F350-U006E
Can and Bottling Inspection
Software 1

Operation Manual

Produced March 1997







OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Important Indicates information of importance that, if not heeded, could result in damage to
the product, malfunction, or incorrect operation.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1997
All rights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.



Symbols

The following symbols appear at the bottom of each page in Section 4 Functions and their Operation
and indicate the measurement items that apply to a particular menu operation.

surface A Indicates information for using surface defect inspection A.

Surface B Indicates information for using surface defect inspection B.

Surface C Indicates information for using surface defect inspection C.

Split Indicates information for using region split inspection.

Pattern Indicates information for using pattern inspection.

Classify Indicates information for using classification.

Position Compensation

Indicates information for using position compensation.

Menu Item Notation

Vi

Menu items are sometimes abbreviated on the menu bar due to space limitations. In this manual, the
non-abbreviated form of the menu items are used and, if an abbreviation is displayed on the menu
bar, the characters that are actually displayed are underlined. If no characters are underlined, then
the menu item is not abbreviated on the display.

For example, “O.Position compensation” appears on the menu display as “O.Posi cmp” and is given
in this manual as “O.Position compensation”



vii



TABLE OF CONTENTS

SECTION 1
Introduction . ........... . . 1
1-1 Before UsingthisManual . .......... .. e 2
1-2 Applicable Manuals . . ... ..o 3
1-3  FEaIUMES ..o 4
SECTION 2
Preparation for Operation ........................ 7
2-1  System Configuration . . ... ..ot 8
2-2  Starting and Quitting an Application Program . ..............c i, 10
2-3 Basic Menu Operation . ... ...t 15
SECTION 3
UsingtheMenus............... ... ... ... 21
3-1 Fast Defect Inspection Program . ... ... 22
3-2  Pattern Inspection Program .. ...t e 36
SECTION 4
Functions and their Operations .................... 49
B Settin(gpnditions
-1 SISCEME ..t e ettt e e 52
4-2 D DISPlay .o 55
4-3 U ProCESS ...t 57
R O O 3= - 62
B SurfadefectinspectionA
4-5 K.Surface A/RREGISIIAlioN . ... ...t e 79
4-6  K.Surface AIC.CONAITIONS . . ... ottt 105
4-7 M.Measure/O.Measure MONITOr . . ... ..ottt 112
B Surfa®efectinspection B
4-8 E.Surface B/R.IRegiSIration .. ... ... i 115
4-9 E.Surface B/C.CoNdItioNS . ... ...t e 137
4-10 M.Measure/O.Measure MONITOr . . ... ..ot e 139
B Surfad®efectinspectionC
4-11 B.Surface C/B.Binary Level . ... . 142
4-12 B.Surface C/W.WINAOW . .. ..o e 143
4-13 B.Surface C/C.Condition SEttings . ... ... o vt 149
4-14 M.Measure/O.Measure MONITOr . . ... ..ottt e 153
B Re giofplitinspection
4-15 A.Split/ALAULO RegISIIation . . ... ..o 155
4-16 A.SplittM.Manual Registration . ........ ...t 161
4-17 ASPIHLAIL ClEar ..o e 168
4-18 A.Split/SModel Reference ... ..o 168
4-19 M.Measure/O.Measure MONITOr . . ... ..ottt e 169
B Patterimspection
4-20 PPattern/M.MOdel . . ... 172
4-21 PPattern/R.Relative PoSItioN ... ... ... e 181
4-22 M.Measure/O.Measure MONITOr . . ... ..ottt e 185

viii



TABLE OF CONTENTS

m Classification

4-23 SClassify/M.MOdel .. ... o e 188

4-24 SClassify/S.Search Region .. ... ... 192

4-25 S.Classify/C.Condition Settings . . ... .ottt 192

4-26 M.Measure/O.Measure MONIOr . ... ..o ittt e e e e e 193
B Positiddompensation

4-27 PPosSition COMPENSAtioN . .. ...ttt e 195

4-28 M.Measure/O.Measure MONITOr . .. ... ottt e e e e e e 226
®E Measurements

4-29 M.MEBSUrE/M.MEASUIE . . ..ot ittt et e et e e e e e e e e 229
B System

A0 Y O M Lo it e 238
SECTION 5
Troubleshooting ............. .. 245
Appendices

A Menu Hierarchy Diagrams . . . ... ..ot e 251

B SCENE DA SIZE . . ..o e 257
INAEX .. 259
Revision History ........... ... .. . .. 263



About this Manual:

This manual describes the operation of the F350-UO06E Can and Bottling Inspection Software 1 and in-
cludes the sections described below. The F350-UO06E Can and Bottling Inspection Software 1 is a soft-
ware package used with the F350 Visual Inspection System.

Please read this manual carefully and be sure you understand the information provided before attempting
to operate the F350-UO06E Can and Bottling Inspection Software 1.
Section 1 provides a general introduction to the F350-UOO6E Can and Bottling Inspection Software 1.

Section 2 describes the system configuration, starting and stopping the software, and basic menu opera-
tions.

Section 3 describes the seven measurement items in the F350-U006E Can and Bottling Inspection Soft-
ware 1. This section explains the functions and operations in order, using typical measurements as exam-
ples.

Section 4 provides detailed explanations of the functions and their usage.
Section 5 provides a list of error messages, and the causes and remedies for them.

The Appendices provide a menu hierarchy diagram for the software and methods for calculating scene
data sizes.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

Xi



SECTION 1
| ntroduction

This section provides a general introduction to the F350 Can and Bottling I nspection Software 1.

1-1 BeforeUsingthisManual ......... ... i e e 2
1-2  ApplicableManuals . . ... 3
1-3  FEBIUMES . ..ot e 4



Before Using this Manual Section 1-1

1-1 Before Using this Manual

Copyright The copyright of this software (the stored and written contents of the system
memory card and operation manual) belongs to OMRON Corporation.

Copying and Modifications  This software may not be copied in whole or in part, except for the purposes of
storage or for changes or modifications for the customer’s own use.

This software may be changed or modified only for the customer’s own use. OM-
RON, however, accepts no responsibility for problems or damages arising from
customer changes or modifications to the software.

Handling the System Do not leave the system memory card in dusty or wet locations as this may

Memory Card cause connection errors. To prevent destruction of system program data or de-
formation of the card, avoid high temperatures, high humidity, and direct sun-
light. Also, do not bend, scratch or apply shock to the card.



Applicable Manuals

Section 1-2

1-2 Applicable Manuals

The manuals used with the F350 Visual Inspection System are shown in the fol-
lowing table. Manuals are listed according to the steps involved in setting up and
operating a system.

The following three manuals are used with the F350 Visual Inspection System.
The first and last manual are used with all systems. The second manual de-
pends on the applications software that is being used.
¢ F350 Setup Menu Operation Manual: Included with the F350-C12E/C41E
IMP Unit.

* F350 Application Software Operation Manual: Included with the Applica-

tion Software (F350-UCJCIIE).
e F350 OVL Reference Manual: Included with F350-L12E OVL Unit.

Procedure

Manual

Application Program

OVL program

System design

Consider the lighting, 1/0 devices, and
so on, and determine the system
configuration. Design the system
carefully, taking into account variations
in conditions and the objects that are to
be inspected/read.

F350-series Data Sheet

Assembly/Installation

Install the F350 Visual Inspection
System by assembling the hardware
and wiring the power supply and
peripheral devices.

F350 Setup Menu Operation Manual

Software settings

Start up the software and make the
settings for the F350 Visual Inspection
System and the settings for starting the
software, communicating with 1/O
devices, and so on.

Make the settings using
the Setup Menu, which
is standard with
F350-C12E/C41E IMP
Unit. (Refer to the F350
Setup Menu Operation
Manual.)

Mount the F350-L12E
OVL Unit and program
using OVL, a specialized
BASIC programming
language. (Refer to the
F350 OVL Reference
Manual.)

Inspection/Reading
condition settings

Start up the software and make the
inspection/reading settings. Set the
criteria for determining the
inspection/read area and the
acceptability of the inspected products.

Testing/Inspection/
Reading

Do actual testing for the conditions that
have been set. If adjustments are
required, change the settings.

Make the settings using
the F350-UJCICIE
Application Program. Do
actual testing according
to the conditions that
have been set. (Refer to
the relevant F350
operation manual.)

Mount the F350-L12E
OVL Unit and program
using OVL, a specialized
BASIC programming
language. Do actual
testing according to the
conditions that have
been set. (Refer to the
F350 OVL Reference
Manual.)

Maintenance

Carry out periodic inspections. This is
essential in order to maintain the F350
Visual Inspection System in optimum
operating conditions.

F350 Setup Menu Operation Manual




Features Section 1-3

1-3 Features

The Can and Bottling Inspection Software 1 inspects products for defects. Sev-
eral measurement items can be measured simultaneously, provided they are on
the same program. For example, surface defect inspection A and surface defect

inspection B can be performed simultaneously because they are both in the fast
defect inspection program.

Fast Defect Inspection Program
Surface Defect Inspection A
Chips, burrs, flaws, and dirt on products are detected using unique algorithms.

Okay No Good No Good

— L= =5

Surface Defect Inspection B

Dirt and other unwanted marks on the surface of products are detected at high-
speed using unique algorithms.

Okay No Good

ARG

Surface Defect Inspection C

A binary image is produced and the products are inspected for figure defects,
presence/absence defects, etc.

Okay No Good




Features Section 1-3

Pattern Inspection Program
Region Split Inspection
Detects dirt, character blurring, and other defects within a region. When the re-
gion is specified, it is divided automatically into several models and registered.

Okay No Good

T T T T 1 T T T T H

. Usage Precautions; , Usage Precautions;
il alalall ittt il et sl F~--F--—r-~-=f=--t-=--r=-==
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.:0 L] :. * I. * I. * |0 3-|' * I. * ,0 L] :0 L ] :0 f

Pattern Inspection
Detects defects in the pattern such as chips, wear, and blurring. The pattern is
automatically cut and each character is registered as a model.

Okay No Good

OMRON OIMRLN

Classification

If classification marks are registered as models, the number of the model with
the highest degree of similarity to the mark is output and the products are classi-
fied.

Registered model

Model 0

Model 1 . A B C |
Model 2

\Z v \Z

Model 0 Model 1 Model 2




SECTION 2
Preparation for Operation

This section describes the system configuration, starting and quitting an Application Program, and basic menu operation.

2-1  System Configuration . ... ... vttt e 8
2-2  Starting and Quitting an Application Program . ... ...t 10
2-2-1  SAtiNg .o 10
2-2-2  QUITLING oottt 14
2-3 BasiCMeEnU Operation . ..ottt e 15
2-3-1  AboUtthe CoNSOlE . . ...ttt e e 15
2-3-2  Keytothe SCreens . ... ... e 16
2-3-3  SdectingaMenu . ... ... 16
2-3-4  INPUEiNg SEHtiNGS . . . o« oot e 17
2-3-5 Inputting NUMDErS . .. ..ot e e 18
2-3-6  Inputting CharaCters . . . .. ..ot e 19



System Configuration Section 2-1

2-1 System Configuration

The numbers of cameras and the types of I/O devices that can be used depends
on the application software. Check that the system is correctly configured for the
application software.

Basic System Configuration (Must be used.)

F300-P2, * F350-C12E, * F300-FM2 MMI Unit
* F300-P2E ) F350-C41E IMP Unit  provides Memory Card functions and menu
Power Supply Unit Processes images. operations via a Video Monitor and Console.

Supplies power to
the entire system.

* F300-KP
Console

F300-M09 Video Monitor
(100 VAC)

= p——

* F309-VM Monitor E‘_':- —»

Cable

(Important: The
F200-P Power Sup-
ply Unit cannot be
mounted because its
capacity is too small.)

* F300-B52 (5 slots)

Camera I/F Units (use four maximum)
F300-A20 x F300-A22S F300-A20R * F300-A22RS F300-A23RS
Normal Normal Simulta- Shutter Shutter Simul- Frame Shutter
Camera I/F neously Camera I/F taneously Camera I/F Unit
MR Unit [ Camera I/F Unit e Unit M= Cameral/F Unit [
For measur- For measuring sta- For measur- For measuring This I/F Unit is used
ing station- tionary objects or ing objects objects moving exclusively with the
ary objects moving objects us- moving at at high speed, F300-S4R.
or moving ing a strobe, and for high speed. and for measur- For measuring objects
objects using measuring two ing two places moving at high speed,
— a strobe. ] places simulta- -l | simultaneously | and for measuring two
© © neously using two o ©|| using two cam- ©|| places simultaneously
= =| cameras. = ={| eras. =i| using two cameras.
11 [ | [ | [ ] [ ]
* F309-VSR2 x F309-VSR2
* F309-VSR2 Camera Cable Camera Cable
Camera Cable
F200-S * F300-S x F300-S2R F300-S3DR F300-S4R
Camera Camera Shutter Shutter Camera Frame Shutter
Camera S Camera
* Lens
* Light

Cameras (use eight maximum) Only one F200-S Camera can be used.

Note 1. Anincorrect image may be read if different types of cameras and I/F Units are used together.
Do not mix different types of cameras and I/F Units.
2. Strobes cannot be used when an F200-S Camera is used for inspection.



System Configuration Section 2-1

Some of the products listed in this manual are Note A star (k) before a model number indicates confor-
not available overseas. Please contact your mance to the EC Directives. Use only these Units
nearest OMRON sales office by referring to the
addresses provided at the back of this manual.

when constructing a system that must conform to
EC Directives.

Refer to Appendix A in the Setup Manual for a com-
plete list of the Units that conform to EC Directives.

F350-UO06E Can and Bottling Inspection Software 1
Fast Defect Inspection Program
Pattern Inspection Program

Peripheral
Devices

256K

* F300-N256/N512/N2M Memory Card

Use to store scene data. In addition, a Memory Card is
required to back up scene data when using multiple
scenes with an F350-C12E IMP Unit.

weery

omron
MC conow

F300-N256
‘SAAN 268K bytas
SRAM

I/F Units (Use one that matches the
peripheral devices connected.)

C200H or CQM1

* F300-D2 Terminal Block Unit | x F309-VR Programmable Controller
Used to input instructions and output RS-232C Cable
measurement results through the ter-
minal block provided on this Unit. All
input and output operations must be
performed from the measurement
screen.

% F300-DC2 Parallel /0 Unit
- Used to input instructions and out-
3 put measurement results through
L the parallel I/O interface provided on
e this Unit. All input and output opera-
. tions must be performed from the
measurement screen.

F300-FS Strobe I/F Unit
Use to take images while using a
strobe light.

can be mounted. All connected
strobe lights flash while the ap-
plication software is being oper-
ated. For details regarding strobe
flash timing, refer to 4-2-1 Select-
ing the Image Display Method.

Note
I Either one or two Strobe I/F Units Synchronization Sensor

* F300-G Dummy Unit
Use to insert into empty slots
to protect and connectors and
maintain external strength
and appearance.

3Z4S-LT DSX-240 Strobe Device
(100VAC)

F309-VFS
Strobe Cable




Starting and Quitting an Application Program Section 2-2

2-2 Starting and Quitting an Application Program

2-2-1 Starting

The application software contains two different Application Programs. Select
one Application Program and start it. Each Application Program also contains
several measurement items. When Pattern Inspection Program is selected, set
the measurement items for installation at startup. All measurement items can be
set to ON if required.

Once the Application Program has been started, you will need to set the order in
which to execute measurement items and the conditions for executing each.

Application Measurement item Description File name
program
Fast Defect Position The position of the measured object can be compensated UOO6GRY2.DEF
Inspection compensation so that the measurement location does not fall outside of
Program the inspection area.

Surface defect
inspection A

Inspects for defects such as burrs and chips on the edges
of products, and for surface defects and dirt. The inspection
region can be set to match the shape of the products.
Detects defects by searching for density changes within the
inspection region. For high-speed detection of defects and
dirt use “Surface defect inspection B.”

Surface defect
inspection B

Inspects for surface defects and dirt. The inspection region
can be set to match the area for inspection. Detects defects
by searching for gray-scale deviation within the inspection
region.

Surface defect

Detects shape defects or presence/absence defects in

inspection C formed goods. Converts the image to binary and finds the
center of gravity of the white pixels.
Pattern Position The position of the measured object can be compensated UOOG6PAT2.DEF
Inspection compensation so that the measurement location does not fall outside of
Program the inspection area.
Region split Automatically divides the specified region into several

models and registers them. Using these models, the region
is inspected for pattern and character strings defects and
dirt.

Pattern inspection Inspects for defects in patterns, such as chips, scratches,

and blurring. Patterns other than characters, such as
symbols, designs, or character strings, can be registered
as models to inspect presence/existence or defects. The
degree of movement from a reference position can also be
determined.

Classification

The number of the model with the highest degree of
conformity to the input image is output to classify the
measurement objects.

Note

10

The Setup Menu is used to install and run an Application Program. Operate the
Setup Menu by referring to 3-1 Starting the Setup Menu in the F350 Setup Menu
Operation Manual.

When an Application Program is installed, any previously installed software and
data are deleted from memory. In addition, when an F350-C41E IMP Unit is
used, all of the data saved to the RAM disk is deleted. Save this data in advance,
if it is required. Refer to 5.3 B.Backup in the F350 Setup Menu Operation Manu-
al.



Starting and Quitting an Application Program

Section 2-2

Procedure

1,2, 3.

1. Select “l.Installation.”
2. Select “M.Application program (memory card).” The Application Program
directory will be displayed.

|I. IBSEUETl] K. Environment B. Backup M. Memory card E. End

M. Application program (memory card

P. OVL program (memory card)
R. OVL program (RS-232C)

Application Program Installation

Memory card battery OK

Total: 524288bytes  free: 13312bytes

C:¥

UOO6PAT2. DEF 376 05-24-96 13: 21: 20
UOO6GRY2.DEF 380 05-24-96 13:21:18

[-C-] <Memory Card>
[D-] <ROM Disk>
[-E-] <RAM Disk>

3. Select the filename. A confirmation message will be displayed.

II. IBSEUENTN] K. Environment B. Backup M. Memory card E. End

M. Application program (memory card
P. OVL program (memory card)
R. OVL program (RS-232C)

Install application program from memory card.
Current application/OVL program will be deleted. OK?

X.Execute [ C.Cancel]

1



Starting and Quitting an Application Program Section 2-2

4. Select “X.Execute.” The Application Program will be installed. A confirma-
tion message will be displayed when installation is complete.

EREEEY <. Envionment B. Backup M. Memory card E. End \

M. Application program (memory card
P. OVL program (memory card)
R. OVL program (RS-232C)

Application program installed.
Application program will boot.

X.Execute [ C.Cancel]

5. Select “X.Execute.” The Application Program will be started. If the
F350-C41E is being used, a message will be displayed to confirm whether
the RAM disk is to be initialized.

The Initial Screen is shown below.

Visual Inspection System F350
Pattern Inspection Program

Version 1.5
OmRon

(c)Copyright OMRON Corporation 1997
All Rights Reserved

12



Starting and Quitting an Application Program Section 2-2

6. Select “X.Execute.”
Go to step 8 for the Fast Defect Inspection Program.
Go to steps 7 and 8 for Pattern Inspection Program.

Visual Inspection System F350
Pattern Inspection Program

RAM disk will be initialized.
OK?

X.Execute [ C.Cancel ]

(c)Copyright OMRON Corporation 1997
All Rights Reserved

7. Set the measurement items to be installed to ON and select “E.End.”

Visual Inspection System F350
Measurement ltem —
. Posi compensation: On Off
. Region splitinsp : On Off
. Pattern Inspection : On Off
. Classification : On Off

(c)Copyright OMRON Corporation 1997
All Rights Reserved

13



Starting and Quitting an Application Program Section 2-2

Important
2-2-2 Quitting
Important
Procedure
1,2, 3.
Note

14

8. The Application Program Basic Screen and the image from connected cam-
era 0 will be displayed.

Adjust the image focus.

If multiple cameras are connected, select the image from the camera to be
adjusted. Refer to 4-4-1 Selecting the Camera Number.

WD.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys ‘

Do not turn off the power during installation. If power is turned off during these
operations, memory contents will be destroyed and the F350 will malfunction
when it is turned on again.

