAVE RED F C1 BRT
"(1COLOR MODE" and press the SET key.
" @COLORMODE ~ COLOR FILTER —| COLOR FILTER
From the popup menu, select "COLOR (2)COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
FILTER." (3MEAS SELECTION NO
3. Select "(@COLOR FILTER SET" and press COLORFILTER SET SCREEN COND SAVE RED F Ci BRT
the SET key, a sub-menu "COLOR FILTER
m SET" screen appears. Select "DFILTER FRTEATYPE e EEEEN
TYPE" and press the SET key. Select a color BLUE
you want to filter from the popup menu. me“EV
> For detail, see page 3-5.
4. Return to the "MEASUREMENT 1" screen MEASUREMENT{ SCREEN COND SAVE RED F C1 BRT
and select "POINT-MEAS" from the popup
" . (DCOLORMODE ~ COLOR FILTER NO
menu on the "(®MEAS SELECTION" line. (@COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEIVATION
(@MEAS SELECTION POINT-MEAS CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BAG/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
| LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

5. Press the ESC key to return to the "SELECT OBJECT TYPE COND" (menu tree) screen. Select
"MEAS CND" that is a sub-menu of "MEASO01(POINT-MEAS)" and press the SET key to enter the
"MEA-CND" setting screen. Move to the "(1)MEAS SELECTION" line on the "MEASUREMENT1"
screen and select "POINT-MEAS" from the popup menu.
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Point Measurement

o Setting conditions (mode selection)
Select a mode on the "(1I)MODE" line. By selecting either "BINARY" or "AVG-GRAYS," the details of
the settings will vary.

When the "BINARY" mode is selected MEA-CND SCREEN COND SAVE RED F C1 DRK

@®MoDE BINNRY — | BINARY

(@ BINARY PROCESS ) (DBINARY PROCESS  FIXED AVG-GRAYS
Select a binary processing procedure. Select @ THRESHOLD SET[U,m FIXED

"FIXED," "THRES-ADJ(VAR-DIFF)," or THRES-ADJ(VAR-DIFF)
"THRES-ADJ(VAR-RATE)." @CHNG-REG CHNG-REG THRES-ADJ(VAR-RATE)
REGISTER NO. odoo1joozbospo4pospodooz
(BPOINT COND I > T x|
FIXED Does not correct the threshold value.
THRES-ADJ(VAR-DIFF) Effective in preventing binary processing failures since it applies

adjustments according to changes in the lighting conditions for
THRES-ADJ(VAR-RATE) individual workpieces.

> For details, see page 3-23.

(3 THRESHOLD
Specify a threshold value. Select this line and press the SET key to enter the "THRESHOLD"
screen. Move the cursor to "(MDU.LM" and "(Q)L.LM" each, then press the SET key. The current
value will be highlighted for each item. You can increase or decrease the value by pressing the
up and down arrow keys. Press the ESC key to confirm the value you want.
> For details, see page 3-21.

AUTO SETTING

The values above can be reset to an appropriate level automatically. Move the cursor to the
upper function menu by pressing the TRG/BRT key and select "AUTO-REG". Then press the
SET key to set the levels automatically.

> For details, see page 3-21.

When the "AVG-GRAYS" mode is selected MEA-CND SCREEN COND SAVE RED F C1 DRK
(@®MODE AVG-GRAYS
(@ AVG. GRAY PROC _ @AVGGRAYPROC ~ FIXED — .+ [FiXeD
Select an average gray processing method. GRAY-ADJ(VAR-DIFF)
Select "FIXED," "GRAY-ADJ (VAR-DIFF)," GRAY-ADJ(VAR-RATE)
or "GRAY-ADJ(VAR-RATE)." (BCHNG-REG CHNG-REG
REGISTERNO. ooco1poZoodoo4bosooepo7
@POINT COND S XX T I [ | %
FIXED Does not correct the gray level.

Corrects the gray level by adding a specified threshold value to the reference
GRAY-ADJ f ation in the liaht level
(VAR-DIFF) or varlatlonllnt e light level. ' 3

(Measured light level) - (reference light level) + (specified threshold value)

GRAY-ADJ Corrects the gray level by multiplying a specified threshold value times the
(VAR-RATE) reference for variation in the light level.
(Measured light level) / (reference light level) x (specified threshold value)

@ CHNG-REG 0000001/002)003004/005/006007
Changes the display of the registration numbers for the "@POINT x| x| x x> x| x]x
COND." Move the cursor to this line and press the SET key. "CHNG-REG" i
will be highlighted. Then, press the up and down arrow keys to change the

register number series shown in the table as follows "000 to 007," "008 to [0080090100110120013014015

015," "016 to 023," ... up to "248 to 255" XIXPXPXXP XXX

- If the "BINARY" mode was selected, a maximum of 256 points (0 to 255) i
can be registered.

- If the "AVG-GRAYS" mode was selected, a maximum of 128 points (0 to
127) can be registered.

016/017018019020(021/022023
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Point Measurement

@ POINT COND
Points which have been registered are marked with an "O."
- After being registered on the point condition setting screen, an "O" will be displayed in the

corresponding cells.

B Setting the conditions (by selecting the point conditions)

o How to enter the REG COND setting screen
This paragraph describes the setting for each point condition.
There are three ways to bring up the "REG COND" screen.

1) On the "MEA-CND" setting screen, move the

cursor to the "GPOINT COND" (@), when
the "AVG-GRAY" is selected on the
"(1MODE" line) and press the SET key. The
cursor will move into the table. Move the
cursor to the "X" column and press the SET
key.
Note: After being registered, the "X" mark in a
corresponding cell is changed to "O."

On the "MEA-CND" setting screen, press the
TRG/BRT key to move the cursor to the
upper function menu. Select the "COND" item
and then select the "REG COND" item and
press the SET key.

3) On the menu tree, move the cursor to the

"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.
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MEA-CND SCREEN COND SAVE RED F Cf DRK
(DMODE BINARY \ ING PRE-PROC
(DBINARY PROCESS  FIXED REG COND
(@THRESHOLD SET [U.LM255 L.LM100(0~255)] | EVALUATION
NUM-CALC

@CHNG-REG CHNG-REG out

REGISTER NO. 00d0o1002003004p05006007,
(®POINT COND MR

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND

+} TYPEQO

—TYPE RUN COND

—IMAGE-ADJ

[=}-MEA-CND(CAMERA1)

MEAS01(POINT-MEAS F)
IMG PRE-PROC
MEAS CND

L_ REG-COND

EVALUATION COND
NUM-CALC
OUT-COND

POSI-CORRECT

MEAS(NEW)

[ MEA-CND(CAMERA2)

— FINALNUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE IO

L OBJ-TYPESYS.

DSIZE
(2EVALUATION
(3EVAL-SPEC(RATIO %)
(®REGISTER NO.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP




Point Measurement

e Setting the point measurement conditions

@ SIZE
Specify the point size. Highlight the REGCOND  SCREEN COND SAVE DETAIL RED F C1f BRT
numbers next to "X" and "Y" and increase Dsize ——
or decrease the value using the up and @EVALUATION VAJORITY —

down arrow keys. To confirm the new (3)EVAL-SPEC(RATIO %) 050% AND
Value, press the SET key twice. When the @ REGISTER NO. 000(0~255)NO OR
settings are complete, press the ESC key.
The point size can be set between 2 and
32, in units of one pixel.

(2 EVALUATION
Set the evaluation condition. Select
"MAJORITY," "AND," or "OR."
The details for the evaluation settings are

as follows.
SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(@EVALUATION Description

When white occupies more than the specified percentage of pixels in a point,
MAJORITY it is treated as white. Under any other conditions than the above it is treated

as black. The value can be set between 0 and 100%, in units of 1%.
AND When all the pixels are white, this point will be treated as white.
OR When even one pixel is white, this point will be treated as white.

(3 EVAL-SPEC (evaluation specifications)
Select the number and highlight it. Then increase or decrease the number using the up and
down arrow keys. To confirm the new value, press the SET key twice. When the changes are
complete, press the ESC key.

@ REGISTER NO.
When you want to change the number already registered, highlight the number and increase or
decrease the number by pressing the up and down arrow keys. Next, move the cursor to the
"NQO" position and press the SET key. A popup menu will appear. Select "YES" on this popup
menu to store this register number.

Specify the position of the point

After storing the register number using REGCOND  SCREEN COND SAVE DETAL RED F C1 BRT
"(@REGISTER NO.," a point will appear

on the screen. Move the cursor on the %Eﬁumcw :&;;lﬁf*(?ﬂ?)

"(®UPPER LEFT" line and press the i

SET key. Then highlight the "MOVE" item (DEVAL SPECIATIO ) 00%

@REGISTER NO. 000(0~255)YES
and press the SET key. Now you can (6)UPPER LEFT MOVE(224.208)

move the point anywhere on the screen
using the up/down, left/right arrow keys.

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC
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Point Measurement

o STORE BLOCK OF POINTS
Press the TRG/BRT key to move the cursor to the upper function menu. Select "DETAIL" and press
the SET key. Select "STORE BLCK OF PNTS" from the popup menu and press the SET key. Now,
items 6 to {0) will be displayed on the "REG COND" menu.
This function is used to set a group of points at the same time, after specifying the number of points
horizontally and vertically and their spacing.

@ REGISTER NO. REGCOND ~ SCREEN COND SAVE DETALL RED F C1 BRT

When "AND" or "OR" is selected on the

"(@EVALUATION" line, select "YES" at the sz Y08 X X°8‘2~32\>‘

e N (2)EVALUATION MAJORITY
@RE"GI_STER NO item. Then, "G UPPER GEVALSPECRATIOY)  050%
LEFT" will be displayed. @REGISTER NO. 000(0~255)YES —| NO
(®UPPER LEFT MOVE(224.208) YES
 UPPERLEFT pacomuar <o
Specify the coordinates of the upper left @)STOREBLCKOFPTS  EXEC
corner of the block you want to register. (9)DEL BLOCK OF PTS EXEC

{0OMOVE BLOCK OF PTS MOVE(224.208)
(6 BLOCK ARRANGEMENT
Enter the number of points along the X
(horizontal) and Y (vertical) axes.

(7) BLOCK SPACING
Specify the distance between the points in
the horizontal and vertical rows.

SEL=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC

STORE BLCK OF PTS
Select "EXEC" and press the SET key to register the block.

(9 DEL BLOCK OF PTS
Delete all the points that were registered at the same time.

MOVE BLOCK OF PTS
Move the group of points that were registered at the same time.

l Example of a block registration
Set the starting point in item (5) above.

Enter 002 (vertical) ( 003 (horizontal) in item "®BLOCK ARRANGEMENT,"
and enter the vertical (Y) and horizontal (X) intervals in item

"(?)BLOCK SPACING." Then select item "(8STORE BLOCK OF PTS"

to store the settings for the block.
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B Set the evaluation conditions

o How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on MEA-CND SCREEN COND SAVE RED F C1 DRK
the MEA-CND (or REG COND) screen and
press the SET key. Select "EVALUATION" on gm; — ﬁ:ﬂé;” 'RME% PCF;)EJ;HOC
tChce),E)]on up menu to go to the EVALUAT (B THRESHOLE SET [U.LM255 L LM100(0~255]™ | EVALUATION
screen. NUM-CALC
@CHNG-REG CHNG-REG ouT
REGISTER NO. 00d001j002003004005006007
(B)POINT COND S I XX X % | X

SET=SELECT A MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

2) Move the cursor to the "EVALUATION SELECT OBJECT TYPE COND COLOR F C1BRT
COND" item on the menu tree screen and OT TYPE COND DPAGE CHNG
+F TYPEOO
press the SET key. T TvpEOt @)P00T
—TYPE RUN COND @ P002
—IMAGE-ADJ @P003
[=-MEA-CND(CAMERA1) ®P004
MEASO ®P005
POSI-CORRECT @P00s
MEASO1 (POINT-MEAS F) ®Po07
IMG PRE-PROC @Po0s
(= MEAS CND qOTEST
L REG-COND
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
MEAS(NEW)
[+]— MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE IO
L— OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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The "EVALUAT COND" (evaluation conditions) screen will appear.
> For details about the evaluation conditions, see page 3-28.
Acceptance (OK/NG) criteria

WHITE: Acceptable when a majority of the inspected
pixels are white.

+ When MODE has been set to "BINARY" BLACK: Acceptable when a majority of the inspected
EVALUAT COND SCREEN COND SAVE EDIT SEL RED C1 DRK pixels are black.

(DPAGE CHNG = [TEST RESULT] [OUTPUT] Ex.: When the point to be inspected is 8 X 8 (64 pixels)

@Pu0 T o K/ o and WHITE is specified, if 33 white pixels are

P | WHITE oK | oo detected, the point is accepted.

@Poo2 { WHITE oK ' NO Vi { the outout destinati ing th

: ! ' '=— You can set the output destinations using the up
P " WHITE K : N :

gpggi o gK - : Ng ! and down keys. (NO, YO to Y7, CO00 to C127)

::22: Not displayed for unregistered point numbers.

@Poo7 D

@TEST EXEC (WITH-POSIADJ WITHOUT-POSIADY)

Average light level for each point
+ When MODE has been set to "AVG-GRAYS"

EVALUAT COND SCREEN COND SAVE EDIT SEL RED %RK
(DPAGE CHNG [TEST RESULV [OUTPUT]
(2CONDITION SET  REST(+:10%)
3P000 200~210 1200 ¢ OK NO !
@P001 200~210 1200 | OK INO
®P002 200~210 1200 ! 0K 'No '*You can set the output destinations using the up
®P003 200~210 1200 ! 0K No : and down keys. (NO, YO to Y7, C000 to C127)
@po04 0-200 0] Ok N0 !
®P005 | !
©P006 ' ' Not displayed for unregistered point numbers.
0007 S 5
ADTEST EXEC(WITH-POSLADJ WITHOUT-POSI.ADJ)

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."
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M Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed

on the screen. @ When MODE has been set to BINARY
(TYPEOO) COLOR F C1 DRK
v
Final evaluation result > O K
Measuring time >MEAS XXXXms
Measurement program number — |- MEASUREMENT 1 POINT-MEAS
Evaluation of the correct black or white
color detected at registration No.00O0 —————P000=WHITE OK
001 ————P001=WHITE OK ° o o
002 — 1+ PO02=WHITE OK
003 — > PO03=WHITE OK e
004 ——>P004=WHITE OK 0 o
005 —— > P005=
006 ——=P006=
007 ————»P007=

- Areas will not be displayed for
unspecified registration numbers.

X0~700000000 YO~70O0I0ODO0 READYD

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

®When MODE has been set to AVG-GRAYS
(TYPEOO) COLOR F C1 DRK

oK DRK

MEAS XXXXms
MEASUREMENT 1 POINT-MEAS

P000=115 OK
P001=120 OK @ @ @
P002=114 OK

P003=118 OK @
P004=116 OK @ @
P005=115 OK

P006=
P007=

X0~700000000 Yo~70000OOO0 READYO
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 15: Multiple Positional Measurements

15-1 Outline

The IV-C35M can detect up to 128 workpieces whose images exceed the specified
matching level (gray search) or threshold value (edge detection) compared with the

Purpose | reference image.

- The positional deviation measurement needs to have a number of positions
registered for measurement. However, this measurement only requires you to
register one position and reduces the set up time.

Aoplication Position measurement of workpieces having complicated density conditions, that
PP could not be measured by conventional binary conversion and density processing.
@ Gray search
Reference image e
! j/ \i . [y Four
! | workpieces
; * . ! detected
. ;
[Measurement results]
- Number of images detected
- Coordinates and degree of match detected for each image
@ Edge detection
Example

[Measurement results]
BT i +tt - Number of points detected

- Coordinates detected for each points

L1 L3

This is useful for obtaining the distance between the coordinates of a position.
- L1 to L3 can be calculated by measuring distances and angles.
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Multiple Positional Measurement

15-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree) -> "TYPEOOQ" -> "MEA CND
(CAMERAT1)" -> "MEAS(NEW)", in that order.
Then press the SET key to bring up the
"MEASUREMENT1" screen.

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "COLOR FILTER."

Select "2 COLOR FILTER SET" and press the
SET key, a sub-menu "COLOR FILTER SET"
screen appears. Select "(MFILTER TYPE" and
press the SET key. Select a color you want to
filter from the popup menu.

> For detail, see page 3-5.

Return to the "MEASUREMENT 1" screen and
select "MULTI-POSI" from the popup menu on
the "(3@MEAS SELECTION" line.

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
—-TYPEQO

— TYPE RUN COND

— IMAGE-ADJ

[~ MEA-CND(CAMERA1)

MEASO

POSI-CORRECT

MEAS(NEW)

[ MEA-CND(CAMERA2)

— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE /0

L— OBJ-TYPE SYS.

— TYPE(NEW)

(DCOLOR MODE
()COLOR FILTER SET
(3MEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
(@) COLOR MODE COLOR FILTER —»| GCOLOR FILTER
(2)COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(®MEAS SELECTION NO
COLOR FILTER SET SCREEN COND SAVE RED F C1 BRT
DFILTER TYPE RED——»| [RED
GREEN
BLUE
BRIGHT LEV
ANY
MEASUREMENT1 SCREEN COND SAVE RED F C1BRT
(DCOLOR MODE COLOR FILTER NO
(@)COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEVATION
(@MEAS SELECTION MULTI-POSI CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

5. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO1(MULTI-POSI)" and press the SET key to enter the "MEAS CND"

setting screen.
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Multiple Positional Measurement

(1) DTECT PRECISION

Select detection precision. You can select one MEAS CND SCREEN COND SAVE RED F C1DRK
of two levels (standard/high), according to
your conditions, the desired precision level for %QEE?STTEF;E%S'ON gTOAN“;DARD " alTéD‘DARD
detection results, and the detection speed. (3MODE ' G(RAY?SRC
> For details, see page 3-20. (@DETECT ORDER SCAN-ORDEF\%

(2 REGISTER NO. REGISTER NO. odo1o2o3li4losloe0psoditoft 1121314} 5
4 registers are available for the multiple (6)DTECT OBJECT s|x|x|x||
position measurement (Registers 0 to 3). 1 o
If you want to set the measurement conditions SCAN-ORDER |  |GRAY-SRC
for a different register number, press the SET MATCH LVL EDGE DTECT
key to highlight the register number currently
selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.

(3 MODE
Select a mode. SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

The details of each mode are as follows.

NO No measurement is made.

GRAY-SRC Uses the gray search fgnctlon to detect a shape in the captured images that
matches the reference image.

Uses the edge detection function to look for shapes in the captured images that
ECCEIDIE have a value larger than the specified threshold value.

@ DETECT ORDER (when GRAY-SRC is selected)
When "GRAY-SRC" is selected on line "(3MODE," select "SCAN-ORDER" or "MATCH LVL" on
the "@DETECT ORDER" line.
SCAN-ORDER (in the order scanned): Searches in the order scanned.
MATCH LVL (degree of match): Searches by comparing levels with the reference image.

REGISTER NO. (5DTECT OBJECT)

Shows the specified mode(s) for each register.
S: gray search E: edge detection X: means no setting

00 | 01 | 02 | 03
S E S X
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Multiple Positional Measurement

B How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1)

On the "MEAS CND" setting screen, move the

cursor to "G)DTECT OBJECT" and press the

SET key. The cursor will move into the table.

Move the cursor to the "S" or "E" column and

press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

About "S" > See pages 15-5t0 7.
About "E" > See pages 15-7 to 9.

2) On the "MEAS CND" setting screen, press the

TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG-COND(S)" or "REG-
COND(E)" item and press the SET key.

About "REG-COND(S)"

5> See pages 15-5t0 7.
About "REG-COND(E) "
5> See pages 15-7 to 9.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG-
COND(S)" and "REG-COND(E)" items will
appear. Move the cursor to either of these
items and press the SET key.

About "REG-COND(S)"
> See pages 15-5t0 7.
About "REG-COND(E)"
5> See pages 15-7 to 9.
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MEAS CND SCREEN COND SAVE RED F C1DRK

(DDTECT PRECISION ~ STANDARD

(2REGISTER NO. 0(0~3)

(@MODE GRAY-SRC

@DETECTORDER ~ SCAN-ORDER

REGISTER NO. 0001/020304/05)060708/09/10/11/12[13[14[15
®prectoBcT  [s[e[s|x| | [\
\ IMG PRE-PROC

REG-COND(S)
REG-COND(E)
EVALUATION
DSTRANGL
NUM-CALC
out

SET=COND FOR EACH REG ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND

COLOR F C1DRK

OBJECT TYPE COND

Bl TYPEOO
| —TYPE RUN COND
- —IMAGE-ADJ
[]-MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
—1 MEASO1(MULTIPOSI)
IMG PRE-PROC
=} MEAS CND
|: REG-COND(S)
REG-COND(E)
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
L MEAS(NEW)
[}— MEA-CND(CAMERA2)
— FINALNUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPEIIO
L OBJTYPESYS.

(DREGISTER NO.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP




Multiple Positional Measurement

[1] Set the register conditions for a gray search

Set a reference image
Move the cursor to "(©REF-IMG AREA" and REGCOND  SCREEN COND SAVE DETAL RED F C1DRK
press the SET key. When the SET item is

highlighted, press the SET key again to bring up | DREGISTERNO. 00~3)
the setting screen. (@REF-IMG AREA SET (224.208)~(287.271)
(3)SEARCH AREA SET (216.200)~(295.279)

@MATCH LVL(CONTR) 405000
(5MATCH LVL 407000

“—— Object to measure

I
|
|
Rk
|
\ \<+— Search area
|

Search coordinate

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

Set the coordinates for ")UP.L" and "@) LO.R." RECTANGLE  RESET  RETURN RED F C1BRT
The rectangle inside the solid lines is the
. @UP.L (224.208)
reference image. @LOR (287271)
(3MOVE

(@REFERENCE IMG

_|_

X:224 Y:208
SET=MOVE ESC=BACK SEL:CHI“IG IMG TRG=FUNC
Register a reference image
After setting the reference image area, store an RECTANGLE _ RESET _ RETURN RED F C1BAT
image in the controller as a reference image. VoL o
Select "@)REFERENCE IMG" and select "REG" DUPL (024.208)
from the popup menu. @LOR (287.271)
(®MOVE CONTRAST SRCH
(@REFERENCE IMG — > |REG
DISP
X224 Y
SET=DECISION ESC=BACK SEL=CHNG IMG TRG=FUNC
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(2 REFERENCE IMG

Move the cursor to the function menu on the
"REG COND" screen by pressing the TRG/BRT
key. Move the cursor to "DETAIL." Press the
SET key on the "REFERENCE IMG" line in the
popup menu. The white square on the left will
change to a black square. Then, the
"(@REFERENCE IMG" item will appear on the
screen.
You can use the same procedures to show
"DETECT CRD" (detection coordinates) and
"CONTR.PIXL" (contraction pixels) on the
screen.
On the "(@REFERENCE IMG" line, select a
reference image from the reference images
already registered.
Ex: 015 (000 to 026)
Select reference image No. 15 from the
26 registered reference images (000 to
026).

@ SEARCH ARE

Specify the search area (inside the dotted lines)
on the "@SEARCH AREA (MDLO0)" line, using
the same procedures used for setting the
reference image area.

M An example

Object to measure  Search area

(5) DTECT COORD (detection coordinates)

Select whether to use the detection coordinates
as the center of the reference area or to allow
the point to be set freely.

(6 CONTR.PIXEL (contraction pixels)

1: Search the image in units of 2 pixels.
2: Search the image in units of 4 pixels.
3: Search the image in units of 8 pixels.
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REG COND SCREEN COND SAVE DETAIL COLOR F C1BRT
(DREGISTER NO. 0(0~3)

(2)REFERENCE IMG 015(000~026) .

(3REF-IMG AREA SET (224.208)~(287.271)

@SEARCH AREA SET (216.200)~(295.279) | MIREFERENCE IMG
(B)DIRECT COORD CENTER (234.219) «<—— | MIDETECT CRD
(B)CONTR.PIXEL 3 < | ICONTRPIXL
(DMATCH LVL(CONTR)  +05000

(®MATCH LVL +07000

; _|_ i *Make [Jto lon the
: ' popup menu, the
[pp— . respective item will be
added to the "REG
COND" menu.

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

REG COND SCREEN COND SAVE DETAIL BLUE F C1BRT

(DREGISTER NO. 0(0~3)
(DREFERENCEIMG ~ RECTANGLE
(®REF-IMG AREA SET (224.208)~(287.271)
(@) SEARCH AREA SET (216.200)~(295.279)

Search area

T

Object to measure

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

REG COND SCREEN COND SAVE DETAIL RED F C1BRT

(DREGISTER NO. 0(0~3)
(DREFERENCE MG~ 015(000~026)
(®REF-IMG AREA SET (224.008)~(287.271)

(@)SEARCH AREA SET (216.200)~(295.279)

(6)DTECT COORD CENTER (234219) — | GENTER
(6)CONTR PIXEL 3 SET
(DMATCH LVL(CONTR) 405000

(@MATCH LVL 407000

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC




Multiple Positional Measurement

(7 MATCH LVL (CONTR)
Specify the degree of match used for detection REG COND SCREEN COND SAVE DETAIL RED F C1BRT
in the contracted images (detects contracted

shapes in images whose value is larger than the %SES'ESRTEENRCE?MG ggos@%)moze)

specified reference value). (®REF-IMG AREA SET (224.208)~(287.271)
(@SEARCH AREA SET (216.200)~(295.279)
(®DIRECT COORD CENTER (234.219)

MATCH LVL o (6)CONTR PIXEL 3

Specify a degree of match used for detection in @MATCH LVL(CONTR) 405000

the original images of the contracted images that | @WATCHLIL W

were detected in the search at line "(7MATCH ; 5

LVL" (detects original images which are larger R b

than the specified value). ; :

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

[2] Setting the register conditions for edge detection

(2 MEAS SHAPE

Select a measurement shape. REG COND SCREEN COND SAVE RED F C1BRT
RECTANGLE (DREGISTER NO. I —— Eggmgtg g;lg;l\gm
NO ARTF (@MEAS SHAPE RECTANGLE (NO ARFT)
%ECT ANG)LE fSeIgct a pattern to be used (3)SEARCH AREA SET (224.208)~(287.271) Iéllhé%L
or image processing. @DTECT MODE CHNG POINT -
(ARTIF) I:{>Seegpages 3.15 t% 319 (5)SEARCHDIRECT ~ HORIZ (~) ELIPL
LINE (straight line) ' (®)THRESHOLD SET (D:050 EXE:
CIRC-L (circle) CHNG POINT
ELIP-L (ellipse) _| [ ! 32;2521
! CENT(BRT)
NO ARTF/ARTIF: Select whether to detect edge 5 CENT(DRK)
or not with average density. | 7T —
> See page 3-26. i H
VERT(})
VERT(1)

SEL=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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(@ SEARCH AREA

Select "(3SEARCH AREA" and press the SET key to go to the setting screen.

e When "RECTANGLE" is selected RECTANGLE  RESET  RETURN
Highlight "(1)UP.L" and press the SET key.
The X and Y axes will appear in the search @®UPL (204.208)
area. Move the X/Y axes using the up/down/ @L0R (287.271)
left/right arrow keys to identify the upper left (@MOVE

corner. When correct, press the SET key.
- To return to the previous coordinates, press

the ESC key.

Next, highlight "(@LO.R" and press the SET
key. Identify the lower right corner the same

way.

@ DTECT MODE

Select an image processing method for the

edges.
CHNG POINT
DRK — BRT

RED F C1BRT

BRT — DRK > See page 3-25. SET-MOVE ESC-BACK SEL-CHNG IMG TRG=FUNC

CENT (BRT)
CENT (DRK)

(5) SEARCH DIRECT

X224 Y208

Specify a search direction. The direction for searching varies with each detection shape.

e When "RECTANGLE" is selected

Horizontal (—) |Scan the reference line from left to right (—)

Horizontal(«+-)  |Scan the reference line from left to right (<)

Vertical (1) Scan the reference line from top to bottom ()

Vertical (1) Scan the reference line from bottom to top (1)

® When "LINE" is selected

Start point — End point |Scan along a straight line from the starting point to the end point

End point — Start point |Scan along a straight line from the end point to the starting point

e When "CIRC-L" or "ELIP-L" is selected

Clockwise direction

Scan around the circumference clockwise

Counter-clockwise direction

Scan around the circumference counter-clockwise

> For details, see page 3-25.
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Multiple Positional Measurement

(® THRESHOLD
Enter the threshold value for binary conversion. THRESHOLD VAL AUTO-REG  RESET RED F C1 BRT
Move the cursor to "6 THRESHOLD" and press
the SET key. Then highlight the "SET" position %gg‘gg-w wo

on this line and press the SET key and the "REG | @riatw 04 (1~16)

COND" setting screen will appear.

Edge Flat
width _width

Light level

Density difference

A B

Automatic setting

Select "AUTO-REG" from the upper function
menu on the THRESHOLD setting screen. The
controller will set the optimum value
automatically.

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

e Example of register
Shown below is an example detected with "(@MEAS SHAPE" set to "LINE," and "@DETECT
MODE" set to "CHNG POINT."

B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on [ Meascip SCREEN COND SAVE RED F C1BRT
the "MEAS COND (or REG COND)" screen (DDTECT PRECISION STANDARD
and press the SET key. Select "EVALUATION" | @ReGISTERNO.  0(0~3)

" (®MODE GRAY-SRC
OCré) tnglpggrggnmenu to go to the "EVALUAT @DTECTORDER  SCAN-ORDER

REGISTER NO. odo1po2o3pabspeb7bsbdiofi 1f1213}4l5
GDTECTOBJECT  [g

IMG PRE-PROC
REG-COND(S)
REG-COND(E)
EVALUATION
DST&ANGL
NUM-CALC
out

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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Multiple Positional Measurement

2) Move the cursor to the "EVALUATION COND"
item on the Menu tree screen and press the
SET key.

SELECT OBJECT TYPE COND

COLOR F C1DRK

OBJECT TYPE COND
CF TYPEND (DREGISTER NO.
—TYPE RUN COND (2)CONDITION SET
—IMAGE-ADJ (3®NUMBER OF 0BJ
[}-MEA-CND(CAMERAI) (@DTECT NUMBER
MEASO (BMATCH LVL
®TEST

— OBJ-TYPEI/O
— OBJTYPE SYS.

POSI-CORRECT

— MEASO1(MULTI-POSI)
IMG PRE-PROC
[=]—-MEAS CND

|: REG-COND(S)
REG-COND

(E)

EVALUATION COND
DISTANCE&ANGLE COND

NUM-CALC
OUT-COND

L MEAS(NEW)

[+~ MEA-CND(CAMERA2)

— FINALNUM. CALC

— FINAL OUTPUT COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

The "EVALUAT COND" (evaluation conditions) screen will appear.
> For details about the evaluation conditions, see page 3-28.

- When "GRAY-SRC" is selected on line "3
MODE."

- When "EDGE DTECT" is selected on line
"(3@ MODE."

B Numeric calculation setting

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(DREGISTER NO. 0(0~3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(+10%)

(8)NUMBER OF 0BJ 000~128 K= NO
@DTECT NUMBER 000~(0~000)
(BMATCH LVL -10000~+10000 M0= NO
X COORD. X0=
Y COORD. Y0=
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSI.ADJ)

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(DREGISTER NO. 00~3) [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(10%)

(3NUMBER OF OB 000~128 K= NO
@DTECT NUMBER 000~(0-~000)

X COORD. X0=

Y COORD. Yo
®TEST EXEC(WITH-POSI.ADJ WITHOUT-POSIADJ)

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from

the popup menu.
- Select "NUM-CALC" on the menu tree.
5> See "Chapter 19: Numerical calculations."

W Output condition setting

- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the

popup menu.
- Select "OUT-COND" on the menu tree.

> See "Chapter 21: Setting the Input/Output Conditions.
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Multiple Positional Measurement

H Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be dis-
played on the screen.

@ An example of the display when "gray search" is selected.

(TYPEOQO) COLOR F C1 BRT
Final evaluation result OK v
Measuring time MEAS XXXXms 2001-10-14 10:38
Measuring program number ————————>MEASUREMENT 1 MULTI-POSI
Register number REGISTER NO.0(0~3) Y -
Number of detected images —— L+ k=004 OK #fk _____ :# \‘71
Numbered in the order detected (range) -~ DETECT NO.000(000~003) ;*: Ha¥
1 [ Degree of match ——— = M=+09870 OK /
Detected point coordinates —»E=236-0 #}‘7
. Y=163.0 * * LN
- Move the cursor to "CHG-REG (change register)"
and press the up key. The measurement result
display will change in the following order: Register 2

No. 0 (detection No. 000 -> 001-> (...) -> (...) ->
Register No. 3 (...) -> Register No. 0 (...) -> (...),
and so will the measurement screen. Press the
down key to change the display, moving through
the items in reverse order.

Xo~7 D yo~7[IJ0J0  READY[
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

* 1 The detection order can be set to either "SCAN-ORDER " or "MATCH LVL" on item "@DETECT
ORDER" on the "MEAS CND" screen. 5> See page 15-3.
* 2 The inspection number corresponds to the image of the solid line.

@ An example of the display when "gray search" is selected.

Register number > REGISTER NO
Number of points detected ————> K=006 oK
Numbered in the order detected — DTECT NO.000(000~005)
(range) X=102.0
*3 [ Detected point coordinate. I [ly=2s7.0

*3 When "EDGE DTECT" is selected, the "SCAN-
ORDER" will be automatically selected on the
"@DETECT ORDER" line.
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CChapter 16: Multiple Degree of Match Inspection )
16-1 Outline

Using the gray search function, the IV-C35M can detect up to 128 workpieces whose
Purpose | :antured image exceeds the required degree of match with the reference image.

Position measurement of workpieces having complicated density conditions, that

SEELEREE could not be measured by conventional binary conversion and density processing.
Reference image Tt
E * * E |:> Four
Example ! \ workpieces
’ : * * I detected

[Measurement results]
- Number of images detected
- Degree of match, density (average/absolute difference), and detected coordinates
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Multiple Degree of Match Inspection

16-2 Setting operation

H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1.

Select "MAIN-COND" -> "OBJECT TYPE
COND" (menu tree) -> "TYPEOQQ" -> "MEA-CND
(CAMERAT1)" -> "MEAS(NEW)", in that order.
Then press the SET key to bring up the
"MEASUREMENT1" screen.

On the "MEASUREMENT 1" screen, select
"(1)COLOR MODE" and press the SET key.
From the popup menu, select "COLOR FILTER."

Select "(2) COLOR FILTER SET" and press the
SET key, a sub-menu "COLOR FILTER SET"
screen appears. Select "(MFILTER TYPE" and
press the SET key. Select a color you want to
filter from the popup menu.

> For detail, see page 3-5.

Return to the "MEASUREMENT 1" screen and
select "MULTI MATCHES" from the popup menu
on the "(@MEAS SELECTION" line.

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND

—TYPEOO

— TYPE(NEW)

— TYPE RUN COND
— IMAGE-ADJ

- MEA-CND(CAMERA1)
MEASO
POSI-CORRECT
MEAS(NEW)
[~ MEA-CND(CAMERA?)
— FINAL NUM. CALC
— FINAL OUTPUT COND
|— OBJ-TYPE 110

L OBJ-TYPESYS.

(DCOLOR MODE
(COLOR FILTER SET
(B®MEAS SELECTION

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
(1)COLOR MODE COLOR FILTER —{ COLOR FILTER
(2)COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR
(3MEAS SELECTION NO
COLORFILTER SET SCREEN COND SAVE RED F C1 BRT
(DFILTER TYPE RED——| RED
GREEN
BLUE
BRIGHT LEV
ANY
MEASUREMENT1 SCREEN COND SAVE RED F C1BRT
(1 COLOR MODE COLORFILTER NO
(2)COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEVATION
(®MEAS SELECTION MULTI MATCHES CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BGA/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI
MULTI MATCHES
INSPECT NG

5. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS CND"
that is a sub-menu of "MEASO1(MULTI MATCHS)" and press the SET key to enter the "MEAS

CND" setting screen.
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Multiple Degree of Match Inspection

(1) DTECT PRECISION
Select detection precision. You can select one
of two levels (standard/high), according to
your conditions, the desired precision level for
detection results, and the detection speed.
> For details, see page 3-20.

(2 REGISTER NO.

4 registers are available for the multiple
degree of match inspection (Registers 0 to 3).
If you want to set the measurement conditions
for a different register number, press the SET
key to highlight the register number currently
selected. Then press the up and down arrow
keys to select the register number whose
measurement conditions you want to set.
Press the SET key to confirm your selection.

MEAS CND SCREEN COND SAVE RED F C1DRK
(DTECT PRECISION  STANDARD —— | STANDARD
(REGISTER NO. 0(0~3) HIGH
(B3MODE YES
@MATCHING AVG-GRAYS NO
(5DETECTORDER  SCAN-ORDER VES

REGISTER NO. ool 1jo2b3n4loslosoxpslogltofi 1)1 21314} 5
(BDTECT OBJECT six|x|x

|
)

N\

SCAN-ORDER
MATCH LVL

AVG-GRAYS
DIFF.ABS

3) MODE SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
Select detection precision.
@ MATCHING
Select a density for comparison when inspecting the image. The details are as follows.
Description
ﬁg‘;’ﬁﬁg\?el Obtain average light level of the image in the area detected using the gray search.
Calculate the difference of the absolute values from the image detected using the
Difference | 93Y search and the reference image. The result is light level difference. By
absolute | ©Ptaining this value, you can get an idea of the total change in light level.
value Total light level difference = X (Ni — Nt)
Ni : Light level of the captured image (contraction 3)
Nt : Light level of the reference image (contraction 3)

(6 DETECT ORDER

Select "SCAN-ORDER" or "MATCH LVL" on the "G&DETECT ORDER" line.
SCAN-ORDER (in the order scanned): Searches in the order scanned.

MATCH LVL (degree of match):

® DTECT OBJECT

"S" will be displayed for the objects to be detected.

00 | 01 | 02 | O3
S X X X

16-3
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Multiple Degree of Match Inspection

B How

to set the register conditions

@ How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move

the cursor to the "6)DTECT OBJECT" and

press the SET key. The cursor will move into

the table. Move the cursor to the "S" column

and press the SET key.

Note: If you press the SET key in the "X"
column, the setting will be invalid.

On the "MEAS CND" setting screen, press the
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and
then select the "REG COND" item and press
the SET key.

On the menu tree, move the cursor to the
"MEAS CND" item, and press the right arrow
key. The sub menu which contains the "REG
COND" item will appear. Move the cursor to
this item and press the SET key.

Register a reference image

After setting the reference image area, store
an image in the controller as a reference
image.

Select "(@REF-IMG AREA" using the up/

down arrow keys and select "REG" from the
popup menu.

16-4

MEAS CND SCREEN COND SAVE RED F C1DRK
(DDTECT PRECISION ~ STANDARD \ IMG PRE-PROC
(REGISTERNO.  0(0~3) REG-COND
(®MODE NO EVALUATION
@ MATCHING AVG-GRAYS DSTRANGL
(5)DETECTORDER  SCAN-ORDER NUM-CALC
ouT

REGISTERNO.  00/01/0203040506070809]10[1 11213141 5|

(@DTECTOBJECT [gx[x[x

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND COLOR F C1BRT

OBJECT TYPE COND

[} TYPEQO

—TYPE RUN COND

—IMAGE-ADJ

[=FMEA-CND(CAMERA1)

MEASO

POSI-CORRECT

MEAS01(MULTI MATCHES F)
IMG PRE-PROC

[ MEAS CND

__ REG-COND

EVALUATION COND

DISTANCE&ANGLE COND
NUM-CALC
OUT-COND

MEAS(NEW)

[}~ MEA-CND(CAMERA2)

[— FINAL NUM. CALC

— FINAL OUTPUT COND

— OBJ-TYPE /0

L— OBJ-TYPESYS.

(DREGISTER NO.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG COND SCREEN COND SAVE DETAIL RED F C1BRT
(DREGISTER NO. 0(0~3)
(2REF-IMG AREA SET (224.208)~(287.271)
(3)SEARCH AREA SET (216.200)~(295.279)
@MATCH LVL(CONTR)  +05000
(BMATCH LVL +07000
Object to measure
_________ / Search area
, %Search direct
T

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC




Multiple Degree of Match Inspection

Set the coordinates for "MUP.L" and "@)
LO.R." The rectangle inside the solid lines is
the reference image.

Register a reference image

After setting the reference image area, store
an image in the controller as a reference
image.

Select "@REFERENCE IMG" and select
"REG" from the popup menu.