Once installed, the Application Program will run each time the power is turned
on. Select “K.Environment” and “M.Initial Mode” in the Setup Menu to change
the program which runs initially. Refer to 5-2-1 Designating Startup Operations:
M.Initial mode in the F350 Setup Menu Operation Manual.

Do not turn off the power during the following operations. If power is turned off
during these operations, memory contents will be destroyed and the F350 will
malfunction when it is turned on again.

* While data is being saved, loaded, or copied.
* While the orange memory card access indicator on the MMI Unit is lit.
* While the model is being registered.

1. Turn off the F350 power.
2. Turn off the Video Monitor power.
Data settings are stored when the F350 is turned off.

1) The Setup Menu and OVL system cannot be started from the Application
Program. Quit the Application Program before starting the Setup Menu or
OVL system.

2) To run the Setup Menu, turn on the power while holding down the Enter Key.
Refer to 3-1 Starting the Setup Menu in the F350 Setup Menu Operation
Manual.

3) To start the OVL system, run the Setup Menu, change the “K.Environment/
M.Initial Mode” to “OVL prompt,” and restart the F350. Refer to 2-2-1 Start-
ing Up in the F350 OVL Reference Manual.



Basic Menu Operation Section 2-3

2-3 Basic Menu Operation

The Application Program is operated from the Console.

2-3-1 About the Console

The names of the various Console parts and their functions are described below.
Only the basic key functions are described here. Some of them are assigned
special functions in some of the menus. Special key functions are described on
the comment line of the screen.

Escape Key Enter Key

Direction Keys

F300-KP Console

Marking Name Function
ESC Escape Key | Interrupts processing and displays the previous menu
level.
HELP Help Key Assigned a different function for each menu.
ENT Enter Key Executes the function at the cursor position. If a menu

is displayed, the next menu level at the cursor position
will be displayed.

Sets input data when settings are being made.

Direction Move the cursor up and down.
Keys In numerical input mode, the Direction Keys increase
or decrease a number by 1.

Move the cursor left and right.

AV 4>

n
I
=
_|

Shift Key Has no effect when pressed alone but changes the
function of other keys pressed simultaneously. The
menus assign functions to combinations of the Shift
Key with other keys.

Example: SHIFT+ESC Displays the extended menu, if any exists.

15



Basic Menu Operation Section 2-3

2-3-2 Key to the Screens

The menus and their functions are described below.

Menu bar

Major functions shown as menus. Dialog box .
For inputting settings.

[ S.Scene D.Disp U.Proc C.Camera P.Posicmp MMeas m

M. Initial_mode Menu box

L. Line brightness Displays a menu.
S. Scene data

0. Model information

Initial Mode ——

A.Auto-execute :On  Off
S.SceneNo. :[ 0]

‘ Toggle box
L Comment line For inputting settings.

Displays operating procedures, key functions, etc.

Camera

. Camera
. Camera
. Camera
. Camera
. Camera
. Camera
. Camera

Message box
Displays confirmation and error messages.

NoO A WNPE
~ouhwnNnkE

Scene 0 set data will be cleared.

[x.Execute] []

2-3-3 Selecting a Menu

The Application Program is hierarchical and it is necessary to select related me-
nus to set data. Select the appropriate menu for operations such as setting data
or executing measurements. Refer to the menu hierarchical diagram in Appen-
dix A to determine the overall menu hierarchy.

Procedure

1,2,3... 1. Move the cursor to the required menu item and press the Enter Key. The
next level in the menu hierarchy will be displayed. Repeat the procedure to
move down another level.

16



Basic Menu Operation

Section 2-3

2. Press the Escape Key. The previous level in the menu hierarchy will be dis-

2-3-4 Inputting Settings

played. Press the Escape Key again to move up another level.

‘ S.Scene UAPmc C.Camera N.Settings M.Meas Y.Sys ‘

I. Inputimage
P. Input image after posi cmp

Dialog boxes and toggle boxes are both used on data setting screens. Dialog
boxes allow multiple data settings to be made simultaneously when “E.End” is
selected. Toggle boxes, however, allow one setting to be selected from several

possibilities.

All settings are set to default values at the factory. Change the settings as re-

quired.

Settings in Dialog Boxes

The current settings are underlined when a dialog box is displayed.

Procedure

1,2,3... 1. Pressthe Up/Down Keys to move the cursor to the setting to be changed.

The cursor will move to the current setting.

Initial Mode

S.Scene No.

A.Auto-execute : On [l

[ 2]

2. Press the Right/Left Keys to move the cursor to the required data setting.

Initial Mode

S.Scene No.

A.Auto-execute : SIl

2

Off

3. Move the cursor to “E.End” and press the Enter Key. The selected setting

will be input into the system.

— Initial Mode —

S.Scene No.

A.Auto-execute : On

12

Off

17



Basic Menu Operation Section 2-3

Settings in Toggle Boxes
The cursor will be at the current data setting when a toggle box is displayed.

Procedure

1,2,3... 1. Move the cursor to the required new data setting and press the Enter Key.
The selected setting will be input into the system.

Camera

. Camera 1
. Camera
. Camera
. Camera
. Camera
. Camera
. Camera

NoO O WNERE
~No b wN

2-3-5 Inputting Numbers

The method for inputting numbers to set scene numbers and evaluation criteria
is described below. All settings are set to default values at the factory. Change
the settings as required.

Procedure

1,2,3... 1. Move the cursor to the item for which a number is to be input and press the
Enter Key. The number input mode will be entered.

Copy
S.Scene 0 <-- Scene [ ]

2. Move the cursor to the digit to be changed.

Copy
S.Scene 0 <-- Scene [E ]

3. Press the Up/Down Keys to increase or decrease the number.
Entering a Minus Sign (-)
Move the cursor to the extreme left position and press the Up/Down Keys to
display the minus sign.

Repeat steps 2 and 3 above to input multiple values.
4. Press the Enter Key. The value will be input into the system.

Copy

S. Scene 0 <-- Scene [ H]

18



Basic Menu Operation Section 2-3

A convenient method exists for fine adjustment of a number. Move the cursor to
the number to be changed and press the Direction Keys shown in the following

table.
Key Action
} Increases the least-significant digit by one.
4 Decreases the least-significant digit by one.

2-3-6 Inputting Characters

The method for inputting characters for file names or scene comments is de-
scribed below. Characters can be input by selecting them from the following
character table.

The displays other than characters have the functions described below.

Display Action
DEL Deletes the character at the cursor position.
BS Deletes the character immediately to the left of the cursor position.
INS Toggles between insert and overwrite modes. The initial setting is
overwrite.
«— Moves the cursor to the left.
- Moves the cursor to the right.
END Ends the character input operation.
Procedure
1, 2,3.. 1. Move the cursor to the item for which a character is to be input and press the

Enter Key. The character input mode will be entered, and the characters that
can be input will be displayed on the screen.

BRABCDEFGHI JKLM

NOPQRSTUVWXYZ

0123456789 - _

L #S%e ()N
—— Saving| DELBS INS «—  END
N. Filename: [l ].SCN

2. Move the cursor to the character that is to be input.

ABCDEFGHI J KEAM
NOPQRSTUVWXY?Z
0123456789 - _
L #S%& ()N

—— Saving| DELBS INS «—  END
N. Filename: [LA ].SCN

19
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3. Press the Enter Key to input the character. Repeat steps 2 and 3 above to
input multiple characters.

Saving | DEL

N. Filename: [LABELN ].SCN

4. When all the characters have been input, move the cursor to “End” and
press the Enter Key. The character input mode will be quit, and the input
characters will be set.

Clearing All Characters

To clear all characters, press the Shift and Enter Keys while in the character in-
put mode.

Inserting Characters

“INS” can be used to toggle between the insert and overwrite modes. An under-

line will be displayed while in the insert mode, and the cursor will be displayed
while in the overwrite mode.




SECTION 3
Using the Menus

This section describes the two Application Programs. The program and measurement items differ according to the measure-
ments being made. The program measurement items and the sequence of operations are described by using typical measure-
ments as exampl es.

3-1 Fast Defect INSpection Program . . ... ..o 22
3-1-1 Surface Defect Inspection A and Surface Defect InspectionB ............... 22
3-1-2 Surface Defect INSPection C . ... ...ttt 31
3-2  Pattern INSPection Program . ... ...ttt e 36
3-2-1  Region Split INSPection . ... 36
3-2-2  Patern INSpeCtion .. ... ..ttt 40
3-2-3  Classification ... 43
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3-1 Fast Defect Inspection Program

3-1-1 Surface Defect Inspection A and Surface Defect Inspection B

In this example, the Fast Defect Inspection Program is used to detect dirt on the
inside of container lids or cuts in the packing. Position compensation is set so
that the lid can be inspected even if its position changes. When the objects reach
the measurement position, a STEP signal is input from a synchronization sen-
sor. The position compensation function is set to allow measurement when the
position of the boxes is not consistent, i.e., deviates from the measurement posi-
tion. The F350 carries out measurements in sync with the STEP signal. The
measured results (OK or NG) are output to the Terminal Block Unit and defective
products are ejected in the next stage of the process.

Camera @
Synchro-

nization oK
sensor

S

OK

Dirt

NG

Cut in the packaging

O
9,
O
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Procedure
Selecting the Scene Number

1,2,3... 1. Select scene 0. Subsequent data settings will apply to scene 0. Refer to
4-1-1 Selecting the Scene Number.

Setting Processes

2. Set position compensation for process number 0.
3. Set surface defect inspection A for process number 1.

4. Set surface defect inspection B for process humber 2. Refer to 4-3-1 Setting
Measurement Items.

23
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Setting Position Compensation

5. Select “0.Paosition compensation” under “U.Process.”
“P.Position compensation” will be displayed on the menu bar. Refer to 4-3-2
Switching Processes.

:7 . DUMMY/(P4)
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7. Select the position compensation method. In this case, select circle posi-
tioning mode. Refer to 4-27-1 Selecting the Position Compensation Mode.

DUMMY (P5)

8. Register the position compensation model. Refer to 4-27-1 Selecting the
Position Compensation Mode.

9. Draw the position compensation region. Refer to 4-27-3 Setting the Position
Compensation Region.

25
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Setting the Surface Defect Inspection A

10. Select “1.Surface A” under “U.Process.”
“K.Surface A” will be displayed on the menu bar. Refer to 4-3-2 Switching
Processes.
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12. Drawing the inspection region. Using the burr and chip on circle mode, draw
the inspection region. Refer to 4-5-2 Drawing Inspection Regions for Burr
and Chip Inspection on Circular Lines.

DUMMY (P10)

13. The degree of defect is measured in each region. Measure the degree of
major defects in defective and acceptable goods and record the boundary
value. Refer to 4-6-1 Checking Measurement Values.

27



Fast Defect | nspection Program Section 3-1

28

14. Set the measurement conditions and criteria. The large defect inspection
flag is set to ON. Set the boundary value recorded in step 13 as the criteria.
Refer to 4-6-2 Setting Measurement Conditions.

Setting the Surface Defect Inspection B

15. Select “2.Surface B” under “U.Process.”
“E.Surface B” will be displayed on the menu bar. Refer to 4-3-2 Switching
Processes.
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16. Select camera 0. Refer to 4-4-1 Selecting the Camera Number.

17. Draw the inspection region using fast inspection on rectangle. Refer to 4-8-4
Drawing Inspection Regions for Fast Inspection on Rectangle .

18. Measure the density deviation value in each region. Measure the density
deviation value of defective and acceptable goods and record the boundary
value. Refer to 4-9-1 Checking Measurement Values.
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19. Set the measurement conditions and criteria. Set the boundary value re-
corded in step 18 as the criteria. Refer to 4-9-2 Setting Measurement Condi-
tions.

Measurement

20. Execute the measurement using the measurement command. The mea-
surement results are output to the Video Monitor and Terminal Block Unit.
Refer to 4-29-1 Entering Measurement Screens.
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3-1-2 Surface Defect Inspection C

Procedure

In this example, inspections are made for missing or chipped products within a
pallet. When the objects reach the measurement position, a STEP signal is input
from a synchronization sensor. The F350 carries out measurements in sync with
the STEP signal. The measurement result (OK or NG) is output to the Terminal
Block Unit and the pallet with missing or chipped products are ejected in the next
stage of the process.

Camera

Synchronization
sensor

Missing
— Pallet
Chipped
Selecting the Scene Number
1,2, 3. 1. Select scene 0. Subsequent data settings will apply to scene 0. Refer to

4-1-1 Selecting the Scene Number.
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Setting Processes

2. Set surface defect inspection C for process number 0. Refer to 4-3-1 Setting
Measurement ltems.

Selecting the Camera Number

3. Select camera 0. Refer to 4-4-1 Selecting the Camera Number.
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Setting the Measurement Conditions
4. Set the binary level. Refer to 4-11 B.Surface C/Binary level.
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6. Check the measurement values for each window. Measure the area value of
defective and acceptable goods and record the boundary value. Refer to
4-13-2 Checking Measurement Values.

7. Set the measurement conditions. Set the area inspection flag to ON. Set the
boundary value recorded in step 6 as the criteria. Refer to 4-13-3 Setting
Measurement Conditions.
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Measurement

8. Execute the measurement using the measurement command. The mea-
surement results are output to the Video Monitor and Terminal Block Unit.
Refer to 4-29-1 Entering Measurement Screens.
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3-2 Pattern Inspection Program

3-2-1 Region Split Inspection

In this example, scratches, blurring, and dirt are detected on warning messages
attached to the container. When the objects reach the measurement position,
the STEP signal is input by a synchronization sensor. The F350 carries out mea-
surement in sync with the STEP signal. The measurement result (OK or NG) is
output to the Terminal Block Unit and defective products are ejected in the next
stage of the process.

Camera

Synchronization
sensor

= 1=
Judgement
SO Acceptable OK
@ vriniinn gOOdS
Defective NG:Ejected in the next setep
goods
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Procedure
Selecting the Scene Number

1,2,3... 1. Select scene 2. Subsequent data settings will apply to scene 2. Refer to
4-1-1 Selecting the Scene Number.

Setting Processes

2. Set region split inspection for process number 0. Refer to 4-3-1 Setting Mea-
surement Items.
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Selecting the Camera Number

3. Select camera 1. Refer to 4-4-1 Selecting the Camera Number.

Registering Models

4. Set the conditions for registering a region split model. Normally this is set in
the default values. Refer to 4-15-1 Setting the Region Split Conditions.
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5. Set the region to be registered as a model and register the region split model
based on the conditions set in step 4. Refer to 4-15-2 Registering a Model.

- DUMMY/(P31)

Measurement

6. Execute the measurement using the measurement command. The mea-
surement results are output to the Video Monitor and the Terminal Block
Unit. Refer to 4-29-1 Entering Measurement Screens.

DUMMY (P32)
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3-2-2 Pattern Inspection

In this example, scratches and blurring in printing on containers are detected.
When the objects reach the measurement position, the STEP signal is input by a
synchronization sensor. The F350 carries out measurement in sync with the
STEP signal. The measurement result (OK or NG) is output to the Terminal
Block Unit and defective products are ejected in the next stage of the process.

40

Camera

Synchronization
sensor
-

Judgement

Acceptable
goods OK

-
Defective NG
goods

-
Defective NG
goods

— Ejected in the next step

Selecting the Scene Number

1,2,3... 1. Select scene 3. Subsequent data settings will apply to scene 3. Refer to

4-1-1 Selecting the Scene Number.

DUMMY (P33)
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Setting Processes

2. Set pattern inspection for process number 0. Refer to 4-3-1 Setting Mea-
surement ltems.

Selecting the Camera Number
3. Select camera 0. Refer to 4-4-1 Selecting the Camera Number.
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Registering Models

4. Set conditions so that the model is automatically found and registered. Set
according to the characters on the measurement object. Refer to 4-20-2
Setting Automatic Model Registration Conditions.

5. Set the region to be registered as a model. A character will be cut and regis-
tered as a model, based on conditions set in step 4. Refer to 4-20-3 Execut-
ing Automatic Model Registration.
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Measurement
6. Execute the measurement using the measurement command. The mea-
surement results are output to the Video Monitor and the Terminal Block
Unit. Refer to 4-29-1 Entering Measurement Screens.

3-2-3 Classification

In this example, markings on the packaging are used to classify them. The mod-
el number of the previously registered model with the highest correlation value to
the goods is output. When the objects reach the measurement position, the
STEP signal is input by a synchronization sensor. The F350 carries out mea-
surement in sync with the STEP signal.

i

)

ey =

1]
Synchronization ]
sensor o

.‘/
\@/
~ Camera
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Selecting Scene Number

1,2,3... 1. Select scene 0. Subsequent data settings will apply to scene 0. Refer to
4-1-1 Selecting the Scene Number.

DUMMY (P39)

Setting the Process

2. Set classification for process number 0. Refer to 4-3-1 Setting Measure-
ment Items.
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Selecting the Camera Number
3. Select camera 0. Refer to 4-4-1 Selecting the Camera Number.

Setting the Measurement Conditions

4. Set the region to be registered as a model. Refer to 4-23-1 Registering a
Model.
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5. Draw the region for the model search. Refer to 4-24 S.Classify/S.Search
Region.

6. Setting the criteria. Refer to 4-25 S.Classify/C.Condition Settings.
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Measurement

7. Execute the measurement using the measurement command. The number
of the model with the highest correlation value is output to the Video Monitor
and Terminal Block Unit. Refer to 4-29-1 Entering Measurement Screens.

a7



SECTION 4
Functions and their Operations

This section provides detail ed explanation of the functions and their operations.
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4-1-1 Selectingthe SceneNumber: SSScene . ... ..o 52
4-1-2  Copying SceneData: C.COPY . ..ttt vtti et et 53
4-1-3 ClearingSceneData: L.Clear ...t 54
4-1-4  Adding Commentsto Scenes: N.Enter Comment ......................... 54
A-2 D DI Ay ..t 55
4-2-1  Selecting the Image Display Method: FFreeze . .......... ... .. oot t. 55
4-2-2  InputtingImages: l.InputIimage ... 56
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PInput Image After Position Compensation ..................ccovvvnn.... 57
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Bl Setting Conditions
4-1 S.Scene

The Can and Bottling Inspection Software 1 allows up to 16 measurement condi-
tions called scenes to be set and stored. The data that is stored is called scene
data and is identified by scene numbers.

Measurement conditions that have been set can be stored as scene data for
each scene number. Refer to 4-30-3 Saving and Loading Scene Data.

Use memory cards with enough available space for the data that is set. Standard
sizes for scene data are provided in Appendix B.

Important Methods for backing up scene data will differ according to the IMP Unit that is
used. When an F350-C12E IMP Unit is used, a Memory Card is required in order
to use multiple scenes. Scene data other than Scene #0 is backed up on the
Memory Card. If no Memory Card is inserted, scenes cannot be switched, cop-
ied, or cleared.

* Use separate Memory Cards for backing up the other scene data and for sav-
ing and loading dictionary data.

e The same memory cards cannot be used with other application programs.

¢ Do not open the MMI Unit's memory card cover from the time “S.Scene” is se-
lected until you return to the menu bar.

When an F350-C41E IMP Unit is used, a memory card is not required in order to
switch, copy, and clear scenes.

The “S.Scene” menu allows switching of the scene number and editing scene

data.
}7 Selecting Scene Number Page 52
1.Scene .
2.Scene Copying Scene Data Page 53
3 3cene L.Clear Clearing Scene Data Page 54
5.Scene N.Enter comment Adding Comments to Scenes Page 54
6.Scene

1
2
3
4
5
6
7.Scene 7
8.Scene 8
9.Scene 9
A.Scene 10
B.Scene 11
C.Scene 12
D.Scene 13
E.Scene 14
F.Scene 15

SFT + ESC : Edit menu

4-1-1 Selecting the Scene Number: S.Scene

“S.Scene” selects the scene number to display. The measurement conditions
can be set for the specified scene number and the measurement performed
according to the measurement conditions that have been set.

Initial Scene Number

The scene number displayed at start up is the same as the scene number dis-
played when the application program was previously shut down.

The factory default setting is Scene #0 and this scene number is displayed when
the unit is first started.

If “A.Automatic execution” is turned on using “Y.System/M.Initial mode,” the
measurement screen will be displayed for the set scene humber.

Refer to 4-30-1 Automatic Measurement.

Displaying Scene Comments

If a comment is input for a scene, the comment is displayed instead of the scene
number.

Refer to 4-1-4 Adding Comments to Scenes.
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Procedure Select the scene number. The selected scene will be displayed.

WD.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys \

1.Scene 1
2.Scene 2
3.Scene 3
4.Scene 4
5.Scene 5
6.Scene 6
7.Scene 7
8.Scene 8
9.Scene 9
A.Scene 10
B.Scene 11
C.Scene 12
D.Scene 13
E.Scene 14
F.Scene 15

SFT + ESC : Edit menu

4-1-2 Copying Scene Data: C.Copy

“C.Copy” writes the scene data of the selected scene number to a different
scene number. “C.Copy” provides a convenient method of re-using existing data
when scenes have many conditions in common.

Procedure

1,2,3... 1. Move the cursor to the copy destination scene number and press the Shift
and Escape Keys.

2. Select “C.Copy.”
3. Input the copy source scene number.

| Iy 0.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys

‘

1.Scene
L.Clear

1
2.Scene 2
3.Scene 3
4.Scene 4
5Scene 5 N.Enter comment
6.Scene 6

7
8

7.Scene ‘

8.Scene Co
9.Scene 9 Py

A.Scene 10 S.Scene 0 <—- Scene [ 1]
B.Scene 11

C.Scene 12
D.Scene 13 X.Execute
E.Scene 14

F.Scene 15

SFT + ESC : Edit menu

4. Select “X.Execute.” The scene data will be copied from the copy source
scene number to the copy destination scene number.

Important Copying scene data can take a long time if many measurement models are reg-
istered or if the model regions are large. Do not, however, turn off the power dur-
ing a copy operation as this may destroy the data. If this occurs, clear the set
data and restart the system.

53



S.Scene Section 4-1

4-1-3 Clearing Scene Data: L.Clear

“L.Clear” sets the scene data for the selected scene number to the initial default
data. Clearing existing data with this instruction is recommended before setting
new scene data.

Procedure

1,2,3... 1. Move the cursor to the scene number to be cleared and press the Shift and
Escape Keys.

2. Select “L.Clear.” A confirmation message will be displayed.

WD.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys \

‘
1.Scene 1
2.Scene 2
3.Scene 3
4.Scene 4
5.Scene 5
6
7
8
9

C.Copy

N.Enter comment

Scene 0 set data will be cleared.

6.Scene
7.Scene
8.Scene
9.Scene
A.Scene 10
B.Scene 11
C.Scene 12

D.Scene 13 [X.Execute] []
E.Scene 14

F.Scene 15

SFT + ESC : Edit menu

3. Check to see that the selected scene number is highlighted and then select
“X.Execute.” All scene data for the selected scene number will revert to the
initial default data.

4-1-4 Adding Comments to Scenes: N.Enter Comment
“N.Enter comment” can be used to add comments to scenes. Comments, such
as the item being measured, can be used as a scene title.
The comment can be up to ten characters long.

Procedure

1,2,3.. 1. Move the cursor to the scene number for which a comment is to be entered
and press the Shift and Escape Keys.

2. Select “N.Enter comment.”
3. Enter the comment.

WD.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys

0.Scene 0
2.Scene
3.Scene
4.Scene
5.Scene
6.Scene
7.Scene
8.Scene
9.Scene

2
3
4
5
6
7
8
9
A.Scene ::LS N.Enter comment : [LABELN 1
12
13
14
15

C.Copy
L.Clear

N.Enter comment

ABCDE
NOPER
‘ 012K4
L #3$ %&

Enter ( peLBs INs

C.Scene
D.Scene
E.Scene
F.Scene

B.Scene

SFT + ESC : Edit menu
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4. Select “E.End.” The comment will be displayed instead of the scene num-
ber.

WD.Disp U.Proc C.Camera N.Settings M.Meas Y.Sys

0.Scene 0

2.Scene 2
3.Scene 3
4.Scene 4
5.Scene 5
6.Scene 6
7.Scene 7
8.Scene 8
9.Scene 9
A.Scene 10
B.Scene 11
C.Scene 12
D.Scene 13
E.Scene 14
F.Scene 15

SFT + ESC : Edit menu

4-2 D.Display

“D.Display” can be used to set the method for displaying images on the Video
Monitor. Select a display method that is useful for setting scene data and moni-
toring measurement status.

| Selecting the Image Display Method Page 55
I.Input image ) Inputting Images N ) Page 56
P-Inputimage after posi cmp | Inputting Images After Position Compensation Page 57

4-2-1 Selecting the Image Display Method: F.Freeze

There are two methods for displaying images: static (freeze) and dynamic (un-
freeze). When unfreeze is selected, images from the camera are displayed as is.
Select unfreeze when focusing the camera and adjusting images.

When freeze is selected, images are displayed as static images. Select freeze
for displaying as static images the measured images of objects moving at high
speed, or for setting data while observing a static image.

There are two methods for displaying static images. One way is to freeze the
camera image just as it is, and the other way is to freeze the image after position
compensation. For more information, refer to 4-2-2 Inputting Images and
4-2-3 Inputting Images After Position Compensation.

Using Strobes
When unfreeze is selected, strobes flash continuously. When freeze is selected,
strobes flash simultaneously with the inputting of images.

Timing of Inputting Images

Static (freeze) images are updated when the following functions are executed:
o Start-up

e The scene number is switched using“S.Scene.”

e The image is input using “D.Display/l.Input image.”

e The image is input using “D.Display/P.Input image after position compensa-
tion.”

e The camera number is switched using “C.Camera.”
o A measurement is executed using “M.Measure/O.Measure monitor.”
e A measurement is executed using “M.Measure/O.Measure.”

55




D.Display Section 4-2

Procedure
1,2, 3... 1. Select “F.Freeze.”

2. Select the display method. If “F.Freeze” is selected, the image at the time
“F.Freeze” was selected will be displayed.

Freeze

F.Freeze

4-2-2 Inputting Images: l.Input Image

“l.Input image” displays camera images as static just as they are (i.e., without
position compensation). The timing for inputting images can be specified by
pressing the Enter Key or using the STEP signal. Images are input simulta-
neously with the pressing of the Enter Key or inputting of the STEP signal, and
the static (freeze) image is displayed. The display method is automatically set to
“F.Freeze.”

For information on displaying images after position compensation, refer to
4-2-3 Inputting Images After Position Compensation.

Procedure
1,2,3... 1. Select “l.Input image.” The dynamic (unfreeze) image will be displayed.

2. Press the Enter Key or turn ON the STEP signal. The static (freeze) image
will be displayed.

Input Image

ENT, STEP: Input image
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4-2-3 Inputting Images After Position Compensation:
P.Input Image After Position Compensation

Procedure

1,2, 3.

4-3 U.Process

“P.Input image after position compensation” displays as static (freeze) images
the image after position compensation in either of the following circumstances:

1. When position compensation is set for the same camera number up to the
process number that is currently displayed.

2. When position compensation is set for the process number that is currently
displayed.
The timing for inputting images can be specified by pressing the Enter Key or
using the STEP signal. Set the position compensation function in advance. For
details, refer to 4-27 P.Position Compensation.

Images are input simultaneously with the pressing of the Enter Key or the input-
ting of a STEP signal, and the static (freeze) images are displayed. The display
method is automatically set to“F.Freeze.”

If the measurement object’s position and inclination are not fixed, first display the
static (freeze) image after position compensation and then set the measurement
conditions.

1. Select “l.Input image.” The dynamic (unfreeze) image and the process num-
ber for which position compensation is to be executed will be displayed.

2. Press the Enter Key or turn ON the STEP signal. The static (freeze) image
will be displayed.

Input Image after Position Compensation
Process No.: 0

ENT, STEP: Input image

The Application Program contains three measurement items, which are used in
combination to perform actual inspections. “U.Process” is used to set up mea-
surement items as processes for execution by performing the following:

o Set the order in which measurement items are to be executed by assigning
them to process numbers.

e Switch the measurement item displayed on the menu bar.

You must switch to the process for the desired measurement item before mea-
surement conditions can be set for the measurement item.

For details on the measurement items that can be set, refer to 2-2 Starting and
Quitting an Application Program.
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4-3-1 Setting Measurement Items: U.Process

58

0.Posi cmp
1.Posi cmp
2.Pattern

MMOOm®POPNO U AW

SFT + ESC : Edit menu

“U.Process” is used to set the order in which to execute measurement items by
allocating the desired measurement items to process numbers 0 to F. When a
measurement instruction is input, the measurement items assigned to process
numbers 0 to F are executed in order beginning with the lowest process number.
Any process number for which no measurement item is set will be skipped.

Processes (= measurement item + measurement conditions)

0.Posi cmp
1.Pattern

2.
3.
4. T Measurement items

Process number

In the above example, pattern inspection is executed after position compensa-
tion.

Up to 16 processes can be set per screen.
Example:

Two stages of position compensation can be executed for a single camera.
When it is necessary to inspect a large range of rotation, two-stage position com-
pensation can be used to reduce the number of registered rotation models, en-
abling faster position compensation. Refer to the example in the following il-
lustration.

0.Position compensation

- Rotation angle range: 360°
Pitch angle: 20°
s 0" 20" 40 360°
Rough position compensation
is executed.
l Image scrolled
1.Position compensation
Rotation angle range: £20°
A B Pitch angle: 2°
-20° 0 2" +20°
~-[4] Precise position compensa-
tion is executed.
w§v Image scrolled

2.Pattern inspection

Pattern inspection is executed af-
ter two-stage position compensa-

A B tion.
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When images of multiple workpieces are input by a single camera, position com-
pensation can be executed for the respective workpieces. Refer to the example
in the following illustration.

0.Position compensation

g.gosi cmp Images of workpieces on two lines are input by a
attern single camera. Position compensation is executed

2.Posi cmp A
% for workpiece #1.
Y
@

3.Pattern
Image scrolled

1.Pattern inspection

Pattern inspection is performed for workpiece #1.

:

MMOOBPO®NO O

SFT + ESC : Edit menu

l' Image scrolled

2.Position compensation

& The original image is restored and position com-

pensation is executed for workpiece #2.

Image scrolled

3.Pattern inspection

Pattern inspection is performed for workpiece #2.

Procedure
1,2,3... 1. Move the cursor to the process number for which the measurement item is
to be set, and press the Shift+Escape Keys. The measurement items will be
displayed.

If a process number for which a measurement item is already set is selected,
a message will be displayed to confirm that the previously setting should be
cleared. To set a different measurement item for that number, execute the
“clear” operation.

2. Select the measurement item to be used for measurement.

‘ S.Scene D.Disp C.Camera N.Settings M.Meas Y.Sys ‘

0.Posi cmp

TMOOWPORNOTAWNE

SFT + ESC : Edit menu
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The measurement time per scene can be shortened by consecutively setting
processes with the same camera number, filtering, and background suppres-
sion level. The measurement time also varies with the order of measurement
items if the measurement items include surface defect inspection B. The mea-
surement time can be shortened by setting surface defect inspection B as the
last process number. Refer to 4-29-1 Entering Measurement Screens.

4-3-2 Switching Processes: U.Process

“U.Process” selects the process to be displayed on the menu bar. The measure-
ment conditions and other settings can then be set for the measurement item
that is displayed.

Procedure Select the process number to be switched. The measurement item for the se-
lected process will be displayed on the menu bar.

‘S.Scene D.DispC.Camera P.Posicmp M.Meas Y.Sys

0.Posi cmp

TMOOWPORNO N AWN

SFT + ESC : Edit menu

4-3-3 Copying Measurement Item Settings: C.Copy

“C.Copy” copies the setting of a specified process number to another process
number. In cases where there are a lot of conditions in common between pro-
cesses, it is convenient to copy process data that has already been created.

Procedure

1,2,3... 1. Move the cursor to the process number of the copy destination and press
the Shift+Escape Keys.

2. Select “C.Copy.”
3. Enter the process number of the copy source.
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4. Select “X.Execute.” The data will be copied from the copy source to the copy
destination.

[ S.Scene D.DispC.Camera P.Posi cmp M.Meas Y.Sys \

0.Posi cmp ‘

1. 0.Posi cmp

2 1.

i 2.

5
8 \

7

8 Copy

9

A U.Process 1 <-- Process|[ 0]
B

[ef

o X.Execute

E|

F.

SFT + ESC : Edit menu

4-3-4 Clearing Measurement Item Settings: U.Process

“U.Process” clears all setting for the specified process number. In order to set a
different measurement item for a particular process number, it is first necessary
to clear any measurement item that may already be set for that number.

Procedure

1,2,3... 1. Move the cursor to the process number to be cleared, and press the
Shift+Escape Keys. A confirmation message will be displayed.

2. Check the process number again, and then select “X.Execute.” All of the
data that has been set for that number will be cleared.

[ S.Scene D.Disp [YEZRI C.Camera P.Posi cmp M.Meas Y.Sys ‘

1.

2
3
4.
5.
6
7

Process 0 set data will be cleared.

[X.Execute] []

SFT + ESC : Edit menu
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4-4 C.Camera

“C.Camera” can be used to select the camera number and set data related to the
displayed image of the measured object.

Selecting the Camera Number Page 62
F.Filtering Selecting the Filtering Page 62
B.BGS level Setting Background Suppression Levels ~ Page 66

~ebration Setting Calibration Data Page 68

4-4-1 Selecting the Camera Number: C.Camera

Procedure

1,2, 3.

“C.Camera” can be used to select the camera number for the currently displayed
process. A camera number can be selected for each process number.

1. Select “C.Camera.”

2. Select the camera number. The image from the selected camera number
will be displayed.

Camera

1.Camera 1
2.Camera
3.Camera
4.Camera
5.Camera
6.Camera
7.Camera

~NoobhwN

4-4-2 Selecting Filtering: F.Filtering

Important

“F.Filtering” is used to process the camera image into an image more suitable for
measurement. Select a filtering function that matches the environment and re-
quired measurement.

If filtering is specified for a particular camera number, the filtered image is always
displayed for that camera number.

If more than one camera is used, filtering can be set individually for each cam-
era.

Correct measurement is not possible if the filtering and background suppression
levels used during measurement are different from those used that were used
when the model was registered. When setting the filtering and background sup-
pression levels for the measurement object, set the filter and background sup-
pression levels for each camera number before registering models. Do not
change the filtering after registering the models.
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OFF No filtering. The raw image is displayed.

Smoothing Displays a smoothed image with noise suppressed. Smoothing allows suppres-
sion of the effects of uneven lighting due to scratches, patterns, or roughness of
the surface. Select either weak or strong smoothing.

et g

0
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Edge Enhancement Displays an image with enhanced edges between bright and dark regions.
Select the degree of edge enhancement from 1 to 5. Edge enhancement 5 is
stronger than edge enhancement 1.

thien iy

DUMMY (P48)

Vertical Edges Displays an image of only the vertical edges between bright and dark regions.

DUMMY (P49)

Horizontal Edges Displays an image of only the horizontal edges between bright and dark regions.

DUMMY (P50)
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All Edges Displays an image of all edges between bright and dark regions.

DUMMY (P51)

Procedure Select “F.Filtering.” The image will be displayed using the filtering at the cursor
position. Set the filtering for the displayed camera number.

Filtering

W.Weak smoothing
S.Strong smoothing

1.Edge enhancement level 1
2.Edge enhancement level 2
3.Edge enhancement level 3
4.Edge enhancement level 4
5.Edge enhancement level 5
V.Vertical edges
H.Horizontal edges

X.All edges

SFT + ESC : Edit menu

Copying Filter Settings

The filter settings for a specified process number can be copied to the process
number that is currently displayed.

The measurement time per scene can be shortened if processes with the same
camera number, filtering, and background suppression level are set consecu-
tively. The measurement time also varies with the order of measurement items if
the measurement items include surface defect inspection B. The measurement
time can be shortened by setting surface defect inspection B as the last process
number. Refer to 4-29-1 Entering Measurement Screens.
Procedure
1,2,3... 1. Select “F.Filtering.”
2. Press the Shift+Escape Keys. The Edit menu will be displayed.

3. Enter the copy source process number.
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4. Select “E.End.” The copy source filter settings will be copied.

Filtering
0.0ff

V.Vertical edges

X.All edges

H.Horizontal edges

W.Weak smoothing

S.Strong smoothing

1.Edge enhancement level 1
2.Edge enhancement level 2
3.Edge enhancement level 3
4.Edge enhancement level 4
5.Edge enhancement level 5

Edit Menu

U.Process number [ 0] copy

SFT + ESC : Edit menu

4-4-3 Setting Background Suppression Levels: B.BGS Level

“B.BGS level” changes images with densities below the lower limit to 0, and den-
sities above the upper limit to 255. Images with densities between the lower and
upper limits are graded from O to 255.

Noise can be eliminated by converting the background of the object being read

to specific densities.

Important Correct measurement is not possible if different background suppression levels
are used during measurement than those used when the model data was regis-
tered. Do not change the background suppression level after registering the

models.

Key input

Action

A4

Select the upper and lower limits.

A
<4'p

Change the numbers.

Procedure
1, 2, 3... 1. Select “B.BGS level.”

2. Set the upper and lower limits.

3. Press the Enter Key. The upper and lower limits will be set.

Background Suppression Level

SFT + ESC : Edit menu

U. Upper: [EEE ]
L. Lower:[ 0]
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Copying the Background Suppression Level
The background suppression level for a specified process number can be cop-
ied to the process number that is currently displayed.

Note The measurement time per scene can be shortened if processes with the same
camera number, filtering, and background suppression level are set consecu-
tively. The measurement time also varies with the order of measurement items if
the measurement items include surface defect inspection B. The measurement
time can be shortened by setting surface defect inspection B as the last process
number. Refer to 4-29-1 Entering Measurement Screens.

Procedure
1,2,3... 1. Select “B.BGS level.”
2. Press the Shift+Escape Keys. The Edit menu will be displayed.
3. Enter the copy source process number.

4. Select “E.End.” The copy source background suppression level setting will
be copied.

Background Suppression Level U. Upper: [BEE |
L. Lower:[ 0]

Edit Menu —

U.Process number [ 0] copy

SFT + ESC : Edit menu
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4-4-4 Setting Calibration Data: A.Calibration

“A.Calibration” converts inspection results (pixel measurements) into physical
units such as mm. Set the calibration data for making this conversion. Refer to

the following table for the default values of calibration data.

Parameter

Default value

Field of view

512 (W) x 484 (H)

Magnification

1 (1 mm/pixel)

Coordinate system

Left-handed system

Origin of physical coordinates (0, 0)

Screen coordinates (0, 0)

Camera angle

OO

Different calibration data can be set for each camera according to the field of
view. Select a camera number before setting calibration data. Refer to 4-4-1 Se-
lecting the Camera Number.

Registering Calibration Models

Set a rectangular region containing a mark (an image with a feature) as the cal-
ibration model. The physical coordinates of the mark must be known. The rect-
angular region is called a “model frame.” Move the mark to two or more positions
and input the physical coordinates of the positions to set the calibration data.
The position where the physical coordinates are input is called the “reference
point.” Calibration models need not be registered if calibration data is set with the
“A.Calibration/N.Numeric input” menu.

Procedure

1,2, 3... 1. Select “A.Calibration.”

2. Select “M.Model registration.” A dotted box and an arrow cursor will be dis-
played.

Calibration (Camera 0)

M.Model registration

X.Execute
N.Numeric
P.Reference parameters

3. Specify the top-left corner coordinates of the model frame.

(Pattern Inspection Program)
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4. Specify the bottom-right corner coordinates of the model frame.

Model Registration (Camera 0) X: [275]
Y: [254]

R

TN

Specify the upper left and lower right coordinates for model.

5. Specify the reference point. Press the Enter Key to locate the reference
point in the center of the model frame. The image in the model frame will be
registered as the calibration model. To change the reference point, go to
step 6.