Select a reference image

Move the cursor to the function menu on the
"REG COND" screen by pressing the TRG/
BRT key. Move the cursor to "DETAIL."
Press the SET key on the "REFERENCE
IMG" line in the popup menu. The white
square on the left will change to a black
square. Then, the "@REFERENCE IMG"
item will appear on the screen.
On the "@REFERENCE IMG" line, select a
reference image from the reference images
already registered.
Ex : 015 (000 to 026)

Select reference image No. 15 from the

(®REF-IMG AREA

(@ SEARCH AREA
(®)DTECT CRD
(®)CONTR.PIXL (MDLO)
(?MATCH LVL(CONTR)
(®MATCH LVL

~—

RECTANGLE  RESET  RETURN RED F C1BRT
MDL 0
@UPL (224.208)
@LOR (287.271)
@MOVE
(@ REFERENCE IMG
X:224 Y208

SET-MOVE ESC=BACK SEL-CHNG IMG TRG=FUNC
RECTANGLE RESET _ RETURN RED F C1BRT
MDL 0
@UPL (204.208)
@LOR (287.271)
(@MOVE CONTRAST SRCH
@REFERENCEMG  —— = |Reg

DISP
SET-DECISION ESC-BACK SEL-CHNG IMG TRG=FUNG 22
REG COND SCREEN COND SAVE DETALL RED F CfBRT
(DREGISTER NO. 00~3) \
(DREFERENCEIMG  001(000-001) .

SET (191.210)~(255.273)
SET (216.200)~(295.279)

MREFERENCE IMG

CENTER (255,239) < | IMDETECT CRD
3 ~<—— | MCONTR.PIXL
405000
+07000

* Make [] to Il on the popup menu,
the respective item will be added to
the "REG COND" menu.

(

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

26 registered reference images (000 to 026).
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@ SEARCH AREA
Specify the search area (inside the dotted lines) on the "@)SEARCH AREA" line, using the same
procedures used for setting the reference image area.

H An example

| % ‘? Object to measure
| * * E\ Search area

(5 DTECT CRD (detection coordinates) REG COND SCREEN COND SAVE DETAL RED F C1BRT
Select whether to use the detection ©
; REGISTER NO. 0(0~3)
coordinates as the center of the reference OREFERENGENG  015(000-029
area or to allow the point to be set freely. (3)REF-IMG AREA SET (224.208)~(287.271)
(@SEARCH AREA SET (216.200)~(295.279)
CENTER: The center of the rectangular area %ggﬁ%ﬁ,ﬁ‘f& SENTER (223241 " | SENTER
will automatically be used for the (MATCH LVL(CONTR) ~ +05000
detection coordinates. (BMATCH LVL +07000
SET: You can specify any position in the T !
rectangular area to be used for the | ek
detection coordinates. | ;
SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

Set degree of match

(7 MATCH LVL (CONTR)
Specify the degree of match used for detection in the contracted images (detects contracted
shapes in images whose value is larger than the specified reference value).

MATCH LVL
Specify a degree of match used for detection in the original images of the contracted images that
were detected in the search at line "(7MATCH LVL" (detects original images which are larger
than the specified value).
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B Set the evaluation conditions

e How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu on
the "MEAS COND (or REG COND)" screen
and press the SET key. Select
"EVALUATION" on the pop up menu to go to
the "EVALUAT COND" screen.

2) Move the cursor to the "EVALUATION COND"
item on the menu tree screen and press the
SET key.

The "EVALUAT COND" (evaluation conditions)

screen will appear.

> For details about the evaluation conditions,
see page 3-28.

16-7

MEAS CND SCREEN COND SAVE RED F C1BRT
(DDTECT PRECISION ~ STANDARD MG PREJ;ROC
(QREGISTERNO.  0(0~3) REG-CO
(®MODE YES EVALUATION
@MATCHING AVG-GRAYS DST&ANGL
(BDETECTORDER  SCAN-ORDER NUM-CALC
out
REGISTER NO. 0010110200304/05060708/09]1 01 11 213(14{15

@DTECTOBJECT [g[xIx|x

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
[&F TYPEQO (DREGISTER NO.
—TYPE RUN COND (2)CONDITION SET
—IMAGE-ADJ (3NUMBER OF 0BJ
[=1-MEA-CND(CAMERA1) @DTECT NUMBER
MEASO (BMATCH LVL
POSI-CORRECT (®)GRAY LVL
MEASO1(MULTI MATCHES F)  ()TEST
IMG PRE-PROC
[= MEAS CND
|__ REG-COND
EVALUATION COND
DISTANCE&ANGLE COND
NUM-CALC
OUT-COND
MEAS(NEW)
[} MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE /0
L— OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

EVALUAT COND SCREEN COND SAVE EDIT SEL RED F C1BRT
(DREGISTER NO. 0COND.1 [TESTRESULT]  [OUTPUT]
(2)CONDITION SET AUTO(£10%)

(3NUMBER OF OBJ 000-128 K= NO
(@DTECT NUMBER 000(0~000)
(BMATCH LVL -10000~+10000 Mo= NO
®GRAY LVL 00002550 GO= NO

X COORD. X0=

Y COORD. Yo-
@TEST EXEC(WITH-POSI.ADJ WITHOUT-POSIAD)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




Multiple Degree of Match Inspection

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculations."

W Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions.

H Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be displayed on

the screen. )
Hl Display example
(TYPEOO) COLOR F C1BRT
Final evaluation result O K v
Measuring time MEAS XXXXms 2001-10-14 10:38
Measuring program number MEASUREMENT 1 MULTI-MATCHES
Register number REG.NO (0~3)
Number of detected images ———————~ K=004 OK S v
Numbered in the order detected (range) ——» DTECT NO.000(000~003) j/% _____ :i%:
Degree of match M=+09870 oK i% NaW
Light level (average/absolute value) —p G=228.3 e
Detected coordinate [X=236.0 #%
|Y=163.0 bie *

X0~7 (000000 Yo~7 0D  READY [
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 17: Fault Inspection )

17-1 Outline

Detect flaws or dirt on a workpiece that color was emphasized using a color filter
function.(Using a gray search function after filtering a color, the controller detects
cells having the maximum density and minimum density in the search area. It can

Purpose [measure the maximum density difference with all of the area (total difference), a
position that has maximum density difference with an adjacent cell (adjacent
difference).

Aoblicati Detect flaws or dirt on a workpiece that are the same color as was emphasized
pplication using a color filter function.
@ Inspection of whole of color LCD monitor screen

Cell
CILI0 L] nme ey [ ][] |:|
|i|[:||:||:] nann— [ | ] |:|
|j|:||:||:| [T |:| |:| |:|
(JJ[J[] "eesm— ][]

Example :

EDDD oy O8] 11—

[Inspection procedures] Search area

| Captured image|—|Specify search area|—|Specify a cell|>|Measurement
[Measurement results]

- Average hue

- Average saturation

- Binary area

- Color degree of match
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Fault Inspection

17-2 Setting operation
H Setting the measurement conditions

e How to enter the measurement conditions setting screen

1. Select "MAIN-COND" -> "OBJECT TYPE SELECT OBJECT TYPE COND COLOR F C1BRT

COND" (menu tree)-> "TYPEOO" ->"MEA
CND (CAMERA1)" -> "MEAS(NEW)", in that O%E%TLEEE o (DGOLOR MODE
order. Then press the SET key to bring up — TYPE RUN COND (©)COLOR FILTER SET

n " — IMAGE-ADJ (®MEAS SELECTION
the "MEASUREMENT1" screen. B MEACNDCAMERA)
MEASO
POSI-CORRECT
MEAS(NEW)
[+ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE 10
L— OBJ-TYPE SYS.

— TYPE(NEW)

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

2. Onthe "MEASUREMENT 1" screen, select MEASUREMENT1 SCREEN COND SAVE RED F Cf BRT

"(1)COLOR MODE" and press the SET key.

From the popup menu, select "COLOR (DCOLORMODE _ COLORFILTER ———— COLORFILTER

(2COLOR FILTER SET (TO NEXT SUB-MENU) EXTRACT COLOR

FILTER." (3MEAS SELECTION NO
3. Select "(@COLOR FILTER SET" and press COLORFILTERSET SCREEN COND SAVE RED F C1 BRT

the SET key, a sub-menu "COLOR FILTER

SET" screen appears. Select "1)FILTER (DFILTER TYPE RED— SE'EEN

TYPE" and press the SET key. Select a color BLUE

you want to filter from the popup menu. BRIGHT LEV

2> For detalil, see page 3-5. ANY

4. Return to the "MEASUREMENT 1" screen MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT
and select "(3MEAS SELECTION" and press (DCOLORMODE  COLOR FILTER o

the SET key. On the popup menu, select (2COLOR FILTER SET (TO NEXT SUB-MENU) POSI-DEIVATION

"INSPECT NG." (®MEAS SELECTION  INSPECT NG CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BAG/CSP
MEAS-BIN-AREA
CNT-BIN-OBJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POSI

| MULTI MATCHES

INSPECT NG

5. Press the ESC key to return to the "SELECT OBJECT TYPE COND" screen. Select "MEAS
CND" that is a sub-menu of "MEASO1(INSPECT-NG F)" and press the SET key to enter the
"MEA-CND" setting screen.

> For details, see page 3-1.
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Fault Inspection

(1 REGISTER NO.

Select register number to measure. When MEA-CND SCREEN COND SAVE RED F Ci BRT
makmg fault inspection, you can se]ect any @DREGISTERNO.  0(0~7)
register from 0 to 7 (a total of 8 registers). (2MODE NO

REGISTER NO. 0001/020304/05(06070809[1 0[11[12[13/14{1 5]

(2 MODE @MEASOBJECT x| [Rxx|x
Select measurement mode. Select from the
following. NO
PROXIMITY DIFFERENCE

No Does not measure TOTAL DIFFERENCE

PROXIMITY Measures maximum

DIFFERENCE density difference
between neighbor cells.

o esve ey
DIFFERENCE |C€ns!ly difference in the
whole area.

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

(3 MEAS OBJECT
A circle will be placed below the registered number. ool 12030405060 7i08l09[ ol 11 2/131 4115

B How to set the register conditions

o How to enter the REG-COND setting screen
There are three methods for getting to the REG-COND setting screen.

1) On the "MEAS CND" setting screen, move

MEA-CND SCREEN |COND SAVE RED F C1 BRT
the cursor to "(@MEAS OBJECT" and press DREGSTERN.  0(0-7)
the SET key. The cursor will move into the (@MODE " PROXIMITY DIFFERENCE
table. Move the cursor to the "Ad" column
and press the SET key REGISTER NO. odo1logoso4oslodozodbdidi 11131415
Note: If you press the SET key in the "X" OMERS OBJECT  [Obxxbxbxbbd \
column, the setting will be invalid. IMG PRE-PROC
REG COND
EVALUATION
2) On the "MEAS CND" setting screen, press D CALe
the TRG/BRT key to move the cursor to the

upper function menu. Select the "COND" item
and then select the "REG-COND" item and
press the SET key.

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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Fault Inspection

3) On the menu tree, move the cursor to the
"MEAS CND" item, and press the right
arrow key. The sub menu which contains
the "REG COND" item will appear. Move
the cursor to either of these items and
press the SET key.

(1) REGISTER NO.
Enter a number to register the specified
measurement conditions. To change the
number, highlight the number and press the
up and down arrow keys.

(2) MEAS SHAPE
Select the shape of a measurement area.

RECTAN- Measures_ inside a rectangle
between its specified upper left
GLE .
and lower right corners
CIRCUM- |Measures along the specified
FERENCE |circumference line.
ARC Measures along the specified
arc from the start to end points.

(3 MEAS AREA
Specify measurement area according to the
shape specified above.

- When "RECTANGLE" is selected
Specify upper left and lower right corners.
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SELECT OBJECT TYPE COND

COLOR F  C1 BRT

OBJECT TYPE COND

E-TYPE0O

—TYPE RUN COND
—IMAGE-ADJ
[=-MEA-CND(CAMERA1)

—MEASO
—POSI-CORRECT

E—%:MEASOW (POSI-DEVIATION F)
—FM

EAS02 (INSPECT NG F)
IMG PRE-PROC
EAS CND
L_REG COND
VALUATION COND
UM-CALC
OUT-COND

L MEAS(NEW)

+ -MEA-CND(CAMERA2)
FINAL NUM. CALC

FINAL OUTPUT COND

(DREGISTER NO.
(2)DEFFERENCE COLOR
(®MEAS SHAPE
@CELLSIZE

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

REG CND SCREEN COND SAVE RED F C1 BRT
(@REGISTER NO. 0(0~7)

(2MEAS SHAPE RECTANGLE ——— RECTANGLE
(@MEAS AREA SET (224, 208)~(287,271) | CIRCUMFERENCE
(@CELL SIZE 16 (4~96) ARC

_________

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=FUNC

RECTANGLE RESET RETURN RED F Ci BRT
@UP.L (224, 208)
@L0.R (287,271)
@MOVE
X: 224 Y: 208

SET=MOVE ESC=BACK SEL=CHNG |

G TRG=FUNC




Fault Inspection

- When the "CIRCUMFERENCE" is selected | CRCUMFERENCE RESET  RETURN RED F Ci BRT
Specify center, radius, and line width. (DCENTER (256, 240)
@RAD. (032)
(3LINE WIDTH (008)

X: 256 Y: 240
SET=MOVE ESC=BACK SEL=CHNG IMG TRG=FUNC
- When "ARC" is selected ARC SET RESET  RETURN RED F Ci BRT
Specify center, start point, end point, radius, | ) ceyren (256, 240)
and line width. @s.pP1 (256, 208)
E.PT (288, 244)
@RAD. (032)
G)LINE WIDTH (008)
X: 256 Y: 240
SET=MOVE ESC-BACK SEL=CHNG IMG|TRG=FUNC
@ CELL SIZE
Specify cell size of the search area. Default size is 16 x 16 pixels. It can be specified between 4 17
to 96 pixels.
Cell

Example:
/ LI e ey DDD\

|i|]:||:||:l e ][ ][]
@DDD 110 N — 0]
L[] e e— 000
I:__|]:||:||:k v [ 1100 —

|
Search area

\ >/
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Fault Inspection

B Set the evaluation conditions

o How to move to the evaluation condition setting screen
There are two methods for getting to the evaluation condition setting screen.

1) Select "COND" in the upper function menu
on the "MEAS CND" (or "REG CND")
screen and press the SET key. Select
"EVALUATION" on the pop up menu to go
to the "EVALUAT COND" screen.

2) Move the cursor to the "EVALUATION
COND" item on the menu tree screen and
press the SET key.

The "EVALUAT COND" (evaluation

conditions) screen will appear.

> For details about the evaluation
conditions, see page 3-28.
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MEA-CND SCREEN CONP SAVE RED F C1 BRT
(DREGISTERNO. 0 (0~7)
(@MODE PROXIMITY DIFRERENCE

REGISTERNO.  |odo1joZsb4bsloo7bslodltdi1]121 31415
@MEASOBJECT  IO[X[XXIx|x[x{x

IMG PRE-PROC
NREG COND
EVALUATION
NUM-CALC
out

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

SELECT OBJECT TYPE COND

COLOR F Ct BRT

OBJECT TYPE COND

E-TYPE0O

—IMAGE
[EMEAC

—TYPE RUN COND

-ADJ
ND(CAMERA1)

—MEASO
—POSI-CORRECT

EASO1 (POSI-DEVIATION F)
EAS02 (INSPECT NG F)
IMG PRE-PROC
EAS CND
L_REG COND
VALUATION COND
UM-CALC
OUT-COND

L MEAS(NEW)

ND(CAMERA?)

+-MEA-C
FINALNUM. CALC
FINAL OUTPUT COND

(DREGISTER NO.
(2)CONDITION SET
(OMAX-GRAYS-DIFF
@MAX-GRAYS
(BMIN-GRAYS
®TEST

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

EVALUATCOND  SCREEN COND SAVE EDIT SEL

COLOR F C1 BRT

(@DREGISTER NO.
(2 CONDITION SET
(®MAX-GRAYS-DIFF
@MAX-GRAYS
B®MIN-GRAYS
®TEST

0 (0~7)
AUTO (+10%)

000. 0 ~255.0
000. 0 ~255.0
000. 0 ~255.0

[TESTRESULT]  [OUTPUT]
SG= NO
MXG= NO
MNG= NO

EXEC (WITH-POSI. ADJ WITHOUT-POSI. ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC




Fault Inspection

B Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-
CALC" from the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

B Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND"
using the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT"
from the popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."

B Display the measurement results

Return to the operation screen and press the TRG/BRT key. The measurement results will be
displayed on the screen.

(TYPEOO) COLOR F  C1 BRT

OK Vi, k%

MEAS 0025ms  2002-02-04 16:13
MEASUREMENT 1 INSPECT NG

. o REGISTER NO. 0(0~7)
Maximum density difference ~SG = 0073  OK |,

Maximum density ———————MXG - 233 OK :
Minimum density MNG = 2311 OK ¢ [ ][] [

oooo

xo~700000000 vo~7 OOOCCOOO — ReAY A
MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
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C Chapter 18: Distance and Angle Measurement

18-1 Outline

You can specify the settings for distance and angle measurement on the "COND" menu in the
positional deviation measurement, degree of match inspection, object identification by binary
conversion (select "YES" for center of gravity measurement), multiple position measurement, and
multiple degree of match inspection.

> See page 4-4, 5-4, 10-5, 15-4, and 16-4

Purpose

The distance and angle of the centers of the detected points can be measured using
the center detection function and the edge detection function in a gray scale search
and the center of gravity detection function, which is a part of the labeling process.

- This function can measure the following distances and angles: distance between two
points, X coordinate distance, Y coordinate distance, the angle between three points,
the horizontal angle of two points, and the vertical angle of two points.

- The following points and lines can be set: center point, circle center point, gravity
center, point where two straight lines cross, line passing through two points.

Applications

Measurement for installed electronic components

Examples

[Measuring an IC package]

1
<«i—— Reference image a
0w !
U

Search area
(reference image b)

Search area [
(reference I N\ mcee- J
image a) [

I

-~
1

[ g e g e e e ey e

Reference images a and b are recorded when the crosshair cursor is placed on
the edge of the IC package.
- Measuring sequence
(1 Obtain the center points of images a and b by running a 2 point gray scale
search.
(@ Determine the distance between the two center points.

- For details about measuring the distance between two points, X coordinate distance, and Y
coordinate distance manually, see the MANL-MEAS (manual measurement) section (page 2-13) for
the crosshair cursor display.
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Distance and Angle Measurement

18-2 Setting operation
H Setting distance and angle conditions

Select "MAIN-COND" -> "OBJECT TYPE COND"
(menu tree) -> "TYPEQQ" -> "MEA-CND
(CAMERAT1)" -> "MEAS (NEW)," in that order.
Then press the SET key to bring up the
"MEASUREMENT1" screen.

Move to the "(3MEAS SELECTION" line on the
"MEASUREMENT1" screen and select any of
"POSI-DEVIATION," "CHK-DEG-MATCH," "LA-
BEL-BIN-OBJ," "MULTI-POSI," or "MULTI
MATCHES" from the popup menu.

18-2

SELECT OBJECT TYPE COND COLOR F C1DRK
OBJECT TYPE COND
—}TYPEQO (DCOLOR MODE
— TYPE RUN COND (COLOR FILTER SET
[ IMAGE-ADJ MEAS SELECTION
- MEA-CND(CAMERA1) ®
MEASO
POSI-CORRECT
MEAS(NEW)

[ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE I/0

'— OBJ-TYPESYS.

— TYPE(NEW)

SET=NEW REGISTRATION ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT1 SCREEN COND SAVE RED F C1 BRT

(1COLORMODE ~ COLORFILTER
(@)COLOR FILTER SET (TO NEXT SUB-MENU) NO

(@MEAS SELECTION POSI-DEVIATION———————st POSI-DEVIATION
CHK-DEG-MATCH
INSPECT-LEAD
INSPECT-BAG/CSP
MEAS-BIN-AREA
CNT-BIN-0BJ
LABEL-BIN-OBJ
POINT-MEAS
MULTI-POS!

MULTI MATCHES
INSPECT NG

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Distance and Angle Measurement

@ How to display the distance and angle conditions setting screen
There are two methods for displaying the distance and angle conditions setting screen.

1) Onthe "MEASUREMENT 1", "MEAS CND", O ' [VEASUREMENT 1 SCREEN COND SAVE RED F C1 BRT
"REG COND" screen, press the TRG/BRG
key to move the cursor to the upper function %ggtgg VODE  COLOR FIN o EPROC
menu. Select "COND' using the left and right Fonasriren ok JONEXY SUBMEND) EVALUATION
keys and press the SET key. Select © POSHOEVIATION BEIA&QE%
"DST&ANGL" from the popup menu. ouT
2) Onthe SELECT OBJECT TYPE COND SELECT OBJECT TYPE COND COLOR F C1BRT
screen, select "TYPEOQ" -> "MEA- OBJECT TYPE COND
CND(CAMERA1)" -> "MEASO01(POSI- B TYPED
DEVIATION)" -> "DISTANCE&ANGLE —lTJ:gEHEgJCOND
COND," in that order. £ MEA OND(CAVERAY)
— MEASO
— POSI-CORRECT
- MEASO1(POSI-DEVIATION F)
IMG PRE-PROC
MEAS CND
EVALUATION COND
DISTANCEANGLE COND
NUM-CALC
OUT-COND
— MEAS(NEW)
@ Setting the distance and angle conditions
1) oBJ
Select object type you want to measure. The DISTRAGL COND SCREEN COND SAVE RED F Ci BRT
object types available are: "AUX" (auxiliary),
"DST" (distance), and "ANGL" (angle). The TSR g ki
. ! . 00(0~15) DST
setting details are different for each type. @DESTANGE  NO ANGL
> "AUX": See page 18-4.
"DST": See page 18-6.
"ANGL": See page 18-7. [TESTRESULT]  [OUTPUT]

REGISTER NO. 000102003(04/05/06070809/10[1 1|1 2[1 31415
DISTANCE XXX XX XXX XXX XXX X X

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNK
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Distance and Angle Measurement

[1] When "AUX" is selected

(2) AUXILIARY NO. DISTEAGLCOND SCREEN COND SAVE COLOR F C1 BAT
Enter a register number. The register numbers @08 AUX %)
available are 0 to 15. (DAUXILIARYNO.  01(0~15) MID-PNT
@AUXILIARY CIRC-C ——»{CIRC.C
@COND.1 REGNO MDL0 GRAV
(BCOND.2 REG NO MDL0 LINE-2P
®COND.3 REGNO MDL0 INTERSECTN
[TESTRESULT]  [OUTPUT]
(DAUX JUDGEMENT1  000.0~511.0 X= NO
(3 AUXILIARY (®AUX JUDGEMENT2  000.0~479.0 Y=
Select an auxiliary point. @RUNATEST ~ EXEC
Selection | Description Measurement position Display on the screen
NO Do not select auxiliary
point.
MID-PNT | The center point is the
di rﬁ’ i Point 1 (X1, Y1) (®AUXILIARY MID-PNT
coordinate half way N @COND.1 REG NO MDLO
between points 1 and 2 BCOND.2 REGNO MDLO
that are specified on @ + Point 2 (X2, Y2) [TESTRESULT]  [OUTPUT]
and @ (COND 1 and -P/ (B)AUX JUDGEMENT1  000.0~511.0 X= NO
' . @AUX JUDGEMENT2 000.0~479.0 Y=
2)- Cenier point (®RUNATEST EXEC
X1+X2 Y1+Y2
2 2
L The center of the cirdle Point 1 _ (AUXILIARY CIRC-C
is the centrfal coordinate Point 2 @COND.1 REGNO MDL O
of three points (B)COND.2 REG NO MDL 0
positioned on the ®COND.3 REGNO MDL 0
circumference of the @AUX JUDGEMENT1  000.0~511.0 E(T—EST e [h%J o
circle that are specified % (@AUX JUDGEMENT2 000.0~47.0 Y-
betwe.e-n @ and @ Center of the circle Point 3 (ORUNATEST EXEC
(conditions 1 to 3).
GRAV the center of gravity
between points 1 to 3 Point 1 (XT, Y1) point 2 (X2, Y2) (DAUXILIARY GRAV
o Ny . @COND.1 REG NO MDLO
that are specified * 14 (5100ND2 Aty
beween @ and ® is Point 3 (X3. Y3 ©COND3 REGNO MDLO
calculated as the mean p _-Point 3 (X3, Y3) TESTRESULT]  [OUTPUT]
of the three coordinates ) @DAUX JUDGEMENT!  000.0~511.0  X= NO
(conditions 1 to 3). Center of Gravity (®AUX JUDGEMENT2 0000~4790 Y=
( X1+X2+X3 Y1+Y2+Y3 @RUN ATEST EXEC
3 3
LINE-2P The line passing ) Slice through the Y axis
through two points is (Y axis coordinate)
the line that passes Zero positioh (0, 0) g
through points 1 and 2 %AUX'L'ARY LINE-2P
specifed n toms ® | 1[ 7 o | Qo1 o
and (5 (COND.1/2). e '
In this system, the g _ (%) g 2 [TESTRESULT]  [OUTPUT]
angle of the slope is <|| Point1 © | AUXI:SLOPEANGL  0000~5110  di=
referred to as a Point 3 ) %X.Z:Y INDENT 0000~4790 Y=
negative angle if it is W 2 RUNATEST EXEC
fro.m the honzontall(.X (Units used above: Pixel) /
axis), and as a positive e Coordinates (511, 479)
P axis
angle if it is CCW from L .
. ) ine passing through
the horizontal (X axis). two points
INTERS- | The intersection of two
ECTN lines is the point where Line 2 @AUXILIARY INTERSECTN
. o @COND.1 AUX NO
lines 1 and 2, specified (B)COND2 AUX NO
in items @ and & [TESTRESULT]  [OUTPUT]
(COND.1/2),cross. (®AUX JUDGEMENT1 000.0~511.0  X= NO
AUX JUDGEMENT2 000.0~479.0 Y=
@
) (®RUNATEST EXEC
Intersection
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Distance and Angle Measurement

@ COND. 1, 5)COND. 2, ((6) COND.3)
Specify conditions for the auxiliary points that were selected in the "(3AUXILIARY" item.

Bl How to enter COND.1 and COND.2.

(@COND.1 REGINOMDLO ;
(B)COND.2 REGINOMDL)O :
t
A B

A: Enter a register number from one of the measurement programs already registered.
B: Select a model: 0 or 1.

(7 AUX JUDGEMENT1, (8 AUX JUDGEMENT2
Specify judgment conditions for X and Y.
[TEST RESULT]: When executing a test from the "(@QRUN A TEST" line the result will be
displayed here.
[OUTPUT]: Specify a destination for the output of test results: "NO," "Y," or "C."

(@ RUN A TEST
Press the SET key to execute a test.
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Distance and Angle Measurement

[2] When "DST" is selected

(2 DISTANCE NO.

Enter a register number. The register numbers DISTRAGLCOND SCREEN COND SAVE RED F C1 BAT
available are 0 to 15.
@osJ DST NO
(2)DISTANCE NO. 01(0~15) DIST-BETW-2PT
®@DISTANCE DIST-BETW-2PT —— DIST.BETW.X
@COND.1 REGNO MDLO DIST-BETW-Y
(B)COND.2 REGNO MDLO
[TESTRESULT]  [OUTPUT]
®DISTANCE EVALUAT 000.0~702.0 NO
@RUNATEST EXEC
REGISTER NO. 000010020304/05/060708/091 01 1[12[13[14/15
DISTANCE O[] [ X|x|x
(3 DISTANCE
Select an distance.
NO Do not select distance.
The distance
between 2 The dlstance between 2 points
points \’Z v xexiZerevn? )
Point 1 (X1, Y1)
P0|nt2 (X2, Y2)

The distance
between X
coordinates

__— The distance between X

coordinates ( [X2-X11)

+

/

Point 1 (X1, Y1)

+

Point 2 (X2, Y2)

The distance
between Y
coordinates

/ Point 1 (X1, Y1)

—F

_I_

/

Point 2 (X2, Y2)

The distance between Y
coordinates ( |Y2-Y1])

@ COND. 1 (5)COND. 2
Specify conditions for the distance that were selected in the "(3)DISTANCE" item.

(® DISTANCE EVALUAT
Specify judgment conditions for distance.
[TEST RESULT]: When executing a test from the "(7)RUN A TEST" line the result will be
displayed here.

[OUTPUT]: Specify a destination for the output of test results: "NO," "Y," or "C."

(7 RUN A TEST
Press the SET key to execute a test.
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Distance and Angle Measurement

[3] When "ANGL" is selected

(2 ANGL NO.
Enter a register number. The register numbers DISTRAGLCOND SCREEN COND SAVE RED F C1 BRT
available are 0 to 15.
@®osJ ANGL
(@ANGLNO. 00(0~15) NO
@ANGL 3PT-ANGL ——» | 3PT-ANGL
@COND.1 REGNO MDLO 2PT-H-ANGL
(®COND.2 REGNO MDLO 2PT-V-ANGL
®COND.3 REGNO MDLO
[TEST RESULT] [OUTPUT]
(DANGLEVALUATION -180.0~+180.0Y B= Y NO
(®RUNATEST EXEC
BFS('T'L\SI:IF(EE NO.  [odo1jo2b3b4bsoeo7bslosfidfi i3l 4lis
XXX XXX XX XXX XX XX
3 ANGL ©
Select the angle specifying method.
NO Do not select angle.
Point 1 is the point of inter section
of the two lines. Relative to the line +Angle (~+180.07) bt 2
between points 1 and 2, the line / bt on
sp7. | between points 1 and 3 will be said Paints "
to be at a positive angle if the angle Point 1 +Angle
ANGL |. . : (-180.00~)
is measured in a counterclockwise
direction, and it will be at a negative Point 1 7
angle if it is measured in a Point 3

clockwise direction.

When a 2-point horizontal angle is
specified,relative to the horizontal

line, the line from point 2 that _ Point2
intersects point 1 will be said to at a
iPNgE positive angle if the angle is thgle
measured in a counterclockwise -/ Hori .
Point 1 orizontal line

direction and at a negative angle if
it is measured in a clockwise
direction.

When a 2-point vertical angle is
specified, relative to the vertical
line, the line from point 2 that T
intersects point 1 will be said to at a
positive angle if the angle is +Angle

measured in a counterclockwise Point 1 m
direction and at a negative angle if

it is measured in a clockwise
direction.

Vertical line
2PT-V-
ANGL

Point 2

@ COND. 1, G COND. 2, (6)COND.3
Specify conditions for the angle that were selected in the "(3)ANGL" item.

(7) ANGL EVALUATION
Specify judgment conditions for angle.
[TEST RESULT]: When executing a test from the "(7)RUN A TEST" line the result will be
displayed here.
[OUTPUT]: Specify a destination for the output of test results: "NO," "Y," or "C."

RUN A TEST
Press the SET key to execute a test.
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Distance and Angle Measurement

Hl Numeric calculation setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to show the popup menu. Select "NUM-CALC" from
the popup menu.
- Select "NUM-CALC" on the menu tree.
> See "Chapter 19: Numerical calculation."

Il Output condition setting
- Press the TRG/BRT key to move the cursor to the upper function menu, and highlight "COND" using
the left and right arrow keys. Press the SET key to display the popup menu. Select "OUT" from the
popup menu.
- Select "OUT-COND" on the menu tree.
> See "Chapter 21: Setting the Input/Output Conditions."

H Display the measurement results
Return to the operation screen and press the TRG/BRT key. The measurement results will be
displayed on the screen.
To display the measurement results, select "COND-CHG" or "DIST&ANG COND..." on the lower menu
bar and press the right arrow key. On the popup menu, select which item you want to display: "AUX,"
"DST," or "ANGL." Then press the SET key. On the "CHNG-REG" item, press the up and down arrow
keys and the display will change.

e Example of the results displayed for a distance measurement

(TYPEOO) COLOR F C1 DRK
Vs
Final evaluationresult ——— [~ OK
Measuring time > MEAS XXXXms 1999-08-01 10:30
Measurement program number — MEASURE 0 CAM1 POSI-DEVIATION
Measurement object ——— > DST
[ Distance of distance number 00 —* 00:100.0 OK
" 01 —> 01:100.0 OK
02 —™ 02:050.0 OK
03 —™ 03:360.0 OK
04 — ™ 04:250.0 OK
05 —™ 05:
06 — ™ 06:
07 —> 07:
(Number of pixels)

*Areas will not be displayed for
unspecified registration numbers.

MEA-CND AUX
DST&ANG COND: - | [DST
X0~7 I Yo~7 1175 |NUMERIC CALG | |ANGL

MNU-CHG MAIN-COND CHG-MEA COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE
o Example of the displayed of angle results

~

Measurement object ——— > ANGL

["Angle of angle number 00 —> 00:+080.0° OK
" 01— 01:4070.0° OK
" 02 —> 02:+050.0° OK
" 03— 03:+088.2° OK
" 04 —» 04:+006.5° OK

" 05 —p> 05:
" 06 —> 06:
" 07 —p 07:

- —~

e Example of the displayed of auxiliary results

Measurement objeo{—: AUX

["Angle of auxiliary number 00 —> 00: (259.0, 178.0) OK
" 01— 01: (466.0, 178.0) OK
" 02— 02: (361.0, 228.0) OK
" 03— 03:(132.0, 298.0) OK
" 04 —1» 04: (362.5, 178.0) OK
" 05— 05:
" 06 —> 06:
" 07 —A-} 07:
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C Chapter 19 Numerical Calculations

)

19-1 Outline

Numeric calculation function of the IV-C35M consists of "numeric calculations," which is set
individually for each measurement program, and "final numeric calculations," which are set according
to object type. The NOO to N15 results of the calculations which are set individually for each
measuring program may be used according to the "TYPE" and "FORMULA" settings of the final
numerical calculation.

19-2 The individual numerical calculations for each measuring program
o How to display the numerical calculation conditions setting screen
There are two methods for displaying the numerical calculation conditions setting screen.

1)

Select "MAIN COND" -> "OBJECT TYPE

COND" (menu tree) -> "TYPEOQQ" -> "MEA-

CND (CAMERA1)" -> "MEAS(NEW)," in that

order. On the "(@MEAS SELECTION" line,

select any of the measurement programs.

Note: When "(QMEAS SELECTION" is left set
to "NO," you cannot specify a numerical
calculation function.

On either the MEAS CND, or REG-COND

screen, press the TRG/BRT key to move the

cursor to the upper function menu. Select

"COND" and then from the popup menu, select

the "NUM-CALC" item.

Note: The items shown in the popup menu will
vary with the measurement program
selected.

Open the sub menu for "MEASQ" or "MEAS1"

on the menu tree, and select "NUM-CALC."
Then press the SET key.

( Note )

SELECT OBJECT TYPE COND

COLOR F C1DRK

=R

OBJECT TYPE COND
=

PE00
— TYPE RUN COND
[— IMAGE-ADJ

(DCOLOR MODE
(COLOR FILTER SET
(3MEAS SELECTION

(- MEA-CND(CAMERAT)
MEASO
POSI-CORRECT
MEAS(NEW)
[ MEA-CND(CAMERA2)
— FINAL NUM. CALC
— FINAL OUTPUT COND
— OBJ-TYPE I/0

— OBJ-TYPE SYS.

~ TYPE(NEW)

¢ When the position deviation measurement is
selected

MEASUREMENT1 SCREEN COND SAVE RED F Ci DRK
IMG PRE-PROC
(D COLOR MODE COLOR FILTER MEAS
(@COLORFILTER SET  (TO NEXT SUB-MENU) | | EVALUATION
(®MEAS SELECTION  POSI-DEVIATION DSTRANGL
L NUM-CALC
out
SELECT OBJECT TYPE COND COLOR F Ci BRT
OBJECT TYPE COND
B TYPEQO Noo
L TYPE RUN COND
L IMAGE-ADJ NO1
[+ MEA-CND(CAMERAT)
E-MEASO(POSI-DEVIATION F) N02
IMG PRE-PROC
MEAS CND NO3
— EVALUATION COND
DISTANCE&ANGLE COND No4
NUM-CALC
OUT-COND NO5
—POSI-CORRECT
L MEAS(NEW) No6
[} MEA-CND(CAMERA2)
— FINAL NUM.CALC No7
FINAL OUTPUT COND
— OBJ-TYPE 10
— OBJ-TYPE SYS.
SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

- Numeric calculation errors (deviation from the exact value) after digitizing the image
Since the IV-C35M uses 64-bit, floating-point arithmetic operations in its calculations, small
quantization errors may occur when converting the images into numbers.
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@ Setting details
The setting details and procedures for numerical calculations are the same for all measurement
programs with the exception of the point measurement program. In this section we explain the use of
the numerical calculations menu [NUMERIC CALC] for positional deviation measurement.

"CHG-CALC" N
Move the cursor to the "CHG-CALC" item. w;’;‘\%mfoﬂ%ga/\sl-ucr; Screen of positional
Each time you press the SET key the display

X ) NUMERIC CALC SCREEN COND SAVE COLOR F Ct1 BRT

in the left most column will alternate between NOONDT

"N0O to NO7" and "NO8 to N15." CHG-CALC ¢c F E D
(DRUNATEST  (SETKEY) \

(1) RUN A TEST TYPE | FORMULA \
Pressing the SET key will store the setting IN0O_|_ G, [t00000020000 \\\
details as well as run a test NoT T % Joxoxnoo Vs
The numerical results of the tests willbe 1 N Goioiob b~ ki 606 “Fovpbckiins N
displayed at position [F] and the OK or NG No2 [ L N\
judgment will be displayed at position [E].

j g p y p [ ] 7’7\‘9?7 CHD_X B 7777777777777777777777
. CRD-Y | | OBJECT TYPE

Al . | NO4_ || DEV-x CALCRESULT| - - -
Select the type of data being calculated. DEVy | onst
The details displayed for each measuring | NO5_ || ATGH M SUM e
program. N ]| eLS H VG
o> See page 19-6t0 19-10.  ---- NUM-CALNC]  [[CBP ~ f[---------m-----mommoos

No7 1 CNSTIC] H CBM
””” NO DEL TTTTTTTTTTmTTTTTmTTT

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

B: FORMULA
Select the formula to apply. Select formula using the left and right arrow keys and enter
numerical values using the up and down arrow keys.
The details displayed for "FORMULA" will depend on the "TYPE" selected.

Item selections Selection on line
CRD-X, CRD-Y, DEV-x, DEV-y, OBJECT TYPE, CALC RESULT, CNST, SUM, AVG, CBP,
MATCH M, ANGL B CBM, DEL
NUM-CAL [NC] ABS, SQRT, TAN, ATAN, MAX, MIN, DEL
CNST [C] +0000000.00 (second line is not displayed)

> For details about the items that can be selected with other measurement programs, see
pages 19-6 to 19-10.

C: UPR&LOW LIMIT
Enter the upper and lower limits for making a judgment.

D: OUTPUT

Setting the output of the calculation results. Select an output target: "NO," "Y," or "C."
The output can be set to YO to Y7 or CO00 to C107.
- The number of styles may be set as follows, depending on the selections made in items A and

B.
OBJECT TYPE Model 0 Model 1
CRD-X/CRD-Y 00X0 to 07X0 / 00YO to 07Y0 | 00X1 to 07X1/00Y1 to 07Y1
DEV-x/DEV-y 0x0 to 7x0 / 0y0 to 7y0 0x1 to 7x1 / Oy1 to 7y1 g:é;e?g?gds to
MATCH M 00MO to 07MO 00M1 to 07M1 '
ANGL-B 0B to 7B
ABS / SQRT / TAN / ATAN (00 to 14 7] These are the
NUM-CAL [NC] SHXMIN (00 1) 0 ¥ same as for the
other
CNST[C] -9999999.9999 to +9999999.9999 | measurement
The numbers from 0 to 7 in front of the characters are registration numbers. programs.
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@ Setting procedure

¥

Setting the headings on the [NUMERIC CALC]
(numerical calculation conditions) screen.

Specify the output for the

results of the calcul

ations

v

| Select the data to be calculated |-——- TYPE

¥

Enter the number of styles

(Select an arithmetic f

unction)

!

Carry out a calcul

ation

v

e Output error
An error will be output if there are too many digits as well as if there is an attempt to divide by zero.

Previous menu (ESC key)

e Order of calculation
The calculation results are produced in order, from NOO to N15.

e Parallel output based on the output conditions
It is possible to use the parallel output for the evaluation results from the calculations by selecting the
PC function in the output conditions (the final output conditions are taken from the output conditions

set for each measurement program)

r--- NOO to N15

-~ FORMULA

| Set the judgment output conditions |-- -- OUTPUT

} @RUN A TEST

| Enter the upper and lower limits |'“' UPR & LOW LIMIT

N
ot done All recording is finished

Done

o Types and number of styles of entered for each measurement program
The table shown below contains the numeric formulas that can be assigned in "TYPE" and
"FORMULA" on the "NUMERIC CALC" screen, for each measurement program.