Model Registration (Camera 0)

ENT: Registration ESC:Cancel SFT+ESC:Change reference point

6. Press the Shift+Escape Keys. To specify a point in the model frame as a ref-
erence point, perform steps 7 to 9. To specify the center of gravity of the
mark as a reference point, go to step 10.

(Pattern Inspection Program)
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7. Select “H.Manual setting.”

Reference Point (Camera 0)

H.Manual setting

G.Gravity measurement

8. Move the cursor to specify the point.

9. Press the Enter Key. The image in the model frame will be registered as the
calibration model and the specified point will be used as the reference point.

Reference Point (Camera 0) X: [250]
Y: [218]

1/}/<=/—:Cursor movement ENT:Setting ESC:Cancel

10. Select “G.Gravity measurement.”

Reference Point (Camera 0)

H.Manual setting

G.Gravity measurement

(Pattern Inspection Program)
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11. Set the binary level to make the mark white.

12. Press the Enter Key. The center of gravity will be measured, and the model
frame will be moved so that the center of gravity is in the center of the model
frame.

Reference Point (Camera 0) Upper: [255]

=&

M|:Upper/Lower </—:Level SFT+1/|:Rev ENT:Set ESC:Cancel

13. Specify the size of the model frame on the basis of the center of gravity.

14. Press the Enter Key. The image in the model frame will be registered as the
calibration model and the center of gravity of the mark will be used as the
reference point.

Model Registration (Gravity Reference) X: [281]
Y: [272]

Specify the model frame size.

(Pattern Inspection Program)
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Setting Calibration Data

The following three methods can be used for setting calibration data. The latest
calibration data overwrites the previous calibration data.

Sampling

Search within a search region for an image that has the same pattern as the pat-
tern of the calibration model, and display a cursor in the reference point of the
image so that the physical coordinates of the reference point can be input. Move
the mark for sampling in two or more positions.

Procedure
1,2, 3.. 1. Select “A.Calibration.”
2. Select “X.Execute.”
3. Select “S.Sampling.”

Calibration (Camera 0)

M.Model registration

N.Numeric

P.Reference pal

D.Distortion compensation

4. Move the workpiece so that the mark will be displayed in the search region.
Follow the procedures in steps 5 and 6 to change the search region. If there
is nothing to be changed, go to step 7.

Sampling (Camera 0) [1time]

IENT:SampIing ESC:End SFT+ESC:Search region setting

5. Press the Shift+Escape Keys.

(Pattern Inspection Program)
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6. Specify the coordinates at the top-left and bottom-right corners of the search
region.

Search region (Camera 0) X: [404]
Y: [336]
+ """""""""" hl
! [
' 1
1 1
! [
i i
1 1
' 1
i i
! [
1 1
U 1
1 1
oot =
Specify the upper left and lower right coordinates.

7. Press the Enter Key. Sampling will be executed, a cursor will be displayed in
the reference point of the image, and the coordinates menu will be dis-
played.

8. Set the physical coordinates of the reference point and select “E.End.” To
execute sampling in two or more positions, repeat steps 4 to 8.

Sampling is possible in a maximum of 15 positions with a calibration model.
The larger the number of sampling operations is, the more precise calibra-
tion data will be.

Sampling (Camera 0)

——— Coordinates ——

X, X= [ 128.23] mm
Y,Y= [ 211.49]mm

Input physical coordinates.

9. Press the Escape Key. A confirmation message is displayed. The confirma-
tion message is displayed automatically when sampling has been executed
in 15 positions.

(Pattern Inspection Program)
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10. Select “X.Execute.”

Sampling (Camera 0)

Calibration parameters will be registered.

[ [C.Cancelj

Distortion Compensation

Optical distortion, which is caused by irregularities in the lens, can be corrected
with “D.Distortion compensation.” Select “D.Distortion compensation” to obtain
more accurate calibration data.

Procedure
1,2,3.. 1. Select “A.Calibration.”
2. Select “X.Execute.”

3. Select “D.Distortion compensation.” A rectangular region will be displayed
at the top-left of the screen.

Calibration (Camera 0)

M.Model registration

N.Numeric
P.Reference pal S.Sampling
D.Distortion compensation

4. Move the workpiece so that the mark is displayed inside this rectangular
region.

Important Move the workpiece horizontally and vertically only. Incorrect calibration data
will result if the workpiece is rotated.

5. Press the Enter Key. A cursor will be displayed in the reference point of the

mark, and the coordinates menu will also be displayed.

6. Set the physical coordinates of the reference point and select “E.End.” Simi-
lar rectangular regions will be displayed at the top-right and bottom-left of

(Pattern Inspection Program)
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the screen. Repeat steps 4 to 6. A message will be displayed when the

operation is complete.

pensation (Camera 0)

—— Coordinates ——

X,X= [ -13.5] mm
Y, Y= 31L5]mm

Input physical coordinates.

7. Move the mark to the specified physical coordinate position.

8. Press the Enter Key. Repeat steps 7 and 8 as instructed in the messages
that will be displayed. A confirmation message will be displayed when the

input of all 25 positions is complete.

Distortion Compensation (Camera 0)

Move the models in parallel to
X= 10.000 mm Y= 25.500 mm

ENT: Measure

(Pattern Inspection Program)
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9. Select “X.Execute.”

Distortion Compensation (Camera 0)

Calibration parameters will be registered.

[] [C.Cancel]

Numeric

Input a value directly for the magnification. The magnification indicates the
physical dimension per pixel. For example, if a length of 10 mm is displayed with
100 pixels on the screen, the magnification will be 0.1 (10 mm/100 pixels).

Parameters other than the magnification are set to default values. If calibration
data has been set with sampling or distortion compensation, all the calibration
data will be overwritten.

Procedure
1,2, 3.. 1. Select “A.Calibration.”
2. Select “N.Numeric.” The Numeric screen will be displayed.
3. Input the magnification within a range from 0.001 to 9.999.
4. Select “E.End.”

Calibration (Camera 0)

M.Model registration
X.Execute

N.Numeric

P.Reference parameters

Numeric
M.Magnification: [0.682] mm/pix

(Pattern Inspection Program)
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Checking the Calibration Data
Check the calibration data that has been set.

¢ is the standard deviation of the errors. This standard deviation is calcu-
lated from the errors between the physical coordinates input when the cal-
ibration data was set and the coordinates converted using the conversion
factors Ato F.

The standard deviation is calculated using the following formula.

G= [_Ngl{(RXi —X')2 + (RYi— Y'i)2}N]

Where,

Rxi, Ryi: the input physical coordinates (for i = 1 to N)

X'i, Y'i: the physical coordinates converted using the conversion factors (for i = 1 to N)
N: number of data points (no distortion compensation = 5, distortion compensation = 25)

A to F are the calculated conversion

Reference Parameters (Camera 0) factors which are used to convert the
camera coordinates to physical coor-
dinates.

parameters for Calibration The con_verted coordl_nates are calcu-
lated using the following formula.
A = 1.0000 mm/pix D = 0.0000 mm/pix X'=A*X+B*Y+C
B = 0.0000 mmipix E = 1.0000 mm/pix Y=D*X+E*Y+F
C = 0.000 mm F = 0.0000 mm Where,
o = 00000 em= 0.0000 mm X, Y: measured position in camera
coordinate system (units: pixels)
Parameters for Distortion Compensation X', Y': converted position in physical
coordinate system (units: mm)
[' ax= 0.00000000 /pix2 Xc= 255.500 pix
L ay= 0.00000000 /pix2 Yc= 241.500 pix]_ —— “em” is the maximum error.
The maximum error between the
Field of vision:  512.000 mm physical coordinates input when the
calibration data was set and the coor-
. . . ) dinates converted using the conver-
aX is the distortion coeffi- . 9
T S sion factors A to F.
cient in the X direction. i i i i The maximum error is calculated
oY is the distortion coeffi- The physical dimensions in ) .
o S the X direction of the field of using the following formula.
cient in the Y direction.

view in millimeters (mm).

em = MAX (/ (RXi - X')2 + (RYi - Y'i)?)

Where,

MAX: function to output the maximum
value achieved from O to N.

RXxi, Ryi: the input physical coordi-
nates (fori=1to N)

X’i, Y’i: the physical coordinates con-
verted using the conversion factors
(fori=1toN)

N: number of data points (no distor-
tion compensation = 5, distortion
compensation = 25)

Xc: X coordinate of lens center
Yc: Y coordinate of lens center

Procedure

1,2, 3. 1. Select “A.Calibration.”

(Pattern Inspection Program)
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78

2. Select “P.Reference parameters.” The parameter table of the calibration

data for the currently displayed camera will be displayed.

Calibration (Camera 0)

M.Model registration
X.Execute
N.Numeric

P.Reference parameters

(Pattern Inspection Program)

Position Compensation
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B Surface Defect Inspection A

Surface defect inspection A appears on the menus simply as “K.Surface A.”

“K.Surface A” detects chips, burrs, scratches, and dirt in inspection regions. It
detects defects by searching for changes in density within the inspection region.
Four modes are available for detecting these defects. Select the most suitable
mode according to the type of inspection.

Surface defect inspection A must be set for a process number before it can be
used. Refer to 4-3 U.Process.

Select the camera number before setting the inspection region. Refer to 4-4-1
Selecting the Camera Number.

4-5 K.Surface A/R.Registration

Four modes are available to detect chips, burrs, scratches, and dirt in inspection
regions. Use “R.Registration” to select the most suitable mode according to the
type of inspection before drawing the inspection region. Use the position com-
pensation function if the position or angle of the inspection part is not stable. Re-
fer to 4-27 P.Position Compensation.

When using the position compensation function, display a still (freeze) image af-
ter position compensation and then draw the inspection region. Refer to 4-2-3
Inputting Images After Position Compensation.

C.Burr and chip on circle L—— Drawing Inspection Regions for Burr and
ITC '\b' - .- Chip Inspection on Straight Lines  Page 79
OMRON ,
' = Drawing Inspection Regions for Burr and
- Chip Inspection on Circular Lines  Page 85
P.Scratch and dirt M.Shape . . .
Drawing Inspection Regions for Scratch and
Dirt Inspection Page 91
OMRON OMRON:
Tttt T T T ) — Drawing Inspection Regions for Shape Inspec-
| i" . tion for Model Registration Page 98
\

4-5-1 Drawing Inspection Regions for Burr and Chip Inspection on
Straight Lines: L.Burr and Chip on Line
“L.Burr and chip on line” inspects for chips and burrs along the straight edge of a

workpiece. Draw the inspection regions. Specify the start point, end point, and
width of the region.

L.Burr and chip on line

7
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Important Do not draw the inspection region to include any mark or pattern, otherwise in-
correct inspection will result because marks and patterns inside the inspection
region cannot be differentiated from chips and burrs.

Inspection region 0 Inspection region 0 oK Inspection region 1

S No Good

This portion is detected as a burr or chip,
because the difference in density between
this portion and the adjacent portion is large.

Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.

Procedure
1,2,3... 1. Select the region number. A list of inspection mode will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOORWNE

2. Select “L.Burr and chip on line.” An arrow cursor will be displayed in the cen-
ter of the screen.

New Registration (Region 0)

L.Burr and chip on line C.Burr and chip on circle
RN 2
[
OMRON
P.Scratch and dirt M.Shape
.-
OMRON OMRON:
--------- B
'
: > 1
I
[

0
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3. Draw a rectangular region. The region that is drawn will be registered will be
registered as the inspection region.

Burr and Chip on Line HI: [39]

..........

Specify the width of the line.

Modifying Inspection Regions
An existing inspection region can be modified. The inspection mode, however,
cannot be changed. If you want to change it, you must clear the inspection region
and draw a new one. When the cursor is moved to select a inspection region
number, the inspection region at the cursor position is displayed with solid lines.

Procedure
1, 2, 3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13

OCO~NOUBRWNRE

E.Region 14
F.Region 15
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2. Select “R.Modify.”

Region 0 Inspection Mode: Burr and Chip on Line

R.Modify
L.Clear
M.Mask

3. Modify the inspection region. The modified inspection region will be regis-
tered.

Burr and Chip on Line HI: [39]

Modify the line width.
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Clearing Inspection Regions
Use the following procedure to clear an unnecessary inspection region. (i.e., a
region not being used for inspection)

Procedure
1,2,3... 1. Select the region humber.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOOOBRWNEF

2. Select “L.Clear.” A confirmation message will be displayed.

3. Select “X.Execute” after rechecking the inspection region number. The in-
spection region will be cleared.

Region 0 Inspection Mode: Burr and Chip on Line

R.Modify

M.Mask

Region 0 will be cleared.

[ [C.Cancel]
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Changing Mask Size and Pitch

With burr and chip on line inspection, the mask in the rectangular inspection re-
gion is moved little by little to detect the most defective positions. Use the follow-
ing procedure to set mask size and pitch.

Item Details
Mask size When inspection regions are newly drawn, the default mask size is 10. Set the mask size
between 4 and 80, according to the sizes of the burrs and chips to be detected. The larger the
mask size, the shorter the processing time will be.
Mask pitch This sets the pitch for moving the mask. The default mask pitch for a inspection region is 4. Set
the mask pitch between 1 and 6 according to the sizes of the burrs and chips to be detected.
The mask pitch does not affect the processing time.
S Inspection region
Mask
Mask size
Mask pitch
(Set value x mask size/2)
Procedure

1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUO_WNE

2. Select “M.Mask.”

3. Correct the mask size and mask pitch.
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4., Select “E.End.”

Region 0 Inspection Mode: Burr and Chip on Line

R.Modify
L.Clear

Mask Settings

0.Mask size : [10] [4 to 80]
1.Mask pitch : [ 4] [1 to 6](xMask size/2)

4-5-2 Drawing Inspection Regions for Burr and Chip Inspection on
Circular Lines: C.Burr and Chip on Circle

“C.Burr and chip on circle” inspects for chips and burrs along the circular edge of
a workpiece. Draw the inspection regions.

C.Burr and chip on circle

Important Do not draw the inspection region to include any mark or pattern, otherwise in-
correct inspection will result because marks and patterns inside the inspection
region cannot be differentiated from chips and burrs.

Inspection region 0 Inspection region 0
No Good

| Inspection region 1

This portion is detected as a burr or chip, because
the difference in density between this portion and Inspection region 3 Inspection region 2
the adjacent portion is large.

Use the following figures to draw inspection regions.

Figure type Drawing method
C.Circle Specify the center of the circle, a point on the circle, and the circle
width.
P.Arc Specify the start and end points of the arc, a point on the arc, and
the arc width.
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Drawing New Inspection Regions

Procedure

86

1,2, 3.

Use the following procedure to draw a new inspection region.

1. Select the region number. A list of inspection modes will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOORWNEF

2. Select “C.Burr and chip on circle.”

New Registration (Region 0)

L.Burr and chip on line

C.Burr and chip on circle

P.Scratch and dirt

M.Shape

OMRON:
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3. Select the figure. An arrow cursor will be displayed in the center of the
screen.

Burr and Chip on Circle (Region 0)

P.Arc

4. Draw the inspection region. The region that is drawn will be registered as the
inspection region.

Burr and Chip on Circle (Circle) HI: [33]

Specify the line width for the circle.

Modifying Inspection Regions

An existing inspection region can be modified. The inspection mode, however,
cannot be changed. If you want to change it, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select a inspec-
tion region number, the inspection region of the cursor position is displayed with
solid lines.

87



K.Surface A/R.Registration Section 4-5

Procedure
1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUOBRWNRE

2. Select “R.Modify.”

Region 0 Inspection Mode: Burr and Chip on Circle (Circle)

L.Clear
M.Mask

3. Modify the inspection region. The specified inspection region will be regis-
tered.

Burr and Chip on Circle (Circle) HI: [33]

Modify the line width.

8
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Clearing Inspection Regions
Use the following procedure to clear an unnecessary inspection region. (i.e., re-
gion not being used for inspection)

Procedure
1,2,3... 1. Select the region humber.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOOOBRWNEF

2. Select “L.Clear.” A confirmation message will be displayed.

3. Select “X.Execute” after rechecking the inspection region number. The in-
spection region will be cleared.

Region 0 Inspection Mode: Burr and Chip on Circle(Circle)

R.Modify

M.Mask

Region 0 will be cleared.

[ [c.Cancelj
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Changing Mask Size and Pitch

With burr and chip on circle inspection, the mask in the circular inspection region
is moved little by little to detect the most defective positions. Use the following
procedure to set mask size and pitch.

Item Details
Mask size When inspection regions are newly drawn, the default mask size is
10. Set the mask size between 4 and 80, according to the sizes of
the burrs and chips to be detected. The larger the mask size, the
shorter the processing time will be.
Mask pitch This sets the pitch for moving the mask. The default mask pitch of
a inspection region is 4. Set the mask pitch between 1 and 6
according to the sizes of the burrs and chips to be detected. The
mask pitch does not affect the processing time.
Mask—\
— Inspection region
Mask size
Mask pitch
(Set value x mask size/2)
Procedure
1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUORWNE

2. Select “M.Mask.”

3. Correct the mask size and mask pitch.

%
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4., Select “E.End.”

Region 0 Inspection Mode: Burr and Chip on Circle (Circle)
R.Modify
L.Clear

Mask Settings

0. Mask size : [10] [4 to 80]
1. Mask pitch: [ 4] [1 to 6](xMask size/2)

4-5-3 Drawing Inspection Regions for Scratch and Dirt Inspection:
P.Scratch and Dirt

“P.Scratch and dirt” inspects for scratches and dirt on a work piece. Draw the
inspection regions.

P.Scratch and dirt

Important Do not draw the inspection region to include any marks or patterns, otherwise
incorrect inspection will result because marks and patterns inside the inspection
region cannot be differentiated from scratches and dirt. Use the shape inspec-
tion to inspect for scratches and dirt in a region containing marks or patterns.

No Good

~— This portion is detected as a scratch and dirt,
because the difference in density between
this portion and the adjacent portion is large.

OmRON

The inspection region can be drawn as a combination of the following figures.

o1
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Figure type Drawing method
B.Box Specify two diagonally opposed corner points
C.Circle Specify the center, and then specify any point on the
circumference.
A.Ellipse Specify the center, and then specify any corner of the
rectangle that circumscribes the ellipse.
P.Polygon Specify adjacent corners in sequence. A maximum of 254

corners can be specified. Press the Enter Key twice after
designating the last corner. The last corner will be
connected to the first corner with a line to create the

polygon.
To move figures that are drawn, use the following item.

Item Action

M.Move all Moves all figures together in parallel.

The following two modes are available for drawing figures. A combination of the
modes in appropriate order makes it possible to draw complicated figures.

Drawing mode Action

O.Draw(OR) 1 Draw(OR) 2 Draw(OR) Use this mode to draw
regions which are
registered as inspection
regions. Multiple figures
can be drawn in the same
inspection region number
and used as a single
inspection region.

M.Mask(NOT) 1 Draw(OR) Use this mode to delete
2 Mask(NOT) parts of th_e inspec_tion
region. If figure B is drawn
in mask mode over a
previously-drawn figure A,
the area inside figure B is
deleted. However, the area
inside figure B is not
deleted if figure A is drawn
after figure B is drawn in
mask mode.

Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.

Procedure
1,2,3... 1. Select the region number. A list of inspection modes will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOOBRWNEF

02
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2. Select “P.Scratch and dirt.”

New Registration (Region 0)

L.Burr and chip on line C.Burr and chip on circle

P.Scratch and dirt M.Shape

OMRON OMRON:

3. Select a figure.

4. Select a drawing mode. An arrow cursor will be displayed in the center of the
screen.

Scratch and Dirt (Region 0)

C.Circle| [SNEWER
A.Ellipsg M.Mask(NOT)
P.Polygd

M.Move all

5. Draw the inspection region. To draw two or more figures for the same in-
spection region number, repeat steps 3 to 5.

03
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6. Press the Escape Key. The figure that was drawn will be registered as the
inspection region.

Box(OR) X:[315]
Y: [261]

Specify 2 opposing corners.

Modifying Inspection Regions

Procedure

94

1,2, 3.

An existing inspection region can be moved, added, or modified figures that
have been drawn as inspection regions. The inspection mode cannot be
changed. If you want to change the mode, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select an in-
spection region number, the inspection region of the cursor position is displayed
with solid lines.

To delete all the figures in the inspection region, execute “L.Clear.” To delete part
of the figures, specify the part with mask mode (NOT).

1. Select the region number. The inspection regions that have already been
drawn will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUAWNE
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2. Select “R.Modify.”

Region 0 Inspection Mode: Scratch and Dirt

R.Modify
L.Clear
M.Mask

3. Select the figure.

4. Select the drawing mode. An arrow cursor will be displayed in the center of
the screen.

Scratch and Dirt (Region 0)

O.Draw(OR
€ M.Mask(NOT)

M.Move all

5. Draw the inspection region. To draw two or more figures for the same in-
spection region number, repeat steps 3 to 5.

%
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6. Press the Escape Key. The modified inspection region will be registered.

Box(OR) X:[315]
Y: [261]

Specify 2 opposing corners.

Clearing Inspection Regions
Use the following procedure to clear unnecessary inspection regions. (i.e., re-
gions not being used for inspection)

Procedure
1,2, 3.. 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUAWNE

2. Select “L.Clear.” A confirmation message will be displayed.

%
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3. Recheck the inspection region number and then select “X.Execute.” The re-

gion will be cleared.

R.Modify

M.Mask

Region 0 Inspection Mode: Scratch and Dirt

Region 0 will be cleared.

[ [C.Cancel]

Changing Mask Sizes and Mask Pitches

With scratch and dirt inspection, the mask in the inspection region is moved little
by little to detect the most defective positions. Use the following procedure to set

mask size and pitch.

Item Details
Mask size When inspection regions are newly drawn, the default mask size is 10. Set the mask size
between 4 and 80, according to the sizes of the scratch and dirt to be detected. The larger the
mask size, the shorter the processing time will be.
Mask pitch This sets the pitch for moving the mask. The default mask pitch of a inspection region is 4. Set

the mask pitch between 1 and 6 according to the sizes of the scratch and dirt to be detected.

The mask pitch does not affect the processing time.

—T Inspection region

Mask ——\ Mask size

Mask pitch
(Set value x mask size/2)
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Procedure

1,2, 3.

1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10

OCO~NOUBRWNRE

B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

2. Select “M.Mask.”
3. Modify the mask size and mask pitch.
4. Select “E.End.”

Region 0 Inspection Mode: Scratch and Dirt
R.Modify
L.Clear
Mask Settings
0.Mask size : [10] [4 to 80]
1.Mask pitch : [ 4] [1 to 6](xMask size/2)

4-5-4 Drawing Inspection Regions for Shape Inspection for Model
Registration: M.Shape

98

Important

“M.Shape” inspects shapes by evaluating as OK or NG the correlation between
the inspection model and the input image. Draw the inspection region. Register
an image in the inspection region as the model. The inspection is conducted by
searching the range 10 pixels around the inspection region. If position com-
pensation is used, the inspection is conducted by searching the range +10 pixels
around the position -compensated inspection region.

Correct measurement is not possible if different filtering and background sup-

pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
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els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.

M.Shape

OMRON:

The inspection region can be drawn as a combination of the following figures.

Figure type

Drawing method

B.Box

Specify two diagonally opposed corner points

C.Circle

Specify the center, and then specify any point on the
circumference.

A.Ellipse

Specify the center, and then specify any corner of the
rectangle that circumscribes the ellipse.

P.Polygon

Specify the adjacent corners in sequence. A maximum of
254 corners can be specified. Press the Enter Key twice
after designating the last corner. The last corner will be
connected to the first corner with a line to create the

polygon.

To move figures that are drawn, use the following item.

Item

Action

M.Move all

Moves all figures together in parallel.

The following two modes are available for drawing figures. A combination of the
modes in appropriate order makes it possible to draw complicated figures.

Drawing mode

Action

O.Draw(OR)

1 Draw(OR)

2 Draw(OR) Use this mode to draw
regions which are
registered as inspection
regions. Multiple figures
can be drawn in the same
inspection region number
and used as a single
inspection region.

M.Mask(NOT)

Use this mode to delete
parts of the inspection
region. If figure B is drawn
in mask mode over a
previously-drawn figure A,
the area inside figure B is
deleted. However, the area
inside figure B is not
deleted if figure A is drawn
after figure B is drawn in
mask mode.

1 Draw(OR)

2 Mask(NOT)
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Drawing New Inspection Regions

Procedure

100

1,2, 3.

Use the following procedure to draw a new inspection region.

1. Select the region number. A list of inspection regions will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOORWNEF

2. Select “M.Shape.”

New Registration (Region 0)

L.Burr and chip on line

C.Burr and chip on circle

P.Scratch and dirt

OMRON:

3. Select the figure.
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4. Select the drawing mode. An arrow cursor will be displayed in the center of

the screen.

Shape (Region 0)

B.Box
C.Circle| [SHRIEM(EIR

A.Ellips§ M.Mask(NOT)

P.Polyg

M.Move all

5. Draw the inspection region. To draw two or more figures for the same in-

spection region number, repeat steps 3 to 5.

Box(OR)

Specify 2 opposing corners.

X: [315]
Y: [261]

6. Press the Escape Key. A confirmation message will be displayed.

101
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7. Select “X.Execute.” The region that was drawn will be registered as a in-
spection region, and the images in that region will be registered as models.

Model Registration

The model will be registered.

EeEEEm| ( ccancel

Modifying Inspection Regions

Procedure

102

1,2, 3.

An existing inspection region can be moved, added, or modified figures that
have been drawn as inspection regions. The inspection mode cannot be
changed. If you want to change the mode, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select a inspec-
tion region number, the inspection region of the cursor position is displayed with
solid lines.

To delete all the figures in the inspection region, execute “L.Clear.” To delete part
of the figures, specify the part with mask mode (NOT).

1. Select the region number. The inspection region and corresponding model
will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUAWNE




K.Surface A/R.Registration Section 4-5

2. Select “R.Modify.”

Region 0 Inspection Mode : Shape
Filtering :Off

L.Clear

M.Mask

3. Select the figure.

4. Select the drawing mode. An arrow cursor will be displayed in the center of
the screen.

Shape (Region 0)

O.Draw(OR
€ M.Mask(NOT)

M.Move all

108



K.Surface A/R.Registration Section 4-5

5. Draw the inspection region. To draw two or more figures for the same in-
spection region, repeat steps 3 to 5.

Box(OR) X:[325]
Y: [261]

Specify 2 opposing corners.

6. Press the Escape Key. A confirmation message will be displayed.

7. Select “X.Execute.” The modified inspection region will be registered and
the images in the inspection region will be registered as models.

Model Registration

The model will be registered.

(=T ( ccancel |

Clearing Inspection Regions
Use the following procedure to clear all figures drawn for an unnecessary in-

spection region (i.e., a region not being used for inspection), and to clear all mod-
els registered for the region.
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Procedure

1,2,3... 1. Select the region number. The inspection region and corresponding model
will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

OCO~NOUBRWNRE

2. Select “L.Clear.” A confirmation message will be displayed.

3. Recheck the inspection region number and then select “X.Execute.” The re-
gion and models will be cleared.

Region 0 Inspection Mode : Shape
Filtering :Off

R.Modify

M.Mask

Region 0 will be cleared.

(s | ccancel |

Changing Mask Size and Pitch
Shape inspection does not require mask size or mask pitch settings.

4-6 K.Surface A/C.Conditions

“K.Surface A/C.Conditions” detects chips, burrs, scratches, and dirt in inspec-
tion regions. Use “C.Conditions” to set inspection items and evaluation criteria
for each inspection region.

— Checking Measurement Values Page 105
C.Condition settings 1 —— Setting Measurement Conditions Page 109
N-Condition settings 2 ————— Setting Measurement Conditions with Number of

Defects Page 111

4-6-1 Checking Measurement Values: R.Measurement Per Region

“R.Measurement per region” inspects images and obtains measurement val-
ues. The threshold between the measurement values for acceptable products
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and those for defective products is set as the criteria. Therefore, sample some
acceptable and defective products and obtain their measurement values before
setting the criteria. ltems to be inspected vary with the mode set with the “R.Re-
gistration” item.

Large Defects

When the mode is set for burr and chip inspection on straight or circular lines or
scratch and dirt inspection, use the following procedure to detect any chip, burr,
scratch, or dirt that is large in size. The cursor will indicate the most defective part
in the inspection region and the screen will display the defect value between 0
and 255. The clearer the chip, burr, scratch, or dirt is, the larger the defect value
will be.

The “S.Small defect” item can be used for more stable detection when chips,
burrs, scratches, or dirt are relatively small in size.
Procedure
1,2,3... 1. Select the region humber.
2. Select “R.Measurement per region.”

Conditions

1.Region -
2 Region \
3.Region .Condition set
4 Region | N.Condition set
5.Region S.Small defect
6.Region E.Density
7.Region
8.Region
9.Region
A.Region
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

O WO~y

3. Select “L.Large defect.” The measurement runs continually and the degree
of large defect is displayed. If the defect quantity flag is set to ON with the
“N.Condition settings 2,” the number of defects is displayed.

Region 0 L-Defect 123
Quantity 6
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Small Defects

When the mode is set for burr and chip inspection on straight or circular lines or
scratch and dirt inspection, use the following procedure to detect any chip, burr,
scratch, or dirt that is small in size. The cursor will indicate the most defective
part in the inspection region and the screen will display the defect value between
0 and 255. The clearer the chip, burr, scratch, or dirt is, the higher the defect val-
ue will be. In comparison with “L.Large defect,” the “S.Small defect” item can be
used for more stable detection when chips, burrs, scratches, or dirt are relatively
small in size.

Procedure

1,2,3... 1. Select the region number.

2. Select “R.Measurement per region.”

Conditions

0.Region 0
1.Region

2 Region |
3.Region | C-Condition setf*
4.Region N.Condition set|{ _L-Large defect
5.Region
6.Region E.Density
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

© 0~y

3. Select “S.Small defect.” The measurement runs continually and the degree
of small defect is displayed. If the defect quantity flag is set to ON with the
“N.Condition settings 2,” the number of defects is displayed.

Region 0 S-Defect 148
Quantity 1
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Section 4-6

Density

Procedure

1,23.

108

When the mode is set for burr and chip inspection on straight or circular lines or
scratch and dirt inspection, use the following procedure to obtain the density in a
inspection region in order to confirm whether there is an object in the inspection
region. The screen will display the maximum density and minimum density be-
tween 0 and 255.

1. Select the region number.

2. Select “R.Measurement per region.”

Conditions

1.Region -

2 Region |
3.Region C.Condition se
4.Region N.Condition set{
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

L.Large defect
S.Small defect

E.Density

©o~NOOY

3. Select “E.Density.” The measurement runs continually and the maximum
and minimum densities are displayed. If the defect quantity flag is set to ON
with the “N.Condition settings 2,” the number of defects is displayed.

Region 0 Density MAX 175
MIN 168
Quantity 0
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Density Correlation Values

When the mode is set for shape inspection, the following procedure can be used

to check the density correlation with a pre-registered model, and to display the
correlation value as a value from 0 to 100.

1,2,3... 1. Select the region humber.
2. Select “R.Measurement per region.”

Conditions

0.Region 0
R.Measurement per region

C.Condition se
N.Condition set{ INMESIEETIN]

=
Py
@
S
=]
© o~

A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

3. Select “M.Correlation.” The measurement runs continually and the density
correlation value with the model is displayed.

Region 1 Gray correlation 89

4-6-2 Setting Measurement Conditions: C.Condition Settings 1

“C.Condition Settings 1" sets measurement conditions and criteria to judge
whether measurement values are OK or NG. Items to be inspected vary accord-
ing to the mode set with the “R.Registration” item. Set the measurement condi-
tions according to the values checked with the “R.Measurement per region”
item. Set the defect quantity flag to ON with “N.Condition settings 2" so that the
screen will indicate OK or NG as a result of the number of defects found. Refer to
4-6-3 Setting Measurement Conditions with Number of Defects.
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Item

Details

Large defect | Inspection flag

Detects large chips, burrs, scratches, and dirt when the LD inspection flag is set to
ON and the mode is set for burr and chip inspection on straight or circular lines or
scratch and dirt inspection. The “S.Small defect” item can be used for more stable
detection when chips, burrs, scratches, or dirt are relatively small in size.

Criteria

Set between 0 and 255. A product is judged OK if all the detected defects on the
product are equal to or less than the criteria, otherwise the product is judged NG.

Small defect | Inspection flag Detects small chip, burr, scratch, or dirt that is small in size when the SD inspection
flag is set to ON and the mode is set for burr and chip inspection on straight or
circular lines or scratch and dirt inspection.

Scratch color Selects a scratch color to be detected on density images.
Criteria Set between 0 and 255. A product is judged OK if all the detected defects on the
product are equal to or less than the criteria; otherwise the product is judged NG.

Density Inspection flag The maximum and minimum densities are measured inside the inspection region to

determine whether an object is present, when the density inspection flag is set to ON
and the mode is set for burr and chip inspection on straight or circular lines or scratch
and dirt inspection.

Upper and lower
limits

Set between 0 and 255. An product is judged OK if the maximum density and
minimum density of the product are within the range, inclusive; otherwise the product
is judged NG.

Density correlation value

When the mode is set for shape inspection, the correlation value with a registered
model is found and the shape is inspected. Set between 0 and 100. An product is
judged OK if the density correlation value is equal to or greater than the criteria;
otherwise the product is judged NG.

Procedure

1,2, 3.

110

The required processing time based on the set data can be checked. Refer to
4-7 M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement
Screens.

1. Select the region number.
2. Select “C.Condition settings 1.”

3. Set the conditions. Set the upper limit and lower limit so that the upper limit is
equal to or larger than the lower limit.

Conditions

1.Region )

2.Region R.Measrementper region

3.Region | C.Condition settings 1 |

4.Region Condition Settings 1
5.Region

6.Region 6 0.LD insp flag : On Off
7.Region 7 1.LD criteria . [255] [0 to 255]
8.Region 8 2.SD insp flag . On Off
9.Region 9 3.SD scratch color © WS BS Both
A.Region 10 4.SD criteria : [255] [0 to 255]
B.Region 11 5.Density insp flag : On Off
g'ggg:gg g 6.Density upper limit  : [255] [0 to 255]
E.-Region 14 7.Density lower limit : [ 0][0to255]
F.Region 15
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Section 4-6

4-6-3 Setting Measur
N.Condition Se

4. Select “E.End.” The conditions will be set.

Conditions

0.Region 0

1.Region

R.Measurement per region

2.Region Ul ]
3.Region C.Condition settings 1
4.Region N.Condition settings 2

5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

——— Condition Settings 1 ——

©oo~N»

0.Correlation criteria: [ 70] [0 to 100]

ement Conditions with Number of Defects:
ttings 2

When the mode is set for burr and chip inspection on straight or circular lines or
scratch and dirt inspection, use this item to count the number of masks with de-
fects or density values that have been judged NG (i.e., the defect quantity of the
masks). The number of defects are only counted here. Use “C.Condition set-
tings 1” to set the conditions for defects and judgement criteria. Refer to 4-6-2
Setting Measurement Conditions.

Item

Details

Defect quantity flag

Set to ON to count the number of defects on product and judge whether the
number is OK or NG. When this flag is ON, the degree of defects and density
values are not judged even if the LD or SD inspection flag or density inspection
flag is set to ON with the “C.Setting conditions 1" item. The output of a OK or NG
judgement depends on the number of defects found.

Large defect | Quantity upper limit | Set between 0 and 32767. An product is judged OK if the number of masks with
and lower limit large defects is within the range, inclusive; otherwise the product is judged NG.
Small defect | Quantity upper limit | Set between 0 and 32767. An product is judged OK if the number of masks with
and lower limit small defects is within the range, inclusive; otherwise the product is judged NG.
Density Quantity upper limit | Set between 0 and 32767. An product is judged OK if the number of masks with
and lower limit improper density is within the range, inclusive; otherwise the product is judged
NG.
Judging the quantity of defective masks requires a longer processing time. The
required processing time based on the set data can be checked. Refer to 4-7
M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement Screens.
Procedure

1,2, 3.

1. Select the region number.
2. Select “N.Condition settings 2.”

3. Set the conditions. Set the upper and lower limits so that each upper limit will
be greater than or equal to the corresponding lower limit.

m
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4., Select “E.End.”

Conditions

1.Region R

2.Region R.Measurement per region

3.Region C.Condition settings 1

4.Region Condition Settings 2 ———
5.Region

6.Region 6 0.Defect quantity flag  : On Off

7.Region 7 1.LD  Q'ty upper limit : [32767] [0 to 32767]
8.Region 8 2.LD  Q'ty lower limit : [ 0] [0 to 32767]
9.Region 9 3.SD  Q'ty upper limit : [32767] [0 to 32767]
A.Region 10 45D  Q'tylowerlimit : [  0][0to32767]
3‘22323?1 15 | 5Den Qtyupperlimit : [32767)[0 to 32767]
D.Region 13 6.Den Q'ty lower limit : [ 0] [0 to 32767]
E.Region 14

F.Region 15 E.End

4-7 M.Measure/O.Measure Monitor

“M.Measure/O.Measure monitor” can be used to monitor measurement values
and times before performing actual measurements.

—— Checking Measurement Values and Measurement Times Page 112
M.Measure —— Refer to 4-29 M.Measure/M.Measure Page 229

4-7-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel /O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Important
Instruction Input Timing
The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

12
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Defect Monitor

The large defect is displayed between 0 and 255.
If the value exceeds the criteria and is judged NG, it is displayed in reverse video.
The current process number, the set measurement item name, and the camera number.

The small defect is displayed between 0 and 255.
If the value exceeds the criteria and is judged NG, it is displayed in reverse video.

The density is displayed between 0 and 255.
If the value is not within the upper and lower limits and is
judged NG, it is displayed in reverse video.

The measurement time for the current process.

Defect Monitor (1.Surface A Camera 0) Measure time: 87 ms When position compensation i_S set for the Samef
camera number for the preceding process, the time
displayed includes position compensation time.

Insp L-Defect S-Defect Density Gray correlation +——
Reg M C M C M € M C
Q 20 [55] 20 [55] “”2'5“4 ths)s( '-?Woﬁf U[ggg]f When position compensation is set in succession,

78 [70] the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the Video Monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
1 ment time for each scene on the measurement

14 Refer to 4-29-1 Entering Measurement Screens.

15

[
CQOWONOUBAWNE

L The gray-scale correlation value between 0 and 100.
The value is displayed in reverse video when the value
ENT/STEP:Measure </—:Process 1/|:Mode SFT+HLP:Display is less than the lower limit and is judged NG.

Quantity Monitor

The number of masks with large defects exceeding the criteria.
If the value is not within the upper and lower limits and is judged NG, it is displayed in reverse video.

— The current process number, the set measurement item name, and the camera number.
The number of masks with small defects exceeding the criteria.
— If the value is not within the upper and lower limits and is judged NG, it is
displayed in reverse video.
The number of masks with density values not within the upper and lower limits.
If the number of defects is not within the upper and lower limits and is judged
NG, the value is displayed in reverse video.

The measurement time for the current process.

Quantity Monitor (1.Surface A Camera0) | Measure time: 69 ms When position compensation is set for the same
Insp LD Quantity SD Quantity Density Quantity camera number for the preceding process, the time
Reg M c M c M c displayed includes position compensation time.
Lower Upper Lower Upper Lower Upper e . . . .
o o[ 5] o[ 0 [ 5 o[ o[ 20] When position compensation is set in succession,

the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the Video Monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
ment time for each scene on the measurement

13
s Refer to 4-29-1 Entering Measurement Screens.

ENT/STEP:Measure </—:Process 1/|:Mode SFT+HLP:Display

13
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Section 4-7

Console

All Monitor Modes

Parallel 1/0

All Monitor Modes

The following instructions can be input from the Console.

Instruction

Key

Action

Measure ENT

Executes a measurement. When position com-
pensation is set for the same camera number for
the preceding process, the measurement is exe-
cuted after position compensation.

process

Switch 4/p

Switches the process and executes the measure-
ment item as set. Processes which have no set
data are skipped. When position compensation is
set for the same camera number for the preced-
ing process, the measurement is executed after
the position compensation.