Measurement program

Input type Symbol Positional deviation Degree of match . - Color positional
; . Lead inspection
measurement inspection measurement
Dearee of match M Model 0: 00MO to 07MO0 [Model 0: 00MO to 15M0 Model 0: 00MO to 07MO
9 Model 1: 00M1 to 07M1 [Model 1: 00M1 to 15M1 Model 1: 00M1 to 07MH1
Coordinate X Model 0: 00X0 to 07X0 [Model 0: 00X0 to 15X0 Model 0: 00X0 to 07X0
Model 1: 00X1 to 07X1 |Model 1: 00X1 to 15X1 Model 1: 00X1 to 07X1
Coordinate y Model 0: 00Y0 to 07Y0 [Model 0: 00YO0 to 15Y0 Model 0: 00Y0 to 07Y0
Model 1: 00Y1 to 07Y1 |Model 1: 00Y1 to 15Y1 Model 1: 00Y1 to 07Y1
Deviation X Model 0: 00x0 to 07x0 Model 0: 00x0 to 07x0
Model 1: 00x1 to 07x1 Model 1: 00x1 to 07x1
Deviation Model 0: 00y0 to 07y0 Model 0: 00y0 to 07y0
y Model 1: 00y1 to 07y1 Model 1: 00y1 to 07y1
Angle B 0B to 7B
) Model 0: 00GO to 15G0
Light level G Model 1: 00G1 to 15G1
Number of K 00K to 31K
objects
Distance  [MAX:eMXD | _ 1 __________| 0OMXDto15MXD_|_ _ _ _ _ _ _ _ _ _ _ _
MIN: MND 0OMND to 15MND
Lead wigth  MAXeMxwl 0OMXW to 15MXW | _ _ _ _ _ __ ____
MIN: MNW 00OMNW to 15MNW
Lead length |MAX:MXL | |\ __ _________[ OOMXLtod5MXL (.
/Lead width 2 |MIN: MNL OOMNL to 15MNL
Numeric
calculation N NO to N15 NO to N15 NO to N15 NO to N15
result
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Measurement program
Input type Symbol | Area measurement by binary Counting objects
conversion by binary conversion
Number of masks= 1: 00A to 15A
Total area A Number of masks= 2: 0Ato 7A  |0A to 3A
Number of masks= 4: 0A to 3A
Number of objects K 0K to 3K
IMAX:MXR (_ _ _ | ______.
Area of each label MIN: MNR
Distance between |MAX:XDX_|_ _ _ _ _ _ __ _________ |\____________1
gravity centers X |MIN: NDX
Distance between [MAX:XDY_|_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _|____________._
gravity centers Y |[MIN: NDY
. . IMAXCXFX _(C - | ________
Fillet diameter X MIN: NEX
. . IMAX:XFY | _ _ _ _ _ _ ___________l_____________
Fillet diameter Y MIN: NFY
Numerical N |NOtoN15 NO to N15
calculation result
Measurement program
Input types Symbol
L i Lab_el measureme_nt by Point measurement
binary conversion
Total area A 0A to 3A
Number of objects K 0K to 3K
Area of each label R O0RO000 to 0R127---3R000 to 3R127
X coordinate of GX 0GX000 to 0GX127--- 3GX000 to
gravity center 3GX127
Y coordinate of GY 0GY000 to 0GY127---3GY000 to
gravity center 3GY127
Main axis angle B 0B000 to 0B127---3B000 to 3B127
. . 0FX000 to OFX127---3FX000 to
Fillet diameter X FX 3FEX127
Fillet diameter Y FY | oFyi90 to 0FY127--3FY000 o
Perimeter of each CR 0CRO000 to 0CR127---3CR000 to
object 3CR127
. 0CX000 to 0CX127---3CX000 to
Center point X CX 3CX127
. 0CY000 to 0CR127--- 3CY000 to
Center point Y cY 3CY127
Average light level G 000G to 127G
Counting white . .
objects WC (Count all the objects registered)
Number of RC (Corresponds to the whole number
registers of registers)
Numerical
calculation results N NOto N15 NO to N15
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Measurement program

Input types Symbol Multiple positional| Multiple degree of mea::r%I;ents
measurement | match inspection
Number of objects K 0K to 3K 0K to 3K
Degree of match M O0MO0O00 to 3M127  |OMOO0O to 3M127
Coordinate X 0X000 to 3X127 0X000 to 3X127
Coordinate Y 0Y000 to 3Y127 0Y000 to 3Y127
Density G 0G000 to 3G127
Auxiliary 1 HA1 00H1 to 15H1
Auxiliary 2 H2 00H2 to 15H2
Distance D 00D to 15D
Angle B 00B to 15B
Numerical calculation N NO to N15 NOtoN15  |NOto N15
result
Measurement program
Input types Symbol Color Color unevenness
evaluation inspection
Total area A 0Ato 7A 0Ato 7A
Number of objects K 0K to 3K
0RO000 to OR127
Area of each label R _3R000 to 3R127
Hue H OHto 7H OH to 3H
Hue fault EH 00EH to 03EH
Saturation S 0Sto 7S 0Sto 3S
Saturation (chroma) ES 00ES to 03ES
fault
Color degree of match CM 00CM to 07CM
Numerical calculation N NO to N15 NO to N15
result
Auxiliary relay C C000 to C127 C000 to C127
Measurement
Input types Symbol program
Fault inspection
Max. density difference SG 00SG to 07SG
Max. density MXG 00MXG to 07MXG
Min. density MNG OOMNG to 07MNG
Numerical calculation NC NO to N15
result
Auxiliary relay C C000 to C127
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Numerical Calculations

[1] Display lists on the "NUMERIC CALC" screen
This section displays the "NUMERIC CALC" screen for each measuring program.
The details displayed for "FORMULA" will depend on the "TYPE" selected.

(1) Positional deviation measurement
See page 19-2.

(2) Degree of match inspection

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

MATCH M
CRD-X
CRD-Y

LVL G DEL

OBJECT TYPE, CALC RESULT,
CNST, SUM, AVG, CBP, CBM,

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN, MAX,
MIN, DEL

(3) Lead inspection

NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT
[NOO-N07]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
INOO_ | —wt+—f{MATCHM | ____ ...
CRD-X
INOT |l _leRDY L.
Nz LVLG
----- e U
No3 CNST[C]
_____ ko
INO4 | ..

CNSTI[C]

+0000000,000

NUMERIEC CALC SCREEN COND SAVE

COLOR F C1 BRT

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

OBJ-K

DISTANCE MAX MXD/MIN MND
LEAD WIDTH MAX MXW/MIN MNW

OBJECT TYPE,
CALC RESULT,
CNST, SUM, AVG,

LEAD-LENGTH MAX MXL/MIN MNL | CBP, CBM, DEL
ABS, SQRT, TAN,

NUM-CAL[NC] ATAN, MAX, MIN,
DEL

CNSTIC]

+0000000,000

(4) BGA/CSP inspection

[NOO-NO7]
CHG-CALC
(DRUNATEST  (SETKEY)
TYPE | FORMULA
INOO_ | =—m—JoB)K | ..
DISTANCE MAX MXD
INO | | __IDISTANCEMINMND | oo
LEAD WIDTH MAX MXW
INO2 | L {LEAD-WIDTHMINMNW |- - oo
NG3 LEAD-LENGTH MAX MXL
----- ----F- - {LEAD-LENGTHMINMNL |[------=-====---------
Noa NUM-CALINC]
""" R e VY5 1 (0]
N5 | [ N
|nee |

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

TOTAL-AREA-A

OBJ-K

OBJECT-AREA MAX MXR
OBJECT-AREA MIN MNR
X FILLET-W MAX XFX

X FILLET-W MIN NFX

Y FILLET-W MAX XFY

Y FILLET-W MIN NFY
X-PTITCH MAX XDX
X-PTICH MIN NDX
Y-PTICH MAX XDY
Y-PTICH MIN NDY

OBJECT TYPE, CALC
RESULT, CNST, SUM,
AVG, CBP, CBM, DEL

NUM-CALINC]

ABS, SQRT, TAN, ATAN,
MAX, MIN, DEL

CNST[C]

+0000000,000

NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT
[N00-N07]
CHG-CALC
@DRUNATEST (SETKEY)
TYPE | FORMULA
INOO_ | =-——{TOTALAREAA | oooooooo.
o OBJ-K
----- - ---| - - | OBJECT-AREA MAX MXR
No2 OBJECT-AREA MIN MNR
----- - === == X FILLET-W MAX XFX
NO3 X FILLET-W MIN NFX
""" T777[ T Y FILLET-W MAX XFY
NO4 Y FILLET-W MIN NFY
""" "7 77T X-PITCH MAX XDX
[No5 | | |XPTCHMINNDX [
Y-PITCH MAX XDY
INO6 | | _|Y-PITCHMINNDY |
NUM-CALNC]
INO7 | ___L__JonsTiel el
NO
SET=EXEC ESC=BAbr—orr=ormormma—rro=romo
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(5) Area measurement by binary conversion

NUMERIC CALC SCREEN COND SAVE color F ci err | The details displayed for "FORMULA" will

NOO-NO7] depend on the "TYPE" selected.

CHG-CALC g g

(DRUNATEST (SETKEY) Selection of type Selection of formula

TYPE | FORMULA OBJECT TYPE, CALC

INOO_ | wt——|TOTALAREAA | . . ... TOTAL-AREA-A RESULT, CNST, SUM, AVG,
NUM-CALINC] CBP, CBM, DEL

i o T ABS, SQRT, TAN, ATAN, MAX
NO _ E) ) y y ’

2 I e NUM-CALINC] MIN, DEL

N CNST[C] +0000000,000

(6) Object counting by binary conversion

NUMERIC CALC SCREEN COND SAVE color F ci et | The details displayed for "FORMULA" will
IN0O-NO7] depend on the "TYPE" selected.
CHG-CALC
(DRUNATEST (SETKEY) Selection of type Selection of formula
TYPE | FORMULA OBJECT TYPE, CALC
[ R e e ggj_’i(L‘AREA‘A RESULT, CNST, SUM, AVG,
0BJK CBP, CBM, DEL
LNOT 1L INUMCALING] b P~
ONST[C) ) ABS, SQRT, TAN, ATAN, MAX,
INo2_ | | . NUM-CALINC] MIN, DEL
(NOZ || CNSTI[C] +0000000,000
R N R
INOS | .
INOS | .
INO7 .
SET-EXEC ESC-BACK SELCHNG IMG TRG=FUNC
(7) Object identification of binary conversion
NUMERIC CALC SCREEN COND SAVE color F ci et | The details displayed for "FORMULA" will
[N0O-N07] depend on the "TYPE" selected.
CHG-CALC
(DRUNATEST (SETKEY) Selection of type Selection of formula
TYPE | FORMULA TOTAL-AREA-A
INOO_ | *—I——[TOTALAREAA |- ----cmcmmcmmcemee OBJ-K
o 0BUK OBJCT-AREA-R OBJECT TYPE, CALC
----- ----}--|OBJECT-AREA-R e C-GRAVS GX/GY
RESULT, CNST, SUM, AVG,
- C-GRAVS X GX X FILLET-W FX/FY CBP GEM. DEL
----- o--b--|c.aRAVS Y GY S —— YT r VO
NO3 X FILLET-W FX LB-CIRCUMICR]
----- S o e ~-=mmmmsemsomomo-oo-——1| | MID-PNT CX/CY
[NO4 | ___| __|AXANGLEl | . ABS, SQRT, TAN, ATAN m
LB-CIRCUMICR] NUM-CALINC] MAX, MIN, DEL
(No5 || |mo-enTxex |
MID-PNT Y CY CNSTI[C] +0000000,000
INO6 | | __|NUMCAUNC] |
CNSTIC]
INO7 1 L.INo .
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(8) Color evaluation

NUMERIC CALC SCREEN COND SAVE

COLOR F C1 BRT

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

(9) Color unevenness inspection

NUMERIC CALC SCREEN COND SAVE

COLOR F C1 BRT

[N0O-NO7]

CHG-CALC - -

(DRUNATEST (SETKEY) Selection of type Selection of formula

TYPE | FORMULA - -

NGO LSE@JI'] AREAA OBJECT TYPE, CALC
----- L?Eh]AHEAA CHROMA[S] RESULT, CNST, SUM,
I EU v U DEG-MATCH-COLOR[CM] | AVC: CBP, CBM, DEL

DEG-MATCH-COLOR [CM]
[Noz2 | [ [PEGMATCRCOLOR [oM] ) ABS, SQRT, TAN, ATAN,
NUM-CAL [NC] NUM-CALINC] MAX, MIN, DEL

NO3 CNSTIC]

""" T INo CNST[C] +0000000,000
A
INOS | .

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

TOTAL-AREA-A

OBJ-K

OBJECT-AREA MAX MXR
OBJECT-AREA MIN MNR
HUE MAX MXH
MEASURE AREA

HUE FAULT EH
CHROMA MAX MXS
CHROMA MIN MNS
CHROMA FAULT ES

OBJECT TYPE, CALC RESULT,
CNST, SUM, AVG, CBP, CBM, DEL

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN, MAX,
MIN, DEL

[N0O-NO7]
CHG-CALC
(DRUNATEST (SETKEY)
TYPE | FORMULA
INOO_ | =T ——[TOTALAREAA  |----oommmcoccane-
NG 0BHK
----- ----t--|OBJECT-AREAMAX MXR | ------=----=---=------
NoZ OBJECT-AREA MIN MNR
""" === -~ |HUE MAX MXH
NO3 MEASURE AREA
""" TTT7[ 7 |HUE FAULT EH
NO4 CHROMA MAX MXS
""" "7 |CHROMAMIN MNS
INo5 | | |cHROMAFAULTES |
NUM-CAL [NC]
INO6_|____|__lensTic] L.
NO
INO7

(10) Color position measurement

CNST[C]

+0000000,000
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NUMERIC CALC SCREEN COND SAVE color F o1 ear | The details displayed for "FORMULA" will
NOO-NOT] depend on the "TYPE" selected.

CHG-CALC

(DRUNATEST (SETKEY) Selection of type Selection of formula

TYPE | FORMULA CRD-X
INOO_ | =——[CRDX | oo CRD-Y
o CRD-Y DEV-x OBJECT TYPE, CALC RESULT,
----- ggx DEV-y CNST, SUM, AVG, CBP, CBM, DEL
J MATCH M

NO2 MATCH M
----- ----t--|anais ANGL-B

No3 NUM-CAL INC ABS, SQRT, TAN, ATAN, MAX

CNST[C) NUM-CAL[NC] MIN, DEL
R R B s
CNST[C] +0000000,000

R N
L S
A S
SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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(11) Point measurement

@ When "BINARY" is selected on the "@)MODE"

® When "AVG-GRAYS" is selected on the "@)MODE"

NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT

[NOO-N07] [N00-N07]

CHG-CALC CHG-CALC

(DRUNATEST (SETKEY) (DRUNATEST (SETKEY)

TYPE [ FORMULA TYPE | FORMULA

INOO_ | et—rf WHT.CNTREGNOWRC] | .|| | NOO | _=t——[AVG-GRAYSIG] | _________ ... .____
NUM-CALINC] OBJ TYPES REG.LIST

I O S A | L e
NO CNST[C]

No2 [T T 1

INOS | .

The details displayed for "FORMULA" will
depend on the "TYPE" selected.

Selection of type

Selection of formula

Selection of type

Selection of formula

WHT.CNT/REG.NO[WRC]

WHT.CNT[WC],
REG.NO[WRC], NUM-CAL,

AVG-GRAYS[G]

OBJECT TYPE, CALC
RESULT, CNST, SUM,

CNST,DEL

AVG, CBP, CBM, DEL

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN,
MAX, MIN, DEL

CNSTI[C]

+0000000,000

WHT-CNT[WC], REG-
CNT[RC], OBJECT TYPE,
CNST, DEL

OBJ TYPES REG.LIST

ABS, SQRT, TAN, ATAN,

NUM-CALINC] MAX, MIN, DEL

CNSTIC]

+0000000,000

(12) Multiple positional measurement

NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT The details displayed for "FORMULA" will
[N0O-N07] depend on the "TYPE" selected.
CHG-CALC
(DRUNATEST (SETKEY) Selection of type Selection of formula
TYPE | FORMULA OBJK
NOO OBIK MATCH M OBJECT TYPE, CALC RESULT,
""" lwwew CRD XY CNST, SUM, AVG, CBP, CBM, DEL
L N I [’ S s 5o
CRD-Y NUM-CALINC] ABS, SQRT, TAN, ATAN, MAX,
N0z | | NUM-CALING] |- ====== === mmmm e e mee oo MIN, DEL
o | [ CNST[C] +0000000,000
A I

(13) Multiple degree of match inspection
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NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT The details displayed for "FORMULA" will
[NOO-NO7] depend on the "TYPE" selected.
CHG-CALC
(DRUNATEST (SETKEY) Selection of type Selection of formula m
TYPE | FORMULA OBJ-K
INOO_ | w——OBRK | . MATCH M OBJECT TYPE, CALC RESULT,
MATCHM LVL G CNST, SUM, AVG, CBP, CBM, DEL
I S R 1 I c T B CRD X/Y
. CRD-X
02 : ABS, SQRT, TAN, ATAN, MAX
----- —_————F - -CHDY B NUM_CALNC ’ ’ ) ’ ’
N3 NUM-CALINC] (NC] MIN, DEL
""" R e CNST[C] +0000000,000
R O I e P
NNR
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(14) Fault inspection

NUMERIC CALC SCREEN COND SAVE COLOR F Ci BRT The details displayed for "FORMULA" will
NOO-NOT7] depend on the "TYPE" selected.
CHG-CALC - -
(DRUNATEST (SETKEY) Selection of type Selection of formula
TYPE | FORMULA MAX-GRAYS-DIFF[SG] OBJECT TYPE, CALC
| NOO_| =—— MAX-GRAYS-DIFF[SG] |-~ -----------mmmmmmmm - MAX-GRAYS[MXG] RESULT, CNST, SUM,
o MAX-GRAYSIMXG] MIN-GRAYS[MNG] AVG, CBP, CBM, DEL
----- ----}--|MIN-GRAYSIMNG]  [-=-----=----smmmmmeoo--
N NUM-CALING)] NUM-CALNC] a?& %?,\TT[’)KN' ATAN,
""" R e (T (0 ’ ’
INo3 | | o CNSTI[C] +0000000,000
N
2
2
R S
SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

(15) Distance and angle measurement

NUMERIC CALC SCREEN COND SAVE COLOR F Cf BRT The details displayed for "FORMULA" will
[NOO-NO7] depend on the "TYPE" selected.

CHG-CALC

(DRUNATEST (SETKEY) Selection of type Selection of formula

TYPE | FORMULA
Noo = ANCLE] OBJECT TYPE, CALG RESULT,
""" A ANGLEE] [ AUX[H1/H2] CNST, SUM, AVG, CBP, CBM, DEL
INO L fAuXHE .
AUX Ho NUM.CALING ABS, SQRT, TAN, ATAN, MAX,

I R B T D NCT | min, DEL
o3 | | ﬁgan ___________________________ CNST[C] +0000000,000
N
2 N
R N
L

SET=EXEC ESC-BACK SEL-CHNG IMG TRG-FUNC
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19-3 Final numerical calculations

Final numerical calculations can be set at item "FINAL NUM-CALC" on the menu tree.
The setting procedure, error output settings, calculation sequence and parallel output based on the
output conditions are exactly the same as those used for item "19-2 The individual numerical

calculations for each measuring program.”

o How to display the final numerical calculation screen

Open the sub menu for "TYPExx" on the menu tree
and select "FINAL NUM. CALC." Then press the
SET key.

® Settings on the final numerical calculation screen
NUMERIC CALC SCREEN COND SAVE

The display positions of each item selected are the
same as in section "19-2 The individual numerical
calculation for each measurement program."
> See the next page for the display details.
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SELECT OBJECT TYPE COND COLOR F C2 BRT
OBJECT TYPE COND ANOO
EF-TYPEGD
— TYPE RUN COND ANO1
— IMAGE-ADJ
E«%: MEA-CND(CAMERA1) ANO2
+}— MEA-CND(CAMERA?)
— FINAL NUM-CALC ANO3
— FINAL OUTPUT COND
L OBJ-TYPE 1O ANO4
L OBJ-TYPE SYS. ANOS
L TYPE(NEW)
ANOB
ANO7
SET=TONEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

COLOR F C1 BRT

(N0O-NO7]

CHG-CALC ¢ D F E
(DRUNATEST (SETKEY) \

TYPE | FORMULA \
|ANOO| _ N,_|+0000002.0000 . N R W W
ANO1 | AN )0X03N0O Yo
""" T xx'ebédo'z{ob. Q00~--0000410.0000 +0000406.0000 ©OK
A N N N

B
ANO3 | IMEAS-CAL-RESULTIN] | _X
""" A-CAL-RESULTIAN] [ [OBJECTTYPE| 77
| ANO4 | |NUM-CALINC] fonst [

CNSTIC] | sum
|ANOS | [NO NG | ..

CBP
ANQ? R CBM oo oo
T S S

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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"CHG-CALC"

Move the cursor to the "CHG-CALC" item. Each time you press the SET key the display in the
left most column will alternate between "NOO to NO7" and "NO8 to N15."

(1) RUN A TEST

Pressing the SET key will store the setting details as well as run a test

The numerical results of the tests will be displayed at position [F] and the OK or NG judgment
will be displayed at position [E].

A: TYPE

Select the type of data being calculated.

B: FORMULA

A number of style settings are used. The style type is selected using the left and right keys and
the numerical values are entered using the up and down keys.
The details displayed for "FORMULA" will depend on the "TYPE" selected.

Selected of type Formula

A-CAL-RESULTI[AN]

MEAS-CAL-RESULT[N]

CBM, DEL

OBJECT TYPE, CNST, SUM, AVG,

CBP,

NUM-CAL[NC]

ABS, SQRT, TAN, ATAN, MAX, MIN, DEL

CNSTIC]

+0000000,000 (second line is not displayed)

Note: When "SUM" (total) or "AVG" (average) is selected for calculating the results, specify the
range from 0 to 15.

C: UPR&LOW LIMIT

Enter the upper and lower limits for making a judgment

D: OUTPUT

Setting the output of the calculation results.
Based on the settings at items "TYPE" and "FORMULA," the number of styles may be entered

as follows.

OBJECT TYPE

Number of styles

MEAS-CAL-RESULT [N]
(Results of the calculations
for measurements)

01NOO to 01N15
02NO00 to 02N15
10NOO to 10N15
20NO0O0 to 20N15
30NO0O0 to 30N15
40NO0O0 to 40N15

Calculation result for measurement 0,
Calculation result for measurement 0,
Calculation result for measurement 1:
Calculation result for measurement 2:
Calculation result for measurement 3:
Calculation result for measurement 4:

Py

camera 1: NOO to 15)
camera 2: NOO to 15)
NOO to 15)
NOO to 15)
NOO to 15)
NOO to 15)

A-CAL-RESULT [AN]
(Results of final calculations)

ANO0O to AN15

NUM-CAL [NC]
(Numerical calculations)

ABS / SQRT / TAN / ATAN (00 to 15)
MAX/MIN (00 to 15)

CNST [C] (Constant)

-9999999.9999 to +9999999.9999
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19-4 Setting examples

The example below shows the settings used to evaluate and output the X-Y coordinates (differences)
of the detection points in images 0 and 1, using the evaluation calculation. (Degree of match
inspection > See Chapter 5; Output 5> See Chapter 20: PC Function.)

Image 0 X coordinate difference

7

/ 4

Point detected in image 0

Object to be measured

Point detected in image 1

(register number 00, model 0) /

(register number 01, model 0)

S~
Image 1

Y coordinate difference

(1) Image setting

After specifying the images, return to the "MEA-CND" screen for the degree of match inspection.

(2) Operations on the "MEA-CND" screen
Press the TRG/BRT key to move the cursor to the
upper function menu. Select "COND" and press
the SET key. Select "NUM-CALC" from the popup
menu and then press the SET key.

(3) Operatlons on the "NUMERIC CALC" screen
Select position "A" (2nd cell in the "TYPE"
column) on the "NOO" line using the up and
down arrow keys. Select "CRD-X" from the
popup menu and then press the SET key.

2. Move the cursor to position "B" (2nd cell in the
"FORMULA" column) and press the SET key.
"00X0" will be displayed in the "FORMULA"
column. Select a digit using the left and right
arrow keys. Press the SET key. Then change
the selected digit "01X0" by using the up and
down keys.

+0000000.00~+0000000.00

"01X0" is referring to the X coordinate of
register number 01 (image 1) and model 0.

19-13

MEA-CND  SCREEN COND SAVE RED F Ci BRT
(@DTECT PRECISION STANDA IMG PRE-PROC
@REGISTERNO.  00(0~15) E\E/fLﬁgﬁgN
%MODE 1P-SCH DSTAANGL

SEARCH YES NUM-CALC
B MATCHING AVG-GRAYS ouT
REGISTER NO. odo1oosb4lospeo7pslodtoft 1121 3}14]15
@®MDLO S XXX X [ [ x| <
@MDL 1 XXX X | X[ || [ x| [

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

NUMERIC CALC SCREEN COND SAVE COLOR F C1 BRT

[N0O-NO7]
CHG-CALC
(DRUNATEST (SETKEY)

TYPE | FORMULA

N

| NOO_ N R [

NG A CALC RESULT

""" SN i rrresvrvammnn B o0

NO2 CRDX |

""" B e “1ave

._N_O_S_ _———-f - LVLé - CBP ______________
"] cam

Nod NUM-CALINC] oy

""" ~==-F~1CNST[C] -

INos | [N

INO6 | | .

INO7 | .

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC
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Press the SET key, the cursor will move to the right. Press the SET key again and a popup

menu will appear. Select the "-" and press the SET key.

- The cursor will appear to the right of the "-." Press the SET key and a popup menu will appear.
Select a "TYPE" and press the SET key.

5> 00X0 will be displayed in the formula field.

NOO_| __X _|01X0-00X0

+0000000.00~+0000000.00

00Xa0 refers to the X coordinate of the detection point in model 0, stored in register NO.00 (image
0).

3. Move the cursor to the 2nd line using the up and down arrow keys and set the upper limit value
using the left and right arrow keys. Then press the SET key. Then select a digit to change using
the left and right arrow keys. Repeat this procedure to set the value to +160.0000 and then press
the SET key.
+ooooooo.oooo~+oooo1qt¥>ooo

Upper limit

Move the cursor to the lower limit using the left and right keys, and press the SET key. Select a
digit using the left and right keys Enter the number +140.0000 using the up and down keys, and
press the SET key.

+oooo14o.ovogo~+oooo160.oooo

Lower limit
> +0000140.0000 to +0000160.0000 will be displayed in the lower and upper limit fields.

4. Move the cursor to the "N01" line and the "TYPE" column using the up/down keys.
- As described in steps 2 to 3, enter 01Y0 to 00Y0 in the formula field, and inter +0000090.0000
to +0000095.0000 in the upper and lower limit fields.

NOO_| . _X _|01X0—-00X0

| 1+0000140.0000~+0000160.0000 |
NO1_|__Y._|01Y0-00YO

+0000090.0000~+0000095.0000

5. Move the cursor to the "1)RUN A TEST" item using the up and down keys, and press the SET
key.
Press the SET key once more. Then the settings will be stored, and the test will be executed.
5> The evaluation result (OK/NG) of the calculations will be displayed.

NOQ_| X _|01X0—00X0

+0000140.0000~+0000160.0000+0000147.0000 OK
NO1 Y _|01Y0-00Y0

+0000090.0000~+0000095.0000+0000091.0000 OK

OK: When the test result based on the calculations is within the specified range
NG: When the test result based on the calculations is outside of the specified range

6. Press the ESC key to return to the "MEA-CND" setting screen.
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(4) Operation on the "OUTPUT COND" screen

1. On the "MEA-CND" setting screen, press the

MEA-CND  SCREEN COND SAVE RED F Cf DRK
TRG/BRT key to move the cursor to the upper
function menu. Select the "COND" item and (DDTECT PRECISION STANDARD Y p—
then select the "OUT" item and press the SET | QREGSTERNO.  000-15) REG COND
ke (3®MODE 1P-SCH
y: @ SEARCH YES E\S’f\r;iﬁg?’“
©®MATCHING AVG-GRAYS NUM-CALC
out
REGISTER NO. 00001/020304/0506070809]1 U 121 [T 41 5]
®MDLO P P e e B e e e e Y P B
@wbL 1 XXX [ | x| | x| < ||
2. Select the "INPUTO00" line and row 0. Then OUTPUTCOND SCREEN SAVE COLOR F C1 BRT
press the SET key. Select "NUM-CAL[NC]" INPUT00-07
from the popup menu and press the SET key. CHANGE INPUT Column No.
0 1 2 3 4 5 6 ouT
INPUT00
LOGIC 4k
INPUTO1 MATCH M [y
LOGIC CRD-X
INPUTO2 CRD-Y
LOGIC LVL G i b
. . INPUTO3 NUM-CAL[NC
3. Move the cursor to the "LOGIC" line on the LOGIC AUX.RLY_[C )| [Loe
same row and press the SET key. Select " " | INpUT04
from the popup menu and press the SET key. ',‘,f,),f:?nq

The logical condition will be displayed in the left most column of the LOGIC row under INPUT 00.
[PAGEO] O 1 2 3 4 5 6 7 OUTPUT

INPUTO NOO

togc 4+ — — — — — — —

- NOO refers to the NOO calculation result, that was entered on the "NUMERIC CALC" screen.

4. Select the "INPUTO00" line and row 1. Then press the SET key. Set "NUM-CAL[NC]" using the
same procedures as in Steps 2 and 3 above. Since "N00" will appear first, press the SET key
and change "N0O0Q" to "NO1," using the up/down/left/right arrow keys.

[PAGEO] © 1 2 3 4 5 6 7 OUTPUT
INPUTO NOO  NoOf

ogic 4 A — — — — — —

5. Move the cursor to the "OUT" row using the left and right arrow keys, and press the SET key.
Select "AUX-RLY" from the popup menu and press the SET key.

6. A list of auxiliary relays will be displayed. Select "C000" using the up and down arrow keys and
press the SET key.

> The output coil for INPUT 0 will be displayed. AUX-RLY_ Use place

[PAGE0] 0 1 2 3 4 5 6 7 OUTPUT €000  MEAS1/OUTPUT COND m

INPUTO NOO  NO1 Co00 ggg; k‘lg

oeaic 4 4 — — — — — — 5 L5 o

" " . Co04 NO

7. Press the ESC key to move to the "MEA-CND" setting screen. c005  NO

coo6  NO

C007  NO

19-15



Numerical Calculations

(5) Operations on the "FINAL OUTPUT COND" screen
1. Select "FINAL OUTPUT COND" on the "SELECT OBJECT TYPE SELECT OBJECT TYPE COND
COND" screen, to display the final output conditions screen.

OBJECT TYPE COND
- TvpE00

— TYPE RUN COND

— IMAGE-ADJ

[}~ MEA-CND(CAMERAY)
MEASO
POSI-CORRECT
MEAS (NEW)

[+ MEA-CND(CAMERA2)

— FINAL NUM.CALC

— FINAL OUTPUT COND

— OBJ-TYPE I/0

— OBJ-TYPE SYS.

L TYPE(NEW)

2. Move the cursor to "INPUT00" and row O, and [ ou7puTcoND SCREEN SAVE COLOR F CTBAT
press the SET key. Select "AUX. RLY-C." INPUT00-07
from the popup menu and press the SET key. CHANGE INPUT

o 1 2 3 4 5 6 7 OUT

INPUTOO

LOGIC \ /
INPUTO1 AUX.RLY-C OUTPUTY

LOGIC EXT-INP X AUX.ALY-C
INPUTO2 TMRTM TMR TM

LOGIC CNTRON CNTRON
INPUTO3 AN DEL

LOGIC

INPUTO4 OUTPUTY
LOGIC
INPUTO05
LOGIC
INPUT06
LOGIC
INPUTO7
LOGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

> The following logical symbol will be displayed in the left most column of INPUT 0.
[PAGEO] 0 1 2 3 4 5 6 7 OUTPUT

INPUTO €000

toge 4 — — — - — — —

3. Move the cursor to the "OUT" row using the left and right arrow keys, and press the SET key.
Select "OUTPUT Y" from the popup menu and press the SET key.

4. Now, a list of the Y outputs will be displayed. Select "Y0" using the up and down arrow keys, and
press the SET key.
> The output coil for INPUT 0 will be displayed.

[PAGEQ] 0 1 2 3 4 5 6 7  OUTPUT YOUTPUT  Use place
III_\IgngCO (_;|0|80 . . o o o . o g ii) ;IglAL OUTPUT COND
Y2 NO
5. Press the TRG/BRT key to move the cursor to the upper function Y3 NO
menu. Then select "SCREEN" and press the SET key. Select "OPS-  v4 NO
MENU" from the popup menu and press the SET key. Y5 NO
o> Select the operation screen. is Eg
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(6) Degree of match inspection
Press the TRG/BRT key, and the will calculate the X-Y coordinates of the detection points in images 0
and 1, and then evaluate and output the results.

(TYPEOO) COLOR F C1 BRT

oK o

MEAS XXXXms 2001-10-14 10:38
MEASUREMENT 1 CHK-DEG-MATCH

REGISTER N00(0~15)
MO0=+09735 OK
X0= 090.0 OK
Y0= 092.0 OK
G0= 018.0 OK

XO~700000000 YO~7M000O0 READYD

MNU-CHG MAIN-COND CHG-}Nk\Q COND-CHG CHNG-REG SCREEN-CHG CHG-TYPE

If the difference in the X and Y coordinates is within the range set on the numeric
calculation menu, YO will be turned ON, and a filled box B will be displayed. If the
difference is not within the range, YO will be turned OFF, and an empty box [ will be

displayed.
NOO  Not c009 If the result is within the range
Output conditions -4 4 — — — — — — ) ’
utput conditions il <~ N0 and N1 will be turned ON
C0¢OO voo  (OK), the auxiliary relay C000
) . will be turned ON, and output
Final output conditons 4Fp — — — — — — — < V00 will be turned ON.
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('Chapter 20: PC Function )

20-1 Outline

The PC function is designed to create a ladder circuit program based on the data (coordinates,
distance, degree of match, and results of numerical calculations) obtained from the measurements
and calculations made by the IV-C35M. Then it outputs the results of the calculations performed by
the circuit.

Use of the PC function enables the 1V-C35M to output measurement results to an external equipment
such as a lamp by itself, without the need for an external PC.

20-2 Operation cycle
The operation cycle of the IV-C35M is outlined below. This flowchart contains only the operations
related to the PC function, and does not show communications with external devices.

C Pow?r ON )

| Power ON sequence |

-l

| Input refresh |

Ladder circuit calculation (final output conditions)
Ex.:| X0 Cooo YOO

X1

PC scan

C001 cycle

Y

Output refresh |

Has a measurement start
input signal been received?

Image processing for measurement 0 using camera 1 H

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 1)

Ex.: joomMo Not1 €000
—t
oxo No2 Co01

C000

1

Measurement processing for measurement 0 using camera 2

Ladder circuit calculation
(based on output conditions for measurement 0 of camera 2)

'

| Measurement processing for measurement 1 |

| Ladder circuit calculation (based on output conditions for measurement 1) |

Measurement
| processing
cycle

| Measurement processing for measurement 2

| Ladder circuit calculation (based on output conditions for measurement 2) |

| Measurement processing for measurement 3 |

| Ladder circuit calculation (based on output conditions for measurement 3) |

| Measurement processing for measurement 4 |

| Ladder circuit calculation (based on output conditions for measurement 4) |-
]
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[1] Power ON sequence
The parallel output terminals (YO to Y7) are reset, and the data memories (input relays, output relays,
auxiliary relays, timer and counter) are cleared.

[2] PC scan cycle

In the PC scan cycle, the following three operations (1) to (3) are repeated cyclically.

(1) Input refresh
The ON/OFF data from the parallel input terminals (X0 to X7) is written into the data memory (input
relays).

(2) Ladder circuit calculation (final output conditions)
The calculations are executed by the ladder circuit program which contains the data from input
relays, output relays, auxiliary relays (incl. output which are obtained by the ladder circuit program
calculation in the measurement processing cycle), timer and counter.

(3) Output refresh
The ON/OFF data of the output relays, obtained in calculation (2), is output to the parallel output
terminals (YO to Y7).
- The processing time for the three steps described above is called "1PC scan time," and ranges

from 0.3 to 3.0 ms, depending on the settings.

[3] Measurement processing cycle
When the measurement start input signal is given, the measurement processing is carried out, and the
calculations of the ladder circuit program for measurements 0 to 3 are executed.
(1) Measurement processing (measurement 0 to 4)
- The coordinates, distance, and degree of match are determined by the measurement programs. If
the numerical calculation conditions have been set, calculations will be executed.
- Each measurement obtained is judged to be OK or NG, based on the criteria entered by the user.
If it is OK, 1 (ON) will be used as the input condition for the following calculation on the ladder
circuit, and if it is NG, 0 (OFF) will be used.
(2) Ladder circuit calculation (based on output conditions for measurements 0 to 4)
- The values obtained from the measurement processing are used as the input conditions for the
ladder circuit. Calculations will be executed by a ladder circuit. The output relays are the auxiliary
relays that will be used for calculation by the ladder circuit in the PC scan cycle.

B The relationship between the ladder circuit in the measurement processing
cycle and the ladder circuit in the PC scan cycle

~— Measurement processing cycle ladder circuit (measurement output conditions) —

Measurement 0 - camera 1
(Positional deviation Measurement 1 Measurement 2
measurement) (Binary area measurement)  (Point measurement)
| oMo co00 | | 00A coot | | P00O c002 |
1 M) 11 M) 1 M)
| 1T N\ 11 N\ L N\
Degree Auxiliary Total Auxiliary Point Auxiliary
of match  relay area  relay relay
v oy v
PC scan cycle | €000 COO1 CO02 Yoo |
ladder circuit {—— — O
(final output conditions) | External|
output

- 128 auxiliary relays, C000 to C127, can be set. However, identical auxiliary relay numbers
cannot be used for measurement 0 using camera 1, and measurement 0 using camera 2, or
for measurement 1, measurement 2, measurement 3 and measurement 4.

- The auxiliary relays C110 to C127 are special relays. The special relays are used on the PC
scan cycle ladder circuit. Do not use them for the measurement processing cycle ladder
circuit.
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20-3 Ladder circuit program creation

[1] Procedure for creating measurement output condition and a ladder circuit
A separate ladder circuit can be created for positional deviation measurement, degree of match
inspection, lead inspection, BGA/CSP inspection, area measurement by binary conversion, object
counting by binary conversion, object identification by binary conversion, color evaluation, color
unevenness inspection, color positional measurement, point measurement, multiple positional
measurement, multiple degree of match inspection, and fault inspection.
The procedure for creating a ladder circuit for positional deviation measurement is given below. A
ladder circuit can be created the same way for other measurement just change the input contact point

setting.

(1) How to display the output conditions setting screen.
There are two methods for displaying the output conditions setting screen, as follows.

1.0n the menu tree, open the sub menu at
"MEASO1(POSI-DEVIATION)." Press the SET
key on the "OUT-COND" line.

2.0n the screen used for selecting the
measurement program, or on the screens used
for setting the measurement conditions or the
register conditions, press the TRG/BRT key to
move the cursor to the upper function menu.
Then, move the cursor to the "COND" and
press the SET key. Select "OUT" from the
popup menu.
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SELECT OBJECT TYPE COND COLOR F Ci BRT
OBJECT TYPE COND

B TYPEO INPUTO
L TYPE RUN COND LOGIC

| IMAGE-ADJ INPUT1

- MEA-CND(CAMERA1) LOGIC

— MEASO INPUT2

|— POSI-CORRECT LOGIC

| MEASO(POSI-DEVIATION F) INPUT3

IMG PRE-PROC LOGIC

MEAS CND INPUT4

REG-COND(S) LOGIC
REG-COND(S) INPUTS

EVALUATION COND LOGIC
DISTANCESANGLE COND INPUT6

NUM-CALC LOGIC
OUT-COND INPUT?

L MEAS(NEW) LOGIC

MEA-CND(CAMERA2)
T{ FINAL NUM.CALC
FINAL OUTPUT COND

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

MEASUREMENT! SCREEN COND SAVE

RED F C1BRT

(DMEAS SELECTION  0(0~7)

IMG PRE-PROC
REG-COND(S)
EVALUATION
DST&ANGL
NUM-CALC
out

SET=SELECTAMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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1. While "CHANGE INPUT" is selected, each
press of the SET key will change the display in
the left most row. The display will cycle
through the following choices: "INPUTOO to
INPUTO7," "INPUTO08 to INPUT15," and
"INPUT16 to INPUT19." When the input group
you want is displayed, press the down arrow
key to move the cursor to the ladder circuit
display section.

2.Move the cursor to a line number (INPUTXxx)
and a row using the up/down/left/right arrow
keys, and press the SET key. Select a type to
input from the popup menu.
> The input types for each measurement
program are shown on pages 20-6 to 20-7.

Note: "00MO0" means the following:

- MATCH MO
- CRD-X0
- CRD-YO0
- DEV-x0

00MO E
(
(
- DEV-y0 (
(
(
(

- ANGL-BO
- NUM-CALINC]00

)
L - AUX.RLY-C000 7)

3. After selecting an input type, press the SET
key and move the cursor to a logic line.

20-4

(2) How to specify the input conditions for ladder circuit diagrams

OUTPUT COND SCREEN SAVE RED F C1 BRT

INPUT00-07
CHANGE INPUT

INPUT00
LOGIC
INPUTO1
LOGIC
INPUT02
LOGIC
INPUT03
LOGIC
INPUT04
LOGIC
INPUT05
LOGIC
INPUT06
LOGIC
INPUTO7
LOGIC

Column No. 0to 7
2 3 4 5

MATCH M
CRD-X
CRD-Y

DEV-x

DEV-y
ANGL-B
NUM-CALING]
AUXALY-C

This display varies with each

measurement program.
&> Page 20-9 to 20-11.

Ladder circuit
display area

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

BGA/CSP inspection, object counting by binary conversion, object

[ -0to3:
identification by binary conversion, multiple position measurement,
multiple degree of match inspection, color unevenness inspection.
-0to7:  Positional deviation measurement, color evaluation, color
positional measurement, fault inspection.
-0to 15:

Degree of match inspection, lead inspection, area measurement
by binary conversion, distance and angle measurement
- 0to 127: Point measurement (average)
- 0 to 255: Point measurement (binary conversion)

OUTPUT COND

SCREEN SAVE

RED F C1 BRT

INPUT00-07
CHANGE INPUT

INPUTO00
LOGIC
INPUTO1
LOGIC
INPUTO02
LOGIC
INPUTO03
LOGIC
INPUTO4
LOGIC
INPUTO05
LOGIC
INPUTO06
LOGIC
INPUTO7
LOGIC

-
r

DEL

SET=SELECT LOGIC SYMBOL SEC=BACK SEL=CHNG IMG TRG=FUNC
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4. Press the SET key and select a logic symbol from the popup menu.

Logic symbol Function

—| I— a contact on a series circuit (ON, when the evaluation result is OK)

—/HL b contact on a series circuit (OFF, when the evaluation result is OK)

Deletes a contact on the cursor. (Contacts after the deleted contact will not be
brought forward.)
Note: This symbol cannot be used on the first row.

Used to create an OR circuit.

L
J

Used to create an OR circuit

DEL

Deletes the contact on the cursor. (Contacts after the deleted contact will be
brought forward.)
When a contact exists only on the first row, if the contact is deleted, also the

output relay will be deleted.

(3) How to specify the output conditions for ladder circuit diagrams
Move the cursor to the "OUT" row for the desired OUTPUT COND SCREEN SAVE RED F Ci BRT

line number and press the SET key. Press the

SET key while the cursor is on "AUX-RLY" and INPUTO0O7

CHANGE INPUT

select the aux.iliar.y relays you want to use from 01 2 3 4 5 8§ 7 o
the table that is displayed. INPUTOO 00MO
Note: Only the lines which have a specified input fﬁﬁﬁm AF—————— A
signal can be selected for output. LOGIC AUXRLY Use lce
INPUTO2 ...
Creation example: m%a €000 NO
0 1 3 4 5 6 7 OUT LOGIC coot NO
INPUTO0  OOMO €000 INPUTO4 €002 NO
LOGIC _—— e — — — < LOGIC 003 NO
INPUTOs ~ C004 NO
LOGIC €005 NO
INPUTOS €006 NO
LOGIC coo7 NO
7
LOGIC

SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

(4) Creating a ladder circuit is complete
Create a ladder circuit for the page numbers registered in step (1), repeating the operations in
steps (2) and (3).

Creation example:

INPUTO
LOGIC
INPUT1
LOGIC
INPUT2
LOGIC
INPUT3
LOGIC

0 1 2 3 4 5 6 7 OUT
00MO0 C001 €000
A — O

0X0
Hp—- .
NO1 NO2 €001
A= o
NO3 No4
HFH-

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to circuit b.

Circuit a X Circuitb O

C001

Co10

coti »
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B Kinds of input signals in each measurement program

measurement program
Input types [ Symbol| positional deviation Degree of match Lead Point Color positional
measurement inspection inspection | measurement measurement
Dearee of match M Model 0: OMO to 07MO |Model 0: 00MO to 15M0 Model 0: 00MO to 07MO
9 Model 1: OM1 to 07M1 |Model 1: 00M1 to 15M1 Model 1: 00M1 to 07M1
Coordinate X Model 0: 0X0 to 07X0 [Model 0: 00X0 to 15X0 Model 0: 00X0 to 07X0
Model 1: 0X1 to 07X1 |Model 1: 00X1 to 15X1 Model 1: 00X1 to 07X1
Coordinate y Model 0: 0YO to 07Y0 |Model 0: 00YO0 to 15Y0 Model 0: 00YO0 to 07Y0
Model 1: 0Y1 to 07Y1 |Model 1: 00Y1 to 15Y1 Model 1: 00Y1 to 07Y1
. Model 0: 0x0 to 7x0 Model 0: 0x0 to 7x0
Deviation X |Model 1: 0x1 to 7x1 Model 1: 0x1 to 7x1
o Model 0: 0y0 to 7y0 Model 0: 0y0 to 7y0
Deviation Y |Model 1: 0y1 to 7y1 Model 1: 0y1 to 7y1
Angle B 0B to 7B 0B to 7B
. Model 0: 00GO to 15G0
Light level G Model 1: 00G1 to 15G1
Number of objects K 00K to 15K
Distance D 00D to 15D
Lead width W 00W to 15W
Lead length
/Lead width 2 L 00L to 15L
Point by binary P000 to P255
Point by
average density P000 to P127
Numeric N NO to N15 NO to N15 NOto N15 | NO to N15 NO to N15
calculation results
Auxiliary relay C C000 to C127
Measurement program
Kind of input |Symbol Object counting Object
|EsG;f¢\a/¢c:iﬁJFr’1 bert?ii;rr‘sisour:\?ggin;n by binary identification by
conversion | binary conversion
Number of masks=1: 00A to 15A
Total area A OAto 3A Number of masks=2: 0A to 7A 0A to 3A 0A to 3A
Number of masks=4: 0A to 3A
Number of objects| K 0K to 3K 0K to 3K 0K to 3K
Area of each 0RO000 to OR127
MXR MXR
label R |OMXRto3 -3R000 to 3R127
Fillet diameter X FX OFX to 3FX
Fillet diameter Y FY OFY to 3FY
Distance between
gravity centers X DX 0DX to 3DX
Distance between
gravity centers Y | DY 0DY to 3DY
Numerical
Auxiliary relay C CO000 to C127
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Measurement program

Kind of input Symbol
P y Multiple positions measurement | Multiple degree of match inspections
Number of objects K O0Kto 3K OK to 3K
Numerical calculation N NO to N15 NO to N15
results
Aucxiliary relay C C000 to C127
Kind of input Symbol | Distance and angle measurement *
Auxiliary H 00H to 15H
Distance D 00D to 15D
Angle B 00B to 15B
Numerical calculation results N NO to N15
Auxiliary relay C C000 to C127

* The measurement programs that can use these inputs are the positional deviation measurement,
degree of match measurement, object identification by binary conversion (center of gravity: YES)
multiple positional measurement, and multiple degree of match inspections.

Measurement program

Input types Symbol Color Color unevenness
evaluation inspection
Total area A 0A to 7A 0Ato 7A
Number of objects K 0K to 3K
Area of each label R _?;gggot?ooc?éf;
Hue H OH to 7H OH to 3H
Hue fault EH 00EH to 03EH
Saturation S 0Sto 7S 0S to 3S
Saturation (chroma) ES 00ES to 03ES
fault
Color degree of match CM 00CM to 07CM
Numerical calculation N NO to N15 NO to N15
result
Auxiliary relay C C000 to C127 C000 to C127
Measurement
Input types Symbol program
Fault inspection
Max. density difference SG 00SG to 07SG
Max. density MXG 00MXG to 07MXG
Min. density MNG O00MNG to 07MNG
Numerical calculation NG NO to N15
result
Auxiliary relay C C000 to C127
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B Auxiliary

relay C000 to C127

The functions of the auxiliary relays (C000 to C127), which can be used for input and output signals, are
explained below.

start input)

Relay No. Function
(relay name) Use for input signals | Use for output signals
€000 to C109 | - Relays for internal calculation
(internal - For the final output conditions, relays also used for output in the measurement
calculation) | processing cycle can be used.
c110 Normally OFF
C111  — - When C111 is ON, C000 to C109 are cleared.
- Turned ON when all of the evaluation items have
been judged OK, and turned OFF if any single item
: has been judged NG.
C112 (F.mal - If C116 is not used, OK/NG will be displayed on
evaluation ) . .
the operation screen which correspond to ON/OFF
result) of C112.*
- If an error occurs (C118 is turned ON),C112 will be
turned OFF (NG).
- When C113 is ON, continuous measurements will
01 13 be executed.
(Continuous . Ex.: When X0 is ON, continuous measurements will
measurement be executed.

X0 C113

=0

C114
(CCD trigger
status output)

Output the CCD trigger status to C114, regardless of

the Yes/No setting for the start of the measurement.

- When "binary conversion" is specified, if the white
area is 50% or more of the image, C114 will be
turned ON, and if it is less than 50 %, C114 will be
turned OFF.

- When the "average light level" is specified, C114
will be turned ON when the image is within the
specified level range, and turned OFF when it is out
of the range.

- The same signal as the READY signal is output

monitor error)

cameras 1 and 2 separately. This relay is turned
OFF when either one of them exceeds the upper or
lower level.

termination)

C118 - Turned ON when a measurement processing error,
(measyrement occurs.(However, except the end code 34/35/36/3E.
operation error) > See page 24-4.)

C119 - Turned ON upon termination of measurement
(measurement | processing, and turned OFF when a measurement

start input signal is given.

C115 internally.

- If an output signal is passed to C116, the display of
the OK/NG result on the operation screen will
depend on the ON/OFF state of C116.

Ex.: "OK" is displayed on the operation screen
C116 - when C000 is ON, and "NG" when the C000
(programmable is OFF
output) - €000 C116

- If C116 relay is not used, the display of the OK/NG
result will depend on of the final evaluation result
(C112).*

- Turned OFF when the illumination exceeds the
upper or lower warning level of the illuminance
c117 monitor set on the "MONITOR LIGHT LVL" menu.
(lluminance | warning light levels can be set for each of the

C120to C127
(counter reset)

- Do not use these relays for input signals.

- They are turned ON to reset counters CNO to CN7.
C120 to C127 correspond to CNO to CN7. Create a
circuit for sending an output signal to one of these
relays on the row following a row that contains a
counter instruction. (Counter instruction 5> See
page 20-15.)

* OK/NG displayed on the operation screen 5> See page 1-10.
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[2] A list of the "OUTPUT COND" screen displays
Shown below are the "OUTPUT COND" screen displays for each program.

(1) Positional deviation measurement
5> See page 20-4.

(2) Degree of match inspection

OUTPUT COND SCREEN SAVE RED F C1 BRT

INPUT00-07
CHANGE INPUT

0 1 2 3 4 5 6 7 out
INPUT00 -~
LOGIC MATCH M
INPUTO1 CRD-X
LOGIC CRD-Y
INPUTO2 VLG

LOGIC NUM-CALNC]

INPUTO3 AUX.RLY-C
LOGIC

INPUT04
LoGIC
INPUT05
LoGIC
INPUTO06
LoGIC
INPUTO7
LoGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

(4) BGA/CSP inspection

OUTPUTCOND ~ SCREEN SAVE RED F Ci BRT
INPUT00-07

CHANGE INPUT

0 1 2 3 4 5 & 7 OUT

INPUT00 -—
LOGIC TOTAL-AREA-A
INPUTO OBJK
LOGIC OBJECT-AREA-R
INPUT02 FILT-X FX
LOGIC FILT-Y FY
'L%Fg;% GRAV C DIST DX
NPUTOS GRAV C DIST DY
LOGIC NUM-CALINC]
INPUTOS AUXRLY-C
LOGIC
INPUTOS
LOGIC
INPUTO7
LOGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC
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(3) Lead inspection

OUTPUTCOND ~ SCREEN SAVE RED F Ct BRT
INPUT00-07

CHANGE INPUT

0o 1 2 3 4 5 6 7 OUT

INPUT00 -
LOGIC OBJK
INPUTO1 DST-D
LOGIC LEAD WIDTH W
INPUT02 LEAD LENGTH L
|LI$PGU|$03 NUM-CALINC]
L0GIC AUX.RLY-C
INPUT04
LOGIC
INPUTO5
LOGIC
INPUT06
LOGIC
INPUTO7
LOGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

(5) Area measurement by binary conversion

OUTPUT COND SCREEN SAVE RED F C1 BRT

INPUT00-07
CHANGE INPUT

0 1 2 3 4 5 6 7 out
INPUTO00 -~
LOGIC TOTAL-AREA-A
INPUTO1 NUM-CALINC]
LOGIC AUX.RLY-C
INPUTO02
LOGIC
INPUTO03
LOGIC
INPUTO04
LOGIC
INPUTO05
LOGIC
INPUTO06
LOGIC
INPUTO7
LOGIC

SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC
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(6) Object counting by binary conversion

(7) Object identification by binary conversion

OUTPUTCOND ~ SCREEN SAVE COLOR F Ct BRT OUTPUTCOND ~ SCREEN SAVE COLOR F Ct BRT
INPUTO0-07 INPUT00-07

CHANGE INPUT CHANGE INPUT

0o 1t 2 3 4 5 6 7 0UT 0 1 2 3 4 5 6 7 0UT

INPUT0O -~ INPUTOO -
LOGIC TOTAL-AREA-A LOGIC TOTAL-AREA-A
INPUTO1 0BJK INPUTO1 0BJK
LOGIC NUM-CALINC] LOGIC OBJECT-AREA-R
INPUT02 AUX.RLY-C INPUT02 NUM-CALINC]
LOGIC LOGIC AUXRLY-C
INPUTO03 INPUTO3
LOGIC LOGIC
INPUTO4 INPUTO4
LOGIC LOGIC
INPUTO5 INPUTO5
LOGIC LOGIC
INPUTO0B INPUTOB
LOGIC LOGIC
INPUTO7 INPUTO?
LOGIC LOGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC

Color evaluation

(8)

(9) Color unevenness inspection

OUTPUT COND ~ SCREEN COND SAVE

COLOR F C1 BRT

OUTPUT COND  SCREEN COND SAVE

COLOR F C1 BRT

INPUT00-07
CHANGE INPUT

INPUT00
LOGIC
INPUTO1
LOGIC
INPUT02
LOGIC
INPUTO3
LoGIc
INPUTO4
LoGIc
INPUTO05
LOGIC
INPUTO06
LOGIC
INPUTO7
LOGIC

TOTAL-AREA-A
HUE [H]

CHROMAS]
DEG-MATCH-COLOR [CM]
NU-CAL NC]

AUX. RLY-C

0 1 2 3 4 5 6 7

out

INPUT00-07
CHANGE INPUT

0 1 2 3 4 5 § 7 ou
INPUTO0 | TOTAL-AREA-A
LOGIC OBUK
INPUTO OBJECT-AREA-R
LOGIC HUE (]
INPUTO2 HUE FAULT EH
LoGIC CHROMA 3]
INPUTO3 HUE FAULT ES
LoGIC NUM-CAL [NC]
INPUTO4 AUX. RLY-C
LOGIC

INPUTOS

LOGIC

INPUTOS

LOGIC

INPUTO7

LOGIC

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC

(10) Color positional measurement

COLOR F C1 BRT

out

OUTPUTCOND  SCREEN COND SAVE
INPUT00-07
CHANGE INPUT
0 1 2 3 4 5 6§ 7
INPUTO0 ~—
LOGIC CRDX
INPUTO1 CRDY
LOGIC DRV
INPUTO2 DEVy
LOGIC ANGLS
INPUTO3 NUM-CAL [NC]
LOGIC AUX. RLY-C
INPUTO4
LOGIC
INPUTOS
LOGIC
INPUTOS
LOGIC
INPUTO?
LOGIC
SET=SELECT TYPE ESC-BACK SEL-CHNG IMG TRG=FUNC
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(11) Point measurement
® When "BINARY" is selected in "MODE" line.

® When "AVG-GRAY" is selected in "MODE" line.

(12) Multiple positional measurement

(

1

OUTPUTCOND  SCREEN SAVE RED F C1 BRT
INPUT00-07
CHANGE INPUT
INPUTO0 -~
LOGIC CBLK
NPUTO! NUM-CALIN]
LOGIC AUXRLY-C
INPUTO2
LOGIC
INPUTO3
4) Fault inspection
OUTPUTCOND  SCREEN COND SAVE RED F C1 BRT
INPUT00-07
CHANGE INPUT
o 1 2 3 4 7 ouT
INPUTO0 | MAX-GRAYS-DIFF [SG]
LOGIC MAX-GRAYS [MXG]
INPUTO! MIN-GRAYS [MNG]
LOGIC NUM-CAL [NC]
INPUTO02 AUX. RLY-C
LOGIC
INPUTO3
LOGIC
INPUTO4
LOGIC
INPUTO5
[WaTallal
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(13) Multiple degree of match inspections

OUTPUT COND SCREEN SAVE RED F C1 BRT OUTPUT COND SCREEN SAVE RED F C1 BRT
INPUT00-07 INPUT00-07

CHANGE INPUT CHANGE INPUT

0 1 2 3 4 6 7 out 1 2 3 6 7 0out

INPUTO00 -~ INPUTO00 -~
LOGIC BIN-PNT-P LOGIC AVG-GRAY G
INPUTO1 NUM-CALINC] INPUTO1 NUM-CALINC]
LoGIC AUX.RLY-C LOGIC AUXRLY-C
INPUTO02 INPUT02
LoGIC LOGIC
INPUTO03 INPUTO3
LoGIC LOGIC
INPUTO4 INPUTO4

(15) Distance and angle measurement

OUTPUTCOND ~ SCREEN SAVE RED F C1 BRT
INPUT00-07
CHANGE INPUT
1 2 3 6 7 OuT
INPUTOO -~
LOGIC OBJ-K
INPUTO NUM-CAL[NC]
LOGIC AUX.RLY-C
INPUTO2
LOGIC
INPUTO3

OUTPUTCOND ~ SCREEN SAVE RED F Ct BRT
INPUT00-07
CHANGE INPUT
i 2 3 6 7 our
INPUTO0 -
LOGIC AUX-H
INPUTO1 DST-D
LOGIC ANGL-B
INPUT02 NUM-CALINC]
LOGIC AUXRLY-C
INPUT03
LOGIC
INPUTO4
LOGIC
INPUT05
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[3] Procedure for creating the final output conditions in a ladder circuit
This section describes the ladder circuit creation procedures for each object type number.

(1) How to display the final output conditions setting screen

1. Select an object type from 00 to 15 on the
menu tree and then move the cursor to "FINAL
OUTPUT COND." Press the SET key.

2. The "OUTPUT COND" screen will appear.

20-12

SELECT OBJECT TYPE COND COLOR F Cf BRT
OBJECT TYPE COND
EFTYPEQO INPUTO
—TYPE RUN COND LOGIC
— IMAGE-ADJ INPUT
1 MEA-CND(CAMERAT1) LOGIC
+1- MEA-CND(CAMERA2) INPUT2
| FINAL NUM.CALC LOGIC
— FINAL OUTPUT COND INPUT3
| OBJ-TYPE 110 LOGIC
L OBJ-TYPE SYS. INPUT4
LTYPE(NEW) LOGIC
INPUTS
LOGIC
INPUTG
LOGIC
INPUT?
LOGIC

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

OUTPUT COND SCREEN SAVE

RED F C1 BRT

INPUT00-07
CHANGE INPU'{)

INPUTO00
LOGIC
INPUTO1
LOGIC
INPUTO02
LOGIC
INPUTO03
LOGIC
INPUTO4
LOGIC
INPUTO05
LOGIC
INPUTO06
LOGIC
INPUTO7
LOGIC

6 7 0ouT

SET=EXEC SEC=BACK SEL=CHNG IMG TRG=FUNC




PC Function

(2) How to specify the input conditions for ladder circuit diagrams

1. While "CHANGE INPUT" is selected, each OUTPUTCOND __ SCREEN SAVE RED F C1 BRT
press of the SET key will change the display INPUT00-07
in the left most row. The display will cycle CHANGE INPUT Column No. 0 to 7
through the following choices: "INPUTOO to NPUTOD oo 28 e 7 out
INPUTO07," "INPUTO8 to INPUT15," "INPUT16 | | oqc I~
to INPUT23," and "INPUT24 to INPUT31." INPUTO1 \
When the input group you want is displayed, LOGIC
INPUTO2 Row No. | AUXRLY-C
press the down arrow key to move the cursor LoGIC EXTINP X
to the ladder circuit display section. INPUTO3 TMRTM o
Ladder circuit
LOGIC CNTRCN display area
2. Move the cursor to a line number (INPUTxx) 'fé%’lgo“ AN
and a row using the up/down/left/right arrow INPUTOS OuTPUTY
keys, and press the SET key. Select a type to LOGIC
input from the popup menu. INPUTOS
LOGIC
INPUTO7
LOGIC
SET=SELECT TYPE SEC=BACK SEL=CHNG IMG TRG=FUNC
3. After selecting an input type, press the SET OUTPUTCOND  SCREEN SAVE RED F Cf BART
key and move the cursor to a logic line. INPUT00-07
CHANGE INPUT
4. Press the SET key and select a logic symbol INPUTO0 R
from the popup menu. LOGIC 4F - -
INPUTO
LOGIC \
INPUTO2
LOGIC
INPUTO3 -| I_
LOGIC FF
INPUTO4 —_—
LOGIC . L
INPUTO5
LOGIC DEL
INPUTO6
LOGIC
INPUTO7
LOGIC
SET=SELECT LOGIC SYMBOL SEC=BACK SEL=CHNG IMG TRG=FUNC

Logic symbol Function

— =
—

a contact on a series circuit (ON, when the evaluation result is OK)

b contact on a series circuit (OFF, when the evaluation result is OK)

Deletes a contact on the cursor. (Contacts after the deleted contact will not be
brought forward.)
Note: This symbol cannot be used on the first row.

L Used to create an OR circuit.
|

Used to create an OR circuit

Deletes the contact on the cursor. (Contacts after the deleted contact will be
brought forward.)

When a contact exists only on the first row, if the contact is deleted, also the
output relay will be deleted.

DEL
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(3) How to specify the output conditions for ladder circuit diagrams
Move the cursor to "OUT" and press the SET key. Select a target for the output signals from the
popup menu. Detail of the registration table that will appear varies, depending on the target selected

for output.
When "OUTPUT Y" is selected When "AUX.RLY-C" is selected
OUTPUTCOND ~ SCREEN SAVE RED F Ci BRT OUTPUTCOND ~ SCREEN SAVE RED F C1 BRT
INPUT00-07 INPUT00-07
CHANGE INPUT CHANGE INPUT
0 1 2 3 4 5 6 7 oOUT 0 1 2 3 4 5 6 7 oUT
INPUTOO C000 / INPUT00 €000
LoGIC L e B LOGIC 44— ————— T outPurY
INPUTOT = - - o e e e e e OUTPUTY INPUTOT - o AUX-RLY-C
LoGIC  youTPUT Use place AUX-RLY-C LOGIC — aux. ALY Use place TMRTM
INPUT02 - o oo oo TMRTM INPUTO2 . CNTRCN
LOGIC Yo NO CNTRCN mﬁoa €000 NO oEL
INPUTO3 C001 NO
LOGIC 12 28 = LOGIC 002 NO
INPUTO4 INPUTO4 €003 NO
LOGIC ve o Loaic €004 NO
weUTOs 4 NO INPUTO5
LOGIC Y5 NO LOGIC €005 NO
neutos Y8 NO NPUTO €006 No
LOGIC Y7 NO LOGIC C007 NO
1=/ INPUTO7 ~" """ T TTTT T
LOGIC LOGIC
SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC
When "TMR TM" is selected When "CNTR CN" is selected
OUTPUTCOND ~ SCREEN SAVE RED F Ci BRT OUTPUTCOND ~ SCREEN SAVE RED F Ci BRT
INPUT00-07 INPUT00-07
CHANGE INPUT CHANGE INPUT
0 1 2 3 4 5 & 7 oUT 0 1 2 3 4 5 6 7 oUT
INPUT00 €000 INPUTO0 €000
LOGIC 4F—————— - ourrury LOGIC 4b—————— - outrury
INPUTO1 .- AUX-RLY-C INPUTOT - o oo AUX-RLY-C
|Lb?P(EJ|$02 TM TIME REG Use place TMRTM  — LOGIC CN COUNT REG Use place TMRTM
................................ INPUTO2  — - - o .
LOGIC CNTRCN Loeu|oo ONTRCN
NPUTOS O NO DEL CcNO NO DEL
L06IC ™1 NO INPUTO3 N1 NO
™2 NO LOGIC N2 NO
INPUTO4 e \o INPUTO4 o3 NO
LOGIC LOGIC
INPUTOS M4 NO neuos OV NO
LOGIC ™5 NO LOGIC CNS NO
INPUTOS M6 NO npuTos  CN6 NO
LOGIC ™7 NO LOGIC CN7 NO
INPUTQ7 ~" """ INPUTO7 ~ T TTTTTTTTTTTTTTTTTTTT
LOGIC LOGIC
SET-SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC SET=SELECT OUTPUT RELAY SEC=BACK SEL=CHNG IMG TRG=FUNC

Creation example:

weuo oowo o St 8Tl
€000
ge 4p—————— —
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Kind of Data
output memory Function
signal No.
Eg&?rﬂ?l YOto Y7 | Output to the parallel I/F, general purpose serial I/F and computer link.
instrugﬂons Y81to Y15 | Output to the general purpose serial I/F or computer link
A timer terminal will be turned ON for a set amount of time (set value
000 to 999, unit 10 ms) after the timer instruction is input.
(Decrementing type)
When the timer instruction input is turned OFF, the timer terminal will
be turned OFF.
[Ex.] coos TMO —— Timer instruction
Timer TMO to TM7 —A 0250 ‘—'I;mer set value
instructions TMO voo  &8se)
~—— Output instruction
_”‘__ N (extgrnal output)
Timer terminal
I N
Coo1 125 sec.é 5 :25sec;
TMO 1
[Y00]
While the counter reset relay is OFF, if a counter instruction input is
cycled from OFF to ON, the number of times you set (set value 000
to 999), the counter terminal will be turned ON. (Decrementing type)
When the counter reset relay is turned ON, the counter terminal is
turned OFF.
Create a circuit to turn the counter reset relay ON and OFF on the
row following a row that containing a counter instruction.
[Ex.] Co02 CNO -— Counter instruction
Counter A 0003 -— Counter set value
instructions | CNO to CN7 X5 C120 .
— ' Resetting the CNO
CNo Yo1 , .
~— Output instruction
_”‘__ N (extgrnal output)
Counter terminal
oS N B
[C120] ;
002 1] [2] [3] [4]:[s
CNO 5 5
[Yo1]
Deletion The output relay on the row where the cursor is located will be deleted.

5> See page 20-8 for details about the auxiliary relays C000 to C127.
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(4) Creating a ladder circuit is complete

Create a ladder circuit for the page numbers registered in step (1), repeating the operations in
steps (2) and (3).

- - - - - - I
|
0 1 2 3 4 5 6 7 OUT
INPUTO C000 €001 Y00
LOGIC G-t (G2
INPUT1 X0
LOGIC — .
INPUT2 C001 X1 T™MO
LOGIC R 0150 |
INPUT3 ™0 Y01
LOGIC | ')
- - - - - - - - |

Note: Output relays cannot be used in series on a ladder circuit. Change circuit a to

circuit b.
Circuit a X Circuitb O

coo1 co1o coot co1o

Co11 » C001 Co11
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20-4 Program examples (shape and positional deviation inspection)

(1) Outline

The positional deviation measurement (one point search) in measurement 0 allows the degree of
match and coordinates to be measured, and the result, OK or NG, is output.

5 Object to be measured

prl .
Reference image

: registration window

i
g
Shape NG Positional deviation NG
(degree of match NG) (X coordinate, Y coordinate NG)
Evaluation Coordinate (model 0-X): 200.0 to 250.0
condition Coordinate (model 0-Y): 150.0 to 200.0
(acceptable Degree of match (model 0): +09500 to +10000
range)

(2) Output conditions and ladder circuit for measurement 0 using camera 1
When the X coordinate, Y coordinate and degree of match are within acceptable ranges, the
auxiliary relay C000 is turned ON.

| 00X0 00YO 0OMO C000 |
II I I i O ‘ OK

| 11
‘ Coordi- Coordi- Degree
nate X nateY of match

(3) Final output conditions and ladder circuit

Ci19 €000 Y00
| W ) NG output
Measurement ok
termination Vo
C118 fO\ Measurement operation
' ) error output
Measurement operation error
Y02 . .
CH7 O llluminance monitor m
llluminance monitor error error output
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20-5 Examples of a final output conditions ladder circuit

(1) Circuit for keeping the external output ON until the next external trigger is received

| Cc119 C000 Y00 |
'} 1¥ O NG output
‘ Measurement ok ‘
termination

External trigger input |_| |_|
Auxiliary relay C119 J I—Ii
External output (Y00)

(2) Circuit for controlling the ON time of the external output using the timer

c119 TMO
|| 0010 10msX10=100ms
Measurement
termination
C119 Cop0  TMO Y00
I'} +f 4 () NG output
OK
External trigger input |_| |_|

Auxiliary relay C119 J

100ms

External output (Y0O0)

(3) An example of a circuit that can output a signal when the IV-C35M is operating normally.

| C110 Y00 |

=10 O Output while operation is normal
‘ Normally OFF |

Start the system System error Restart the system

Y00 J | |

The system will restart automatically
if it detects a system error.
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20-6 PC monitor screen

Move the cursor to "SCREEN-CHG" on the (TYPEOO) COLOR F G1 DRK
operation screen and press the SET key. A v
popup menu will appear and you can select OK

"PC-MNTR" or "PC-MNTR 2", and press the R MXEO’BSN Xé%%%gg*w'” 10:38

SET key. Then the PC monitor screen will be —l+ Y000~007 TTOI]  READYE

displayed.

O]
)
® —>C000~007 J0J0010]
However, before you can display this screen, @
®
®

- [NUMERIC CALC
you have to set "YES" on the "(@PC-MNTR" | mbisoNGT SET— SET]% CNONOT SET
TM1:NOT SET

on the "TYPE RUN COND" screen. ANQ1=NOT SET CN1:NOT SET
) ANO2=NOT SET TM2:NOT SET  CN2:NOT SET

&> See page 2-11. ANO3=NOT SET TM3:NOT SET  CN3:NOT SET
ANO4=NOT SET TM4:NOT SET  CN4:NOT SET

. ANO5=NOT SET TM5:NOT SET  CN5:NOT SET

@ The ON (W) or OFF () status of the input ANOBG=NOT SET TM6:NOT SET  CN6:NOT SET
relays (X00 to X07) is displayed. ANO7=NOT SET TM7:NOT SET  CN7:NOT SET

@2 The ON (l) or OFF ({) status of the output OPS-MAIN
relays (YOO to Y15) is displayed. PC-MNTR 2

T\/INU-CHG MAIN-COND SEL-OUT SEL-AUX SEL-NUM SCREEN-CHG CHG-TYPE

@ The ON () or OFF ([J) status of the < :
auxiliary relays (C000 to C127) is

i Change the output ~ Change the Change the final
d|3p|ayed- relay address auxiliary relay numerical calculation
address address

@) The results (ANOO to AN15) of the final
numerical calculations are displayed.

(B The current timer value is displayed.

(®) The current counter value is displayed.

(@ Menu bar
Menu bar Description
SEL-OUT Change the output relay address (Y00 to Y15) with the up and down keys

(in units of 8 points).

Change the auxiliary relay address (C000 to C127) with the up and down
SEL-AUX 4 ; .
keys (in units of 8 points).

Change the final numerical calculation address (ANOO to AN15) with the up

SEL-NUM and down keys (in units of 8 points).

The other data displayed is the same as on the operation screen. &> See page 1-10.
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CChapter 21: Setting the Input/Output Conditions

21-1 Outline

This section describes the input and output settings on the 1V-C35M when connecting it for
communication with other equipment (a personal computer or a programmable controller).

B How to display the "I/O CONDITIONS" setting screen

To display the "I/O CONDITIONS" screen, select
"MAIN COND" -> "SYS-CND" -> "I/O
CONDITIONS," in that order.

SELECT SYSTEM COND COLOR F Ct BRT
SYS-CND
/0 CONDITIONS (DMEAS INP IIF
COMM.SET (@)0UT IIF(PARAL)
COMPUTER LINK (@MANLTYPE CHNG
GAIN-OFFSET @ PARALLEL INP X6
TIME (5)PARALLEL INP X7
CAMERATYPE ©®)STROBE OUT
(7)’READY'ON

l How to set the input and output conditions

The items you will need to set depend on whether
you selected "PARALLEL+SERIAL+USB" or
"TRIG CCD START" on the "(1)MEAS INP I/F"
line.

® When you want to select the " PARALLEL
+SERIAL+USB" on the "MEAS INP I/F" line.

(1) MEAS INP I/F
Select "PARALLEL+SERIAL+USB" for the
interface, in order to allow an external device
to provide trigger signals for the IV-C35M.

IOCONDITION  SCREEN COND SAVE COLOR F C1 BRT
DMEAS INP IF PARALLEL+SERIAL+USB \
(@OUTIF(PARAL)  NO PARALLEL+SERIAL+USB
@MANLTYPECHNG  NO TRIG CCD START
@PARALLELINP X6 EXT-INP
(B)PARALLELINP X7 EXT-INP
()STROBE OUT NO
(7’READY'ON CAPTURE COMPLETE
IOCONDITION  SCREEN COND SAVE COLOR F Ci BRT
@MEAS INP IFF PARALLEL+SERIAL+USB NO
/ PC-LINK
@OUTIF(PARAL)  NO - SERIAL
@MANLTYPECHNG  NO YES
@PARALLELINP X6 EXTINP —— = [ ExTINP
REG REF

B)PARALLELINP X7 EXT-INP COMRARE-IMGS
(6)STROBE OUT NO \ AREA EVAL CORECT
(7’READYON / CAPTURE COMPLETE

"o 1 EXT-INP

" CHNG-IMG-OUT-CAM

vi CAPTURE COMPLETE CAM-MEAS

MEAS-COMPLETE

y2

v3

Y4

Y5

Yé

7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Setting the Input/Output Conditions

(@ OUT I/F(PARAL.)

Select a signal output interface, in order to output the measured results externally. The choices
are: "NO," "PC-LINK" or "SERIAL."

NO No connection. (No output.)

PC-LINK | Connect to the parallel input on a programmable controller.

SERIAL [Connect to a standard serial port.

(3 MANL TYPE CHNG

The object type can be changed manually using the remote keypad

on the operation screen.

NO |Means that you cannot change the object type manually on the operation screen.

YES

Means that you will be allowed to change the object type manually on the operation
screen. Move the cursor to the "CHG-TYPE" item on the operation screen, and select the
object type No., displayed on the upper part of the screen, using the up and down keys.
> See page 1-10.

@ PARALLEL INP X6

Select the type of input terminal (INPUT) X6.

External input: The PC function uses the terminal as an external input

EXNE signal. 5>See Chapter 20.
When X6 is turned from OFF to ON, and gray search is selected, the
reference image will be registered in the SDRAM. When edge
detection is selected, the reference coordinates will also be registered.
- To store the reference image in flash memory
Select the SAVE key on any sub menu or use a general purpose
serial command.
- Available measurement programs (gray scale search): Positional
REG REF deviation measurement, the degree of match

inspection, multiple positions measurement, multiple degree of match
inspections for register No. 0, model 0

- Applicable measurement program (edge detection): Positional
deviation measurement

- If a reference image has not been specified, an "UNABLE
REGISTER REF.IMG" (X6 reference image register error (code3E))
will occur.

COMPARE-IMGS

On the operation screen, when parallel input X6 is turned ON, the
controller will transfer a previously registered reference image into its
flash memory for use in performing calculations that compare images.

AREA EVAL CORECT

Total area evaluation correction

- When X6 is ON, the upper and lower limits for the total area
evaluation conditions will be corrected automatically.

- Measurement programs: Area measurement, object counting, and
object identification by binary conversion

(B PARALLEL INP X7

Select the type of input terminal (INPUT) X7.

EXT-INP

The PC function uses the terminal as an external input signal.
5> See Chapter 20.

CHNG-IMG-OUT-CAM

- Every time X7 is switched from OFF to ON, the selected camera will change.
> page 2-3.
- When the object type measurement condition is "CAMERA 1" only.

CAM-MEAS

On starting a measurement, if X7 is OFF "CAMERA 1" will execute the
measurement, and if X7 is ON camera 2 will execute the measurement.




Setting the Input/Output Conditions

® STROBE OUT

When the strobe output setting is specified as "Y*" and the shutter is opened, the output (Y*)
will be turned ON. When the shutter is closed, the output will be turned OFF.
Y*=Y0to Y7

Note: When you want to use the strobe output, specify a shutter speed between 1/30 and
1/250 seconds.

H Strobe output timing

Minimum 4 ms
Shutter R V11250 sec)

/’U

Strobe output
(Y*)

Maximum
2 ms

(7 'READY'ON
Set the time to turn ON the READY output signal.

(When the measurement start input source is set to parallel, the object type change signal will
also be parallel, and results will be output as parallel signals.)

At the end of an image capture When the controller stops capturing the image, the READY
signal turns ON.

L Tl um— gvlt}en the controller stops measuring, the READY signal turns
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@ When you want to select the "TRIG CCD START" on the "MEAS INP I/F" line.
The display details and items offered for selection on line (3) will depend on the selections made on

the "(QSTART CCD SAMPL" line.

e When "AUTO(EDGE or LEVEL)" is selected

e When "PARALLEL" is selected

e When "SERIAL+USB" is selected

/O CONDITION SCREEN COND SAVE COLOR F C1 BRT
@MEAS INP IF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL AUTO(EDGE) _— AUTO(LEVEL)
(®OUTPUT OBJTYPE PARALLEL — | |PARALLEL PARALLEL
@MANLTYPE CHNG  NO SERIAL+USB | | SERIAL+USB
(B)PARALLELINPX6  EXT-INP e
NO
®PARALLELINPX7  EXT-INP YES
(?)READYON / NO l
5(? EXT-INP EXT-INP
CHNG-IMG-OUT-CAM REG REF
v CAM-MEAS COMRARE-IMGS
Y2 AREA EVAL CORECT
Y3
Y4
Y5
Ye
y7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
/O CONDITION SCREEN COND SAVE COLOR F Ci BRT
@MEAS INP IF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL PARALLEL —_— AUTO(LEVEL)
(3OUTPUT OBJ TYPE  PC-LINK PARALLEL
@MANLTYPE CHNG  NO SERIAL:USB
(©PARALLELINP X6 EXT-INP \\,
NO NO
@PARALLELINP X7 EXT-INP YES PC-LINK
@ READYON / o J SERIAL+USB
st? EXT-INP EXT-INP
CHNG-IMG-OUT-CAM REG REF
1 CAM-MEAS COMRARE-IMGS
Y2 AREA EVAL CORECT
Y3
Y4
Y5
Y6
y7
SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
/O CONDITION SCREEN COND SAVE COLOR F C1 BRT
@MEAS INP IF TRIG CCD START AUTO(EDGE)
(2)START CCD SAMPL  SERIAL+USB AUTO(LEVEL)
\ PARALLEL
GMANLTYPE CHNG  NO SERIAL+USB
@PARALLELINP X6 EXT-INP \\
NO
(B)PARALLELINPX7  EXT-INP
(®)READYON / NO l \
NO
Yo EXT-INP EXT-INP
vi CHNG-IMG-OUT-CAM REG REF
CAM-MEAS COMRARE-IMGS
Y2 AREAEVAL CORECT
Y3
Y4
Y5
Ye
y7

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC

The details of the individual items on the "I/O CONDITIONS" menu are the same as described on

ages 21-1 to 21-3.
Pag 21-4




Setting the Input/Output Conditions

21-2 Measurement start input and result output settings

The combinations of various settings for item "1)MEAS INP I/F," item "(2START CCD SAMPL," and

item "@)(®)OUT I/F (PARAL.)" on the "I/O CONDITIONS" screen (page 21-1 to 4) are explained
below.