Switch mode | A/

Switches the defect, or quantity monitor mode.

play

Character dis- | SHIFT + HELP

Switches between displaying and not displaying
characters. If the judgment is NG for burr and
chip inspection on straight or circular lines or
scratch and dirt inspection, the cursor will be dis-
played to indicate the most defective part. If the
judgement is NG for shape inspections, a cursor
will be displayed at the center of a rectangle cir-
cumscribing the inspection area. This instruction
can be used to turn off character displays so that
these cursors are easier to see.

Quit measure- | ESC
ment

Quits the measure monitor screen.

The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by {.

Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-

al.

Instruction Input data Action
STEP DI: 76543210
Measure d Executes a measurement one time in sync with the STEP signal’s

leading edge (OFF to ON). When position compensations is set for
the same camera number for the preceding process, the measure-

ment is executed after the position compensation.
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E.Surface B/R.Registration Section 4-8

B Surface Defect Inspection B

Surface defect inspection B appears on the menus as simply “E.Surface B.”

“E.Surface B” detects scratched and dirt in an inspection region from the density
deviation in the inspection region if the background is even. Four modes are
available for detecting these defects. Select the most suitable mode according
to the type of inspection part.

Surface defect inspection B must be set for a process number before it can be
used. Refer to 4-3 U.Process.

Select the camera number before setting the inspection region. Refer to 4-4-1
Selecting the Camera Number.

4-8 E.Surface B/R.Registration

Four modes are available to detect the scratches and dirt in a inspection region.
“R.Registration” selects the most suitable mode according to the type of inspec-
tion before drawing the inspection region. Use the position compensation func-
tion if the position or angle of the inspection part is not stable. Refer to 4-27
P.Position Compensation.

When using the position compensation function, display a still (freeze) image af-
ter position compensation and then draw the inspection region. Refer to 4-2-3
Inputting Images After Position Compensation.

C.Defect on circle , . ,
— Drawing Inspection Regions for Defect Inspec-
N tion on Straight Lines Page 115
R
OMRON - Drawing Inspection Regions for Defect In-
spection on Circular Lines Page 120
P.Defect on region M.Fast insp on rectangle . . .
Drawing Inspection Regions for Defect In-
spection on Regions Page 126
3 Ll
' ~OMRON; OMRON
‘ N ‘ . ;\;_ I Drawing Inspection Regions for Fast Defect
: : ! ' Inspection on Rectangle Page 133
L...-/lk..-J L---./]‘\.....

4-8-1 Drawing Inspection Regions for Defect Inspection on Straight
Lines: L.Defect on Line

“L.Defect on line” inspects for scratches and dirt in the rectangular region. Draw
the inspection regions. Specify the start point, end point, and width of the region.

L.Defect on line
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Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.

Procedure
1,2,3... 1. Select the region number. A list of inspection mode will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13

CoO~NOORWNEF

E.Region 14
F.Region 15

2. Select “L.Defect on line.” An arrow cursor will be displayed in the center of
the screen.

New Registration (Region 0)

L.Defect on line C.Defect on circle

'* OMRON! ' OMRON
I > 1 > !
L o- - - _A\_ - - L e;ee aof\e = = = -
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3. Draw the inspection region. The rectangular region that is drawn will be reg-
istered as the inspection region.

Defect on Line HI: [39]

Specify the line width of the line.

Modifying Inspection Regions
An existing inspection region can be modified. The inspection mode, however,
cannot be changed. If you want to change it, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select a inspec-
tion region number, the inspection region of the cursor position is displayed with
solid lines.

Procedure
1,2,3.. 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region

A.Region 10
B.Region 11
C.Region 12
D.Region 13

E.Region 14
F.Region 15

CoOoO~NOORWNEF

17
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2. Select “R.Modify.”

Region 0 Inspection Mode: Defect on Line

R.Modify
L.Clear
M.Mask

3. Modify the inspection region. The modified inspection region will be regis-
tered.

Defect on Line HI: [39]

Modify the line width.
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Clearing Inspection Regions

Procedure

1,2, 3.

Changing Mask Size

Use the following procedure to clear an unnecessary inspection region.

(i.e., a region not being used for inspection.)

1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region

A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14

F.Region 15

CoO~NOUOAWNE

2. Select “L.Clear.” A confirmation message will be displayed.

3. Recheck the inspection region number and then select “X.Execute.” The re-
gion will be cleared.

Region 0 Inspection Mode: Defect on Line

R.Modify

M.Mask

Region 0 will be cleared.

(EEEEEm| ( ccancel |

Dirt is detected from the density deviation of each mask in the inspection region.
When drawing a new inspection region, the default mask size is 10. Set the mask
size between 4 and 80 according to the size of dirt to be detected. The larger the
mask size is, the shorter the processing time will be.
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Procedure
1,2, 3. 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region

A.Region 10
B.Region 11
C.Region 12
D.Region 13

E.Region 14
F.Region 15

CoO~NOORWNEF

2. Select “M.Mask.”
3. Change the mask size.
4, Select “E.End.”

Region 0 Inspection Mode: Defect on Line

R.Modify
L.Clear

— Mask Size Settings =—
0.Mask size : [10] [4 to 40]

4-8-2 Drawing Inspection Regions for Defect Inspection on Circular
Lines: C.Defect on Circle

“C.Defect on circle” inspect for scratches and dirt on circles. Draw the inspection
regions.

C.Defect on circle
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E.Surface B/R.Registration Section 4-8

Use the following figures to draw inspection regions.

Figure type Drawing method
C.Circle Specify the center of the circle, a point on the circle, and the circle
width.
P.Arc Specify the start and end points of the arc, a point on the arc, and
the arc width.

Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.

Procedure

1,2,3... 1. Select the region number. A list of inspection mode will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOTO_WNE

2. Select “C.Defect on circle.”

New Registration (Region 0)

L.Defect on line C.Defect on circle
-------- '
TN T
o ool oo o
OMRON

? OMRON; OMRON
I > : >= !
L.-../}\_._J -..._./T\.___.
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3. Select the figure. An arrow cursor will be displayed in the center of the
screen.

Defect on Circle (Region 0)

P.Arc

4. Draw the inspection region. This inspection region will be registered.

Defect on Circle (Circle) HI: [37]

Specify the line width for the circle.

Modifying Inspection Regions
An existing inspection region can be modified. The inspection mode, however,
cannot be changed. If you want to change it, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select a inspec-
tion region number, the inspection region of the cursor position is displayed with
solid lines.
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Procedure
1, 2,3..

1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUAWNRF

2. Select “R.Modify.”

Region 0

L.Clear
M.Mask

Inspection Mode: Defect on Circle (Circle)

3. Modify the inspection region. The modified inspection region will be regis-

tered.

Defect on Circle (Circle)

Modify the line width.

HI: [37]
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Clearing Inspection Regions
Use the following procedure to clear unnecessary inspection regions (i.e., re-
gions not being used for inspection).

Procedure
1,2,3... 1. Select the region humber.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOOOBRWNEF

2. Select “L.Clear.” A confirmation message will be displayed.

3. Recheck the inspection region number and then select “X.Execute.” The re-
gion will be cleared.

Region 0 Inspection Mode: Defect on Circle (Circle)

R.Modify

M.Mask

Region 0 will be cleared.

[ [c.Cancelj
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Changing Mask Size

Dirt is detected from the density deviation of each mask in the inspection region.
When drawing a new inspection region, the default mask size is 10. Set the mask
size between 4 and 80 according to the size of dirt to be detected. The larger the
mask size is, the shorter the processing time will be.

Procedure
1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOORWNE

2. Select “M.Mask.”
3. Change the mask size.
4. Select “E.End.”

Region 0 Inspection Mode: Defect on Circle (Circle)

R.Modify
L.Clear

—— Mask size Settings =—

0.Mask size : [10] [4 to 40]
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4-8-3 Drawing Inspection Regions for Defect Inspection on Regions:
P.Defect on Region

“P.Defect on region” inspects for scratches and dirt on a workpiece. Draw the
inspection regions.

P.Defect on region

The inspection region can be drawn as a combination of the following figures.

Figure type Drawing method

B.Box Specify two diagonally opposed corner points

C.Circle Specify the center, and then specify any point on the
circumference.

A.Ellipse Specify the center, and then specify any corner of the
rectangle that circumscribes the ellipse.

P.Polygon Specify the adjacent corners in sequence. A maximum of
254 corners can be specified. Press the Enter Key twice
after designating the last corner. The last corner will be
connected to the first corner with a line to create the
polygon.

To move figures that are drawn, use the following item.

Item Action

M.Move all Moves all figures together in parallel.

The following two modes are available for drawing figures. A combination of the
modes in appropriate order makes it possible to draw complicated figures.

Drawing mode Action

O.Draw(OR) 1 Draw(OR) 2 Draw(OR) Use this mode to draw
regions which are
registered as inspection
regions. Multiple figures
can be drawn in the same
inspection region number
and used as a single
inspection region.

M.Mask(NOT) 1 Draw(OR) Use this mode to delete
2 Mask(NOT) parts of thg inspe(;tion
region. If figure B is drawn
in mask mode over a
previously-drawn figure A,
the area inside figure B is
deleted. However, the area
inside figure B is not
deleted if figure A is drawn
after figure B is drawn in
mask mode.

Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.
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Procedure

1,2, 3.

1. Select the region number. A list of inspection mode will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoOoO~NOORWNEF

2. Select “P.Defect on region.”

New Registration (Region 0)

L.Defect on line

C.Defect on circle

; ~OMRON;
: >
Y

M.Fast insp on rectangle

3. Select the figure.
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4. Select the drawing mode. An arrow cursor will be displayed in the center of
the screen.

Defect on Region (Region 0)

€ M.Mask(NOT)

M.Move all

5. Draw the inspection region. To draw two or more figures for the same in-
spection region number, repeat steps 3 to 5.

6. Press the Escape Key. The specified inspection region will be registered.

Box(OR) X: [345]
Y: [280]

Specify 2 opposing corners.
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Modifying Inspection Regions
An existing inspection region can be moved, added, or modified figures that
have been drawn as inspection regions. The inspection mode cannot be
changed. If you want to change the mode, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select a inspec-
tion region number, the inspection region of the cursor position is displayed with
solid lines.

To delete all the figures in the inspection region, execute “L.Clear.” To delete part
of the figures, specify the part with mask mode (NOT).

Procedure

1,2, 3. 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoOoO~NOORWNERF

2. Select “R.Modify.”

Region 0 Inspection Mode: Defect on Region

L.Clear
M.Mask

3. Select the figure.
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4. Select the drawing mode. An arrow cursor will be displayed in the center of
the screen.

Defect on Region (Region 0)

€ M.Mask(NOT)

M.Move all

5. Draw the inspection region. To draw two or more figures for the same in-
spection number, repeat steps 3 to 5.

6. Press the Escape Key. The modified inspection region will be registered.

Box(OR) X:[343]
Y: [281]
+ """"" 1
! '
' 1
! |
! '
ftottToos =
Specify 2 opposing corners.
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Clearing Inspection Regions
Use the following procedure to clear unnecessary inspection regions (i.e., re-
gions not being used for inspection).

Procedure
1,2,3... 1. Select the region humber.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoOo~NOOAWNRF

2. Select “L.Clear.” A confirmation message will be displayed.

3. Recheck the inspection region number and then select “X.Execute.” The re-
gion will be cleared.

Region 0 Inspection Mode: Defect on Region

R.Modify

M.Mask

Region 0 will be cleared.

[ [C.Cancel]
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Changing Mask Size

Dirt is detected from the density deviation of each mask in the inspection region.
When drawing a new inspection region, the default mask size is 10. Set the mask
size between 4 and 80 according to the size of dirt to be detected. The larger the
mask size is, the shorter the processing time will be.

Procedure
1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOORWNE

2. Select “M.Mask.”
3. Correct the mask size.
4. Select “E.End.”

Region 0 Inspection Mode: Defect on Region

R.Modify
L.Clear

—— Mask Size Settings =—

0.Mask size : [10] [4 to 40]
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4-8-4 Drawing Inspection Regions for Fast Defect Inspection on
Rectangle: M.Fast Inspection on Rectangle
“M.Fast inspection on rectangle” inspects for scratches and dirt on rectangle at

high speeds. Draws the rectangular and circle inspection region. The required
processing time is constant regardless of the inspection region size.

Camera Unit Processing time

F300-A20 Normal Camera I/F Unit 33.3ms
F300-A22S Normal Simultaneously Camera I/F Unit
F300-A23RS Frame Shutter Camera I/F Unit

F300-A20R Shutter Camera I/F Unit 16.7 ms
F300-A22RS Shutter Simultaneously Camera I/F Unit

M.Fast insp on rectangle

A circle drawn with the “C.Circle” item is divided into 12 rectangular regions, and
some portions of the circumference of the circle cannot be inspected. It is recom-
mended that the “C.Defect on circle” item be used to inspect these portions.

Draw inspection region on the
circumference to inspect these portions.

Use a combination of the following figures to draw a inspection region.

Figure type Drawing method
B.Box Specify two diagonally opposed corner points.
C.Circle Specify the center, and then specify any point on the
circumference.

Drawing New Inspection Regions
Use the following procedure to draw a new inspection region.
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Procedure

134

1,23.

1. Select the region number. A list of inspection mode will be displayed.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUAWNEF

2. Select “M.Fast insp on rectangle.”

New Registration (Region 0)

L.Defect on line

C.Defect on circle

P.Defect on region

- OMRON|

: >~
L._._/r\_._

| |

3. Select the figure. An arrow cursor will be displayed.

Fast Inspection on Rectangle (Region 0)

C.Circle
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4. Draw the inspection region. This region that is drawn will be registered as
the inspection region.

Fast Insp on Rectangle (Box) X: [325]
Y: [260]
"""""" 1
! l
' 1
i 1
! '
ftottoooos ™
Specify the start and end point for the box.

Modifying Inspection Regions

An existing inspection region can be moved, added, or modified figures that
have been drawn as inspection regions. The inspection mode cannot be
changed. If you want to change the mode, you must clear the inspection region
and draw a new inspection region. When the cursor is moved to select an in-
spection region number, the inspection region of the cursor position is displayed
with solid lines.

Procedure

1,2, 3.. 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOUO_WNE
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2. Select “R.Modify.”

Region 0 Inspection Mode: Fast Insp on Rectangle (Box)

R.Modify
L.Clear
M.Mask

3. Draw the inspection region. The modified inspection region will be regis-
tered.

Fast Insp on Rectangle (Box) X: [384]
Y: [310]

Specify the start and end point for the box.
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Clearing Inspection Regions
Use the following procedure to clear unnecessary inspection regions (i.e., re-
gions not being used for inspection).

Procedure
1,2,3... 1. Select the region number.

Registration

1.Region
2.Region
3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13
E.Region 14
F.Region 15

CoO~NOU_WNE

2. Select “L.Clear.” A confirmation message will be displayed.

3. Recheck the inspection region number and then select “X.Execute.” The re-
gion will be cleared.

Region 0 Inspection Mode: Fast Insp on Rectangle (Box)

R.Modify

M.Mask

Region 0 will be cleared.

[ [c.c:anca]

Mask Sizes
The mask size is always 19 x 23 for fast inspection on rectangle.

4-9 E.Surface B/C.Conditions

When the background in an inspection region is even, with no pattern, use
“E.Surface B/C.Conditions” to detect scratches and dirt in the region. The dirt is
detected by finding variations in the density deviation in the inspection region.
Use the “C.Conditions” item to set measurement conditions and criteria.

Checking Measurement Values Page 137
C.Condition settings Setting Measurement Conditions Page 138

4-9-1 Checking Measurement Values: R.Measurement Per Region

“R.Measurement per region” can be used to inspect images and obtain mea-
surement values. The threshold between the measurement values for accept-
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Density Deviation

Defect Quantity

Procedure

1,2, 3.

able products and those for defective products is set as the criteria. Therefore,
sample some acceptable and defective products and obtain their measurement
values before setting the criteria.

The density deviation of each mask in inspection regions can be checked. A cur-
sor is displayed in the position of the highest density deviation and the density
deviation is displayed between 0 and 128.

The number of defective masks can be checked. The number of masks with den-
sity deviation values exceeding the criteria is displayed after the density devi-
ation of each mask is measured.

1. Select the region number.
2. Select “R.Measurement per region.”

Conditions

0.Region 0
;Seg!on R.Measurement per region
.Region e .
C.Condition setti " ——
E.Density deviation

3.Region
4.Region
5.Region
6.Region
7.Region
8.Region
9.Region
A.Region 10
B.Region 11
C.Region 12
D.Region 13

©Wo~NO O~

E.Region 14
F.Region 15

3. Select “E.Density deviation.” The measurement runs continually and the
density deviation value is displayed. If the defect quantity flag is set to ON
with “C.Condition settings,” the number of defects is displayed.

Region O Deviation 88
Quantity 0

4-9-2 Setting Measurement Conditions: C.Condition Settings
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“C.Condition settings” sets measurement conditions and criteria to judge wheth-
er measurement values are OK or NG. Set the measurement conditions accord-
ing to the values checked with the “R.Measurement per region” item.
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Item Details

Density deviation | Criteria Set between 0 and 128. An product is judged OK if the density
deviation of all masks is equal to or less than the criteria. If the
density deviation of one or more of the masks is exceeds the
criteria, the product is judged NG.

Defect quantity flag Set to ON to count the number of marks with density deviation
values exceeding the criteria and judge whether the number is OK
or NG. When the density quantity flag is set to ON, OK and NG are
not judged by the density deviation criteria. Only judgements based
on the number of defects will be output.

Defect quantity upper limit and | Set between 0 and 32767. An product is judged OK if the number
lower limit of defective masks is within the range, inclusive; otherwise the
product is judged NG.

Judging the quantity of defective masks requires a longer processing time. The
required processing time based on the set data can be checked. Refer to 4-10
M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement Screens.
Procedure
1,2, 3.. 1. Select the region number.
2. Select “C.Condition settings.”

3. Set the conditions. Set the defect quantity upper limit and lower limit so that
the upper limit will be greater than or equal to the lower limit.

4. Select “E.End.” The conditions will be set.

Conditions

1.Region R
2.Region R.Measurement per region

S Reion

4.Region 4
5.Regi ———— - .
G.Regio; Condition Settings

;:Egg;g 0.Density deviation criteria  : [128] [0 to 128]

9.Regid 1.Defect quantity flag : On Off
A.Regi 2.Defect quantity upper limit : [32767] [0 to 32767]
B.Regi 3.Defect quantity lower limit : [ 0] [0 to 32767]

C.Regi
D.Regi E.End
E.Regiq

F.Regiorm—=o

4-10 M.Measure/O.Measure Monitor

“M.Measure/O.Measure monitor” can be used to monitor measurement values
and times before performing actual measurements.

Checking Measurement Values and Measurement Times Page 139
M.Measure Refer to 4-29 M.Measure/M.Measure Page 229

4-10-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel /O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

139



M.Measure/O.Measure Monitor Section 4-10

Important
Instruction Input Timing
The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

[ The current process number, the set measurement item name, and the camera number.

—— The highest density deviation among all masks between 0 and 128.
The value is displayed in reverse video if the value exceeds the criteria and is judged NG.

The number of masks with density deviation values exceeding the criteria between 0
and 32767.

The value is displayed in reverse video if the value is not within the upper and lower
limits.

Monitor (2.Surface B Camera 0) Measure time: 33 ms

The measurement time for the current process.

Insp Deviation Defect Quantity When position compensation is set for the same

Reg i © o 2 Cu camera number for the preceding process, the time
122 [100] 19 [OW%E [ p‘i%ﬁ displayed includes position compensation time.

When position compensation is set in succession,
the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the Video Monitor.

OCoO~NOUAWNREO

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal

12 the scene measurement time. Confirm the measure-
13 ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.

ENT/STEP:Measure </—:Process SFT+HLP:Display

Console
The following instructions can be input from the Console.
Instruction Key Action
Measure ENT Executes a measurement. When position com-

pensation is set for the same camera number for
the preceding process, the measurement is exe-
cuted after position compensation

Switch ‘/ } Switches the process and executes the measure-
process ment item as set. Processes which have no set
data are skipped. When position compensation is
set for the same camera number for the preced-
ing process, the measurement is executed after
the position compensation.