Measurement
start input interface  Result output

- Parallel Parallel — (1)
E Computer link/parallel — (2)

General purpose serial/parallel — (3)
- General purpose

serial — General purpose serial/parallel — (4)
- CCD trigger Object type
Start sampling change Result output
Parallel ——— (Parallel) Parallel — (5)
_E Computer link/parallel — (6)

General purpose serial/parallel — (7)
General purpose  (General purpose

serial serial) General purpose serial/parallel — (8)
Auto —5—— Parallel —— Parallel = (9)
_Genersaelr;i)al{llrpose General purpose serial/parallel — (10)

The time required to change object types is calculated differently according to the type of
measurement start input 1/0, as follows:

Measurement start input I/F Time to change object type
Parallel Included in the measurement execution time
General-purpose serial Not included in the measurement execution time
CCD trigger Not included in the measurement execution time

l Object type select switch (object type input)

Controller Input terminal (model humber)
IV-C35M X1 to X5 (0 to 31: 32 object types)

21-5



Setting the Input/Output Conditions

(1) Measurement start input = parallel, object type change = parallel, result output = parallel
M Setting order D (— @)

H Configuration example
[1/0 CONDITIONS] Came (image capturing)
Oversive - ~[[RBIETSERIGUSS] [ uocx |
Camera 2 (image capturing) Monitor
@OUT I/F(PARAL.) —[NO B oo B
PC-LINK . o
SERIAL Remoteeypad

o0
0°

Controller

Power supply
(24 V DC)

Warning lamp

External output
(YO to Y7)

External trigger X0
(photo sensor or
proximity sensor)

4

— Type select switch

5> See page 21-5.

- The conditions for outputting the results to the output signals YO to Y7 are set by the PC function. (See
"Chapter 20: PC Function.")

H Time chart 10 ms
or more

Measurement

start input

(X0) 10ms: 10ms

ormore  or more
Type selection !
input x x
Specified object type number Specified object type number
TREADY output

When you set the READY

ON signal to "CAPTURE
COMPLETE."

L > See page 21-3.

Image
diSpositionr End of the measurement

>

Image capture

When you set the
READY ON signal to
"MEAS COMPLETE."
> See page 21-3.

Image
_Image capture |disposition

. P|P|P[P| Halt PC operation during |P|P|P|P|P|P|P|P| Halt PC operation during |P|P|P|P|P
PC caleulation |5ic|c|c measurement 2 |clclclclclelcle measurement  |clclclcle
condition =2

_. When the object type is

SO

changed, all Y output and

\__auxiliary relays turn OFF.

“~Parallel output is valid for PC control
! after the measurement result is !
/_determined. '

“Result output

Parallel output
(YO to Y7)

><"Result output

Note: When the READY signal is turned ON, the measurement start input will be enabled. To detect the

end of the measurement, you have to create a ladder circuit pointing at the Y output for auxiliary
relay C119 (end of the measurement).

Custom : Final output condition

| Cc119 Y00 |
Il )
N

‘ End of the measurement ‘



Setting the Input/Output Conditions

(2) Measurement start input = parallel, object type change = parallel, result output = computer
link/parallel

B Setting order 1 (— @) H Configuration example
[1/O CONDITIONS] Cam1 (image capturing)
@OMEAS INP IF — PARALLEL+SERIAL+USB| L} po—om
TRIG CCD START Camera 2 (image capturing) Monitor
@OUT I/F(PARAL.) —=INO (o
PC-LINK . Remote keypad Data .
SERIAL = (Computer link)
———-|l| )
| Controller

Programmable Powgft}%%);

controller

. |Object type change &
(parallel IF)

5> See page 21-5.

External trigger X0
(photo sensor or
proximity sensor)

- The data in a specified block No., set in item "®SET SERIAL BLOCK" on the "OBJ-TYPE 1/O"
screen, will be output through the computer link. 5> See page 21-27.

M Time chart 10 ms
or more
Measurement
start input
(X0) 10 ms : 10 ms

or more' or more
. |
Type selection |

input | | |
=> See page X X
215, Specified object type number Specified object type number

READY output NN r

(While measuring or setting = L) &- READY signal is turned ON at the
Terminate conclusion of the result output.

measurement )
(C119)

. Measurement result is valid at the end "
\, of a measurement S

7

PC calculation |P|P|P|P| Halt PC operation during P|P|P|P|P|P|P|P| Halt PC operation’during |p P|P|P|P|
C[C[C|C / C[C[C[C[C|C|C|C ! C[C[CIC|C

condition measurement . measurement
When the object type is ! ., Parallel output is valid for ;
changed, all Y output and : v PCcontrol afterthe |
auxiliary relays turn OFF. ! | measurement resultis J
. ' /__determined. ! ,
Parallel output — ' > " ~
(YO to Y7) :I \ /f Result output | >< Result output

. “JResut | .~ [ Resu m
Computer link output output [~ * output

When a Sharp PC is used, a write enable command (EWR) is transmitted from the IV-C35M to the

PC in the following cases.

- When the power is applied to the IV-C35M.

- When a write mode nonconformity error (code 10)) occurs after a result write command (WRG)
is transmitted (when the power is disconnected from the PC).

- When the output method is changed from the "OUT I/F (PARAL.)" to the "COMPUTER LINK."

21-7



Setting the Input/Output Conditions

(3) Measurement start input = parallel, object type change = parallel, result output = general
purpose serial/parallel

Ml Setting order 1) (— @) H Configuration example
[I/O CONDITIONS] Camera 1 (image capturing)

PARALLEL+SERIAL+USB
MEAS INP I/F  — I )
© TRIG CCD START Camera 2 (image capturing) Monitor
@OUT I/F(PARAL) —=[NO [H oo 7
PC-LINK | Personal computer —
SERIAL i Data
Controller

Power supply (24 VDC)

"
! Type select switch
&> See page 21-5. External trigger X0
(photo sensor or
proximity sensor)

- The data in a block No., set in item "®)SET SERIAL BLOCK" on the "OBJ-TYPE I/0" screen, will
be output from the IV-C35M to the personal computer. 2> See page 21-27.

B Time chart
10 ms
or more
Measurement
start input
(X0) 10 ms : 10 ms

or more ' or more

Type selection i
Ii:r;>;:>ut
See page
21-5. = L
Specified object type number Specified object type number
READY output A r
While measuring or setting = L \ . .
( g 9=l @ READY signal is turned ON at the
conclusion of the result output.
Terminate —_—
measurement , .
(C119) ,7
71 Measurement result is valid at the end ,
. \_of a measurement / E
PC calculation [P|P|P|P| Halt PC operation'during |P|P|P|P|P|PIPIP| Halt PC operatiory’during PIP|P|P|P
condition C|C|C|C| measurement C[C|C|C[C|C|C|C| measurement clcicic|c
When the object type is ! . Parallel output is valid for ,
changed, all Y output and : — PC control after the ; |

auxiliaryrelaysturn OFF. . ! measurement result is '

' /__determined. .

Parallel output \ - -
m (Y0 to Y7) Rahig i /f Result output >< Result output

, Result | .~ Result
Serial output output [~ output

y
¥

Note: Result output; The data to be sent to the personal computer will be response of
general-purpose serial command (code 11 ).



Setting the Input/Output Conditions

(4) Measurement start input = general-purpose serial, object type change = general-purpose
serial, result output = general-purpose serial/parallel

H Setting order
[1/0 CONDITIONS]

(OMEAS INP I/F - —~|TR|G CCD START

PARALLEL+SERIAL+USB

H Configuration example

Camera 1 (image capturing)

=@|J

Camera 2 (image capturing)

Remote key pad

N =1 |I

o
0°

Controller

Power supply (24 VDC)

- See Chapter 18: Communications (General Purpose Serial Interface for details about the
measurement execution commands (codes 10,11,12 and 14)).

H Time chart
5ms
or less
. | Result | Result
Serial T . 7| output [°. T ! -7 output [
Measurement: /'READY signal is 'Measurement ,
trigger ; /' turned ON at the 'T”QQG" ,
command /. conclusion of the ; ‘command h 2
! result output. [- ; IT
READY output : . :
(While measuring or setting = L) :
Terminate
measurement  — |
(C119)

4

Measurement result is
valid at the end of a
', _Mmeasurement

"4

Monitor

—LJ

PC calculation clelelelele

condition

P|P|P|P|P|P[Halt PC operation [P|P|P|P|P|P|P|P|P|P|P|P|Halt PC operation |P|P|P|P[P
during measurement|C|C|C|C|C|C|C|C|C|C|C|C|during measurement|C|C|C|C|C
When the object type is changed, ) Parallel output is valid for PC y
all Y output and auxiliary relays turn OFF. ‘, control after the measurement ,
. result is determined. K
/<‘ Result output ><‘ Result output

Parallel output
(YOto Y7) g

21-9
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(5) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = parallel

M Setting order ) — @ (— @) H Configuration example
Camera 1 (image capturing + CCD trigger)

(DMEAS INP I/F —[PARALLEL+SERIAL+USB

TRIG CCD START ' Camera 2 (image capturing) Monitor
I H_‘leﬁlm»— —_—
(2START CCD SAMPL—~| AUTO(EDGE) Remote keypad -
AUTO(LEVEL) | .
PARALLEL N
SERIAL+USB Controller ==

: Power supply |Gor==s==
@OUT I/F(PARAL.) —| NO (24 VDC) T Start sampling input

PC-LINK Warning lamp l__Ll X0
SERIAL (photo sensor or

proximity sensor)

External output
(YO to Y7)

— Type selection switch
5> See page 21-5.
Note 1: When the settings listed in section "21-3 CCD trigger" have not been made, a "CCD TRIG NOT
SET. (error 34)" will occur.

Note 2: Start sampling input (X0)
1. Sampling will be performed while this terminal is ON. When it is turned OFF, the sampling
will stop.
During sampling, O will flash in the upper right corner of the operation screen.
2. After the measurement is terminated, the sampling will be restarted when the X0 terminal
is changed from OFF to ON.

M Time chart
Measurement J , v .
start input + 7 7 ~
(X0) — Start CCD sampling by turning ON : : :
. measurement start input (X0). ~ Halt CCD
N N N ./ sampling by
CCD trigger ) 4|_| ‘I_I_I_I_I_I_I_I‘ turning OFF
cycle measurement
: start input
Type selection | (X0)-
input o .
2> See page Specified object type number
21-5. :
CCD trigger Black : White Black
window .
(not highlighted) | )
© Trigger Trigger
READY output ' )
(While measuring or setting = L) s
:Measurement result:
vis valid at the end  —
rof a measurement .
PC calculation [P|P|P|P|P|P|P|P [Halt PC operation [P|P|P|P|P|P|P|P|P |Hait PC operation |P|P|P|P|P|P|P|P|P|P|P
condition C|C|C|C|C|C|C during measurement|C|C|C|C|C|C|C|C|C|during measurement/C|C|C|C|C|C|C|C|C|C|C
When the object type is changed, ~ _ Parallel output is valid for PC
all Y output and auxiliary relays \ control after the measurement
turn OFF. ; . result is determined. /

E?éeilcl)e\l(%nput <--77 /é Result output ><‘ Result output
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Setting the Input/Output Conditions

(6) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = computer link/parallel
When the start sampling input (X0) is turned ON, the CCD trigger is enabled. (Sampling starts)

M Setting order 1) — @ (— ®)

DMEAS INP I/F —

(@)START CCD SAMPL—~

®OUT I/F(PARAL.) —»

PARALLEL+SERIAL+USB

TRIG CCD START

AUTO(EDGE)
AUTO(LEVEL

PARALLEL
SERIAL+USB

)

NO
PC-LINK
SERIAL

H Configuration example
Camera 1 (image capturing + CCD trigger)

I !i.‘ll:l\lllb—

Camera 2 (image capturing)

I !i‘l‘tlullb—

Remote keypad

Data
(Computer link)

=] |
2%

Programmable
controller

Power supply |&

Monito

Controller

(24 VDC)

Object type change

(parallel I/F)

5> See page 21-5.

T

Start sampling
input X0

Note 1: When the settings listed in section "21-3 CCD trigger" have not been made, a "CCD TRIG

NOT SET. (error 34)" will occur.

Note 2: Start sampling input (X0)
1. Sampling will be performed while this input terminal is ON. When it is turned OFF, the

sampling will stop. During sampling, O will flash in the upper right corner of the operation

screen.

2. After the measurement is terminated, the sampling will be restarted when the X0 terminal

is changed from OFF to ON.

M Time chart
Measurement
start input
(X0)

CCD trigger
cycle

Type selection
input

See page
E:> 21-5.

Computer link

CCD trigger
window

(not highlighted)

READY output

(While measurin

or setting = L)

Terminate
measurement
(C119)

PC calculation
condition

Parallel output -
(YO to Y7)

When a Sharp PC is used, a write enable command (EWR) is transmitted from the 1V-C35M to the

_

‘L Start CCD sampling by turning ON

| measurement start input (X0).

\
\
j_|_|_|_|_‘

|

\

\\
\*H

‘—{ \—‘ L — Halt CCD

' sampling by

‘\

\ ,
. ;
. ,
) W

l Specified object type number

Result
output |\

Result
output [\

=1

White

A

i Trigger

.

—

‘Blacﬂi

Trigger

/~ READY signal is turned ON
e end O k
the result output.

'
i
'
'
'
.

'
—

\
\
\
\
\
N
N

.

7

'

v

Measurement result is valid at the
', end of a measurement

Clelele

3
Halt PC operation P
during measurement |C

]

P[P[P
clclc

e

P
C

|

9

P |P |Halt PC operation
C|during measurement

R

CEEERIEERE

When the

object type is changed,

all' Y output and auxiliary relays

turn OFF.

s Parallel output is valid for PC control after

' the measurement result is determined.
)

K

Result output

><" Result output

PC in the following cases.
- When the power is applied to the 1V-C35M.
- When a write mode nonconformity error (code 10)) occurs after a result write command (WRG)

is transmitted (when the power is disconnected from the PC).
- When the output method is changed from the "OUT I/F (PARAL.)" to the "COMPUTER LINK."
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Setting the Input/Output Conditions

(7) Measurement start input = CCD trigger, start sampling = parallel, object type change =
parallel, result output = general purpose serial/parallel
When the start sampling input (X0) is turned ON, the CCD trigger is enabled. (Sampling starts)

M Setting order ) — @ (— @) H Configuration example
(DMEAS INP I/F —[PARALLEL+SERIAL+USB Caa 1 (image capturing + CCD trigger)
TRIG CCD START ; [ Jwo—=m

Camera 2 (|mage capturing) Monitor

(@START CCD SAMPL—~| AUTO(EDGE)
AUTO(LEVEL) Personal computer . —
| - Object type change,
PARALLEL data
SERIAL+USB . ‘—l
Controller

@OUT I/F(PARAL.) —| NO
PC-LINK Power supply (24 VDC)
SERIAL

External trigger (photo £
! sensor or proximity sensor)

Note 1: When the settings listed in section "21-3 CCD trigger" have not been made, a "CCD TRIG
NOT SET. (error 34)" will occur.
Note 2: Start sampling input (X0)
1. Sampling will be performed while this input terminal is ON. When it is turned OFF, the
sampling will stop.
During sampling, O will flash in the upper right corner of the operation screen.
2. After the measurement is terminated, sampling will be restarted when the X0
terminal is changed from OFF to ON.

M Time chart
Measurement
start input J ] /] t
(X0) K 7 K 5
‘— Start CCD sampling by turning ON ! ! '— Halt CCD
\ measurement start input . ' ' ; sampling by
turning OFF

CCD trigger u "W " ‘/’ n?e?ts_urerpent
cycle ?X% \ inpu

Type selection
input

E> Seespage 1 Result Result
Computer link 7 output - 1| output l

Specified object type number /

1
]

CCD trigger | Black | | White  + |Blac'k ' |
window ; . ’ :
(not highlighted) 1 4 : 4 ! ;
1 Trigger '.‘ / Trigger '. !
READY output ! /~ READY signal is turned ON \ /

: / \ ;—_atthe end of \
s
(\éVrhSII;tmga_SLlj_gmg ; \ I’ the result output. |

Terminate :
measurement , .
(C119) ! \—', .

. Measurement result is valid at the \
', end of a measurement !
\

z

PC calculation |P|P|P|P[Halt PC operation [P|P(P(P|P(P|P (P[P |P|P (P |Halt PC operation

condition C|C|C|during measurement|C|C|C|C|C|C|C|C|C|C|C|C|during measurement|C C C C C C
When the object type is changed, ™ “— Parallel output is valid for PC control after :
all Y output and auxiliary relays - the measurement result is determined. '
turn OFF. /

Parallel output «---7 /é’ Result output ><‘ Result output

Note: Result output: The data in the block No., set in item "@)SET SERIAL BLOCK" on the "OBJ-
TYPE 1/O" screen, will be transmitted to the personal computer. 5> See page 21-27.
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(8) Measurement start input = CCD trigger, start sampling, object type change = general purpose

serial, result output = general purpose serial/parallel
The CCD trigger is enabled after a measurement execution command is entered.

M Setting order ) — @ H Configuration example
Camera 1 (image capturing + CCD trigger)
(OMEAS INP I/F —[PARALLEL+SERIAL+USB ||-\“ P
TRIG CCD START !

(@START CCD SAMPL—~ AUTO(EDGE) Personal computer Sampling start,
AUTO(LEVEL) X [ object type change
PARALLEL “Data Moniter
SERIAL+USB

Controller

Power supply (24 VDC)

- See Chapter 22 for details about the measurement execution commands (codes 10, 11, 12 and
14m).
- When one of the measurement execution commands (codes 10, 11, 12 and 14)) is normally
received during sampling, the sampling will stop.
Note: When the settings listed in section "21-3 CCD trigger" have not been made, a "CCD TRIG
NOT SET. (error 34)" will occur.

M Time chart
Measurement Measurement leasurement| easurement
Serial trigger ,| Result l trigger Result trigger HM trigger
command |\ output \ command |\ output command command |
Start CCD v /’ N N K N g !
sampling by P / " | / : h '
turning ON /7/ K \ ; ; | ; g
measurement L / Y K K Y :
start input . K | H / | Y
CCD trigger ! \ ! \
cycle ! H ': ' \ Stop CCD sampling
! h H ! \ by measurement
: i i ' ! command.
CCD trigger ' | — i | ' i
window Blaclk White ' . BIaFk ;
(not highlighted) 1 4 , B |
1 Trigger \ ! Trigger \ /
READY output—! ,'EEAEZOf]'C nalis umed ON. /
(While measuring | \ of the result output. " |’
or setting = L) ! % :
Terminate : \
measurement ' N .
(C119) ! . J
. . Measurement result is valid at the .
: '_end of a measurement ‘\
PC calculation |P|P|P|P|Halt PC operation P|P|P[P|P|P|P P | Halt PC operation
condition C|C C C|during measurement |C C C|C[C[C|C|C|C|C|C|C|during measurement|C C C C C C C C C
When the object type is changed, " Parallel output is valid for PC control after
all Y output and auxiliary relays - the measurement result is determined. |
turn OFF. K )
Parallel output -~ /é’/Result output ><‘ Result output

Note: Result output: The data in the block No., set in item "®SET SERIAL BLOCK" on the
"OBJ-TYPE 1/0" screen, will be transmitted to the personal computer. > See page 21-
27.
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(9) Measurement start input = CCD trigger, start sampling = auto, object type change, result
output = parallel

M Setting order 1) — @ (— @) H Configuration example
(DMEAS INP I/F —[PARALLEL+SERIAL+USB Cam1 (image capturing + CCD trigger)
TRIG CCD START - H e ———
Camera 2 (image capturing) Monitor
b == —
(@START CCD SAMPL—~} AUTO(EDGE) Ree ad
Select one of 'ngg&?ﬁ&)‘_ X P
these. ]
SERIAL+USB l ]
Controller :
(®OUTPUT OBJ TYPE ~| PARALLEL ! Power supply |Ese=s
SERIAL+USB (24 VDC)
Warning lamp L
' External output
(YOto Y7) Type selection switch

— Measurement is started when the CCD trigger level is ON.
—— Measurement is started when a CCD trigger signal is received.

Work Black | White
coptigger — 0 U UL
Edge
Measurement ,—I ,—I

Level

Bl Time chart (when auto mode (edge) is selected for as the CCD sampling start)

_. Restarts CCD sampling automatically after
measurement is completed.

CCD trigger RN
cycle

Type selection

input Specified object type number
> See page P e
21-5. 5
CCD trigger Black | White Black |White| Black
window .
(not highlighted) 4 0
E Trigger Trigger

READY output ———
(While measuring

m or setting = L) . 7 .
+ at the end of a measurement

Measurement result is valid_—,

PC calculation [P[P[P[P| Halt PC operation P|P|P|P|P|P|P|P|P| Halt PC operation P|P|P|P|P
condition C|C|C|C| during measurement C|C|C|C|C|C|C|C|C| during measurement |C|C|C|C|C
When the object type is changed, all Y \\\— Parallel output is valid for PC control after \‘\
output and auxiliary relays turn OFF. 1 the measurement result is determined. !
Parallel output e ns
(YO to Y7) P /<< Result output ><‘ Result output
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H Time chart (when auto mode (level) is selected for as the CCD sampling start)

_. Restarts CCD sampling automatically after
.~ measurement is completed.

CCD trigger *I'I
cycle

Type selection

input Specified object type number
0> See page :
21-5. '
CODIMGGer | Biagk | white Black White| Black
(not highlighted) 4 4 A
E Trigger Trigger Trigger

READY output
(While measuring
or setting = L)

.
’ e
A ’

Measurement result | .
'is valid at the end of/\ )
'a measurement \

PC calculation [P[P[P[P[Halt PC operation [P[Halt PC operation  [P[P[P[P[Halt PC operation |P[P[P[P[P

condition C|C|C|C|during measurement |C|during measurement |C|C|C|C|during measurement/C|C|C|C|C
When the object type is \\T Parallel output is valid for PC control after
changed, all Y output and » the measurement result is determined. .

auxiliary relays turn OFF. K h

Parallel output -~
(YO to Y7) P /é‘ Result output >< Result output >< Result output
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(10) Measurement start input = CCD trigger, start sampling = auto, object type change = general
purpose serial, result output = general purpose serial/parallel

The general purpose serial command (code 55)) is used to change the object type.

M Setting order ) — @ (— @) H Configuration example
(DMEAS INP I/F —[PARALLEL+SERIAL-USB Caera (image capturing + CCD trigger)
TRIG CCD START ond

Camera 2 (image capturing)

I !ih”""_

(START CCD SAMPL~ AUTO(EDGE) Personal computer
Select one of - AUTO(LEVEL)- ' Data

these. SEE'IAALIl__EllJ_SB Monitor

: * [

Remote key pad

@OUTPUT OBJ TYPE ~| PARALLEL

* =] |
SERIAL+USB %)

Controller _ =

Power supply (24 VDC)

— Measurement is started when the CCD trigger level is ON.
— Measurement is started when a CCD trigger signal is received.

Work Black | White
copigger— L U LT
Edge

Measurement

Level
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H Time chart (when auto mode (edge) is selected for as the CCD sampling start)

_ Restarts CCD sampling automatically after
,-~~ measurement is completed.

CCD trigger *| I_L
cycle
' When a trigger signal is input during
' . sending object type change command,
' . this command will be invalid.
; Result i Result
Serial Type | output [\ * e output |*\
VCVS,BJJPQ” Black | White / ' Black |White| Black ".
(not highlighted) 4 : Turn ON READY ; 4 i ;
: . signal by termination : : \ '
Trigger ' of | — Trigger ! K
READY output “\o result output. . ‘.‘ ,
(While measuring \ . \ I-r

or setting = L)

Terminate
measurement
(C119)

Measurement result is valid at the end of
\ a measurement |

P[P
clc

P
C

P
C

PC calculation
condition

Halt PC operation
during measurement

P
C

P
C

P
C

P
C

[
C

P
Cc

Halt PC operation
during measurement

(o)
(e’
OT

P[P[P
ciclc

When the object type is changed,

all Y output and auxiliary relays turn OFF.

’

Parallel output
(YOto Y7)

J1OT

“\ Parallel output is valid for PC control after ™,
, the measurement result is determined. h

'
. ,

><" Result output

/<" Result output

Note: Result output; The data in the block No., set in item "®SET SERIAL BLOCK" on the "OBJ-

TYPE 1/O" screen, will be transmitted

to the personal computer. 5> See page 21-27.

H Time chart (when auto mode (level) is selected for as the CCD sampling start)

_. Restarts CCD sampling automatically
.-~ after measurement is completed.

CCD trigger *_I
cycle
: When a trigger signal is input during
I . sending object type change command,
| /~ this command will be invalid.
: Result |- Result
Serial Type output A Tyge A output |
CCDtrigger | Black | White ! ! Black ‘. Whi-
window : : ! te
(not highlighted) | * ! 4 ; ; 4
' Trigger | Trigger ! / Trigger
READY output : | *
(While measuring ! '\ |
or setting = L) ' - L
Terminate R .
measurement ! o)
(C119) ' i - L
. Measurement result is valid
' \ at the end of a measurement !
. \\ \\<
PC calculation |P|P(P|P|Halt PC operation P|P|P|P|P|Halt PC operation |P|P|P|P|P|P|P(PP|PPP
condition C|C|C|C|during measurement |C|C|C|C|C|during measurement|C|C|C|C|C|C|C|C|C|C|C|C

When the object type is changed
all Y output and auxiliary relays
turn OFF. ,

< --"

Parallel output
(YO to Y7)

, “_ Parallel output is valid for

/<<' Result output

\ PC control after the \
| measurement result is !
,/_determined. !

><" Result output
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21-3 CCD trigger
[1] Outline

This function samples a specified part (trigger window) of an image captured by the CCD camera at a

high rate, and starts the measurement when the sampled image changes. Therefore, moving objects

can be measured without requiring an external trigger, such as a photo sensor.

To use this function, set the input/output the CCD trigger on the "I/O CONDITIONS" menu (pages 21-1

to 21-17), and set item "(1)TRIG CCD START" and item "(2)CCD TRIG COND" on the "OBJ-TYPE I/O"

screen.

- There are five methods for starting the measurement when there is a change in a sampled image, i.e.
a "BIN" (binary method), an "AVG-GRAYS" (average light level method), "GRAY-SRC" (gray search)
and "EDGE DTECT" (edge detection), "COLOR DETECT" (color detection.)

When a sampled binary image changes (the white area exceeds 50%), the
measurement is started.

Binary method | - A change in a binary image means a change in a binary image from black
(background) to white (workpiece) or from white (background) to black
(workpiece).

Average light |When the average light level of a sampled image enters a specified
level method |range, the measurement is started.

When the degree of match exceeds the specified value (threshold value), the
Gray search measurement will start after the trigger event is detected.
- This is useful when workpieces have complicated shading and cannot be
converted to binary or use a fixed brightness range.

Edge detection|Detects edge with gray search function, and the measurement is started.

Color detection| Detects specified color and executes measurements.

- The trigger window can be set in any position for each object type.
In the past, the position of an external sensor had to be adjusted every time the object type was
changed. However, since this function eliminates the necessity of physical position adjustments, the
changeover time can be reduced. Object type 1 Object type 2

<<— Feeding direction <— Feeding direction

-

/
Trigger window

- The internal CCD trigger can be used with camera 1. (It cannot be used with camera 2.)
- An image that can be used to set the sample window conditions is obtained when the display mode is
switched from the through mode to the freeze mode.

[2] Setting procedure
® How to display the setting screen

On the menu tree, select "TYPEOQOQO" and then SELECT OBJECT TYPE COND COLOR F C1 BRT

"OBJ-TYPE I/O," to dlsplay the OBJ-TYPE 1/O OBJECT TYPE COND

screen. EHTYPEOO
TYPE RUN COND

IMAGE-ADJ
MEA-CND(CAMERA(1)
MEA-CND(CAMERA2)

FINAL NUM.CALC
FINAL OUTPUT COND
OBJ-TYPE 10
OBJ-TYPE SYS.

L TYPE(NEW)

tHHH

21-18




Setting the Input/Output Conditions

@ Setting methods

(1) TRIG CCD START
Select a triggering method for the CCD camera
used to capture images. The choices are: "BIN,"
"AVG-GRAYS," "GRAY-SRC," "EDGE DTECT,"
and "COLOR DETECT."
> For details, see page 21-18.
Then the "(2)CCD TRIG COND" line will appear.

(2 CCD TRIG COND

OBJ-TYPEI/O SCREEN SAVE COLOR F C1 BRT

(DTRIG CCD START NO ———— |NO
BIN
(2)SHUTTER SPEED 1/00060(1/30-1/10000) AVG-GRAYS
(3)SERIAL OUTPUT ANY GRAY-SRC
EDGE DTECT
@CAMNO 1(1-2) COLOR DETECT
(5)CALIBRATION NO

Select the trigger conditions from the sub menu on this line.
The items in the sub menu will depend on the selection made on the "(1)TRIG CCD START" line.

Capture an image

(1) When "BIN" or "AVG-GRAYS" is selected on the "(1)TRIG CCD START" line

Press the SEL key to move the cursor to the "F" position on the upper function menu. Then press the
up or down arrow key to change the image mode from "T" to "F", to capture an image.

1) SIZE
Specify the size of the window used for the CCD
trigger.
While "1)SIZE" is selected, press the SET key.
The three digits for the X-axis will be
highlighted. Change the X-axis value using the
up and down arrow keys.
To change value for an individual digit, press the
SET key again. The cursor will move to the left
most digit. Adjust each digit using the up/down/
left/right arrow keys.
When the value is correct, press the SET key.
Now all three digits will be highlighted again.
Next, press the left or right arrow key to move
the cursor to the next three digits for the Y-axis.
Adjust this value the same way you adjusted the
X-axis value.

(2 EVALUATION

When "BIN" is selected

CCD TRIG COND SCREEN SAVE RED F Ci BRT
@sizE Y008(4~480) X X008(4~512)

(2EVALUATION MAJORTY ——» | MAJORITY
(3)EVAL-SPEC(RATIO %) 050 AND
@UP.LCOORD MOVE(248.232) OR
(5)THRESHOLD VAL SET [U.LM255 L.LM100(0~255)]

®)INVERT BW NO

When "AVG-GRAYS" is selected
CCD TRIGCOND SCREEN SAVE

@sizE Y008(4~480) X X008(4~512)

()UP.L COORD MOVE(248.232)

(3THRESHOLD VALUE  [U.LM255 L.LM100(0~255)]
MEAS.AVG.GRA=000.0

COLOR F C1 BRT

Select an evaluation condition, "MAJORITY", "AND," or "OR," from the popup menu.

(©EVALUATION

Description

MAJORITY

Based on the number of pixels in an area, the controller will decide that the whole
area is white if the specified percentage of pixels in that area is white. If the
percentage of white pixels is less than this amount, the area will be treated as

black.
Specify the percentage (%), from 0 to 100% (in units of one percent) in the
"(@EVAL-SPEC (RATIO%)" item.

AND Treat as white only when all of the pixels in an area are white.

OR Treat as white if one or more of the pixels in an area is white.

(@ EVAL-SPEC(RATIO %)

when "MAJORITY" is selected on the "@EVALUATION" line, enter the ratio % used to determine

the color of an area.

@ UP.L COORD

Specify the upper left corner coordinates of the CCD trigger window. By changing these values, the

position of the CCD trigger window will be moved.
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(5 THRESHOLD VAL
Specify the threshold value for binary conversion.
Select this line and press the SET key. The
"THRESHOLD VAL" setting screen will appear.
> For details, see pages 3-21, 3-39.

® INVERT B/W

NO |Do not reverse black and white areas.

The area detected by binary
conversion will be displayed as white.

YES

(2) When "GRAY-SRC" is selected on the "(1)TRIG
CCD START" line.
(1) REF-IMG AREA

2 SERRCHAREA | o For detall, see
@) CONTR. PIXEL pages 5-5 to 5-7.

(5) MATCH LEVEL
Specify the range for the degree of match.
While "GMATCH LEVEL" is selected, press the
SET key. The five digits for the lower limit will be
highlighted. Change the number using the up and
down arrow keys.
To change the value of individual digits, press the
SET key again. The cursor will move to the left
most digit. Adjust the value of each digit using the
up/down/left/right arrow keys.
When the value is correct, press the SET key. All
five digits will be highlighted again.

THRESHOLD VAL AUTO-REG  RESET RED F C1 BRT
@U.LM 050  (0~255)
@LLM 100 (1~255)

SET=CHNG ESC=BACK SEL=CHNG IMG TRG=FUNC

CCD TRIG COND SCREEN SAVE RED F C1BRT
@REF-IMG AREA SET (224.208)~(287.271)
(2)SEARCH AREA SET (216.200)~(295.279)
(3DIRECT CRD CENTER (255.239)
(@)CONTR.PIXEL 3
(5)MATCH LEVEL +07000~+10000
+

..........

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC

Then, press the left or right arrow key to move the cursor to the next five digits, which are the upper

limit. Adjust this number the same way.

(3) When "EDGE DTECT" is selected on the "(1)TRIG
CCD START" line.
(1) SEARCH AREA
(2 DTECT MODE
(3 SEARCH DIRECT
@ THRESHOLD VAL

o> For details, see
pages 15-8 to 15-9.
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CCD TRIG COND SCREEN SAVE RED F CiBRT
(@)SEARCH AREA SET (224.208)~(287.271)
(2)DTECT MODE CHNG POINT

(3)SEARCH DIRECT HORIZ (~)
(@ THRESHOLD VAL SET (D:050 E:2 F:04)

SEL=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=FUNC
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(4) When color detection is selected CCDTRIGCOND ~ SCREEN SAVE REG COLOR F Ci BRT

@size Y008 (1~480) X X008 (1~512)

% SIZE %EVALUATION MAJORITY
EVALUATION 2> For details, see EVAL-SPEC (RATIO %) 050
’ @UP. L COORD MOVE (248, 232)
(8 EVAL-SPEC (RATIO %) page 21-19. B)COLORFINEAD).  (TO NEXT SUB-MENU)
@ UP.L COORD ]
HUE  (STARTPNT080 END PNTO60)

(
CHROMA (u.mmo LLM110)
BRIGHTL (U.LW130 L.LM110)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(5) COLOR FINE ADJ. FINE ADJUSUTMENT  SCREEN SAVE COLOR F C1 BRT
On "(QFINE ADJUSTMENT" line, press the SET
key to enter the sub-menu screen. [g'DUg]TART ER .
The screen shows "HUE," "CHROMA," (color (@)CENTR 117 (0~255)
saturation) and "BRIGHT LEV" of the registered (3)END POINT 116 (0~255)
; i [CHROMA]
extracted color with numeric values and graphs. @U. LM 019 (0~255)
. (B®CENTR 014 (0~255)
Dotted lines on each graph are upper and lower ®L. M 010 (0~255) o —
P, ETR [BRIGHT LEVEL] ‘
limits, and the solid line is the center value. UM 082 (0~255)
(®CENTR 079 (0~255)
@L M 075 (0~255)
[COLOR DETECT] [
[

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=POPUP

Ex.: Change "(2START POINT" of hue. FINE ADJUSUTMENT ~ SCREEN SAVE COLOR F  C1 BRT
Increase value of the "(@START POINT" of P
hue and the start point of the hue and chroma l<HDUEl
(saturation) graph moves. The center value ®§E’$TRP°'NT ]f; §8:§§2§
also changes accordingly. (3END POINT 103 (0~255)
Select "(3CENTR" and"@END POINT" and [CHROMA]
. - @U. LM 019 (0~255)
change numeric values so that each position B)CENTR 014 (0~255)
can be shifted. ®LM 010 (0~255) f
By moving "(@CENTR," both start and end [BRIGHT LEVEL] ‘
. . : @U. M 082 (0~255)
pOIn'[S S“de aCCOfdlneg. CENTR 079 (0~255)
@L M 075 (0~255)
Note: To extract and covert to binary wider (COLOR DETECT) — [, Cm—
range hue, set start and end points of hue
wider.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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Ex.: Change upper and lower limits of saturation
(chroma).
Increase or decrease values of "G&)U.LM" and
"(7)L.LM" for saturation, the upper and lower
limit range on the bar graph can be widen or
narrowed.
Moving the "6)CENTR," both upper and lower
limits slides accordingly.

21-22

FINE ADJUSUTMENT ~ SCREEN SAVE COLOR F C1 BRT

[HUE]

(DSTART POINT 116 (0~255)

(@CENTR 117 (0~255)

(3END POINT 116 (0~255)

[CHROMA]

@u.M 019 (0~255)

(B)CENTR 022 (0~255)

®LM 010 (0~255)

[BRIGHT LEVEL] ‘T

@U. M 082 (0~255)

(®CENTR 079 (0~255)

©L.M 075 (0~255)

[COLOR DETECT] [
|

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP
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21-4 Setting for serial communications
When "PARALLEL+SERIAL+USB" (general purpose serial) has been specified in item "1)MEAS INP
I/F" on the "I/O CONDITIONS" menu (page 17-1), and when "SERIAL" or "PC-LINK" has been
specified in item "(2OUT I/F (PARAL.)" the serial communication conditions must be set on the
"COMM.SET" screen.

@ Set the items to match the communication conditions of the other device.

Select "MAIN COND" -> "SYS-CND" -> SELECT SYSTEM COND COLOR F Cf BRT
COMM.SET," in that order. SYS-CND

/O CONDITIONS (D COMM.STANDARD
COMM.SET (2)BAUDRATE (k.bps)
COMPUTER LINK @NO. OF DATE BITS
GAIN-OFFSET @ PARITY CHECK
TIME (®NO. OF STOP BITS
CAMERATYPE (®)STATION NO.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

® How to set the communication settings COMM.SET SCREEN COND SAVE COLOR F C1 BRT
Adjust each item to match the equipment used
to communicate. (1)COMM.STANDARD ~ RS232C ————————————— | RS232C
(2)BAUDRATE(kbps)  115.2 RS422:4LINE
— RS422:2LINE
(D COMM. STANDARD s
Select "RS232C," "RS422:4LINE," or BNO.OF STOPBITS 28I ve
"RS422:2LINE." (B)STATION NO. / 00(0~7F) (E)\[’)%N 08
2BIT NO 36
19.2
(2 BAUD RATE (kbps) 1817 192
Set the communication speed: 2.4 Kbps, 4.8 57.6
Kbps, 9.6 Kbps, 19.2 Kbps, 38.4 Kbps, 57.6 k2
Kbps, or 115.2 Kbps.
(3 NO.OF DATA BITS
Select either 7-bit or 8-bit.
@ PARITY CHECK
Select "EVEN," "ODD," or "NO." SET-SELECT AMENU ESC-BACK SEL=CHNG IMG TRG=FUNC

(5) NO.OF STOP BITS
Set it to 1-bit or 2-bits.

(® STATION NO.
Select the station number for communication using the up and down arrow keys.
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21-5 Computer link

When "PC-LINK" has been specified in item "(2OUT I/F (PARAL.)" on the "I/O CONDITIONS" screen
(page 17-1), the computer link conditions must be set on the "COMPUTER LINK" screen.

B How to display the computer link setting screen

@ How to display the computer link setting screen

Select "MAIN COND" -> "SYS-CND" -> SELECT SYSTEM COND COLOR F C1 BRT
"COMPUTER LINK," in that order. SYS-CND
The "COMPUTER LINK" screen will appear. /O CONDITIONS (DPC MANUFACTURER
COMM.SET (2)STATION NO.
COMPUTER LINK (®WRITE TOP ADRS
GAIN-OFFSET @ CONTROL PROC.
TIME (®)BLK WRT COMMAND
CAMERA TYPE
® How to set up a computer link COMPUTERLINK SCREEN COND SAVE COLOR F C1 BRT
(1 PC MANUFACTURER, (2) STATION NO., (@PC MANUFACTURER  SHARP(COMMPORT)
(3 WRITE TOP ADRS (2)STATION NO. o1 \
The details for "(1)PC MANUFACTURER," (OWRITETOPADRS 09000
(2)STATION NO.," and "@WRITE TOP g:ﬁgﬁ(ﬁﬁm%cim)
ADRS" are as follows. MITSUB(ISHI )
ltem Setting range OMRON
YOKOGAWA
- Sharp: 00 to 37¢8) *
Station No. - Mitsubishi: 00 to 31 ”“ o

- OMRON: 00 to 31
- Yokogawa: 01 to 32

- Sharp: 09000 to 99776

Write address |- Mitsubishi: D0000 to D9999
(max. 512 bytes) | \mRON: DM000O to DM9999
- Yokogawa: D00001 to D16384

* In this book, octal notation is indicated by addings).

@ CONTROL PROC. ,(5) BLK WRT COMMAND

7 COMPUTER LINK SCREEN COND SAVE COLOR F C1 BRT
When "MITSUBISHI" is selected on the "(1)PC
MANUFACTURER" line, specify %g?g(g&“;g““%“ rouBieH
"@CONTROL PROC" and "@BLK WRT @WR”ETOPADRS D0000
COMMAND." @ CONTROL PROC. FORM{ ———— | | FORMI
@BLK WRT COMMAND Ww — | ww FORM4
Menu Setting details aw
FORM 1: No line terminator
(@ CONTROL | FORM 4: With line terminators
PROC. —— -

. "CR" + IILFII

WW: Data writing address range

(B BLK WRT - D0000 to D1023
COMMAND | qw: Data writing address range
- D000000 to DO08191

See "Chapter 23: Computer Link" for applicable models made by these manufacturers.
Note 1: Use an even address as the write start address.

Note 2: When 512 bytes are used for a write register on a Sharp model, select a write start address
from the following addresses.

09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000 , 99000
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21-6 Output block assignment (Computer link output and general

purpose serial output)

When measurement is controlled by a computer link or a communication interface (general purpose
serial IF: * 1), in addition to other block 0, blocks can be specified whose measurement data will be
output from the IV-C35M to a programmable controller or a personal computer.

* 1 In the case of a communication interface (general purpose serial IF), output blocks can be
specified only when the measurement is started by a CCD trigger or a parallel IF signal and the
results are set by a general purpose serial IF signal. > See page 22-3.

Specify the settings above on the "OBJ-TYPE I/QO" screen &> See the next page.

[1] Data in specified blocks

(1) In the case of a computer link
Data in the specified blocks will be output after the data (block 0) from measurement numbers 0 to 4
is output by the write register of the PC. 5> See page 23-3.

l Write register map

Sharp [Mitsubishi| OMRON [Yokogawa Description
Result top Write:I_, 09000 D0000 LDMOOOOL 00001 L | Termination code
address (* 2) 09001 H H H| Appended information
L . L . L | Output data from measurement No. 3
Hlo Rl 0 [H (block 0)
Result top write : .|k} . [t} . [L|Datain a specified block
address ’ ) ’ .
+ 512 bytes
(*3)

* 2 Set the result top write address in item "(@WRITE TOP ADRS" on the "COMPUTER LINK" screen.
> See the preceding page.

* 3 The top address to which the data in the specified blocks will be written is obtained by adding 512
bytes to the result top write address.

- Setting examples for various manufacturers
Sharp Mitsubishi |OMRON | Yokogawa

Result top write

09000 09300 (D0000 DMO0000 [{D00001
address

Top address of data

: e 19000 |19300 ([D0256 DMO0256 |D00257
in specified blocks
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(2) When the measurement is started by a CCD trigger or a parallel I/F signal and the results are
output by a general purpose serial I/F signal
When the 1V-C35M responds, data in a specified block is output after the output data (block 0) from the
measurement No. 0 to 4, in response to the measurement run command 2 (processing code 11)).

M Response
Station| . |Object Output evaluation |  Measuremento |2 | S |2 |
No. ! ! type |E ti results | glelg| e
| 111 |RCRC| ég&%}g” vo'vyq' 'vy5|Camera11Camera2| 5 | 5|5 | 5
I GO (SI b I | §18(8|8
' | | N ' ' = | ===
Measurement 0 Data from Data from Data from Data from Data in the |
Camera 1| Camera 2|measurement 1|measurement 2| measurement 3|measurement 4 specified SC'SC|CR
data data data data data data block (H): (L)
1

> See page 22-7 for details about (1) and 2.
Note: The response returned by the measurement run command 2 (processing code 11w)) will not

contain the specified block.
[2] Setting (operating) procedure

M Setting (operating) procedure
1. Select "MAIN COND" -> "OBJECT TYPE

SELECT OBJECT TYPE COND COLOR F C1BRT

COND" -> "TYPEQO" -> "OBJ-TYPE /0" in ot P
that ordor —}-TYPEQO (DTRIG CCD START
—TYPE RUN COND (@FILTER TYPE
—IMAGE-ADJ (@COLOR FILTER SET
%:MEA»CND(CAMERAW) @CCD TRIG COND
+-MEA-CND(CAMERA2) (5)SHUTTER SPEED
—FINAL NUM. CALC (®)SERIAL OUTPUT
L— FINAL OUTPUT COND (7)SET SERIAL BLOCK
—OBJ-TYPE /0 ®CAMNO
L—OBJ-TYPE SYS. (9 CALIBRATION
L TYPE(NEW) AOFILTER TYPE
ADCOLOR FILTER SET
{2 CALIBRATION

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

2. The "OBJ-TYPE 1/0O" screen will appear. Move

the cursor to "(6)SERIAL OUTPUT" and press | OBMTYPEIO  SCREEN SAVE RED F C1BRT
the SET key. A popup menu will appear.
Select "BLOCK-ASSIGN" and press the SET OTRIGCCOSTART  BIN
key. (DFILTER TYPE RED
®)CCD TRIG COND (TO NEXT SUB-MENU)
@SHUTTERSPEED ~ 1/00060 (1/30~1/10000) | ANY
(B)SERIAL OUTPUT BLOCK-ASSIGN ——————»| BLOCK-ASSIGN
(©)SETSERIALBLOCK  BLOCK0O MEASO CAM(
@CAMNO 1(1~2)
(®CALIBRATION MANUAL
(@) CALIBRATION (TO NEXT SUB-MENU)
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3. The "6)SET SERIAL BLOCK" line will appear. OBJTYPEIO  SCREEN SAVE RED F C1BRT
Select this line and press the SET key. Enter the
block No., measurement No. and camera No. of DTRIG CCD START BIN
the measurement data to be output, using the (FILTERTYPE RED

left, right, up and down keys.

- Specify a block number to be returned in %gSSTTTRE'ggF?SEDD ggggégif?s“ﬂf) 10000)
addition to block 0 (00). If block 00 is specified, (6)SERIAL OUTPUT BLOCK-ASSIGN

data from block 00 will not be returned a second | @)seTseriALBLOCK  BLOCK0O MEASD CA

time. After the settings are complete, press the @CAMNO 1(1~2)
SET key. (®CALIBRATION MANUAL
(9)CALIBRATION (TO NEXT SUB-MENU)

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC
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21-7 Setting the data output

When you communicate with the IV-C35M using a computer link or a serial communication interface
(general purpose serial IF) in the following conditions, perform steps (1) and (2) below to enable serial

output.

- Computer link: When outputting any data 5> Pages 23-3 and 23-4.
- Communication interface (general purpose serial IF): When executing a measurement run command
4 (processing code 14) and 4 (processing code 24+)) 5> Pages 22-8 and 22-10.

[1] Select "ANY" for the serial output

Select "ANY" in the "(5)SERIAL OUTPUT" item on the "OBJECT TYPE |/O" screen.

M Setting (operating) procedure
1. Select "MAIN COND" -> "OBJECT TYPE
COND" -> "TYPEOQQ" -> "OBJ-TYPE I/0" in
that order.

2. The "OBJ-TYPE I/0O" screen will appear. Move
the cursor to "(G)SERIAL OUTPUT" and press
the SET key. A popup menu will appear.
Select "ANY" and press the SET key.
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SELECT OBJECT TYPE COND

COLOR F C1BRT

OBJECT TYPE COND
E-TYPE0O @TRIG CCD START
—TYPE RUN COND (@FILTERTYPE
—IMAGE-ADJ (3COLOR FILTER SET
%:MEA-CND(CAMERAW) @(CCD TRIG COND
+}-MEA-CND(CAMERA2) (B)SHUTTER SPEED
—FINAL NUM. CALC (B)SERIAL OUTPUT
L— FINAL OUTPUT COND (DSET SERIAL BLOCK
—OBJ-TYPE /O (®CAMNO
L_OBJ-TYPE SYS. (9 CALIBRATION
L TYPE(NEW) AOFILTER TYPE
(DCOLOR FILTER SET
({CALIBRATION

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=

POPUP

OBJ-TYPE IO SCREEN  SAVE

RED F C1BRT

(DTRIG CCD START BIN

(@FILTER TYPE RED

(@CCD TRIG COND (TO NEXT SUB-MENU)

@SHUTTER SPEED 1/00060 (1/30~1/10000)
(B)SERIAL OUTPUT ANY ———————— [ ANY
®CAMNO 1(1~2)

(@ CALIBRATION MANUAL

(8 CALIBRATION (TO NEXT SUB-MENU)

BLOCK-ASSIGN

SET=SELECT AMENU ESC=BACK SEL=CHNG IMG TRG=FUNC




Setting the Input/Output Conditions

[2] Select "YES" or "NO" for output data

Select "YES" or "NO" on the following menu
screens that are displayed as "locked" screens to
output serial data. See the next page for
instructions about how to lock the screen.

On any evaluation setting screen, press the TRG/
BRT key and the cursor will move to the upper
function menu. Select "SCREEN" and press the
SET key. A popup menu will appear. Select
"SERIAL OUTPUT" and press the SET key.

- The "EVALUATION COND" screen for
individual measurement program

EVALUAT COND SCREEN SAVE COLOR F C1 BRT

[SERIAL OUTPUT]
(X COORD(MDLO) NO <——|NO
@)Y COORD(MDLO) NO YES
(®x DEVIATE(MDLO) NO

@y DEVIATE(MDLO) NO

(BMATCH LVL(MDLO) NO

(®)ANGULAR DEVIATE NO

@X COORD(MD1) NO

®Y COORD(MDL1) NO

(©x DEVIATE(MDLY) NO

@y DEVIATE(MDLY) NO

(@MATCH LVL(MDLY) NO

SEL=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

(When measuring positional deviation)

- The "DIST&AGL COND" screen
DIST&AGL COND SCREEN SAVE

[SERIAL OUTPUT]
NO

COLOR F C1 BRT

(DDISTANCE EVALUATION

(To measure an object's "distance”
on the distance and angle condition
menu)
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EVALUATCOND 'SCREEN COND SAVE EDIT SEL  RED F C1 BRT
(DREGISTER NO. 0 (0~7) [TESTRESULT]  [OUTPUT]
(2 CONDITION SET AUTO (£10%)
®X COORD. (MDLO) | 000.0 ~511.0 X0= NO
@Y COORD. (MDLO) | 000. 0 ~479.0 Y0= NO
®x DEVIATE (MDLO) | -511.0 ~+511.0  x0= NO
)y DEVIATE (MDLO) | -479.0 ~+479.0 0= NO
(DMATCHLVL (MDLO) |-10000 ~+10000 Mo= NO

OPS-MENU

MAIN

| SELECT
SERIAL OUTPUT
RETURN

@®TEST EXEC (WITH-POSI. ADJ WITHOUT-POSI. ADJ)

SET=VALUE INPUT ESC=BACK SEL=CHNG IMG TRG=FUNC

- The "NUMERIC CALC" or "FINAL NUM.
CALC" screen for individual measurement
program
NUMERIC CALC SCRREN SAVE

[SERIAL OUTPUT]
NO

COLOR F C1 BRT

@ouTput

(When the numerical calculation condition
menu is displayed)

- When the serial output setting is "NO," no data
(block 0) will be output (the space will be filled by
the next item).
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21-8 Calibrating the IV-C35M

The IV-C35M calibration can be adjusted, e.g. "1 pixel = 1 mm", and the data can be displayed as

actual dimensions.

@ How to display the CALIBRATION setting screen

1) Select "MAIN COND" and then "OBJECT
TYPE COND."

MAIN MENU

COLOR F C1 BRT

IVC35M

SYS-CND

OBJECT TYPE COND
SET WIZARD

EDIT MAIN OPS MENU
OPTION

ENVIRONMENT SETTING
MEMORY CARD

2) On the "OBJECT TYPE COND" screen, move the cursor to any "TYPExx" that you want to

calibrate, and press the SET key.

3) Move the cursor to the "OBJ-TYPE I/0" line
and press the SET key.

4) On the "OBJ-TYPE I/O" screen, move the
cursor to the "®CALIBRATION" line and
from the popup menu, select "MANUAL."
Then, while the cursor is on the
"(Q@CALIBRATION" line, press the SET key
twice to display a sub menu.

SELECT OBJECT TYPE COND

COLOR F C1BRT

Note: Depending on settings for the "M TRIG
CCD START" and "(5)SERIAL
OUTPUT" items, the number of the
"CALIBRATION" line will vary between
® and ®.

5) Set the calibration details on the

"CALIBRATION" setting screen.
Put a ruler in the camera’s field of view .
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OBJECT TYPE COND
[=F-TYPEQO (DTRIG CCD START
—TYPE RUN COND (QFILTER TYPE
—IMAGE-ADJ (3 COLOR FILTER SET
%:MEA-CND(CAMERM) @CCD TRIG COND
MEA-CND(CAMERA2) (®)SHUTTER SPEED
—FINAL NUM. CALC (®SERIAL OUTPUT
L—FINAL OUTPUT COND (@)SET SERIAL BLOCK
—OBJ-TYPE IO ®CAMNO
—OBJ-TYPE §YS. (9CALIBRATION
— TYPE(NEW) AOFILTER TYPE
@)COLOR FILTER SET
{2 CALIBRATION
OBJ-TYPE /0 SCREEN  SAVE RED F C1BRT
(DTRIG CCD START BIN
(@FILTER TYPE RED
(@CCD TRIG COND (TO NEXT SUB-MENU)
@SHUTTER SPEED 1/00060 (1/30~1/10000)
(B)SERIAL OUTPUT BLOCK-ASSIGN
(B)SETSERIALBLOCK ~ BLOCK00 MEASO CAM1
@CAMNO 1(1~2) NO
(8)CALIBRATION MANUAL ————>| MANUAL
EDGE DTECT
(9CALIBRATION (TO NEXT SUB-MENU)
CALIBRATION SCREEN SAVE COLOR F C1 BRT
(1DCURSOR1-COORD  SET (256.240)
(2 CURSOR2-COORD  SET (256.240)
(3)SCALE 000.00
@SCALE(UNIT) mm
(BREG EXEC
1PIXEL CBP 000.0000 mm
mm CBM 000.0000 PIXEL
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® When "MANUAL" is selected on the "CALIBRATION" line

1. Move the cursor to "1)CURSOR1-COORD" and press the SET key.

2. While the cursor is on the "1CROSS CLOSS CURSOR RESET RETURN COLOR F Ci BRT
CURSOR" line on the CROSS CURSOR
screen, press the SET key. Move the
crosshair cursor to the tick marks on the ruler (DCLOSSCURSOR  (256.240)
using the up/down/left/right arrow keys and set
coordinate 1.

e e
40 30 20 10
AT ACARRRRRRRARTRR ALK

X:256 Y:200

3. Then move the cursor on the CROSS CLOSS CURSOR RESET RETURN COLOR F Ct BRT
CURSOR screen to the "@)CUSOR2-
COORD" line and set coordinate 2 using the

same procedure. (DCLOSSCURSOR  (143.200

e
40 30 20 10
AR A RRRRRRRRRRRHY

X:143 Y:200

4. Select the "(3SCALE" line and enter the actual value of the distance between coordinates 1 and
2. In this example, the distance is 10 mm. Therefore, enter "10."

5. Select the "@)SCALE(UNIT)" line and select the unit of distance between coordinates 1 and 2. In
this example, select "mm."

6. Select the "GREG" (register) line and while the cursor is on "EXEC" (execute) press the SET
key again. The controller will be calibrated to read "1 pixel = 1 mm."
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® Setting the register conditions for edge
detection

(1) SEARCH AREA
Select "1)SEARCH AREA (MDLO0)" and press
the SET key to go to the setting screen.

(2 DTECT MODE
Select an image processing method for the
edges.

(3 SEARCH DIR
Specify a search direction.
> For details, see page 3-25.

@ THRESHOLD
Specify a threshold value for binary
conversion.
> For details, see page 3-21.

Edge Flat
width _ width

Light level
JDensity difference

A B
Automatic setting

CALIBRATION SCREEN COND SAVE DATAL RED F C1 BRT
(D)SEARCHAREA(MDLO)  SET(224,208)~(287,271)
(2)DTECT MODE(MDLO)  CHNG POINT ——————— | GHNG POINT
(3SEARCHDIR(MDLO)  HORIZ(—) DRK—BRT
@THRESHOLD(MDLO) ~ SET(D:050 E:2 F:04) BRT—DRK
(BREF COORD(MDLO) ~ SET KEY(256.240) CENT(BRT)
CENT(DRK)

(6)SEARCHAREA(MDLY) ~ SET(224,208)~(287,271)
(7)DTECTMODE(MDL1) ~ GHNG POINT
(®SEARCHDIR(MDLY)  HORIZ(—) HORIZ(=>)
(@THRESHOLD(MDLT)  SET(D:050 E:2 F:04) \"/'SHRT'T(;_))
{OREF COORD(MDLY) ~ SET KEY(256.240) VERT(1)
{)SCALE 000.00
(@ SCALE(UNIT) mm
@REG EXEC

1PIXEL CBP 000.0000 mm

1mm CBM 000.0000 PIXEL

SET=WINDOW SET ESC=BACK SEL=CHNG IMG TRG=POPUP

Select "AUTO-REG" from the upper function menu on the THRESHOLD setting screen. The
controller will set the optimum value automatically.

(5) REF COORD (reference coordinates)

You can change the reference coordinates to any desired position.

() SCALE

Enter the actual value of the distance between coordinates 1 and 2. In this example, the distance

is 10 mm. Therefore, enter "10."

{2 SCALE (UNIT)

Select unit of distance between coordinates 1 and 2. In this example, select "mm."

{3 REG (register)

While the cursor is on "EXEC" (execute) press the SET key again. The controller will be

calibrated to treat 1 pixel =1 mm.
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6) Using the CBP value that was set in the calibration function, you can execute numeric

calculations.

1. Press the ESC key twice to show the menu
tree. Select the "NUM-CALC" line for the
same object type and measurement
number, and press the SET key.

2. Relay numbers NOO to NO7 are displayed
on the first screen. To display relay
numbers NO8 to N15, press the SET key
while the cursor is on the "CHG-CALC"
item.

3. On the "NUMERIC CALC" screen, use the
up and down arrow keys to move the cursor
to a cell in the "TYPE" column on the
desired relay number line. Press the SET
key. A popup menu will appear and you can
select the calculation result you want to
output. In this example, select "DEV-x"
(deviation on the X-axis)
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SELECT OBJECT TYPE COND COLOR F Cf BRT
OBJECT TYPE COND
B+ TYPEO NGO
L TYPE RUN COND
L IMAGE-ADJ No1
[ MEA-CND(CAMERAT)
L MEASO No2
| —POSI-CORRECT
EF-MEAS01(POSI-DEVIATION F) N3
IMG PRE-PROC
MEAS CND Nod
EVALUATION COND
DISTANCE&ANGLE COND NG5
NUM-CALC
OUT-COND NGB
L MEAS(NEW)
[ MEA-CND(CAMERA2) No7
| FINAL NUM.CALC
| FINAL OUTPUT COND
L OBJ-TYPE IO
L OBJ-TYPE SYS.

SET=TO NEXT SUB-MENU ESC=BACK SEL=CHNG IMG TRG=POPUP

NUMERIC CALC SCREEN COND SAVE RED F C1 BRT

[N08-N15]
CHG-CALC

(DRUN A TEST (SETKEY)

TYPE | FORMULA

SET=EXEC ESC=BACK SEL=CHNG IMG TRG=FUNC

NUMERIC CALC SCREEN COND SAVE RED F C1 BRT

[Noo-No7]
CHG-CALC

(DRUN A TEST (SETKEY)

TYPE | FORMULA

INOO | o~ CRD-X oo oo
CRD-Y

N L DBV |
DEV-y

(N2 F L MATCHM | .
ANGL-B

INO3 | | [NUMCALING] | ..
CNST[C]

INO4 ] LoNO .

B

B N

NO7

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC
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4. Next, move the cursor to the "FORMULA"
column and press the SET key. Another
popup menu will appear allowing you to
select the type of formula you want to use
for calculations. In this case, select "CBP."

NUMERIC CALC SCREEN COND SAVE RED F C1 BRT
[Noo-No7]
CHG-CALC
(DRUN A TEST (SETKEY)
TYPE | FORMULA
L P S e e 1 S
CALC RESULT
Nt ONST oo
SUM
N2 ) NG e
CBP
IS N CBM |
DEL
INO4 o .
R S
R S
LNO7 .

SET=SELECT TYPE ESC=BACK SEL=CHNG IMG TRG=FUNC

5. After completing these settings, deviation on X-axis will be output as a CBP value (in unit of

mm).
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( Chapter 22: Communication (General Purpose Serial Interface) )

The IV-C35M can communicate with a personal computer that transmits commands and receives responses to
measurement execution commands.

22-1 List of processing functions
The following functions can be used for communication between the 1V-C35M and a personal
computer (using the general-purpose serial interface).

Cate-| Processing

data reading 1

gory | description Code Functions

Measurement - Executes all measurement programs for a specified object type.
execution 10 | (You can make measurements by specifying a camera.)

= function 1 - Outputs the ladder results (YO to 15).

©  |\Measurement - Executes all measurement programs for a specified object type.

GE, execution 11 (You can make measurements by specifying a camera.)

; function 2 - Outputs the ladder results (YO to 15) and the measurement

s data in block 0 for each measurement program.

1S - Executes all measurement programs for a specified object type.

© |Measurement (You can make measurements by specifying a camera.)

£ |execution 12 |- Outputs the ladder results (YO to 15) and the measurement

8 [function 3 result from a specified block for a specified measurement

X number.
Measurement - Executes all measurement programs for a specified object type.
execution 14 | (You can make measurements by specifying a camera.)
function 4 - Outputs any numerical data selected by the 1V-C35M.
Measurement 50 Reads the result of the last measurement

- Outputs the ladder results (YO to 15).

Measurement

Reads the result of the last measurement

21 |- Outputs the ladder results (YO to 15) and the measurement

data reading 2 data in block 0 for each measurement program.

E

@ Reads the result of the last measurement

2 gﬂaﬁgsgaeé?ﬁn% 22 |- Outputs the ladder results (YO to 15) and the measurement

2 9 result from a specified block for a specified measurement number.
© T

S |Measurement - Reads the results of the last measurement from a specified

T |data reading 4 24 | measurement code.

- Outputs any numerical data selected by the 1V-C35M.
lllumination o8 |- Reads the amount of illumination measured by the lighting
reading monitor function, and the evaluation result.

Corrected light o9 |- Reads the corrected light level measured by the lighting monitor
level reading function, evaluation result and preset reference density.

Shown below is the relationship of each selection when code 10 to 14 are specified is shown below.
The conditions below are what is shown when the "PARALLEL+SERIAL+USB" is selected on the
"(1)MEAS INP I/F" on the "I/O CONDITIONS" selection screen.

Measurement Output . .
start selection Serial output Object type change

Ge.”efa' purpose | ___ Command codes 10 to 12 |Command codes 10 to 12
serial port

None Parallel

. SHARP/MITSUBISHI/

Parallel port Computer linkk | 5yRON/YOKOGAWA | Paralel

General-purpose |Response output from Parallel

serial + USB command codes 11
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The conditions below are what is shown when the "TRIG CCD START" is selected on the "(1)MEAS

INP I/F" on the "I/O CONDITIONS” selection screen.

MeassltJ:tment Sg::gilgn Serial output Object type change
Parallel port Parallel
Auto General purpose |Response output from
serial port + USB |command code 11 Command code 55
None Parallel
. SHARP/MITSUBISHI/
Parallel port Computer linkk | spmRoN/YOKOGAWA | Parallel
General-purpose |Response output from Parallel
serial port command code 11
General-purpose |
serial port + USB Command codes 10 to 12 |Command codes 10 to 12
Sgtr?/- Processing function |Code Function
Operation lock Read | 50 |- Read lock/unlock condition of the operation screen.
status Set 51 |- Set lock/unlock for the operation screen.
English or Read | 52 |- Read the status from the English or Japanese display.
Japanese display | Set 53 |- Enter a change on the English or Japanese display.
Read | 54 | Read an object type number to measure when the
Object type measurement start input is turned ON.
number Set 55 | Assign an object type number to be executed when the
2 measurement start input is turned ON.
o . . -
= Read | 56 | Read the image status being monitored
2 (Output: Through/freeze, Brightness: Full/half).
6 |Image status - . .
o Set 57 | Change the status of the image being monitored
S (Output: Through/freeze, Brightness: Full/half).
2 Read | 58 | Read the status of the camera outputting an image for
5 |Output image the specified object type.
£ |camera Set 59 | Set the status of the camera that is outputting an image
for the specified object type.
- Read the shutter speed setting for the specified object
Shutter speed Read | SA type.
Set 5B |- Set shutter speed for the specified object type.
Read | 5C |- Read the IV-C35M's system time.
Time Set | 5p |- Adiust the IV-C35M's system time to the time
set by the host device.
- Set all settable conditions to their initial values (global
Initialize all 60 | conditions, all object type conditions, and reference
images).
White balance 67 |- Adjust white balance of the image.
- Check the controller for a hardware error.
Self-diagnostic 68 Items to check: VRAM (read after write), SDRAM (read
after write), etc.
Reset 69 |- Reset the controller (the same as a power reset operation).
Manual measurement Read | 70 |- Read the coordinates detected by manual measurement.
coordinates Set 71 |- Set the coordinates for manual measurement.
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22-2 Data flow

The data flow between the IV-C35M and a personal computer is shown below.

[1] Measurement execution 1: Command codes 10, 11, or 12
@ Select the measurement start input source = general purpose serial and parallel port

IV-C35M

T N -

< ‘® Receiving a command
£%
=ite) Personal
(23]
g < N computer
=R @ Transmitting a response

5 (measurement data, etc.)

[2] Measurement execution 2: Response processing for command 11
@ Select the measurement start method = CCD trigger, parallel or serial output = general
purpose serial
Note: When a CCD trigger is chosen as the measurement start input, the sample start must be set
to parallel or auto.

IV-C35M
‘é @ Inputting a trigger {CCD camera or
o ?, programmable controller
ey
g 2
= § @ Transmitting a response { Personal computer or
5 (Command 11, programmable controller
- measurement data, etc.)

- You can specify the response block on the "OBJECT TYPE I/Q" screen &> see page 21-25.

@ Select the measurement start method = CCD trigger, start sampling & output results =
general purpose serial

IV-C35M ) )
@ Inputting a trigger CCD camera or
3 (Start sampling CCD trigger.) | Programmable controller
D tri

c»f @ CCD trigger CCD camera
c O
= q_)‘
38
35
=g (@ Transmitting

5 a response Personal computer or

= (Command 11, programmable controller

measurement data, etc.)
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[3] Measurement execution 3: Command 14
@ Select measurement start input source = general purpose serial and parallel port
[Procedure] (1) Send packet number 0 — After measuring, send back the measurement code for
the first register and any specified data.
(2) Send the other packets, starting from number 1—
- Send back the measurement code for the next register and any specified data.
- When there are no more measurement registers, send back the end code "F."

IV-C35M
@ @) Receiving a command R
= (Packet = 0: Measurement execution)
25
= .9
§ ) (2 Transmitting a response
%’ f% (Measurement codes, measurement data, etc.) Personal
(]
o computer
8 (1 Receiving a command P
- (Packet = 1: No measurement execution)
@ Transmitting a response
(Next measurement codes, measurement data, etc.)
i
[(Response) measurement code]
Meascl:)rggent Setting Measctgggent Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2 F Quit
4 MEASUREMENT 3

[4] Processing other than measurement execution processing
- Operation screen: Any command can be processed, regardless of the measurement 1/O
settings (measurement start, result output).
- Setting screens: Reading/writing a display image (commands 30, 31) and reading a binary
image (command 34) are available.

IV-C35M

@ Receiving a command )
(@]
£
= Personal
@ computer
Q- . .
O @ Transmitting a response

-/
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22-3 Communication format

The communication formats of the commands and responses between the IV-C35M and a personal
computer are outlined below.

B Command Station| | ‘
S No.' || x| | o x| +/SC'SC|CR
! | H'L
| |
C 1 — | |
5 . |2 _ ] L_Terminator
S 1Station Processing | 2 “
P e Text Checksum code
T No.
M Response Station| | :
: |No.' %1 %|RCIRC| k| sk -oevrreeereeen * |* [SC SC|CR|
T HL H'L
| |
| l
% L IjTermination |_*2T |_Terminator
@ L Station ext .
) No 0 code 4
I : Checksum code

Processing code

*1 Station No.: 00 to 7Fn
*2 Processing code and text
- They depend on the contents of communication. 5> See pages 22-1, 22-2 to 22-17.
- On abnormal termination, no text is provided.
*3 Termination codew)
The termination code is a 2-digit hexadecimal number.
- When an output is sent through the general purpose serial I/F, 00 is sent on normal
termination.
- On abnormal termination, a code other than 00w is sent. 5> See page 24-3.
*4 Checksum code (SC+ and SC.)
To improve the reliability of the transmitted data, in addition to a parity check, error detection by a
checksum is used for error detection.
When the 1V-C35M does not need to complete a checksum for error detection, use an @ (at sign:
ASCII code 40¢) in each of the checksum codes SCw and SCu included in the command.

[Error detection using a checksum]
The ASCII code for each data byte, from the processing code to the end of text (prior to the
checksum code), is added. The final value is compared to the checksum code which is treated the
same way. If the two values are identical, the command is considered to be valid. I/F they are not
identical, an error has occurred during transmission.

Value increment range
for checksum

Statlon } }
B Command No ko | k| k. * *SC\SLC CR
| |
| |
| ‘ | | |
5 Stati I_P _ L ' Terminator
° ation rocessing
<i.g No. code Text Checksum code
Value increment range
for checksum
M Response Station| | ' | E
- INo.' %1 %|RCIRC| % |% ... *| %|SC SC|CR
! I |H|L H'L
| L |
| |
g |—Station |—Termination |—Text |—Terminator
% No. code Checksum code

Processing code
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[Method for creating a checksum code]
The ASCII code for each byte of data, from the processing code to the end of text (prior to the
checksum code) is added together. The lower 1 byte of this sum is divided into the upper 4 bits and
the lower 4 bits. The hex character (0 to F) is converted to the ASCII code for that character and
sent as one byte. Thus the checksum code consists of two bytes.

Ex. 1 Command for the measurement Ex. 2 Command for the measurement
execution function 1 (code 10()) execution function 7 (code 1Aw))
Station No. : : Station No. : :
o'o1|o 0,1/C|2][CR ] 0101 Aj1]|6|4/0 1]6|ECR
|
. | | I | |
: | ' [ ASCll data : l—l ASCII data
[ 30 30
[ T 30 30
S D 31 31
[ 30 41
(oS 30 31
Checksum T 31 36

code: 22 «— 122

Checksum .31
code:CE «— 1CE

- This manual uses the following notation to represent addresses and set values.

Octal number .......cccevvierennen. (8) Ex. 377
Decimal number ...........cc..ce..... None Ex. 255
Hexadecimal number ............. (H) Ex. FFwn)
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22-4 Processing functions
[1] Measurement execution functions
(1) Measurement execution function 1: code 10n)
This command will cause the 1V-C35M to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
The results in the ladder outputs (YOO to 15) will be sent back as the response.
On page 22-1 you can see how each command affects the various inputs and outputs.

B Command
Station| : [Object| 5 } I
I 1 =1 I
Noi 140 type 3 ©(SC!SC|CR
] &5 (e
B Response
Station| . [Object] 5 Final output !
No.! ! ! type |5 S| evaluation result I
i | 110[RCIRC| "7 |82 voly1, - 1yi5/SCISC|CR
' oo Es] T H)
1 1 1 1

- Object type — Object type to measure: 00 to 3F

- Execution camera number — 0: Both cameras 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- Data flow 5> See page 22-3.

(2) Measurement execution function 2: code 11n)
This command will cause the 1V-C35M to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)
The results in the ladder outputs (YOO to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
On page 22-1 you can see how each command affects the various inputs and outputs.

B Command
Station| 1 |Object|s |
t[No | 119 | BPe 5 Flsciscler
I - AT
m Response IMeasure L '
Station| 1 i |object|5 Final output  |'ment0 |4 | [¢ |o
] 4 4 gl e 25| vt |95 Elbelboles
A R (S N -2 AL B § foc o g
: : | ! wo . X 8'8

Dataon | Dataon | Dataon | Dataon :
Camera 1|Camera 2| measure- | measure- | measure- | measure- |Sc'Sc|cR
data @ | data @ |ment1 @|ment2 @|ment3 @|ment4 @)|(H) (L)

Measurement 0

- Object type — Object type to measure: 00 to 3F

- Execution camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final Output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- 1 — Measurement programs 0 to 4

0 = none, 1 = positional deviation measurement, 2 = degree of match inspection,
3 = lead inspection, 4 = BGA/CSP inspection, 5 = area measurement by binary conversion,
6 = object counting by binary conversion, 7 = object identification by binary conversion,
8 = point measurement, 9 = multiple positional measurement, A = multiple degree of match
inspections, B = fault inspection, C = color evaluation, D = color unevenness inspection,
E = color positional measurement
- (@ — Measurement data E
Only the data in block 0 of a measurement program is output. (For details about the data
arrangement in a block, see the section "Measurement data blocks" in Chapter 23, "Computer
link.")
- Data flow 5> See page 22-3.
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(3) Measurement execution function 3 : code 12n)

This command will cause the IV-C35M to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)

The results in the ladder outputs (YOO to 15) and the results from a specified block in a specified
measurement will be sent back as the response.

On page 22-1 you can see how each command affects the various inputs and outputs.

B Command

Station] | |ObjectlS |o |Block| . - Measurement Number — A measurement
N (NCHE P tyfoe %g %‘g Nooc. sc'sclen number that outputs numerical data (MEASURE 0
' . . COIBEIREl T ML CAMERA 1: 0, MEASURE 0 CAMERA 2: 1, and
: : o wdE ] : MEASUREMENT 1 to 4: 2 to 5)
- Block — Specified block from which the data of a
specified measurement function will be output.
H Response
Stati | i |Object| 5 Final Output \
N{f‘,"on [ [ tyé)e; 2 o| evaluation r%sult Specified [
: | 112|RCRCIPE 18 8lvgivq) ... ly15| block data |SCSC|CR
| I (G TN C R b1 I | D (H) (L)

- Object type — Object type to measure: 00 to 3F
- Execution camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- (1) — Specified block data (For details about the data arrangement in a block, see the section

"Measurement data blocks" in Chapter 23, "Computer link.")
- Data flow 5> See page 22-3.

(4) Measurement execution function 4: code 14n)

This command will cause the IV-C35M to execute all of the measurement programs for a specified
object type. (You can specify the camera to use for measurements.)

Any numerical data selected by the 1V-C35M can be output as the response.

> See page 21-28.

On page 22-1 you can see how each command affects the various inputs and outputs.

Bl Command

Station| 1 [Object|s . :

No., | 114 |WP® 35| @) [scisclcR
| \ P8 (H); (L)
\ \ 1 w o \

l Response

Station| i |Object| 5 Lle8 :
I 1 I = © Q I

No.: 1 ! 4 RCIRC tyri)e § g g; Any numerical data [SC!SC|CR
1 1 (H)I(L) : Ll>j 8 S g (H)I (L)
1 1 1 . 1

- (1) — 0: Execute/read, 1: Read

- Object type — Object type to measure: 00 to 3F

- Execution camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Measurement code (response)

Meascl.‘l)rglenent Setting Measct‘l)rgénent Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2 F Quit
4 MEASUREMENT 3

- Specifications for any output data 5> See page 22-16.
- Data flow > See page 22-3.
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[2] Result reading

Data from the last measurement is read. (No instruction is sent to execute an operation.)
For details about the measurement data blocks, see the section "Measurement data blocks" in
"Chapter 23: Computer link."
(1) Measurement data reading function 1: code 20)
This command will cause the 1V-C35M to read the results of the last measurement.
The results in the ladder outputs (YOO to 15) will be sent back as the response.
This command is effective regardless of the measurement input specified.

B Command
Station| |
I I I
No. |21 0scisclor
| c|(H) (L)
! ] ]
W Response
Station| i |Object| 5 Final output :
No.! ! ! type |58 evaluation result !
. |210RCIRC| "1 |38 yolyql - iyq5/SCISC|CR
! oHO| o Eg v H) L)
1 1 1 1

- Object type — Object type for which the measurement was executed: 00 to 3F
- Executed camera number — 0: Both camera 1 and 2;

- Final output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

(2) Measurement data reading function 2: code 21()
This command will cause the IV-C35M to read the results of the last measurement.

The results in the ladder outputs (Y00 to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.

This command is effective regardless of the measurement input specified.

1: Camera 1 only; 2: Camera 2 only

Il Command
Station| :
) NO 1 I I
: " 2 ! 1 SC:SC CR
\ G (®)
1 I 1
W Response , @© |
. . - Measure-.
| i |Object|S Final output ment0 o |6 [& |
! ! type |5 &| evaluationresult | 5§ 5|55 0| 5
2, TIRCIRC| 4™ 18 2\yglvy, vis| 218 |SE|85|S585
o HEW o gl | S ESEcese=E
1 1 ! W o L 1 [SBge]
Measurement 0 Dataon | Dataon | Dataon | Dataon !
Camera 1|Camera 2 | measure-| measure- | measure- | measure- |SC'SC|CR
data @ | data @ |ment1 @ment2 @ |ment3 @ |ment4 @)|(H) (L)
1

- Object type — Object type for which the measurement was executed: 00 to 3F
- Executed camera number — 0: Both camera 1 and 2;
- Final Output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK
- (1 — Measurement programs 0 to 4
0 = none, 1 = positional deviation measurement, 2 = degree of match inspection,
3 = lead inspection, 4 = BGA/CSP inspection, 5 = area measurement by binary
conversion, 6 = object counting by binary conversion, 7 = object identification by
binary conversion, 8 = point measurement, 9 = multiple positional measurement,
A = multiple degree of match inspections, B = fault inspection, C = color evaluation,
D = color unevenness inspection, E = color positional measurement.

- (@ — Measurement data

Only the data in block 0 of a measurement program is output.

22-9
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(3) Measurement data reading function 3: code 22
This command will cause the IV-C35M to read the results of the last measurement.
The results in the ladder outputs (YOO to 15) and the measurement data in block 0 of each
measurement will be sent back as the response.
This command is effective regardless of the measurement input specified.

B Command
Station|  [Object| ¢ [Block E
. [Now |0 0| yPe 1235 | | |scisc|cR
: : R N (IR
1 1 ! E ! 1
H Response
Station| . |Object| € Final output :
. INo.! ! ! ty:)e % | evaluation result | Specified I
| co O ssl | (H): (L)

- Object type — Object type for which the measurement was executed: 00 to OF

- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only
- Final Output evaluation result (YO to Y15) — 0: NG or unspecified, 1: OK

- 1 — Specified block data

(4) Measurement data reading function 4: code 24)
This command will cause the 1V-C35M to read the results of the last measurement.
Any numeric value data will be output as a response. &> See page 21-28.
This command is effective regardless of the measurement input specified.

M Command
Station| | |og] - Measurement Number — A measurement number that
No.i |54 29 |sc'scler outputs numerical data (MEASURE 0 CAMERA 1: 0,
! ! ‘g‘g (H)'(L) MEASURE 0 CAMERA 2: 1, and MEASUREMENT 1 to
1 1 £ 1 4:2to 5)
- Block — Specified block from which the data of a
specified measurement function will be output.
M Response
Station| | [Object|5 |58
No': 2 :4 RCIRC tyﬁ)e ?E §§ Any numerical data |SC!'SC|CR
! ! (H):(L) Do lss|Sg (H):(L)

- Object type — Object type for which the measurement was executed: 00 to OF
- Executed camera number — 0: Both camera 1 and 2; 1: Camera 1 only; 2: Camera 2 only

[(Response) measurement code]

Measurement Setting SRR Setting
0 MEASURE 0 CAMERA 1 5 MEASUREMENT 4
1 MEASURE 0 CAMERA 2 6 Distance and angle measurement
2 MEASUREMENT 1 7 Numerical calculation
3 MEASUREMENT 2
4 MEASUREMENT 3

- Specification for any output data &> See page 22-16.
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(5) llluminance level reading: code 28w
The illuminance level measured by the illuminance monitor function and the evaluation result are
read.