Character dis- | SHIFT + HELP | Switches between displaying and not displaying
play characters. If the judgment is NG for density
deviation inspection, the cursor will be displayed
to indicate the position with the highest density
deviation value. This instruction can be used to
turn off character displays so that these cursors
are easier to see.

Quit measure- | ESC Quits the measure monitor screen.
ment
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Parallel 1/10
The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by J.
Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-
al.

Instruction Input data Action
STEP DI: 76543210
Measure d Executes a measurement one time in sync with the STEP signal’s

leading edge (OFF to ON). When position compensation is set for the
same camera number for the preceding process, the measurement is
executed after the position compensation.
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B Surface Defect Inspection C

Surface defect inspection C appears on the menus as simply “B.Surface C.”

“B.Surface C” measures the white pixels of a binary image of a product, obtains
the area and the center of gravity of the image, and detects faults. Set the binary
level and draw window.

Surface defect inspection C must be set for a process number before it can be
used. Refer to 4-3 U.Process.

Select the camera number before setting the window. Refer to 4-4-1 Selecting
the Camera Number.

4-11 B.Surface C/B.Binary Level

142

Use the following procedure to set the upper and lower limits of the most suitable
binary level for all windows. The default upper and lower limits are 255 and 128
with no reverse. Set the most suitable limits while observing the binary image.

The filtering and background suppression level that can be set before the binary
level settings make it possible to obtain more stable binary images. Refer to
4-4-2 Selecting Filtering and 4-4-3 Setting Background Suppression Levels.

Binary Level (Single Setting) Upper: [255]
Lower: [#E]
-__EPi Indicates the binary level settings
Lower limit Upper limit
oijss
ENT:End ESC:Cancel </—:Level {/|:Upper/Lower SFT+1/|:Rev
Key Action
4/p Used to change the binary level.
SHIFT + / p Used to change the binary level quickly.
A A 4 Used to switch between the upper and lower limits
SHIFT+ A/ Reverse the white and black pixels.

For instructions on setting a different binary level for each window, refer to
4-13-1 Setting the Binary Level for Windows.
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Procedure
1, 2,3..

1. Set the most suitable upper and lower limits for the binary image.

2. Press the Enter Key. The binary level will be set.

Binary Level (Single Setting)

ENT:End ESC:Cancel </—:Level 1/|:Upper/Lower SFT+%/|:Rev

Upper: [255]

Lower: [l

4-12 B.Surface C/W.Window

Use a combination of the following figures to draw a window to obtain the areas

and the centers of gravity of images to be inspected.

Figure type

Drawing method

B.Box

Specify two diagonally oppose corner points.

C.Circle

Specify the center, and then specify any point on the
circumference.

A.Ellipse

Specify the center, and then specify any corner of the
rectangle that circumscribes the ellipse.

P.Polygon

Specify the adjacent corners in sequence. A maximum of
254 corners can be specified. Press the Enter Key twice
after designating the last corner. The last corner will be
connected to the first corner with a line to create the

polygon.

To move figures that are drawn, use the following item.

Item

Action

M.Move all

Moves all figures together in parallel.

The following two modes are available for drawing figures. A combination of the

modes in appropriate order makes it possible to draw complicated figures.
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Drawing mode Action

O.Draw(OR) 1 Draw(OR) 2 Draw(OR) Use this mode to draw
windows. Multiple figures
can be drawn in the same
window number and used
as a single window.

M.Mask(NOT) 1 Draw(OR) Use this mode to delete
parts of the window. If
2 Mask(NOT) figure B is drawn in mask
mode over a
previously-drawn figure A,
the area inside figure B is
deleted. However, the area
inside figure B is not
deleted if figure A is drawn
after figure B is drawn in
mask mode.

Drawing New Windows

Use the following procedure to draw a new window.

Procedure
1,2, 3.. 1. Select the window number.

Window
0.Window O

1.Window
2.Window
3.Window
4.Window
5.Window
6.Window
7.Window
8.Window
9.Window
A.Window10
B.Window11
C.Window12
D.Window13
E.Window14
F.Window 15

CoO~NOTORWNE

2. Select the figure.
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3. Select the drawing mode. An arrow cursor will be displayed in the center of

the screen.

Surface Defect C (Window 0)

B.Box
C.Circle| [SHNEN(ER
A.Ellipsg M.Mask(NOT)

P.Polyga

M.Move all

4. Draw the window. To draw two or more figures for the same window number,

repeat steps 2 to 4.

Box(OR)

Specify 2 opposing corners.

X: [325]
Y: [261]
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Modifying Windows

Procedure

146

1,2, 3.

An existing window can be moved, added, or modified figures that have been
drawn as windows. When the cursor is moved to select a window number, the
window of the cursor position is displayed with solid lines.

To delete all the figures in the window, execute “L.Clear.” To delete part of the
figures, specify the part with mask mode (NOT).

1. Select the window number.

Window

1.Window
2.Window
3.Window
4.Window
5.Window
6.Window
7.Window
8.Window
9.Window
A.Window10
B.Window11
C.Window12
D.Window13
E.Window14
F.Window 15

CoO~NOO_WNE

2. Select “R.Modify.”

Window 0

L.Clear

3. Select the figure. To move all the figures, select “M.Move all.”
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4. Select the drawing mode. An arrow cursor will be displayed in the center of
the screen.

Surface defect C (Window 0)

C.Circle
A.Ellipsg M.Mask(NOT)
P.Polygd

M.Move all

5. Draw the window. To draw two or more figures as a window, repeat steps 3 to

5.
Box(OR) X: [455]
Y: [371]
+ """"""""""" l
! '
! '
: '
' '
! |
! |
1 1
! |
' 1
! '
! '
1
‘ l
oo =
Specify 2 opposing corners.

Clearing Windows

Use the following procedure to clear unnecessary windows.
(i.e., windows not being used for inspection.)

147



B.Surface C/W.Window Section 4-12

Procedure
1,2, 3. 1. Select the window number.

Window

0.Window O
1.Window 1

2.Window
3.Window
4.Window
5.Window
6.Window
7.Window
8.Window
9.Window
A.Window10
B.Window11
C.Window12
D.Window13
E.Window14
F.window 15

O©oOo~NO U WN

2. Select “L.Clear.” A confirmation message will be displayed.

Window 0

R.Modify

3. Recheck the window number and then select “X.Execute.”

Window 0

R.Modify

Window 0 will be cleared.

[] [C.Cancel]
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4-13 B.Surface C/C.Condition Settings

“C.Condition settings” sets the measurement conditions and criteria for win-
dows individually.

B.Binary level(Window
R.Measurement per window
C.Condition settings

Setting the Binary Level for Windows  Page 149
Checking Measurement Values Page 150
Setting Measurement Conditions Page 152

4-13-1 Setting the Binary Level for Windows: B.Binary Level (Window)

The “B.Binary level” item sets the upper and lower limits for the binary level for
individual windows. The default upper and lower limits are 255 and 128, respec-
tively, without reverse. Set the suitable upper and lower limits while observing
the binary image.

Binary Level (Window 0) Upper: [255]
Lower: [il]
-__EFi Indicates the binary level setting.

Lower limit Upper limit
0 !55

ENT:End ESC:Cancel </—:Level 1/|:Upper/Lower SFT+%/|:Rev

The filtering and background suppression level that can be set before the binary
level settings make it possible to obtain more stable binary images. Refer to
4-4-2 Selecting Filtering and 4-4-3 Setting Background Suppression Levels.

Key Action
4/p Used to change the binary level.
SHIFT +‘ / } Used to change the binary level quickly.
A A 4 Used to switch between the upper and lower limits.
SHIFT + A/v Used for screen color reversal.
Procedure
1,2, 3. 1. Select the window number.

149



B.Surface C/C.Condition Settings Section 4-13

2. Select “B.Binary level (Window).”

Conditions

;-W"gf"”
3.W!n OW | "R Measurement per window
.Window - X
4.Window C.Condition settings
5.Window
6.Window
7.Window
8.Window
9.Window 9
A.Window10
B.Window11
C.Window12
D.Window13
E.Window14
F.Window 15

5
6
7
8

3. Set the most suitable upper and lower limits according to the binary image.
4. Press the Enter Key. The binary level will be set.

Binary Level (Window 0) Upper: [255]

Lower: [ilZs]

ENT:End ESC:Cancel </—:Level 1/|:Upper/Lower SFT+1/|:Rev

4-13-2 Checking Measurement Values: R.Measurement Per Window

“R.Measurement per window” inspects images and obtains measurement val-
ues. Sample some proper and improper products and obtain the measurement
values to use as criteria.

Item Details

Area Measures the areas of white pixels
in windows.

Center of gravity X Measures the center-of-gravity X

i and Y coordinates of the white
pixels in windows. If the position
compensation function is used, the
coordinates on the corrected
images are output.
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Procedure
1,2,3.. 1. Select the window number.

Conditions

0.Window
1.Window
2.Window
3.Window
4.Window
5.Window 5
6.Window 6
7.Window 7
8.Window 8
9.Window 9
A.Window10
B.Window11
C.Window12
D.Window13
E.Window14
F.Window 15

B.Binary level(Window)

C.Condition setti

A.Area
G.Center of gravity

2. Select the measurement item. The measurement runs continually and the
measurement value is displayed.

Window 0 Area 45174
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4-13-3 Setting Measurement Conditions: C.Condition Settings

Use the following procedure to set measurement conditions and criteria to judge
whether measurement values are OK or NG. Set the measurement conditions
according to the values checked with the “R.Measurement per region” item.

Item

Details

Area

Area inspection flag

Set to ON to measure the areas of white pixels in the
window.

Area upper limit and
lower limit

Set the limits so that measurement values will be judged OK if the
measurement values are within the limits, inclusive.

Center-of-grav
ity Xand Y
coordinates

Center inspection flag

X Set to ON to measure the center-of-gravity X and Y
i coordinates of the white pixels in the window.

Center upper limit and
lower limit

Set the limits so that measurement values will be judged OK if the
measurement values are within the limits, inclusive.

Binary-level follow-up

Set to ON for automatic binary level adjustment by obtaining the difference
between the average density in the window when measurement command is
input and the average density that has been registered. The average density
of a window is registered when the window is drawn.

Procedure

152

The required processing time based on the set data can be checked. Refer to
4-14 M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement
Screens.

1,2, 3.

1. Select the window number.

2. Select “C.Condition settings.”

3. Set the conditions. Set the upper limit and lower limit so that the upper limit is

greater than or equal to the lower limit.

4. Select “E.End.” The conditions will be set.

Conditions

0.Window 0O
1.Window

B.Binary level(Window) ‘

2.Window . N

3.Window Condition Settings

4.Window

5.Window § O.Areainsp flag : On Off

6.Window € 1.Area upper limit : [247808] [0 to 247808]
7.Window 2.Area lower limit 0 0] [0 to 247808]
8.Window § 3.Center insp flag : On Off

9.Window ¢ 4.X Center upper limit : [511] [0 to 511]
A.Windowl(  5.X Center lower limit : [ 0] [0 to511]
B.Window1l 6.y Center upper limit : [483] [0 to 483]
C.Windowl13 7.y Center lower limit : [ 0] [0to 483]
D.Windowl3d g pin-level follow-up  : On Off

E.Window14

F.Window 1
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4-14 M.Measure/O.Measure Monitor

O.Measure monitor

M.Measure

“M.Measure/O.Measure monitor” can be used to monitor measurement values
and times before performing actual measurements.

Checking Measurement Values and Measurement Times Page 153
Refer to 4-29 M.Measure/M.Measure Page 229

4-14-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

Important

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel /O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Instruction Input Timing

The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

0
1
2
3
4
5
6
7
8

Lower Upper Lower Upper
[ 18000] [ 19000] EEEKYE [290] [310]

ENT/STEP:Measure </—:Process SFT+HLP:Display
SFT+ESC:Binary level selection

The current process number, the set measurement item name, and the camera number.
— The area between 0 and 247808.
The value is displayed in reverse video if the value is not between the lower and
upper limits.
The value of the center-of-gravity X coordinate between 0
and 511.
The value is displayed in reverse video if the value is not
within the upper and lower limits.
Monitor(3.Surfage C Camera 0) Measure time: 36ms —+—— The measurement time for the current process.
Wielasy AR CENE] 7 ety When position compensation is set for the same
4 © & © b4 © camera number for the preceding process, the time

Lower Upper N . L . .
[160] [180] displayed includes position compensation time.
When position compensation is set in succession,
the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the video monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.

The value of the center-of-gravity Y coordinate between 0
and 483.

The value is displayed in reverse video if the value is not
within the upper and lower limits.
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Console
The following instructions can be input from the Console.
Instruction Key Action
Measure ENT Executes a measurement. When position com-
pensation is set for the same camera number for
the preceding process, the measurement is exe-
cuted after position compensation.
Switch 4/p Switches the process and executes the measure-
process ment item as set. Processes which have no set
data are skipped. When position compensation is
set for the same camera number for the preced-
ing process, the measurement is executed after
the position compensation.
Character dis- | SHIFT + HELP | Switches between displaying and not displaying
play characters. If a portion is judged NG as a result
of inspection, a cursor is displayed in the center
of gravity of the portion. This instruction can be
used to turn off character displays so that these
cursors are easier to see.
Select binary SHIFT + ESC | Selects a window and displays the binary image
level of the window if different binary levels have been
set for all windows individually. The selected
binary image of the window is displayed on the
measurement screen. It is impossible to select
any window number with no window drawn.
Quit measure- | ESC Quits the measure monitor screen.
ment
Parallel 1/10
The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by J.
Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-
al.
Instruction Input data Action
STEP DI: 76543210
Measure d Executes a measurement one time in sync with the STEP signal’s

leading edge (OFF to ON). When position compensations is set for
the same camera number for the preceding process, the measure-
ment is executed after the position compensation.
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B Region Split Inspection
Region split inspection appears on the menus as simply “A.Split.”

“A.Split” searches the input images for images with the same pattern as a regis-
tered model, finds the correlation value or density deviation value between the
images and the model, and judges whether the input images are OK or NG.
When inspecting a large region, the region can be divided into several models
and registered.

Region split inspection must be set for a process number before it can be used.
Refer to 4-3 U.Process.

Select the camera number before registering the model. Refer to 4-4-1 Select-
ing the Camera Number.

4-15 A.Split/A.Auto Registration

“A.Auto registration” registers the models to be used as references for measure-
ment. When the region for measurement is specified, the region can be split into
several models according to set conditions. “A.Auto registration” sets the condi-
tions for splitting and registers the models.

c.conditions |—— Setting the Region Split Conditions Page 155
— Registering a Model Page 157

4-15-1 Setting the Region Split Conditions: C.Conditions

“C.Conditions” sets the conditions for splitting the region into several models.
The default values are normally used. Change the conditions, for example, to
decrease the number of registered models in order to increase the speed of
processing, or if measurement is unstable for the registered model under the de-
fault values.

The criteria and search region set here will apply to all models. These values,
however, can be changed for individual models. Refer to 4-16 A.Split/M.Manual
Registration.
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Conditions Contents Default
value

M.Max split number Sets the maximum number of splits for the region between 1 and 60. 60

Depending on the figure of the region, the maximum number of splits will
not always equal the actual number of splits because the number of splits
is automatically calculated from the region to be less than the maximum
number of splits.

When the number of splits decreases the number of models also
decreases, increasing the speed of processing.

J.Correlation criteria Sets the criteria for using gray-scale correlation as the measure feature. | 70

This criteria is used to judge OK or NG for the correlation values of the
images searched. The correlation value is judged OK when it is greater
than or equal to the criteria and NG when it is less than the criteria.

Set the criteria between 0 and 100. A perfect match between the image
and the model is equal to a setting of 100.

S.Deviation criteria margin Sets the criteria for using density deviation as the measure feature. 10

The criteria is the density deviation of the model when registered plus the
value set for “S.Deviation criteria margin.”

Set the margin to between 0 and 127.

A.Search region margin Sets the region for the model search. 5

The actual search region will be the set region plus the value set for
“A.Search region margin” added to all sided.

Set the margin to between 0 and 25.

L.Correlation/deviation Sets the threshold value used when the density deviation of each model | 15
threshold is measured and either the gray-scale correlation value or the deviation
value is used as the measure feature.

Set the threshold between 0 and 127.

The L.Correlation/Deviation threshold must be less than or equal to the
H.Precision threshold.

H.Precision threshold Sets the threshold, which determines which precision level, high or 25
standard is used when gray-scale correlation is used as the measure
feature.

Set the precision threshold between 0 and 127.

The L.Correlation/Deviation threshold must be less than or equal to the
H.Precision threshold.
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ﬁ Search region

Model

—1— Density deviation T

Density deviation S

— A.Search region margins

There are two measure features for models: gray-scale correlation and density
deviation. One of these measurement features will be automatically set for each

model according to the set conditions.

Conditions

Measure feature

Density deviation S< L.Correlation/Deviation threshold

Density deviation

Density deviation S= L.Correlation/Deviation threshold, and | Gray-scale
Density deviation T< H.Precision threshold. correlation (high
precision)
Density deviation S= L.Correlation/Deviation threshold, and | Gray-scale
Density deviation T= H.Precision threshold. correlation
(standard)

Procedure
1,2, 3. 1. Select “C.Conditions.”
2. Set the split conditions.
3. Select “E.End.”

\S.Scene D.Disp U.Proc C.Camera ja®Sjdiid M.Meas Y.Sys

M.Manual reg . L
A.Registration

L.All clear
S.Model refere

Split Conditions

M.Max split number o [60]
J.Correlation criteria 1 [70]
S.Deviation cri margin 1 [10]
A.Search region margin 1 [5]

*** Feature threshold ***
L.Cor - devi threshold 1 [15]
H.Precision threshold 1 [25]

4-15-2 Registering a Model: A.Registration

“A.Registration” draws a region around the area to be registered as the model.
The region is split according to the conditions set in “C.Conditions.”

Important Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and

4-4-3 Setting Background Suppression Levels.

Split models are registered in sequence from model 0 to the maximum number
of splits. Previously registered models are overwritten. Model numbers beyond
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the maximum number of splits can be registered individually. Registered model
images and numbers can be checked. Refer to 4-18 R.Split/S.Model Reference.
Models can be modified individually. Refer to 4-16 A.Split/M.Manual Registra-
tion.

Processing time based on set data can be checked. Refer to 4-19 M.Measure-
ment/O.Measure Monitor and 4-29-1 Entering Measurement Screens.
Regions are drawn as combination of the figures shown below. Up to 10 figures
can be drawn.

Figure type Drawing method
B.Box Specify two diagonally oppose corner points.
C.Circle Specify the center, and then specify any point on the
circumference.
A.Ellipse Specify the center, and then specify any corner of the
rectangle that circumscribes the ellipse.
T.Triangle Specify the three vertices of the triangle.

When “D.Delete all” is selected, all figures that have been drawn can be deleted.
To draw figures, select the drawing mode. Relatively complicated figures can be
drawn by combining the drawing modes and the drawing order. There are two
drawing modes. They are as follows:

Drawing mode Action

O.Draw(OR) 1 Draw(OR) 2 Draw(OR) Use this mode when
drawing the region. The
region drawn will be set as
the model registration
region. When several
figures are drawn, a
rectangle circumscribing
all the figures is the split
region.

M.Mask(NOT) 1 Draw(OR) Use this mode when
deleting part of the region.
2 Mask(NOT . i .
g ask( ) If figure B is drawn in mask
mode to overlap figure A,
the overlapping part will be
deleted.

The overlapping part will
not be deleted, however, if
figure A is drawn after
figure B, even if figure B is
drawn in mask mode.




A.Split/A.Auto Registration Section 4-15

Procedure

1,2,3.. 1. Select “A.Registration.”

[ S.Scene D.Disp U.Proc C.Camera [Nl M.Meas Y.Sys

C.Conditions

A.Registration

M.Manual regi
L.All clear

S.Model refere

2. Select the figure.

3. Select the drawing mode. The cursor will be displayed in the middle of the
screen.

Auto Registration

C.Circle
A Ellipse
T.Triangle  M.Mask (NOT)

D.Delete kur

Graphics: 0

Draw the region to split.
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4. Draw the region to be registered as a model.