B Command
Station E 5 E
i =
: N0 1218|358 |[scisc|cr
| LS EHIWL
: RN
W Response
Station| 1 : Oblect| | lluminance :
1
:|Nor 1218 |ReiRe| YP° §102:101:100:10_1SC:SC CR
! coHE@p T T H L)
1 1 1 \

- Camera No. — 0: camera 1, 1: camera 2

- Object type — Object type for which the measurement was executed: 00 to OF
- Result — 0:NG, 1: OK

- llluminance — 000.0 to 255.0

(6) Corrected light level reading: code 29)
The corrected light level measured by the illuminance monitor function, the evaluation result and
preset reference light level are read.

B Command
Station| 1 |5 } I - Camera No. — 0: camera 1, 1: camera 2
I I =] I
: Now |21 9|3 s|scisclcr
| | o E |
| C X & |(H) (L)
I 1 wo I
W Response
Station| i |Object| = Corrected Reference |
. [No.! 2 | 9 R ! type | 2 light level light level !
: CRC| "7 | 8|4 402101100 -1 a2 1100 -1 SC'SC|CR
Lol e || 0101007 HOTH0THOTAON )
1 ] ] | | | | 1 1 1 I

- Object type — Object type for which the measurement was executed: 00 to OF
- Result = 0: NG, 1: OK

- Corrected light level — Corrected light level (A to 255.0)

- Reference light level — Light level used as the criterion (0 to 255.0)
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[3] Setting, initialization, and diagnosis of the operation screen
Shown below are only the commands and responses of these processing functions.

Process function P::c:,%e:s Communication format
B Command
Station | :
No I I
. | 510 |scisc|cR
Read | | (H), (L)
operation 50 ! L L
screen lock W Response ‘
status , : . : (P —Operation screen lock
Station) | ! ! [o - lock OFF
> | 510 |RCIRC (| SC!SC|CR 1:lock ON
: 1 (H):(L) (H) (L)
1 1 1
B Command
Station| X (D—Operation screen lock
No. ! 1 ! I:O : lock OFF
Set ! S ! @ (SI-%'(SIS CR 1:lock ON
operation | : :
screen lock 51 m Response
status : : :
Station I | |
NO I 1 I
. 5 : 1 [RCIRC SC:SC CR
! C|(H)L) [(H) (L)
| 1 I
B Command
Station | |
NO I I
0" | 512 [sc'sc|cR
Read from the ! ! (H): L)
English or 52
Japanese m Response
. . T I T
display Station ! ! ! (D—English or Japanese display
@ N?- 512 |RCIRC| (@) |SC'SC|CR 0 : Japanese
2 I L HW) (H) (L) 1 : English
ko] ! 1 L 1
5
= m Command
3 Station X X (D—English or Japanese display
= No. ! ! 0 : Japanese
° 5:3 SC'SC|CR . ;
£ Set items on : : @ (H) : (L) 1: EngIISh
the English or 53 ! i |
Japanese m Response
display Station | | |
NO. I 1 I
.~ | 513 |RCIRC|SCISC|CR
Col [ HOfHw)
I L I
B Command
Station | |
NO. I I
| 514 [sciscicR
Read object ! ! (H): L
type number 54
m Response
T T T
Station ! | Object I @
| ! —Type number(00 to 3F)
No- 1514 [rcirc| WP |scisclcr
A I (] I (O
1 1 1
B Command
Station | Object :
I I
NIO. 515 ty?e sc'sclcr| D—Type number(00 to 3F)
I I
Assign object ! ! | (H): L
type number
ypenu % m Response
Station | | |
No. ! ! !
. | 515 [RCIRC|SC!SC|CR
! o |(H) (L) (H) (L)
| 1 I
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Process function P::%c::s Communication format
B Command
Station| 1 : @—Output
1 1 i
N:o. 5'6 (SH%:(SL(); CR I:O : Freeze
Read the ' X X 1 : Through
image status % | m Response
Station| D e ] \ @~ Light _
No. ! ! ale ! 0 : Full
i |56 |RC'RC| 5| £ SCISC|CR 1 - Half
! v {HIL)]O | 2] HL L)
1 1 1
B Command
Station : 2 :
1 5|e 1 @—*Output
No- | 5 17 |£|£|scisc|cR 0 : Freeze
Set the image | ! o2 (H):(L) |:1 : Through
status 57
m Response
Station : : : ®4nght0 - Full
1 1 .
N> 1517 |aciRc|scisc|cr [1 : Half
! v [(H) L) [(H) (L)
1 1 1
HW Command Camerat diégay
Station] 1 \ (DCamera 1 8®0 400
1 1 1 1
N> |58 |scisclcr| (@Camera2 I_—I_—,,
Read out ! : (H): (L) Camera2 display
image camera 58 , ]
condition m Response | | 4:0l8i0
Stﬁtion ! | D ® : Horizontal diyisilon
1
2 > | 518 [RCIRC| | | |scisclcr Sieplay
= | LN po(H L) Lo ixi|0 i xd
o 1 1 1
c
8 B Command Cameraf diégay
(g - T T @
2 Staton) & 1 @ | @ | | 810[4:0
= 0. 1
2 | 5,9 : 1| SCSCICR Camera2 display
= X | | r | (H) (L)
Set output 59 i I ! 1 @ @
image camera m Response 4:0l8'0
condition Station| | X : (MCamera1  Horizontal %}yisilon
No. ! ! ispla
> | 519 |RciRc|scisc|cR P
| | HLO)H L) 0X1]0iXe
@Camera2 Vertical céi_vision
isplay
® @
0 :X1]0:Xe
X1:X2:110 8
B Command
Sﬁgf’” | | (1—Shutter speed
: 5 ! A SC:SC CR (001E to 2710 : 1/30 to 1/10000)
Read the I X (H): L
shutter speed 5A R
for each object W hesponse . .
type Station I : @ I
1 1
No. | 5 'A|RCRC| | | | |scisC|cR
X (I8 N
1 1 1
B Command
Station : @ :
No. ! | | | !
> |5:B| | | | [sciscler
Set the shutter | : Lo (H): L)
speed for each 5B
object type u Respon_se T ; T
Stﬁgon X ! X (1)—Shutter speed
" | 5B |RCIRC|SCISC|CR| (001E to 2710w : 1/30 to 1/10000)
! v [(H) (L) [ (H) (L)
1 1 1
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Process function

Process
code

Communication format

Individual conditions

Read the time

5C

W Command

Station
No.
|
1

5

Cc

CR

m Response

Station
No.
1
1
1

5

C

Sec-

SCISC
H: L)

CR

T Hour
™ Hour
T Sec-

=

—
—
=
T
=
=
—
=
-

Set the time

5D

Command

Station
No.
1
1
1

5

D

Sec-

5CISC
(H)i (L)

CR

T Hour
™ Hour
T Sec-
(>

=
I
=
—
=
—
—
=
—
=
.
=
—
=
-
=

m Response

Station
No.
1
1
1

5

D

CR

Register a
reference
image

5E

W Command

Station
No.
1
1
1

5

m

Measure-
ment No.

O]

0: Measurement program
1: Comparative calculations|
between images

CR

m Response

Station
No.
1
1
1

5

E

CR

Initialize all
parameters

60

B Command

Station
No.
1
1
1

o

CR

(D—Initialize memory
0 : Flash memory and RAM
1:RAM

]

m Response

Station
No.
1

o

RC'RC
(H) 1 (L)

CR

White balance

67

W Command

Station
No.
1
1
1

Camera

Y2 !
SC!SC
(H)i (L)

CR

Response

- Camera = 0: cameratl, 1: camera2
- 0 = 0 Fixed

Station
No.
1

N

RC'RC SCESC
(H) (L) (H): (L)

- X1, Y1 = White balance measurement
start coordinates

- X2, Y2 = White balance measurement
end coordinates

CR

X1: X2=(000 to 1FF)
Y1: Y2=(000 to 1DF)

Self diagnosis

68

B Command

Station
No.
1

(oo}

SCISC
(H)i (L)

CR

Response

Station
No.
1
1
1

(o)

RCIRC

(H)1(L)|(H). (L)

I
SC'SC

CR
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Process function PL":::S Communication format
B Command
Station : :
No. ! !
) 6 ! 9 SC:SC CR
! v [(HL (L)
Reset 69 : :
m Response
Station| 1 : :
No. ! | !
) 6 ' 9 |RCIRC|SC'SC|CR
! C|(H) (L] (H) (L)
" ] 1 ]
B Command
Station : : @ - ?(Oci)oogil?ate (000 to IFF(H)) of the cursor 1
No. ! ! :
| 7 ! 0 SC!SC|CR (@ — Y coordinate (000 to IDF(H)) of the cursor 1
! N (G : 010 479
Read the I i )
manual @ — X coordinate (000 to IFF(H)) of the cursor 2
measurement 70 :0to 51.1
coordinates @ — Y coordinate (000 to IDF(H)) of the cursor 2
Station| 1 | @ ® ® @ |
I ] I
N l7i0fReiRe] 1| DL | 1| 1 |sciscleR
BRI R LS
B Command
Station| 1 @ ® ® @ |
N i 1 1
Col7l | | 1 |sciscler
N R G
Set the manual R
measgrement 71 W hesponse : : () — X coordinate (000 to IFF(H)) of the cursor 1
coordinates Station| | X -0to 511
Nlo. 7 X 1 lRc'RC SC:SC CR ® —>Ycoordinate (000 to IDF(H)) of the cursor 1
S N CHOHCRE 10479
! | | | @ — X coordinate (000 to IFF(H)) of the cursor 2
:0to 511
@ — Y coordinate (000 to IDF(H)) of the cursor 2
010479
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[4] Setting numerical data of the any output measuring
Numerical data of the any setting of the response at measuring (code 14¢): page 22-8) and reading

measurement data 4 (code 24w): page 22-10) is as follows.

[Ex.] Response to code 24

Stati
. No.:

T T
I I
RC'RC
(GO

ion

Object
ty;l)e

Execution
camera

Measure-
ment code

Any numerical data

SC!SC
')

CR

S ——

=

@

Output
code
@ [

: [

[Any type of numerical data]
T

Numeric result data@

:

measurement, in register order.

Note: A maximum of 1 K bytes data is allowed.

—Delimiter between output data:","(Space 20(H) + comma 2C(H))

—Qutput code list

—Numeric result data
Output only the registered data in each specified

[Ex.] A numerical data of the any setting when outputting coordinate X and coordinate Y with the
positional deviation measurements.

1
1012

Registration 0
(Model 0)
I I I

Registration 0
(Model 1)
I I I

Registration N
(Model 1)
I I I

Registration 0
(Model 0)
I I I

Registration N
(Model 1)
I I I

e Codes and number of bytes of output data
1. Result of each measurement program

Output data

Measurement program

= c —
L c .9 c o - «© s 2 c
| O Q o —— o) 4] © - | O
O o |__S|% £ = @ = |2_|cE| S|cE(38| 2
2 | 5588 S 5|oz6ExE 225 8 55 92| 2 =255
Kind of output ° g OE050 (BT (LT 28 382 Ecl| 5 |35 0o ES|og|2ala
S |w ES5(08|02 L8 w59 050|682 2 (20 (3565|250 2| 2
s |° 83"’807—'202“’>.:"6>EE>-: 2 :%3”’“%2‘09'- =
5| ¢ |@°8sc| EMEESS 8306 [=20| 6 =268 | & |aflec| =
S|z~ g8~ g %5 °8 ° 5 8 cE| EEEEL| R
a ( o e O o © 3 g S| w
< o (&} = £
Degree of match o1t|2| O | O
Coordinate X 02| 2 O O O
Coordinate Y 03| 2 O (@] O
Coordinate deviation X | 04 | 2 O O
Coordinate deviationY | 05| 2 (@] O
Angle 6| 2| O O
Average light level 1 07| 2 O O
Number of objects 08| 2 0| O O 0] O| O
Distance MAX. 09| 2 0
MIN. 0A | 2 (0]
. MAX. 0B | 2 (@)
Lead width MIN. cl 2 0
Lead length/ MAX. ob| 2 o)
lead width 2 MIN. OE| 2
Total area 10| 4 O O O O O
Area of each CUR. 1 © ©
label MAX. 12| 4 O
MIN. 13 (@]
X coordinate | CTR-OF | 4, o
of gravity GRAVITY
center/Dista- MAX. 15| 2
nce between DIST.
gravity MIN.
centers X DIST. | 16
Y coordinate | CTR. OF 17 O
of gravity GRAVITY
center/Dista- MAX. 18] 2
nce between DIST.
gravity MIN.
centers Y DIST. | 19

22-16




Communication (General Purpose Serial Interface)

Final calculation

22-17

Output data Measurement program
c 2 cC
Sl |c|€|25|185|129| 518 |=| |B.|32|s
¢ 0|22 (8|8(2v (P9 85| 2 [2c|88| |85 |38 2
3|2 8E|E5|5 | 8|5e S5 |22| S 56|88 &|E2(£%| 8§
. © FIBCIE=| 2|2 S2|52 80| 5 |55 |EE|=E (85|08 2
Kind of output = - ®3 08 o | —|a09|l0o0|a6© > qc)q, o= £o Q_S S »n 2
2 1°|68(82 |5 |% (822238 = |58 (%8 |Ra|28|25| 2
5 |2|5E|55 |3 |<|E5 (85 82 2 55|88 § 22 £6 3
©|%|8%|18" |8 |5 |gS|2E|25|8 |5 |SE| £|5E|EE| &
a @ |2 a| 2208 (8> o |© = =€
< o)
CUR. 1A (0]
Fillet diameter X MAX. 1iB| 2 @)
MIN. 1C (@)
CUR. 1D (0]
Fillet diameter Y MAX. 1E | 2 O
MIN. 1F (@)
Main axis angle 20 | 2 (0]
Perimeter 21 | 4 (0]
Degree of match 22 | 2 (0] (@)
Coordinate X 23 | 2 (0] (@)
Coordinate Y 24 | 2 (0] @)
o e oo | 25 | 2 0
Average light level 2 28 | 1 (0]
Black and white 29 1 (0]
Counting white objects 2A | 2 (0]
Number of registers 2B | 2 (0]
Center point X 2C | 2 (0]
Center point Y 2D | 2 (0]
Max. density 2E | 2 (0]
Min. density 2F | 2 (@)
Average hue 50 | 2 O
Average saturation 51| 2 @)
Color degree of match 52 | 2 (@) (0]
MAX. | 53 o
Hue MIN. | 54 | 2 0
No. of hue fault 55 | 4 (0]
Saturation I\I\A/I?lzl( . 23 2 8
No. of saturation fault 58 | 4 (0]
2. Results of the distance and angle measurement
Kind of output Output code | No. of bytes
Distance 30 2
Angle 31 2
. Coordinate X 32
Auxiliary 1 Angle 33 4
. Coordinate Y 34
Auxiliary 2 - 4
Y slice length 35
3. Numeric calculation results
Kind of output Output code No. of bytes
MEASURE 0 CAMERA 1
MEASURE 0 CAMERA 2
MEASUREMENT 1
MEASUREMENT 2 40 4
MEASUREMENT 3
MEASUREMENT 4




C Chapter 23: Computer Link )

A programmable controller (hereafter referred to as a PC) can be connected to the IV-C35M, so that the
computer link can be used to have the IV-C35M execute measurements.

23-1 Compatible models

The IV-C35M is applicable with the computer links for the following models of Sharp, Mitsubishi,
OMRON, and Yokogawa.

Sharp —— J-board[ - Host communication port in models Z-31 1J/312J]
| - Z-511J/512J

— JW10 [ - Communication port in models JW-1324K/1342K/1424K/1 442K/}
| 1624K/1642K, MMI port

— JW20H [ - Communication port in the JW-2ZCU]
| - JW-21CM (link module)
— JWB30H [ - Communication port of JW-32CUH/33CUH

- Communication port in models JW-32CUH1/33CUH1/33CUH2/33CUH3
| - JW-21CM (link module)
— JW50H/70H/100H

[- Communication port in models JW-70CUH/1 OOCUH]
- JW-10CM (link module)

Mitsubishi —— AnA, AnN (AJ71C24-Sx)
- A1S (A1SJ71C24)
L A0J2 (ADJ72C24-S1)

OMRON —— C1000H (C500-LK203)
— C200H RS-232C (C200H-LK201)
— C200H RS-422 (C200H-LK202)
— CV1000[- CV CPU link port]
- CV500-LK201
— CVMT1 [ CV CPU link port]
- CV500-LK201

Yokogawa —— F3SP21-ON

— F3SP05-0P CPU for F3SC21-1N
— F3SP08-0P CPU for F3SC22-1F/2F/1A
— F3SP25-2N

— F3SP28-3N

— F3SP35-5N

— F3SP38-6N

— F3SP53-4H

— F3SP58-6H

— F3SP28-3S

— F3SP38-6S

— F3SP53-4S

— F3SP58-6S

— F3SP59-6S
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23-2 Data flow

Specify the CCD-TRIG (camera 1) or the PARALLEL (parallel interface) as the source of the MEAS
INP I/F (measurement start input) signal.

> See Chapter 21 "Setting the Input/Output Conditions."

The data flow for a measurement start input (CCD trigger/parallel) signal and an object type change
command (parallel) is shown below.

IV-C35M
o 1) Enter measurement start signal. {CCD camera or PC
£ (CCD trigger/parallel)
g
2 (2 Write measurement data.
PC
Recei letion response.
@) Receive a comple P ®),®: Computer link

The block of measurement data to be written from the IV-C35M to the PC, in step 2), can be
specified on the "OBJ-TYPE I/O" screen.
5> See page 21-25.

® When a Sharp PC is connected
The IV-C35M sends write enable command (EWR) to the PC in the following cases.
- When the power is applied to the IV-C35M.
- When a Sharp PC is selected.
- When a write mode nonconformity error (code 10#)) occurs after a result write command (WRG) is
transmitted (when the power is disconnected from the PC).

® When a Mitsubishi, OMRON, or Yokogawa PC is connected
The data in items (2) and (3) are divided into packets for transmission.
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23-3 Register setting
Use PC register (writing: up to 512 bytes) to provide the IV-C35M with a computer link.

Setting item Applicable range of address
- Sharp: 09000 to 99776
Write register - Mitsubishi > See page 21-24.

(up to 512 bytes) | - OMRON: DM0000 to DM9999 ++—
- Yokogawa: D00001 to D16384

Enter the write start address in item "(3WRITE TOP ADRS," on the "COMPUTER LINK" screen,
under the "SELECT SYSTEM COND" screen.
Note 1: When a Sharp PC is used, specify an even address for the write start address.

Note 2: When 512 bytes are used for the write register in a Sharp PC, use one of the following write
start addresses.

09000, 19000, 29000, 39000, 49000, 59000, 69000, 79000, 89000, 99000
® Write register map

The write register contains the following data.

Sharp |Mitsubishi| OMRON |Yokogawa Contents

L Termination code (00): normal termination, codes other
D00001 than 00(H) abnormal termination 5> See page 24-3.)
Appended information (error code in an error response) ] *1
Object type number (0 to 63: 00 to 3F(H))
Measurement number when outputting results (0 to 5) :| *2

09000

09001
09002
09003
09004
09005
09006
09007
09010
09011
09012
09013
09014

09015

D0000 DMO0000

D0001 DMO0001[;1D00002

D0002 DMO0002[1D00003 Result output (YO to Y15) *3

Measurement function 0 using camera 1
Measurement function 0 using camera 2 "4
Measurement function 1
Measurement function 2
Measurement function 3
Measurement function 4
Output data from measurement 0 camera 1 (block 0)

D0003 DMO0003[;1D00004

D0004 DMO0004 1 D00005

*5

D0005 DMO00051D00006

S EE I EEE EE I EEI S
=B EE EA I EA I ES

D0006 DMO0006 71 D00007

: S E I E I I EE s

—

Output data from measurement 0 camera 2 (block 0)

|
I||—

T

-

Output data from measurement 1 (block 0)

g

Output data from measurement 2 (block 0)

—
—
—

-
—
-

Output data from measurement 3 (block 0)

—
—
—

Output data from measurement 4 (block 0)

-

Assigned block data

19000 Do2 LDM 256 71D00257
19001 0256 m 0256 0025

L *7

*1 to *7 o> See the next page.

The register map shown above is Manufacturer Sharp |Mitsubishi|OMRON |Yokogawa

established when the write start addresses  |Write start address| 09000 | D0000 |DMO0000| DO000O01 E

have been set as shown below.
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*1 When the termination code is 08 (received an error response), the error code is contained in the
appended information. (Example: 0Awr on a Sharp PC = parity error)

*2 Measurement number when outputting the results
00nH) = Measurement 0, Camera 1, 01 = Measurement 0, Camera 2, 02+ = Measurement 1,
03 = Measurement 2, 04n) = Measurement 3, 05w = Measurement 4

*3 Result output (YO to Y15)

H (09005) L (09004)

Bt 7 6 54 3210 '760543210

(LTI LTI
Y15Y14Y13Y12Y11Y1I0Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y0
*4 Measurement program for measurement 0
00¢ = none, 01 = positional deviation measurement
*5 Measurement programs for measurements 1 to 4
00w = none, 01w = positional deviation measurement, 02w = degree of match inspection, 03w =
lead inspection, 04+ = BGA/CSP inspection, 05+ = area measurement by binary conversion,
06+ = object counting by binary conversion, 07 = object identification by binary conversion, 08
= point measurement, 09 = multiple positional measurement, 0Aw~) = multiple degree of match
inspections, 0B = fault inspection, 0Cw) = color evaluation, 0D = color unevenness inspection,
OEw) = color positional measurement.
*6 Output data from measurements 0 to 4 (block 0)
The data output will vary according to whether "ANY" or "BLOCK-ASSIGN" was selected on the
SERIAL OUTPUT item. 5> Pages 21-25 to 21-29.
® When a block is specified
- The measurement data from measurement numbers 0 to 4 in block 0 is output. (Max. 496
bytes).
- Measurement numbers that have not been specified will not output any data. (The space will
be filled by the next item. Max. 500 bytes.)
- See pages 23-6 to 23-17, for details about the measurement data in block 0.
® When "ANY" is selected for the output
> See page 23-18.
*7 Assigned block data
When the SERIAL OUTPUT item is set to "BLOCK-ASSIGN," the IV-C35M will output the
measurement result data in the specified block number. When the SERIAL OUTPUT item is set
to "ANY," the nature of the output will depend on the output settings.
o> For details about how to specify measurement output, see pages 21-25 and 21-27.
- No data is output if block 0 (00) is specified.
o> For details about the measurement data block, see pages 23-5 to 23-17.
- The top address where the specified block of data is written will be an address made by
adding 512 bytes to the top address for writing results.

Sharp | Mitsubishi | OMRON | Yokogawa Contents
T r 09000 L L L| Termination code
bl a.‘f.d ess D0000 [—DMO000 —{ D00001 : :
or writing 09001 H H H| Appended information

results - ;

L . L . L| Output data from

F . F : ﬁ measurement 4 (block 0) :
Top address 19000 L L L| Assigned block data

iti D0256 —DM0256 — D00257 |—

for writing 19001 H H alo

results
m + 512 bytes
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23-4 Measurement data blocks
[1] Number of blocks

The measurement functions vary in the number of measurement data blocks they use.

Measurement function Blocks Page
Positional deviation measurement 0, 1 23-6
D f hi i 0,1
egree of match inspection 3.7
e Lead inspection 0,1
© . .
E—» BGA/CSP inspection 0,1
& | Area measurement by binary conversion 0 23-8
é Object counting by binary conversion 0
g Obiject identification (labeling) by binary conversion 0to 97 23-9 to 11
§ Color evaluation 0 23-11
= | Color unevenness inspection 0to 79
— 23-12
Color positional measurement 0,1
Point measurement 0 23-13
Multiple positional measurement Oto4 2315
Multiple degree of match inspections Oto4 )
Fault inspection 0
; 23-16
Distance and angle measurement 58
Numerical calculation 51 23-17
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[2] Contents of the measurement result block (for each measurement function)
(1) Positional deviation measurement

. No. of | Decimal point
Block ltem Sign (+/) | pytes (digit)

1st point X None 2 1

(center coordinates)| vy None 2 1

Registration| ong point X None 2 1

0 No.O | (center coordinates)| Y None 2 1
Angular deviation Provided* 2 1

Registration| The registration No. 1 to 7 contain the same data as the

No. 1 to 7 |[registration No. 0.

* When a sign is provided, if the highest-order bit of the data is ON (1), a "-" minus sign is used, and if
the bit is OFF (0), a "+" plus sign is used. The value (decimal) is expressed two's complement
notation. (A two's complement number is obtained by inverting the 0s and 1s in a binary number
and adding 1.)

Note: If a registration number has not been used yet, the data for the next registered number will be
brought forward.

® Example of the data in block 0: Only registration No. 0
I0820”0528|(|)FAOIPEBOHFF76I

L X Y 11 X Y | Angu!ar
Center coordinates Center coordinates deviation
of 1st point of 2nd point

Registration No. 0

These data are in hexadecimal. They are converted to the actual decimal measurements as shown

below.
Data Decimal| Measurement
(hexadecimal) |[number| result (value)
Center coordinates X 820 2080 208.0
of 1stpoint |y 528 1320 132.0
Center coordinates | X FAO 4000 400.0
of 2nd point | y EBO 3760 376.0
Angular deviation FF76 -138 -13.8
Block It si y No. of |Decimal point
Degree of 1st point Provided 2 None

match | 2nd point | Provided None

2

Registration ist | X | Provided 2 1

1 No.0  |peviation| P*™ |Y | Provided > 1
amount | ong | X | Provided 2 1

point 1y | Provided 5 1

Registration | The registration No. 1 to 7 contain the same data as the
No. 1to 7 |registration No. 0.

m Note: If a registration number has not been used yet, the data for the next registered number will be
brought forward.
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(2) Degree of match inspection

. No. of Decimal
Degree of i i
Registration rr?atch 1st point| Provided 2 None
0 No. 0 (positioning)| 2nd point| Provided 2 None
Registration | Registration No. 1 to 15 contain the same data as the registration
No. 1to 15 | No. 0.
. No. of Decimal
1st | X None 2 1
Coordinat point| y None 2 1
Registration|~00rainate
No. 0 2nd X None 2 1
] point) y None 2 1
Average |1st point None 2 1
light level 2nd point None 2 1
Registration| Registration No. 1 to 15 contain the same data as the registration
No. 1to 15| No. 0.
(3) Lead inspection
. No. of Decimal
Block Item Slgn (+/') bytes pOint (dlglt)
; ; Number
Registration of None 5 None
0 No. 0 objects
Registration | Registration No. 1 to 15 contain the same data
No. 1 to 15 |as the registration No. 0.
. No. of | Decimal
Block Item Slgn (+/-) bytes pOint (dlglt)
Maximum None 2 1
) Minimum None 2 1
Distance
NG No. None 2 None
No. of NG None 2 None
Maximum None 2 1
R Lead Minimum None 2 1
egistration
] ?\lo. 0 width NG No. None 2 None
No. of NG None 2 None
Maximum None 2 1
Lead Minimum None 2 1
length | NG No. None 2 None
No. of NG None 2 None
Registration| Registration No. 1 to 15 contain the same data as the
No. 1 to 15 | registration No. 0.
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(4) BGA/CSP inspection

- No. of Decimal
Block ltem Sign (+/-) bytes point (digit)
Registration|No. of labels| None 2 None
0 No. 0 Total area | None 4 None
Registration| Registration No. 1 to 3 contain the same data as
No. 110 3 | the registration No. 0.

. No. of Decimal
Block Item Slgn (+/') bytes point (dlglt)
Area of | Maximum None 4 None
each
label Minimum None 4 None
B'e%sggﬁ Maximum None 2 1
cgﬁ?é’r”syx Minimum None 2 1
D .
1 Registration b(last:[,s'ggﬁ Maximum None 2 1
No. 0 Cgrq?é/r'gyy Minimum None 2 1
Fillet dia. Maximum None 2 None
X Minimum None 2 None
Fillet dia. | Maximum None 2 None
Minimum None 2 None
Registration | Registration No. 1 to 3 contain the same data as the
No. 1 to 3 | registration No. 0.

(5) Area measurement by binary conversion

Slgn (+/_) No. of Decimal

Block Item bytes point (digit)

Registration
0 No. 0

Registration | Registration No. 1 to 15 contain the same data
No. 110 15 |as the registration No. 0.

Area None 4 None

(6) Object counting by binary conversion

. No. of Decimal
Block ltem Sign (+/-) | pytes | point (digit)
Registration| No of labels | None 2 None
0 No. 0 Total area | None 4 None
Registration| Registration No. 1 to 3 contain the same data as
No. 1103 | the registration No. 0.
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(7) Object identification by binary conversion

Block ltem (Sj/%'; ’ggig Deci(z'i;'it‘)wi“‘
Registration No. of labels None 2 None
0 No. 0 Total area None 4 None
Registration | Registration No. 1 to 3 contain the same data as the registration
No. 1103 | No. 0.
Area of each label None 4 None
Xooordnate o | None | 2 1
Laber o ennate o | None |2 1
10 Spindle axis angle | Provided 2 1
Reg?\il%tr%tion Fillet diameter X None 2 None
Fillet diameter Y None 2 None
Peripheral None 4 1
Label 1 to 31
i Label 32 to 63 Label No. 0 to 127 contain the same
12 Label 64 to 95 data as the label No. 0.
13 Label 96 to 127
20 Label 0 to 31
21 | Registration | Label 32 to 63 Label No. 0 to 127 contain the same
29 No. 1 Label 64 to 95 data as the label No. 0 of block 10.
23 Label 96 to 127
30 Label 0 to 31
31 | Registration | Label 32 to 63 Label No. 0 to 127 contain the same
32 No. 2 Label 64 to 95 data as the label No. 0 of block 10.
33 Label 96 to 127
40 Label 0 to 31
41 | Registration | Label 32 to 63 Label No. 0 to 127 contain the same
42 No. 3 Label 64 to 95 data as the label No. 0 of block 10.
43 Label 96 to 127

%

To the next page
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Sign | No. of | Decimal point
Block item (+00) |bytes|  (digit)
Label 0 4
60 Registration No. 0 label unit area to None to None
Label 127 4
61 Registration No. 1 label unit area Label 0 to 127 _
62 Registration No. 2 label unit area Label 0 to 127 ngah alleslbgelloggnggms the same
63 Registration No. 3 label unit area Label 0 to 127
X None 2 1
Label 0
Y None 2 1
64 Registration No. 0 gravity center to to
X None 2 1
Label 127
Y None 2 1
65 Registration No. 1 gravity center Label 0 to 127 '
66 Registration No. 2 gravity center Label 0 to 127 ngah algbtﬁl)ggngzms the same
66 Registration No. 3 gravity center Label 0 to 127
68 Registration No. 0 spindle angle Label 0 to 127 Provided| 2 1
Registration No. 1 spindle angle Label 0 to 127 Provided 2 1
69 Registration No. 2 spindle angle Label 0 to 127 Provided 2 1
Registration No. 3 spindle angle Label 0 to 127 Provided 2 1
X None 2 None
Label 0
abe Y | None | 2 None
70 Registration No.0 fillet dia. to to
X None 2 None
Label 127
Y None 2 None
71 Registration No.1 fillet dia. Label 0 to 127
: - - : Each label contains the same
72 Registration No.2 fillet dia. Label 0 to 127 data as blook 70.
73 Registration No.3 fillet dia. Label 0 to 127
74 | Registration No.0 peripheral length Label 0 to 127 None | 4 | 1
75 | Registration No.1 peripheral length Label 0 to 127
: : : Each label contains the same
76 | Registration No.2 peripheral length Label 0 to 127 data as blook 74.
77 | Registration No.3 peripheral length Label 0 to 127
X None 2 None
Label 0
Y None 2 None
78 Registration No.0 center point to to
X None 2 None
Label 127
Y None 2 None
79 Registration No.1 center point Label 0 to 127
. - . Each label contains the same
80 Registration No.2 center point Label 0 to 127 data as blook 78.
81 Registration No.3 center point Label 0 to 127
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Sign | No. of | Decimal point
2eiz tem (+/0) |bytes|  (digit)
Area of each label None 4 None
X coordinate of
gravity center None 2 1
Y coordinate of
gravity center None 2 1
Label 0 S.plndI(.e axis angle | Provided 2 1
82 Fillet diameter X None 2 None
Registration No. 0 F|II§t diameter Y None 2 None
Peripheral None 4 1
Center point X None 2 None
Center point Y None 2 None
Label 1 to 31
83 Label 32 to 63 Label No. 0 to 127 contains the
84 Label 64 to 95 same data as label No. 0.
85 Label 96 to 127
86 Label 0 to 31
Label No. 0 to 127 contains the
87 Registration No. 1 Label 32 to 63 same data as label No. 0 in block
88 Label 64 to 95 82.
89 Label 96 to 127
90 Label 0 to 31
91 Label 32 to 63 Label No. 0 to 127 contains the
Registration No. 2 same data as label No. 0 in block
92 Label 64 to 95 82.
93 Label 96 to 127
94 Label 0 to 31
95 Label 32 to 63 Label No. 0 to 127 contains the
Registration No. 3 same data as label No. 0 in block
96 Label 64 to 95 82.
97 Label 96 to 127

(8) Color evaluation

. No. of Decimal
Block Item Sign (+/-) bytes point (digit)
Area None 4 None
Average hue| None 2 1
Registration| Average >
0 No. 0 saturation None 1
Color degree ;
of match Provided 2 None
Registration| Registration No. 1 to 7 contain the same data as
No. 1to 7 | the registration No. 0.
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(9) Color unevenness inspection

. No. of Decimal
Block Item Sign (+/-) bytes point (dlglt)
Registration| No. of objects None 2 None
0 No. 0 Total area None 4 None
Registration| Registration No. 1 to 3 contain the same data as
No. 110 3 | the registration No. 0.
. No. of Decimal
Block Item Slgn (+/') bytes pOint (dlglt)
Area of | Maximum None 4 None
each
label Minimum None 4 None
Maximum None 2 1
Minimum None 2 1
Hue
Registration No. of N
1 No. 0 hue fault None 4 one
Maximum None 1
i Minimum | Provided 1
Saturation
No. of
saturation None 4 None
fault

Registration
No. 1to 3

Registration No. 1 to 3 contain the same data as the
registration No. 0.

(10) Color positional measurement

: No. of | Decimal point
Block Item Sign (+-) | pytes (digit)
1st point X None 2 1
(center coordinates) | vy None 2 1
Registration| ong point X None 2 1
0 No. 0 (center coordinates) | Y None 2 1
Angular deviation Provided 2 1
Registration| The registration No. 1 to 7 contain the same data as the
No. 11to 7 |registration No. 0.
. No. of |Decimal point
Block ltem Sign (+/) | pytes (digit)
1st point .
(degree of match) Provided 2 None
2nd point ;
Registration| (degree of match) Provided ° None
0 No.0 | 1st point X | Provided 2 None
(Coordinate deviation) | vy None 2 1
2nd point X | Provided 2 1
(Coordinate deviation) | Y None 2 1
Registration| The registration No. 1 to 7 contain the same data as the
No. 1 to 7 |[registration No. 0.
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(11) Point measurement
1. In the binary mode

Sign | No. of| Decimal
Block B2l (+/0) | bytes | point (digit)
Registration | Black and white |0 = black
No.0to 15 information 1 = white None 2 None
Registration | Black and white |0 = black
No. 16 to 31 information 1 = white None 2 None
0
Fli\legiztz%titon Black and white |0 = black None 2 None
0'255 0 information 1 = white
Evaluation 0=NG
Registration information  [{ = ok | None | T None
No.0to 7 | Black and white |0 = black
information 1 = white None 1 None
Evaluation 0=NG
Registration information |1 = Ok | None 1 None
No. 8 to 15 ; -
1 Black and white |0 = black
information |1 = white | None | 1 None
Evaluation 0=NG
Registration information  [{ = Ok | '\one 1 None
No. 248 t0 255 BJack and white |0 = black
information |1 = white | o€ | 1 None

Note: If a point number has not been used yet, the data for the next registered number will be

brought forward.

- When an item does not have data in 2 byte units, the data will be increment (scrolled up) in units of
two bytes.

[Ex.] When "NO" data is registered at memory locations 16 to 31, the data at memory locations 32
and on are moved down to locations 16 and on.

@ Data example: Only point No. 0 to 7 in block 0

Data Contents
F A
FA I 1 I 1
_ White/black 111 10 1 0

White/ | information | FA® | PointNo. — P8 P7 Ps P5 P4 P3 P2 P

black White/black — White White White White White Black White Black
information

0: black, 1: white
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2. In the average density mode

Data | Sign | No. of| Decimal
Block Item code | (+/0) | bytes | point (digit)

Reg’;\ll%tr%tlon Average density | 20 | None | 2 None
0 Registration [Registration No. 1 to 31 contain the same data as

No. 1 to 31 |registration No. 0.

Re'g\]llgtr?gon Average density 20 None 2 None
1 Registration [Registration No. 33 to 63 contain the same data as

No. 33 to 63 |registration No. 0.

Relgllgtrgltllon Average density | 20 | None 2 None
2 Registration [Registration No. 65 to 95 contain the same data as

No. 65 to 95 |registration No. 0.

Registration | aoraq6 density | 20 | None | 2 None
3 No. 96

Registration [Registration No. 97 to 127 contain the same data as
No. 97 to 127|registration No. 0.

Registration Evaluation 0=NG
No.0to 15 | information | 1=OK | None | 2 None

Registration Evaluation 0=NG

4 No. 16 to 31 information 1-0K | None 2 None
Registration Evaluation 0=NG
No. 1120 127 information 1=0K None 2 None

Note: If a point number has not been used yet, the data for the next registered number will be
brought forward.
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(12) Multiple positional measurement

: Decimal
Sign | No. of :
Block ltem point
(+/0) | bytes (digit)
Reglg\ll%tr%non Number of objects detected | None None
0 Registration |Registration No. 1 to 3 contain the same data as
No.1to 3 |registration No. O.
Sign | No. of Decimal
Block item (+/0) | bytes | point (digit)
Degree of
match None 2 None
Coordinate X| None 2 None
.| Detection 0 |Coordinate Y| None 2 None
1 Reglj\ll%tr%hon Average light
: level 1 (total
of light level | None | 2 None
difference)*
Detection |Details about detected objects 1 to 127 are
1to 127 |the same as for object 0.
o Registration
No. 1
3 Registration|Details about detected objects 2 to 4 are the same as for
No. 2 |object 1(register No. 0).
4 Registration
No. 3

(13) Multiple degree of match inspections

; Decimal
Sign | No. of :
Block ltem point
(+/0) | bytes (digit)
Re?\ll%tr%non Number of objects detected | None 2 None
0 Registration [Registration No. 1 to 3 contain the same data as
No.1to 3 |registration No. 0.
Sign | No. of Decimal
ek ltem (+/0) | bytes | point (digit)
D%g;?:h()f None 2 None
Coordinate X| None 2 None
. | Detection 0 |Coordinate Y| None 2 None
1 Re?\ll%tr%tlon Average light
) level 1 (total
of light level | None | 2 None
difference)”
Detection |Details about detected objects 1 to 127 are
1to 127 |the same as for object 0.

Registration

No. 1

3 Registration
No. 2

4 Registration
No. 3

Details about detected objects 2 to 4 are the same as for
object 1(register No. 0).

* When density matching is executed, the total difference in light level is output.
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(14) Fault inspection

(15)

. No. of Decimal
Block Iltem Sign (+/-) bytes point (digit)
M;;(f. density None > 1
Registration| @'lerence

No. 0 Max. density None 2 1

0 Min. density None 2 1
Registration| Registration No. 1 to 7 contain the same data as

No. 1to 7 | the registration No. 0.

Distance and angle measurement
Block ltem Sign (+/0)| No. of bytes Dec'(';‘ig'itr)m'“‘
Distance Provided 2 1
Angle Provided 2 1
. . Auxiliary 1
Registration | (coordinate X | Provided 4 Float
Measurement 0 No. 0 /angle)
Camerat Auxiliary 2
(coordinate Y | Provided 4 Float
/Y slice length)
Registration |Registration No. 1 to 15 contain the same data as
58 No. 1 to 15 [registration No. 0.

Measurement 0
Camera 2

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 1

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 2

Registration
No. O to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 3

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Measurement 4

Registration
No. 0 to 15

Registration No. 0 to 15 contain the same data as
measurement 0, camera 1.

Note: Blank items are omitted and the remaining lines are moved up.
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(16) Numerical calculation

Block ltem Sign (+/0)| No. of bytes pgﬁfl(?izlit)
Registration | Calculation ;
Measurement 0 No. 0 result Provided 4 2
Camera Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ; 2
Measurement O No. 0 result Provided 4
Camera 2 Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ;
Measurement 1 No. 0 result Providec : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ;
51 | Measurement 2 No. 0 result rovided : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ;
Measurement 3 No. 0 result rovided : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ;
Measurement 4 No. 0 result Provided : °
Registration |Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.
Registration | Calculation ;
Final No. 0 result Provided 4 2
measurement | Registration [Registration No. 1 to 15 contain the same data as
No. 1 to 15 |registration No. 0.

Note: Blank items are omitted and the remaining lines are moved up.
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23-5 Specifications for any output data
When the serial output is set to "ANY" (page 21-28), the measurement results for the output data that
is set to "YES" (page 21-28) will be written into the write register map "output data from
measurements 0 to 4 (block 0): *6 on page 23-3," in output-code order.

Measurement Output Registration
Degree of match for register number 0
Output code 01 Degree of match for register number 1
(degree of match) to

Degree of match for register number 7
Coordinate X for register number 0

M rement 0 Output code 02 Coordinate X for register number 1
e%s:meer :1 (coordinate X) to
Coordinate X for register number 7
to to

Numeric calculation result for register number 0
Numeric calculation result for register number 1
to

Numeric calculation result for register number 15

Measurement 0 |The details of the output codes and register numbers are the same as
Camera2 for "MEASUREMENT 0, CAMERA1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERA1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERA1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERA1"

The details of the output codes and register numbers are the same as

for "MEASUREMENT 0, CAMERA1"

Output code 40
(numeric
calculation)

Measurement 1

Measurement 2

Measurement 3

Measurement 4

- Data that are set to "NO" output do not output any signal (scrolled up).
- Set the next page for details about the output codes (type, number of bytes, related measurement
programs)

Ex.: Output data examples when the "SERIAL OUTPUT" column is set to "YES."

Measurement item
. L Output . when SERIAL
SHARP| Mitsubishii OMRON data Details OUTPUT is set to
"YES"

09014 L L 00 |0001 ,: 00 = fixed value
| (H)

09015 D0006 H DMo00s H 01 01 = output code (degree of match)

09016 L L 78 ] o

09017 D0007 m DM0007 T 26 2678 ,,: 9848 , = 98.48% Register 0 (dggree of

09020 L L| 00 [0020,,: 00 = fixed value match, coordinate X,
L—| (H) .

09021 | D0008 77| DMO0008 =07 02 = output code (X coordinate) ~|coordinate Y

09022 m [ oo deviation) for

09023 D0009 H DMO0009 0 09 0992,,: 2450 , = 245.0 (coordinate value) ~|measurement 1

09024 L L| 00 ]0005,,: 00 = fixed value,05 d e

: = TIXed value, = Output coae measurement)

L — | H

09025 D000 H DM0010 H| 05 |(coordinate Y deviation)

09026 L L FA .

09027 D0011 Hl DMO0011 H 00 OOFA(H). 250(0) = 25.0 (deviation value)

09030 L L 01  |0001..: 00 = fixed value Register 0 (degree of
I (H

090371 | D012 [y PMOO12 mrr—0s 01 = output code (degree of match) [match) for

09032 L L 28 measurement 3

D0013 |—{ DM0013 2628, 9752, = 97.52% (degree of match
H H| 26 inspection)
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@ Codes and number of bytes of output data
1. Result of each measurement program

Output data Measurement program
c c [ P
5 |s |=|2|52 (55|88 |2 |3.|5 |5.|82|¢
o|n|BE|8c|S |8 |E5 |25 85| 2|2 |55|E |SE |82 |2
8|£|38 |52 8|8 |52 |82 52 3|58 25| 5 |52 3% 3
Kind of output S| o[22 (68| & 5|28 |35|58 [ a>>§ 3% 2 |88|88| @
2|5 |22 (885 |% |22 |88|22| 2|58 (-2 8 |2 (8f| 5
= | 5|68 |22 | o Eg g2 =a | 5 2153 | E |gs|2c|=
S| 9292 |58 R |9 g |85 |8 |8 |58 52| = |E0|=6|3
©|Z|3E|8 |8|< |25 |gc |25 8|8 |85 |5 |5E|38|&
S 2 /<z|°% |83 o e |E |=E
Degree of match 01| 2 O O
Coordinate X 02| 2 O O (0]
Coordinate Y 03| 2 O O (0]
Coordinate deviation X 04| 2 O (0]
Coordinate deviation Y 05| 2 (0] O
Angle 06| 2 O (0]
Average light level 1 07| 2 O O
Number of object 08| 2 Oo| O (0] (0] O O
Distance MAX. |09 2 o
MIN. [O0A| 2 O
) MAX. | 0B| 2 O
Lead width MIN. oc T 2 0
Lead length/ MAX. |O0D| 2 )
lead width 2 MIN. 0OE| 2
Total area 10| 4 (0] O O O O
Area of each CUR. | 11 ° °
label MAX. | 12| 4 (0]
MIN. 13 (0]
. CTR. OF
X coordinate GRAVIT- | 14 0
SestanDlstan- ¥
ce between I’\Dﬂlé)% 15 2
gravity
centers X MIN. | 4g
DIST.
. CTR. OF
Y coordinate GRAVIT- | 17 o)
SestanDlstan- ¥
ce between '[\)/Ié)% 18 2
gravity N
centers Y DISf. 19 fe)
_ . CUR. | 1A 0O
I)-'(lllet diameter MAX. 1B 2 0
MIN. 1C (0]
. . CUR. | 1D O
Qllet diameter MAX. T1E] 2 )
MIN. 1F (0]
Main axis angle 20| 2 O
Perimeter 21| 4 (0]
Degree of match 22| 2 O (6]
Coordinate X 23| 2 (0] O
Coordinate Y 24| 2 [¢) [e)
of Tt level diferences | 25 | 2 0
Average light level 2 28 | 1 O
Black and white 29 | 1 O
Counting white objects 2A| 2 ¢}
Number of registers 2B| 2 (0]
Center point X 2C| 2
Center point Y 2D | 2
Max. density 2E| 2 (0]
Min. density 2F | 2 (6]
Average hue 50| 2 (0]
Average saturation 51| 2 (0]
Color degree of match 52 | 2 (0] (0] E
Hue MAX. | 53 5 (6]
MIN. | 54 (0]
No. of hue fault 55| 4 O
) MAX. | 56 (0]
Saturation MIN. 57 2 0
No. of saturation fault 58 | 4 (6]
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2. Results of distance and angle measurement

Kind of output Output code | No. of bytes
Distance 30 2
Angle 31 2

. Coordinate X 32
Auxiliary 1 4
Angle 33
. Coordinate X 34
Auxiliary 2 - 4
Y slice length 35
3. Results of numerical calculations
Kind of output Output code No. of bytes
MEASURE 0 CAMERA 1
MEASURE 0 CAMERA 2
MEASUREMENT 1
MEASUREMENT 2 40 4
MEASUREMENT 3
MEASUREMENT 4
Final calculation

23-6 Interface

The interface between the IV-C35M and a programmable controller from each manufacturer is

described below.

Programmable

IV-C35M

L4

LSettings for the IV-C35M
— See item [1] below.

controller
— Sharp — [2]
— Mitsubishi —  [3]
— OMRON — [4]
— Yokogawa

[1] Setting items for the IV-C35M

ltem

Setting details

Communication speed(k bit/sec)

1156.2,57.6,38.4,19.2,9.6,4.8, 2.4

Data length (bit)

7,8

Station No.

Parity None, odd, even
Stop bit 1,2
Error check Checksum

Sharp: 00 to 37

Mitsubishi: 00 to 31
OMRON: 00 to 31
Yokogawa: 01 to 32

Write address
(up to 512 bytes)

Sharp: 09000 to 99776
Mitsubishi: DO00O0 to D9999
OMRON: DMO0000 to DM9999
Yokogawa: DO0001 to D16384
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[2] Connection with a Sharp PC
® Applicable models
1. Control module: JW-22CU (can be used with ROM version 2.2 or later)
JW-70CUH/100CUH, JW-32CUH/33CUH
JW-32CUH1/33CUH1/33CUH2/33CUH3

2. Basic module: JW-1324K/1342K/1424K/1442K/1624K/1642K
3. CPU board: Z-311J4/312J, Z-511J/512J
4. Link module: JW-21CM, JW-10CM

5. Communication board: Z-331J/332J

(1) Module setting
(1) When a JW-22CU or a JW-70CUH/100CUH and Z-311J/312J are used

Store the communication port conditions in system memory addresses #236 and #237.
Bits Do to Ds are stored in memory address #236.

#236 | —|—

e e

Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [ Transmission speed (k bit/sec)
7 bits, 0 1 bit oo None 0|01 9.6
fixed 1 2 bits 0|1 Odd 0|00 19.2
0 Even
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.
In the initial state, addresses #236 and #237 are set to 000.

(2) When a JW-32CUH/33CUH or a JW-32CUH/33CUH1/33CUH2/33CUH3 is used
1. When communication port 1 (PG/COMM1 port) is used
Store the communication conditions in system memory addresses #234 and #235. Set bits Do to
Ds in memory address #234. Only an RS-422 cable can be connected to the PG/COMM1 port.

7 6 5 4 3 2 1 0
#234 | —|—

L L L

Data Ds| Stop D4 | D3| Parity D2 | D1 | Do [ Transmission speed (k bit/sec)
7 bits, 0 1 bit 00| None 0(0|1 9.6
fixed 1 2 bits 0|1 Odd 0(0]|0 19.2
0 Even 10111 38.4
111]0 57.6 *
1101 115.2
* Applicable only to E
the JW-32CUH1/33CUH1/33CUH2/33CUH3
#235 Station No. (001 to 037(8))

Enter the station No. for the current station.
In the initial state, addresses #234 and #235 are set to 000.
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2. When communication port 2 (PG/COMM2 port) is used.
Store the communication conditions in system memory addresses #222, #236 and #237. Either
RS-232 or RS-422 cable can be connected to the PG/COMM2 port.

#222 | Communication method for the PG/COMM2 port | (00())

Set to 00 ().

7 6 5 4 3 2 1 0
#236 | — | — Set bits Do to Ds in memory address #236.

Data Ds| Stop D4|Ds| Parity D2 | D1 | Do [Transmission speed (k bit/sec)
7 bits, 0 1 bit 0| 0| None 0|01 9.6
fixed 1| 2bits 0|1 Odd 0|0|0 19.2
0 Even 1011 384
11110 57.6 *
1101 115.2
* Applicable only to
the JW-32CUH1/33CUH1/33CUH2/33CUH3
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.
In the initial state, addresses #222, #236 and #237 are set to 000.

(3 When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used

1. When the communication port is used
Store the communication conditions in system memory addresses #234, #236 and #237.

#234|Communication mode for the communication port| (00@)

Set to 00() (computer link).
7 6 5 4 3 2 1 0
#236 —

Set bits Do to Ds and D7 in memory address #236.

e e

D7| Data Ds| Stop D4 | D3| Parity D2 | D1 | Do | Transmission speed (k bit/sec)
0 7 bits 0 1 bit 0| 0] None 0(0]1 9.6
1 8 bits 1 2 bits 0|1 Odd 0[{0]|O0 19.2
10| Even 1111 38.4
#237 Station No. (001 to 037(s))

Enter the station No. for the current station.

In the initial state, addresses #234, #236 and #237 are set to 000.
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2. When the MMI port is used

Store the communication conditions in system memory addresses #226 and #227. Set bits Do to

Ds in memory address #226.

Use of the MMI port ensures a one-to-one connection between the IV-C35M and the JW10.

7 6 5 4 3 2 1 0

#226

H

—L

|
Stop Da | D3| Parity

D7| Data D2 [ D1 | Do | Transmission speed (k bit/sec)
0| 7bits 0| 1 hbit 0| 0| None 010 9.6
1 8 bits 2 bits 0|1 Odd 0(0|0 19.2
110]| Even 384
1 1] Invalid
#227 Station No. (0018))
Set to (001s))
In the initial state, addresses #226 and #227 are set to 000.
@ When a JW-21CM or JW-10CM is used
Set the switches (SWO0 to SW4 and SW7) on the module as shown below.
Switch Setting Set value
SWO0 Command mode 4
SwWi1 Stat!on No. (upper bllt) 01 1o 37
SW2 Station No. (lower bit) ®
SW3-1 Invalid OFF
SW3-2 4-wire system ON
SW3-3 Invalid OFF
SW3-4 Odd parity (OFF), even parity (ON) OFF or ON OFF or ON
Sw4 Transmission speed (k bit/sec) 19.2 (0) or 9.6 (1) Oori1
SwW7 With a termination resistance ON
(5) When a Z-331J/332J is used
Set the switches (SWO0 to SW4 and SW7) on the board as shown below.
Switch Setting Set value
SWO0 Computer link 4
SwWi1 Station No. (upper bit)
SW2 Station No. (lower bit) 011037
SW3-1 Invalid OFF
SW3-2 Only the 2-wire system can be used. OFF
SW3-3 Invalid OFF
SW3-4 Odd parity (OFF), even parity (ON) OFF or ON
Sw4 Transmission speed (k bit/sec) 19.2 (0), 9.6 (1) Oori1
SW7 With a termination resistance ON

(2) Using memory

To allow the memory to be used by the IV-C35M, enter a result write start address in the following

range.

Memory

Range (address)

Register

09000 to 99776
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(3) Connections
(1) When a JW-22CU or JW-70CUH/100CUH is used

1. Communication through the RS-232C port JW-22CU
Communication connector on JW-70CUH/100CUH
the IV-C35M (RS232C/RS422) (Communication port)

Pin No. |Signal name| Pin No. [Signal name

S FG [ o 1 FG

3 SD ; 3 RD

2 RD ; 2 SD

5 SG : 7 SG
I: 12 Short-cirquit
14 terminal

15 m or less
RS-232C ]
2. Communication through the RS-422 port (4-wire system)
JW-22CU
Communication connector on JW-70CUH/100CUH
the IV-C35M (RS232C/RS422) (Communication port)
Pin No. [Signal name Pin No. [Signal name|
4 TA ) /A\ 12 | RD(+)
7 B | 13 RD (-)
8 RA ; /A\ 10 SD (+)
9 RB 5 11 SD (-)
s | FG by e 1 FG
\ Shielded, twisted-pair cable
1 km or less
RS-422
(2 When a JW-32CUH/33CUH or JW-32CUH1/33CUH1/33CUH2/33CUH3 is used
1. Communication through the RS-232C port JW-32CUH/33CUH
JW-32CUH1/33CUH1
Communication connector on /33CUH2/33CUH3
the IV-C35M (RS232C/RS422) (PG/COMM2 port)
Pin No. [Signal name Pin No. Signal name
Sem i FG e s 1 FG
3 SD 5 4 RD
2 RD ; 2 SD
5 SG ’ 7 SG
15 morless ~
RS-232C

2. Communication through the RS-422 port (4-wire system)

JW-32CUH/33CUH
JW-32CUH1/33CUH1

/33CUH2/33CUH3
Communication connector on [ PG/COMM1 port }
the IV-C35M (RS232C/RS422) _ PG/COMM2 port
Pin No. |[Signal name Pin No. [Signal name|
4 TA ) /A\ 9 RD (+)
7 TB : 10 RD (-)
E 8 RA | /A\ 3 SD (+)
9 RB : 11 SD (-)
Comector | EG -3y oo 1 FG
\ Shielded, twisted-pair cable
1 km or less
RS-422
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(@ When a JW-1324K/1342K/1424K/1442K/1624K/1642K is used
The IV-C35M can only be connected to the RS-422 port. When the communication port is used,
provide a 2-wire RS-422 system. When the MMI port is used, provide a 4-wire RS-422 system.

1. When the communication port is used
JW-1324K/1342K/1424K

Communication connector on /1442K/1624K/1642K
the 1V-C35M (RS232C/RS422) (Communication port)
Pin No. [Signal name Terminal name
4 TA ' A L1
8 RA | § / \
7 B :
: L2
9 RB |
gommector | FG |y oo SHLD
\ Shielded, twisted-pair cable
1 km or less

RS-422 (2-wire system)

2. When the MMI port is used JW-1324K/1342K/1424K
Communication connector on /1442K/1624K/1642K
the IV-C35M (RS232C/RS422) (MMI port)

Pin No. |Signal name Pin No. | Signal name
4 TA ; /A\ 2 RX
7 B : 7 /RX
8 RA ; /A\ 3 X
9 RB : 8 /TX
S | FG : B 4 |PG/COM
\ . ) ) 5 GND
Shielded, twisted-pair cable
1 km or less

RS-422 (4-wire system)
@ When a Z-311J/312J is used
1. Communication through the RS-232C port

Communication connector on Z-311J/312J
the IV-C35M (RS232C/RS422) (Communication port CN3)
Pin No. |Signal name Pin No. | Signal name
Comector 1 FG [ onoonn s 1 FG
3 SD : 3 RDc
2 RD : 2 TDc
5 SG : 7 GND
I: 6 Short-circuit
8 terminal
15m or less
RS-232C -
2. Communication through the RS-422 port (4-wire system)
Communication connector on Z-311J/312J
the IV-C35M (RS232C/RS422) (Terminal block TC1)
Pin No. |Signal name Pin No. | Signal name
4 TA 5 /A\ 3 RD
7 B 5 4 /RD
8 RA g /A\ 1 TD
9 RB 5 2 /TD E
Qoo | FG iy enemen e 5 FG
\ Shielded, twisted-pair cable
1 km or less
RS-422
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(5) When a JW-21CM or JW-10CM is used
- Communication through the RS-422 port (4-wire system)

Communication connector on JW-21CM
the IV-C35M (RS232C/RS422) JW-10CM
Pin No. | Signal name Signal name
4 TA Y /A\ L3
7 B : L4
8 RA : /A\ L1
9 RB : L2
oo | FG R SHIELD
|— GND
Ground
Shielded, twisted-pair cable
1 km or less

RS-422 (4-wire system)

6 When a Z-331J/332J is used
- Communication through the RS-422 port (2-wire system)

Communication connector on Z-331J/332J
the IV-C35M (RS232C/RS422) (Host communication port T1)
Pin No. | Signal name Terminal name
4 TA BB A L1
8 RA | / \
7 TB | Lo
9 RB |
o] FG by S S ]
\ FG
Shielded, twisted-pair cable

1 km or less
RS-422 (2-wire system)
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[3] Connection with a Mitsubishi PC
® Applicable models

A series computer link modules

1. AJ71C24-Sx (AnA or AnN)
In the case of the AnA, a computer link can be created if a CPU from the AnA series is used
and the link module version is S6 or later.

2. A1SJ71C24(A1S)
When the A1SJ71C24-R2 is used, the station number is fixed at 00 because it does not have
a station number switch.

3. A0J72C24S1(A0J2)

(1) Module setting
(1) Example using an AJ71C24-Sx module

ltem Description

;I'Fr%nzgzlscs)lon control procedure mode Format 1= 1
Station No. 00 to 31
Transmission speed (kbit/sec) 19.2,9.6
Parity None, odd, even

Data bit 7/8 bits (ASCII)
Transmission code

Stop bit 1, 2 bits
Checksum Executed
Writing while running Possible

® Switch setting
Ex.: To set as shown below:
Mode: RS-232C, Station No.: 00, Transmission speed: 19.2 k bits/sec.
Parity: Even, Data bit: 7 bits, Stop bit: 2 bits

- 3 rotary DIP switches

STATION No. STATION No. MODE
X 10

- DIP switches

SW11 to 13 SW14 to 24
OFF ON
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(2 Example using an A1SJ71UC24-R4 module
® Switch setting
Ex.: To set as below:
Mode: RS-422, Transmission speed: 19.2 k bits/sec.
Parity: Even, Stop bit: 2 bits

Vs

SW ON OFF STATION No.
01 —m .

02 M1 6 9
03 Cm 5@0 X10
04 —m

05 Cm
06 m—1
07 m——
08 Cm
09 M1
10 W1
11 B
12 ]

I
—

(2) Using memory
To allow the memory to be used by the IV-C35M, use a result write start address within the following
range.

Memory Range (address)
D (data register) 0 to 9999/0 to 999900

Note: To write data from the IV-C35M to a Mitsubishi PC, use the WW/QW write command. The
range that can be written using the write command WW/QW is D0000 to D1023/D000000 to
D008191, due to the limitation of Mitsubishi PCs. The write all address can be set within the
range of limitation for Mitsubishi PCs.
> See page 21-24.
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(3) Connections
Shown below are the connections with a calculator link module.
(1) Example of RS-232C connection

Calculator link module

Communication connector on Incase of 25 In case of 9
the IV-C35M (RS232C/RS422) pins connector pins connector
PinNo. | Signa Shielded cable PinNo. | PinNo. | S9na
R S e 1 | — | Fe
2 RD : 2 3 SD
3 S 3 2 RD
4 7 RS
! | ! [ 5 8 cs
i 20 4 DTR
[ 6 6 | DSR
5 | sa : 7 5 | sG
15m or less
RS-232C

Note: Jumper the RS, CS, DR and CD lines.
Do not jumper the SG.

- For RS-232C communications, create the sequence program shown below in order to set "no
CD terminal check" for the CD terminal check setting. For details, see the instruction manual
for Mitsubishi’s calculator link module.

| I I TOP | n1 H10B |K1 K1

(2 Example of RS-422 communication

Communication connector

on the IV-C35M Calculator link
(RS232C/RS422) Shielded, twisted-pair cable module
Pin No. |Signal name / Signal name
Copecer | FG_ [ oreeenn s FG
4 TA . /A\ RDA
7 B E RDB
8 RA : /A\ SDA
9 RB ; SDB
5 SG : SG
1 km max. E
RS-422 (4-wire system)
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[4] Connection with an OMRON PC
@ Applicable models

Host link modules

1. C500-LK203 (C1000H) 4. CV CPU link port (CV1000, CVM1)
2. C200-LK201 (C200H RS-232C) 5. CV500-LK201 (CV1000, CVM1)

3. C200-LK202 (C200H RS-422) 6. CS1W-SCU21

- Start the OMRON PC in the monitor mode when turning ON the power. If the OMRON PC is
started in any other mode, a computer link error will occur.
The operation mode is specified using the following items for each support tool: The initial mode
setting switch on the memory module, or the monitor mode rising bits of the system setting
(FUN49) instruction.

Memory module initial setting switch

OFF

Installed support tool The bit used to set the monitor
AL mode in the system setting ON
(FUN49) instruction

0 1 "1

Support tools other than the

programming console Program mode | Monitor mode | Operation mode

No support tool Operation mode | Monitor mode | Operation mode

Programming console Programming console setting mode *2

*1 Insert the ladder program step shown below at address 000000.

AR1001

00000 |} FUN49

#A302
000
000

*2 When the programming console is used, set the PC to the "monitor mode"
using the switch.
For details, see the user’s manual for the OMRON PLC module.

(1) Module setting

Item Description

Module No. 00 to 31*
Transmission speed (k bit/sec) 19.2,9.6
Command level 1
Parity Odd or even
Transmission code Databit |7 (ASCII)
Databit

Stop bit |2
1:1/1:N procedure 1:N procedure
Synchronous change-over switch Internal synchronization
CTS change-over switch 0 V (normally ON)

m 5 V supply switch OFF

* Enter the unit number of the IV-C35M, as a component of CV500-LK201 system. When
communication port 1 is used, the unit number is fixed at 00, and when communication port 2 is
used, any number (00 to 31) can be used.
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(2) Using memory
To allow the memory to be used by the IV-C35M, enter a result write start address within the following
setting range.

Memory Range (address)
D (data register) 0 to 9999

Note: The IV-C35M uses [DM area write] command of C mode command. Concerning the limitation
of address settings, see OMRON's PC manual.

(3) Connections
(1) Example of RS-232C communication

C500-LK203
C200-LK201 CV500-LK201
CV500-LK201 (Communication port 2)

(Communication port 1)  CV CPU module

Communication connector on
the IV-C35M (RS232C/RS422)

- hiel | -
Pin No. | Signal Shielded cable PinNo. | PinNo. | S9nd
Comnector | e~ | V. N o c
Wei | Fo A || Fe
2 RD f 2 2 SD
3 SD : 3 3 RD
! | ! | B 4 4 | RS
: 5 5 CSs
5 SG : 7 9 SG
15m or less
RS-232C
(@ Example of RS-422 communication
IV-C35M communication
connector Calculator link
(RS232C/RS422) Shielded, twisted-pair cable module
Pin No. |Signal name / Signal name
C tor | o b N ]
Shied | FG o FG
4 TA i Al SDB(SD+)
- B : SDA(SD-)
8 RA : /A\ RDB(RD-+)
9 e : RDB(RD-)
I: RS
CS
1 km max. ,| Pin numbers vary with
RS-422 (4-line system) the module to be used
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23-7 Program examples
An example of measurements using the 1V-C35M and a Sharp PC (JW70H) (2-point search for
positional deviation measurement) is explained below, using data flow, a flowchart and a timing chart.

Input terminal

Sharp’s PC (JW70H) QeeeEEEaEEEER IV-C35M main housing

T (plan view)
Vs [va [vs [ve [v7 | v ] LIV-C35M
s (©)

port

( Output module

Communication

COMPACTFLASH

SB
VIDEO CAMERA1 CAMERA2  RS232C/RS422 REMOTE
2 2

IV-C35M main housing
(side view)

Communication connector
(RS232C/RS422)

Camera 1 connector

(1) Data flow

<
@]
@
o
<

Sharp PC (JW70H)

Output a start signal. g
Output relay| Description @ P 9 %
00040 Start output 2
_ (@ Write data into the register 3
Write | hata Description < < £
register * P ) c
109000 | 00 |Termination code (normal termination) | |@ Transmit completion S
09001 N — response. §
09002 01 |Object type No. (1) i
09003 - _
09004 01 |Result output YO to Y15
09005 00 | (Only YO is OK.)
09006 01 Mea!s.urement .O using camera 1:
Positional deviation measurement
09007 00 Measurement funct_|on of
measurement 0 using camera 2 (none)
09010 00 Measurement function of
measurement 1 (none)
09011 | oo [Measurementfunction of * In this example, the write start
measurement 2 (none) address has been set to
09012 00 Measurement function of 09000.
measurement3 (none)
09013 00 Measurement function of
measurement4 (none)
09014 40 X | )
09015 | 06 o ot
09016 EO ' .
coordinates) [Output data
09020 98 X ond poi measurem-
09021 | 0D end POINtlent 1 using
09022 90 ' i camera
09023 06 Y coordinates) 1(block 1)
09024 00 -
09025 0 Angular deviation H
E Note 1: The PC must be write enabled. A Mitsubishi, OMRON, or Yokogawa PC will operate in the

same manner, but use different PC register and relay addresses.

Note 2: If the PC has not been connected to the object type input (parallel) on the IV-C35M, the
object type No. is set to 0. To set different types, first enter the object type numbers (parallel)
using the type input terminals on the 1V-C35M.
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Computer Link

(2) Flow chart

( Power ON )

Camera
starts operation
(00040 = ON)

Y

* Transferring the result
output (YO to Y15)
from registers 09004
and 09005 to
addresses 10412 and

Error occurs.

10413 Y
Y v‘
Turning ON rela .
090010 y | Turning ON relay 00013 |
y

| Outputting YO |
Error recover
(00041 = ON
Y
| Outputting Y1 | Y
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(3) Program

07377 ™R
|
4 000 0050
00040 00000
1 I N\
TOOO 00000 F-044 04100 00006 00007
! {1 U
00007 T 008
] 1 =
b ocT 377 09000
00007 04{11/90 ™R
bl ! 001 0030
001 04107
1 I N\
00007 Fco12
b CMP 09000 000
07357 04100
1 I N\
07354 07357 Foo12
CMP 09000 377
07356 04101
1 I N\
0?1?0 F-000w
XFER | 09004 | ]o412
04100 00040 00010
{ 1 O
ooo;ﬂ
04120 00040 00011
{ 1 O
oooﬂ
—
04121 ooo4o 00012
N\
ooou
04101 ooo41 00013
Ny
04107
00013
04101 ooo41 00006
N\

O41?J
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Computer Link

@ Explanation of the program

The numbers 1 to 16 below correspond to the same numbers on the preceding page.
1. Turn on the power, and wait for 5 sec. (07377 is kept ON for only 1 scan after the power is turned

ON.)

. The camera is started. (00040 enters a measurement trigger.)

. The trigger input (00007) is self-latched when the operation start has begin (00000 = ON).

. The termination code of the write register is cleared.

. The time-out detection timer monitoring the computer link is started.

. Time-out error

. A check is made for normal termination.

. Normal termination (09000 = 000))

. A check is made for errors.

. Occurrence of an error (09000 = 001 to 376)

. The data in the result output relays YO to Y15 (16 points) on the IV-C35M is transferred from
registers 09004 to 09005 to addresses ]0412 and ]0413.

12. A normal termination signal is output.

13. The judgment (OK/NG) of the result output relay YO is output.

14. The judgment (OK/NG) of the result output relay Y1 is output.

15. When a time-out or an error occurs, it is output.

16. When a time-out or an error occurs, it is reset.

A 00OWOONOOP~WN

—_

(4) Timing chart

1 scan time

] [

Operation start 00040 ----

N
AN

Start signal input 00007 -----

Execution of

I

measurement Data writing
Operation of the IV-C35M | C IIV—035IM = JW70H
through a computer link =777 """~ f ) } |
N ((
Normal termination )
04100 5
K
YO0, Y1 ---- SS

Error output 00013  ---
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CChapter 24: Troubleshooting

Item [1] shows problems which may occur when the 1V-C35M measurement system is started. If any
error (the termination code is not 00w)) occurs during image processing on the IV-C35M, take the steps
described in item [2].

Perform the recommended daily inspection following the maintenance procedures listed in item [3].

[1] Symptoms and checks
The following symptoms may not be malfunctions. Before asking us to repair your equipment, check

the recommended parts.

Phenomenon Checks
) 1. |Make sure that the power cord has been connected properly to the DC
The power is not turned ON. power terminal block on the IV-C35M.
(The power lamp on the V- : :
C35M does not light.) 2. |Make sure that the proper supply voltage is available and has not
dropped.
After the power is first turned 1- Make sure that the monitor cable has been connected correctly.
ON, no images or characters
are displayed on the monitor. |2 |Make sure that the offset and gain are adjusted properly.
After the power is first turned |1. [Make sure that the message display and pattern display modes are not
ON, no characters are set to the non-display mode. Make sure that the title field is not filled
displayed on the monitor. with spaces.
1. The operation screen is always displayed in the freeze mode. Change
the mode to the through mode on the lower menu section.”
2. |Make sure that the lens iris is not closed.
3. |Make sure that the shutter speed has not been increased.
After the power is first turned |4, |Check the lens for contamination.
ON, no Image 1s dlgplayed N 5 |Check the CCD light receiving surface for contamination.
the monitor, or the image on
the display is abnormal. 6. |[Make sure that the lens focus has been adjusted properly.
7 Make sure that the lighting equipment is providing adequate
" |illumination.
8 Make sure the supplied power voltage is appropriate and that the
" |voltage has not dropped.
9. |Make sure the camera setting matches the camera that is connected.
1. |Make sure that the monitor screen is not too bright or dark. (Changes in
brightness cannot be sensed.)
The background is completely > Adjust the lens aperture or the illumination of the light
white (or black) even after the source.
shutter speed is changed. 5 Make sure the supplied power voltage is appropriate and that the
" | voltage has not dropped.
3. |[Make sure the camera setting matches the camera that is connected.
Operations cannot be carried |1. |[Make sure that the remote key pad cable has been correctly connected
out using the remote key pad. to the IV-C35M.
1 Make sure that the communication cable has been correctly connected.
2. |Make sure that each terminal of the communication cable is properly
connected.
) 3. |Make sure that the communication conditions (standard, speed, and
General purpose serial parity check) in the personal computer conform to those of the IV-
communications cannot be C35M.
performed. - :
4. |Check the cable for disconnection and the connectors for contact
failure.
5. |Make sure that you waited about 15 seconds after you turned ON the
power.
6. |Make sure that the operation screen is displayed on the screen.

'

* You can change to the through mode screen using the "TYPE
RUN COND" screen.

- Continued on the following page -
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Troubleshooting

Phenomenon Checks
1. |Make sure that the communication cable has been correctly
connected.
2. |Make sure that the communication cable route does not run
near electrically noisy devices.
3. |Make sure that each terminal of the camera cables is properly
connected.
Communications through a 4 Make sure that the communication conditions (standard,
computer link cannot be " |speed, and parity check) in the personal computer conform to
established. those of the IV-C35M.
5. |[Make sure that a compatible model, the station No. and result
write start address have been set correctly.
6. |[Make sure that you waited about 15 seconds after you turned
ON the power.
7 Make sure that the operation screen is displayed on the
" | screen.
1. |Make sure that measurement can be started by using the key
pad to send a trigger signal.
2. |Make sure that the camera cables have been correctly
connected.
Measurement does not start 3 Make sure that the device to send a trigger signal have been
even when a start trigger is " |properly connected to the input terminals on the IV-C35M
given. main housing.
4. |Make sure that you waited about 15 seconds after you turned
ON the power.
5 Make sure that the operation screen is displayed on the
"|screen.
1. [Make sure that the camera cables have been correctly
connected.
2. |Make sure that the devices have been properly connected to
Measurement results are not the input terminals on the IV-C35M main housing.
output. 3. |Make sure that you waited about 15 seconds after you turned
ON the power.
4. |Make sure that the operation screen is displayed on the
screen.
1. |Make sure that the lighting equipment does not flicker.
2. |Make sure that the lens has not fogged up.
3. |Check the lens for contamination.
Measurement results are Make sure that the focus ring has not turned. (Make sure that
4.
unstable, or NG results occur the camera lock screw has been secured.)
frequently. 5. |Check whether the camera position has changed.
6. |Make sure that the illuminance monitor window has been set
to the intermediate illumination.
7. |Make sure that the criteria have been set properly.
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Troubleshooting

[2] Causes of termination codes (when an error occurs) and remedies
When an abnormal termination code (other than 00w)) is received, take the following measures.

Termi-
1T Cause Remedy
code
(H)
01 | The specified processing code does not exist. |Check the processing code.
02 The wrong number of data items was specified Check the number of data items in the text.
in the text.
«» | 03 | The text data is outside the acceptable range. |Check the text setting range.
S - Check the check sums.
g 04 |The results of the check sums are not identical. | %?i)c;i;g:]:mc:rsnurzﬁ Zga;:ZZtﬁg\gg?Q:m:ich
S may come in on the communication line.
g 05 The header code (:) was not attached to the Check whether the header code was attached
€ head of the communication command. to the head of the communication command.
% - Check the communication environment for
O | 06 |An asynchronous error has occurred. problems such as electric noise, which may
come in on the communication line.
07 The communication command contains an Check the number of data items in the
improper number of data items. communication command.
The error code is contained in the evaluation
An error response has been returned from the |result area, and the error code is displayed on
o | 08 |programmable controller. (Communications are |the monitor. Take the proper measures
2 performed normally.) according to the error code (different models
2 use different codes).
£ - Make sure the power supply of the
% 09 A time-out has occurred during communication programmable controller and - check the
=2 through the computer link. connections of the qablgs. .
g - Check the communication conditions and
o computer link settings.
0A Start address error (larger than the end Check the address.
address)
10 |SDRAM error Replace the IV-C35M itself.
11 |Flash memory error
g 12 No camera connected to the camera 1
= connector.
o Connect a camera.
ol 13 No camera connected to the camera 2
© connector.
'c% 14 | VRAM error has occurred.
T | 18 |Flash ROM dellete error Replace the IV-C35M itself.
19 |Flash ROM write error
1A |Flash ROM verify error
The measurement conditions for the specified
20| .
object type have not been set.
1 The setting area is larger than the screen, due
to positional correction.
s Correction after binary conversion: The
S 22 |illuminance monitor function (system) has not
o been set. )
= Correction after binary conversion: The Check the abnormal setting.
§ 23 |threshold range has exceeded the specified
o range.
o 24 No edge detection
25 | A reference image has not been registered
26 [Number of labels exceeds the specified amount
27 |No setting for number of image lines
28 |"0" subtraction error (numeric calculation)
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Troubleshooting

Termi-
nation

code

(H)

Cause

Remedy

Processing errors

29

Overflow (numerical calculation)

2A

No numerical calculation setting

2B

No label (camera adjustment)

2C

The search area is smaller than the reference image.

2D

Equivalent label exceeded

2E

Edge center point exceeded (lead inspection)

2F

Unable to make a numerical calculation (point
measurement)

30

Coordinates range exceeded (distance/angle
measurement)

31

The lines are parallel (at the same angle) (cross point of
two straight lines)

32

Divide by "0" (center of circle, vertically bisector,
distance between point and line)

33

The two points are the same (two points on a straight
line)

34

The CCD trigger has not been registered.

35

The CCD trigger is not being sampled by a serial
interface signal.

36

The SIO trigger has not been set.

37

A start point has not been set. (Distance/angle
measurement)

38

The auxiliary point conditions are not thoroughly
specified. (Distance/angle measurement)

39

Wrong conditions specified for a line or a point (distance
/ angle measurement)

3A

The distance conditions are not thoroughly specified.
(Distance/angle measurement)

3B

The angle conditions are not thoroughly specified.
(Distance/angle measurement)

3C

Image reading/writing is impossible.

3D

The range of calculations using two images has
exceeded the specified range.

3E

The reference image cannot be registered from parallel
input X6.

3F

Exceeded the number of reference images registered

40

Image not captured (CCD trigger)

41

The reference image rotation condition does not match.

42

The reference image edge is not registered yet.

43

CCD trigger disabled (through image).

44

Not a manual measurement

45

Binary mask conditions not set yet

46

No position correction conditions

- You assigned a non-existing register number or
model number to the position correction conditions.

- An angle has not been assigned for rotation
correction (only X and Y correction values have
been assigned.)

- The rotation angle detection is set to "NO" for a 1-
point search, or this register number is used for the
angular correction in the rotation correction.

47

Number of objects to measure has not been set.
(BGA/CSP)

48

In a multiple detection, the number of the edges
exceeded the limit.

49

Unable to make a positional correction since there is no
edge.

Check the abnormal setting.
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Termi-
nation

code Cause Remedy

- ](H)

4A |No output data

4B Object type conditions not set yet (numerical
calculation)

4C Number of objects detected or number of labels is too
small (numerical calculation)

4D |Image capture mode does not match.

4E Cannot make two corrections in one step (same register
number)

4F |Serial trigger disabled

50 |The object type cannot be changed.

51 |No corresponding block

52 |The output camera cannot be changed.
54 |Image area is not appropriate

55 |NG image not registered

56 [Font not registered

57 |Character strings not registered

58 [Menu tables not registered

59 |Area not registered (user menu)

5A |Title not registered (user menu)

5B |Initialization error (user menu)

5C |Number of data exceed the limit (any setting)

Processing errors

Check the abnormal setting

Communication errors

[3] Causes and treatments for error messages
When the error message "RTC NG" appears on the screen, take the following measure.

Error message Possible cause Treatment

Contact our service agent nearby and ask replacement

RTC NG Shorted battery capacity. of the battery
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[4] Maintenance
Check the equipment for the following items.

(1) Operation check
- Change the measurement number on the operation screen, and change the monitor screen to the
freeze or through mode. Then, make sure that the image is normally displayed.

(2) Checks

- Check the illumination from the lighting equipment.

- Make sure that the monitor screen is in focus and that the aperture setting is proper.

- Check the cable insulation for breaks, and make sure that the cable connectors are not loose.

- Carefully wipe dust off the lens with a soft, dry cloth.

- If dust has landed on the CCD surfaces of this camera, wipe them with a clean cotton swab soaked
in isopropyl alcohol. Move the cotton swab lightly and slowly in one direction. Change cotton swabs
frequently. Do not clean more than one CCD surface with one cotton swab.

® Procedure for checking after cleaning
(1 Mount the lens (mirror tube) on this camera.
@) Close the lens iris all the way.
@ Point the lens toward the light source, and check the monitor screen to make sure that there are
no spots on the screen. (If the iris is open even a little, then even if spots exist, they will not be
visible on the monitor screen. Fine adjustments to the iris are required.)

CCD
section

Front view
(view A) of the CCD When an IV-C30C5, IV-S30C3 is used

(3) When measurement errors and/or evaluation errors occur frequently, check:
- The illumination of the lighting equipment and lamps.
- The inspection object is within the window.
- The cables for looseness or disconnection.
- The lens for dirt and dust.
- The lens focus and aperture have not changed.
- The power is being supplied normally, and
- The parameters you set have been stored.
(If the parameters have changed, reset the parameters from the beginning.)
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