Box (OR) X 1 [335]
Y ¢ [251]

Specify upper left and lower right coordinates.

5. Press the Enter Key. The model will be registered.

Auto Registration

ENT: Split registration ESC: Cancel

Important It takes about 20 to 30 seconds to register a model for region splitting. Do not turn
off the power during model registration. If the power is turned off during model
registration, memory contents will be destroyed the F350 will malfunction when
it is turned on again.
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4-16 A.Split/M.Manual Registration

This function registers models to be used as references in measurement. Mod-
els are registered as a rectangular region. Models registered using “A.Auto reg-
istration” can be modified individually. Split models are registered as models 0 to
59.

Registered model images and numbers can be checked. Refer to 4-18 A.Split/
S.Model Reference.

1.Model
2.Model
3.Model
4.Model
5.Model
6.Model
7.Model
8.Model
9.Model
A.Model 10
B.Model 11
C.Model 12
D.Model 13

CoO~NOOAWNRE

Registering a Model Individually Page 161

E.Model 14
F.Model 15
G.Model 16
H.Model 17
I.Model 18
J.Model 19 —

——— Modifying a Measurement Model Page 162
MMask ————— Setting Mask Regions Page 163
ASearchregion | Setting Search Regions Page 165
Z-%ha'(‘jgt? feawre | Changing Features Page 165
L caens ————— Setting Evaluation Conditions Page 166

i Clearing Model Data Page 167

4-16-1 Registering a Model Individually: M.Manual Registration

“M.Manual registration” draws a rectangular region for model registration. Se-
lect the feature for measurement.

Feature Contents

Correlation Searches for gray-scale correlations with previously
registered models and judges OK or NG. Select gray-scale
correlation when measuring a area which contains marks,
designs, or characters.

Deviation Detects dirt by searching for changes in density (density
deviations.) Select density deviation when measuring a
solid color area.

Important Correct measurement is not possible if different filtering and background sup-

Procedure

1,2 3.

pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.

Processing time based on set data can be checked. Refer to 4-19 M.Measure/
O.Measure Monitor and 4-29-1 Entering Measurement Screen.

1. Select the model number.
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2. Select the feature for measurement.

Manual Registration Model 0

Select Feature ——

M.Feature: Correlation Deviation

3. Specify the top-left coordinates of the region to be registered as the model
by moving the arrow cursor and pressing the Enter Key.

4. Specify the bottom-right coordinates of the region to be registered as the
model. Move the arrow cursor and press the Enter Key. The image in the set
rectangle is registered as the measurement model.

Manual Registration Model 0 X 1 [177]
Y @ [161]

Specify upper left and lower right coordinates for model.

Important Do not turn off the power during model registration. If power is turned off during
model registration, memory contents will be destroyed and the F350 will mal-
function when it is turned on again.

4-16-2 Modifying a Measurement Model: R.Modify

“R.Modify” modifies a registered model. When a mask region is set, modifying
the model clears the mask region. The registered model data is displayed when
the cursor is moved to the model number. To turn off display of the model data,
press Shift + Esc and set “S.Model reference” to OFF.

Important Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.
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Models registered using “A.Auto registration” can be modified individually. Split
models are registered as models 0 to 59. Registered model images and num-
bers can be checked. Refer to 4-18 A.Split/S.Model Reference.

Processing time based on set data can be checked. Refer to 4-19 M.Measure/
O.Measure Monitor and 4-29-1 Entering Measurement Screens.
Procedure
1,2,3... 1. Select the model number.
2. Select “R.Modify.”

3. Specify the top-left coordinates of the region to be registered as the model
by moving the arrow cursor and pressing the Enter Key.

4. Specify the bottom-right coordinates of the region to be registered as the
model. Move the arrow cursor and press the Enter Key. The image in the set
rectangle is registered as the measurement model.

) X : [77]
Modify Model O Y : [161]

Specify upper left and lower right coordinates for model.

Important Do not turn off the power during model registration. If power is turned off during
model registration, memory contents will be destroyed and the F350 will mal-
function when it is turned on again.

4-16-3 Setting Mask Regions: M.Mask

“M.Mask” masks part of rectangular regions that have been registered as mod-
els. This item makes it possible to eliminate part of each model or register the
eliminated part as a model again. It is not, however, possible to change the size
of the rectangular region. Use a combination of the following figures to draw a

mask.
Figure Drawing method

B.Box Specify 2 diagonally opposing corner points.

C.Circle After specifying the center of the circle, specify any point on the
circumference.

P.Polygon Specify the adjacent corners in sequence. A maximum of 64
corners can be specified. Designate the last corner (to be
connected to the first corner) and then press the Enter Key
twice to create the polygon.

To draw the figures, select a drawing mode. There are two drawing modes. They
are as follows:
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Drawing mode Action

O.Draw(OR) Used to draw regions to register as models. These regions are
drawn in rectangular regions that had previously been
registered as models.

M.Mask(NOT) Used to mask and delete parts of models. The regions that are
drawn are eliminated from the models.

Procedure
1,2, 3. 1. Select the model number.
2. Select “M.Mask.” The model will be displayed.
3. Select the figure to be drawn.

4. Select a drawing mode.

Mask (Model 0)

C.Circle O.Draw (OR
P.Polygon Mﬁuﬁﬁl

5. Specify the region to be masked. Move the arrow cursor to specify the coor-
dinates according to the drawing mode.

Mask (Model 0:Box) X 1 [214]
Y : [198]

Specify upper left and lower right coordinates.

Important Do not turn off the power while mask regions are set or memory contents will be
destroyed and the F350 will malfunction when it is next turned on.
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4-16-4 Setting Search Regions: A.Search Region

“A.Search region” sets a search region for each model individually. The search
region should be large enough to search for samples even if they are not consis-
tently positioned.

Procedure

1,2, 3.. 1. Select the model number.

2. Select “A.Search region.” The search region will be displayed by dotted
lines, and the region registered as the model will be displayed by solid lines.

3. Specify the top-left coordinates of the search region by moving the arrow
cursor and pressing the Enter Key.

4. Specify the bottom-right coordinates of the search region. Move the arrow
cursor and press the Enter Key. The region in the set rectangle is registered
as the search region.

Search Region Model 0 X : [247]
Y @ [233]

Specify upper left and lower right coordinates.

4-16-5 Changing Features: P.Change Feature

“P.Change feature” changes the feature to be measured.

Feature Contents

Correlation Searches for gray-scale correlation with previously
registered models and judges OK or NG. Select gray-scale
correlation when measuring a area which contains marks,
designs, or characters.

Deviation Searches density deviation to detect dirt. Select density
deviation when measuring a solid color area.

Procedure

1,2, 3.. 1. Select the model number.
2. Select “P.Change feature.”

3. Select the feature for measurement.
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4., Select “E.End.”

Manual Registration Model 0

R.Modify
M.Mask
A.Search region
C.Conditions
L.Clear

Change Feature

M.Feature: Correlation Deviation

4-16-6 Setting Evaluation Conditions: C.Conditions

Using Gray-scale Correlation

Procedure

166

1,2, 3.

“C.Conditions” compares the model with the search images and judges OK or
NG. The correlation value is judged OK when it equals or exceeds the criteria
and NG when it is less than the criteria.

The criteria is set from 0 to 100. A perfect match between the image and the
model is equal to a setting of 100.

The precision for finding a model’s position during a search can be selected. The
position of models is usually found in pixel units, but a high-precision search is
possible using smaller units (subpixel units). Select high-precision when the
model image contains thin lines. When high-precision is selected, however, pro-
cessing time is longer.

1. Select the model number.
2. Select “C.Conditions.”

3. Set the criteria.

4. Set the precision.

5. Select “E.End.”

Manual Registration Model 0

R.Modify
M.Mask
A.Search region
P.Change feature

L.Clear

Condition Settings

R.Correlation criteria : [70]
M.Measurement precision : Normal High
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Using Density Deviation
This function detects dirt by searching for changes in density (density devi-
ations.) The density deviation value is judged OK when it is less than or equal to
the criteria and NG when it is greater than the criteria. The density deviation is
set from O to 128.

Procedure
1,2, 3. 1. Select the model number.
2. Select “C.Conditions.”
3. Set the criteria.
4. Select “E.End.”

Manual Registration Model 0

R.Modify
M.Mask
A.Search region
P.Change feature
L.Clear

Condition Settings ——

R.Density deviation criteria: [ 25]

4-16-7 Clearing Model Data: L.Clear
“L.Clear” clears the selected model and search region, and settings are returned
to the default value. Clear all model that will not be used for inspection.
All registered model data can also be cleared. Refer to 4-17 A.Split/L.All Clear.

Procedure
1,2, 3.. 1. Select the model number.
2. Select “L.Clear.” A confirmation message will be displayed.

3. Select “X.Execute” after rechecking the model number. All the set data for
the specified mode number will be cleared.

Manual Registration Model 0

R.Modify
M.Mask
A.Search region
P.Change feature
C.Conditions

Model 0 will be cleared.

[x.Executej []
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4-17 A.Split/L.All Clear
“L.All clear” clears all registered models and search regions and all settings are

returned to the default values.

Model data can be cleared one model number at a time. Refer to 4-16-7 Clearing
Model Data.

Procedure
1,2,3... 1. Select “L.All clear.” A confirmation message will be displayed.
2. Select “X.Execute.” The model data of all registered models will be cleared.

‘S.Scene D.Disp U.Proc C.Cameraja®Sjdiid M.Meas Y.Sys ‘

A.Auto registration
M.Manual registration

L.All clear

S.Model reference

All model will be cleared.

[x.Execute] []

4-18 A.Split/S.Model Reference

All registered models are displayed.

Model Reference The model image is sized to fit into
/ the registered model position and
L b displayed. The model is displayed
in solid lines.

The model number.

i6_[17 1§ ho 21 /

ESC:Quit

Procedure Select “S.Model reference.” The model will be displayed.
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4-19 M.Measure/O.Measure Monitor

0O.Measure monitor

M.Measure

“M.Measure/O.Measure monitor” can be used to monitor measurement values
and times before performing actual measurements.

—— Checking the Measurement Values and Measurement Time Page 169

Refer to 4-29 M.Measure/M.Measure Page 229

4-19-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

Search Monitor

:

Important

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel /10
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Instruction Input Timing

The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

Search for the models that have been registered.

The current process number, the set measurement item name, and the camera number.

—— Model number. When the correlation value is NG it is displayed in reverse video.

Search Monitor (1.Sp‘|il Camera0)

Measure time:  150ms————  The measurement time for the current process.

When position compensation is set for the same
camera number for the preceding process, the time
displayed includes position compensation time.

STEP/ENT: Measure

«I—: Process T/l: Mode

, When position compensation is set in succession,
! the time displayed includes the time for position
4/ 1516 Iz 18 o compensation over several stages. This does not
o i bz hs ha b include the time for displaying the measured results
5 . )
on the video monitor.
1617 18 19 21 :
In some cases, successive processes are pro-
23124 125 128 7 cessed in parallel. This means that the total of all
AN T S ) separate process times will not necessarily equal
M the scene measurement time. Confirm the measure-

ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.
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Measurement Values Monitor

Measures the correlation value or the density deviation value of each model.

’7 The current process number, the set measurement item name, and the camera number.

No Measurement
4.9 [15]
98.6 [ 70
99.9 [ 70
95.6 [ 70

3.7 [13
35 [13
70
70

©CONOUAWNRO
TDVTVIDOLOITIOIN

99.7 [ 70
99.7 [ 70]
99.7 [ 70]
92.7 [70]

|
Measure Monitor (1.Split Camera0)

No Measurement
20R
21R
22S
23R

81.2 [70]
99.8 [ 70
3.5 [13
70
[79]
70
70

29.8 [ 70]
00.8 [ 70]
32 [13]

STE P/EN+ Measure «/—: Process T/l:Mode SFT + ESC: Condi

Measure time:

150ms—

No Measurement
40S 4.0 [14]
41R 99.8 [70]
42R 988 [70]
43R 99.8 [70]
44'S 3.2 [13]
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

OK
OK
OK
OK
OK

[

The criteria.

The measurement features.

R.Gray-scale correlation
S.Density deviation

Console

All Monitor Modes

Measurement Value Monitor

170

The measurement time for the current process.

When position compensation is set for the same
camera number for the preceding process, the time
displayed includes position compensation time.

When position compensation is set in succession,
the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the video monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.

The correlation value or density deviation value for the model. If the measured correlation value is less than the
criteria or the density deviation value is greater than the criteria then it is judged NG and displayed in reverse video.

The following instructions can be input from the Console.

Instruction Key Action
Measure ENT Executes a measurement. When position com-
pensation is set for the same camera number for
the preceding process, the measurement is exe-
cuted after position compensation.
Switch 4 / » Switches the process and executes the measure-
process ment item as set. Processes which have no set

data are skipped. When position compensation is
set for the same camera number for the preced-
ing process, the measurement is executed after
the position compensation.

Switch modes

AV

Switches between the search monitor and the
measurement value monitor.

Quit ESC Quits the measure monitor screen.
measurement

Instruction Key Action
Change SHIFT + ESC | Makes it possible to change evaluation
conditions conditions in the following methods by referring

to correlation or deviation values.

Each Model: The evaluation conditions of
individual models are changed.

All Correlation: The evaluation conditions of all
models with measurement features set to
gray-scale correlation are changed.

Refer to 4-16-6 Setting Evaluation Conditions.
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Parallel 1/0

All Monitor Modes

The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by J.

Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-
al.

Instruction Input data Action
STEP DI: 76543210
Measure d

Executes a measurement one time in sync with the STEP signal’s
leading edge (OFF to ON). When position compensations is set for
the same camera number for the preceding process, the measure-
ment is executed after the position compensation.
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B Pattern Inspection

Pattern inspection appears on the menus as simply “P.Pattern.”

“P.Pattern” detects faults in patterns, such as missing or blurred character pat-
terns. It makes it possible to use a model to search the objects that have similar
patterns to the model in the images, to obtain correlation values from the input
images and the model, and to judge whether the input images are OK or NG. A
single character of a sampled character string can be automatically extracted for
model registration.

Pattern inspection must be set for a process number before it can be used. Refer
to 4-3 U.Process.

Select the camera number before registering the models. Refer to 4-4-1 Select-
ing the Camera Number.

4-20 P.Pattern/M.Model

K.Individual

H.Conditions
A.Auto-registration
L.Model reference

A model is used to search the objects that have similar patterns to the model in
the images and obtain correlation values from the input images and the model.
“M.Model” registers models and criteria.

The required processing time can be checked. Refer to 4-22 M.Measure/
O.Measure Monitor and 4-29-1 Entering Measurement Screens.

Registering Individual Models Page 172
Setting Automatic Model Registration Conditions Page 178
Executing Automatic Model Registration Page 179
Referring to Model Data Page 181

4-20-1 Registering Individual Models: K.Individual

Reqgistering New Models:

“K.Individual” registers single-character models in rectangular regions. When
the cursor is moved to a model number, the image of the corresponding model
that has been registered will be displayed in the displayed model frame. If the
image of the model is not required, press the Shift and Escape Keys and set
“S.Model reference” to OFF.

K.Individual

Procedure

172

Important

1,2, 3.

Use the following procedure to register a new model.

Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.

1. Select the model number. A rectangle in dotted lines and an arrow cursor will
be displayed.

2. Specify the top-left coordinates of the region to be registered.
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Important

3. Specify the bottom-right coordinates of the region to be registered.

Registration(Model 0) X: [275]
Y: [221]

Specify upper left and lower right coordinates.

4. Specify the reference point for relative position inspection. The image in the
model frame will be registered as the model.

Reference Point Registration(Model 0) X: [173]
Y: [161]

Specify the relative position reference point.

Do not turn off the power during model registration. If power is turned off during
model registration, memory contents will be destroyed and the F350 will mal-
function when it is turned on again.

Modifying Models: R.Modify

Important

“R.Modify” modifies and re-registers single-character models that were pre-
viously registered. If the cursor is moved to a model number, the image that has
been registered as the corresponding model will be inserted in the currently dis-
played model frame. If the model image is not required, press the Shift and Es-
cape Keys and set “S.Model reference” to OFF.

Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.

Models registered with the “A.Auto-registration” item can be modified individual-
ly. Models are registered from model 0 up to the maximum number of models
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which can be set. It is possible to check images of the registered models and
their model numbers. Refer to 4-20-4 Referring to Model Data.
Procedure
1,2,3... 1. Select the model number.

2. Select “R.Modify.” A rectangle in dotted lines and an arrow cursor will be dis-
played in the registered region.

3. Set the top-left coordinates of the region to be registered.
4. Set the bottom-right coordinates of the region to be registered.

Registration(Model 0) X: [265]
Y: [210]

Specify upper left and lower right coordinates.

5. Specify the reference point for relative position inspection.

Reference Point Registration(Model 0) X: [170]
Y: [175]

Specify the relative position reference point.

174



P.Pattern/M.Model

Section 4-20

6. Clear the mask image. The image in the rectangle will be registered as the

model.

Reference Point Registration(Model 0)

Specify the relative position reference point.

[ ]

Mask images will be cleared.

(X.Execute] [ C.Cancel

Setting Mask Regions: M.Mask

“M.Mask” masks one section of rectangular regions that have been registered
as models. This section can be excluded from the model and reset as a model.
The size of the rectangular region, however, cannot be changed. the mask re-
gion is drawn using the following figures.

Figure

Drawing method

B.Box

Specify 2 opposing corners.

C.Circle

After specifying the center of the circle, specify any point on the
circumference.

P.Polygon

Specify the adjacent corners in sequence. A maximum of 64
corners can be specified. Designate the last corner (to be
connected to the first corner) and then press the Enter Key
twice to create the polygon.

To draw the figures, select a drawing mode. There are two drawing modes. They

are as follows:

Drawing mode

Action

O.Draw(OR)

Used to draw regions to register as models. These regions are
drawn in rectangular regions that had previously been
registered as models.

M.Mask(NOT)

Used to mask and delete parts of models. The regions that are
drawn are removed from the models.

Procedure

1,2, 3. 1. Select the model number.

2. Select “M.Mask.” The model will be displayed.

3. Select the figure to be drawn.
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4. Select a drawing mode.

Mask(Model 0)

B.Box
C.Circle | O.Draw(OR)

P.Polygor| IVAVES(els

5. Specify the region to be masked. Move the arrow cursor to specify the coor-
dinates.

Mask(Model 0:Box) X: [243]
Y: [239]

Specify upper left and lower right coordinates.

Important Do not turn off the power while mask regions are being set or the memory con-
tents will be destroyed and the F350 will malfunction when it is next turned on.

Setting Search Regions: S.Search Region
“S.Search region” sets a search region for each model individually. The search
region should be large enough to search for samples even if they are not consis-
tently positioned.

Procedure

1,2, 3.. 1. Select the model number.

2. Select “S.Search region.” The search region will be displayed by dotted
lines, and the region registered as the model will be displayed by solid lines.

3. Specify the top-left corner coordinates of the search region.
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4. Specify the bottom-right corner coordinates of the search region. The speci-
fied search region will be registered.

Search Region(Model 0) X: [491]
Y: [403]
I T R I ‘
! '
! |
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! '
! |
! 1
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! 1
! '
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! 1
! |
! 1
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~
Specify upper left and lower right coordinates.

Setting Evaluation Conditions: C.Conditions

“C.Conditions” sets criteria within a range from 0 to 100 so that the correlation
value between an image that has been searched for and a model will be judged
OK if the correlation value is equal to or larger than the criteria and NG if the cor-
relation value is less than the criteria. The criteria of sampled image will be 100 if
the sampled image perfectly coincides with the model. The positions of models
can be obtained in pixels if “P.Precision” is set to normal or subpixels if “P.Preci-
sion” is set to high.

Procedure
1,2, 3. 1. Select the model number.
2. Select “C.Conditions.”
3. Set the criteria.
4. Set the precision.
5. Select “E.End.”

Model 0

R.Modify
M.Mask
S.Search region

L.Clear

—— Condition Settings ——

C.Criteria [ 80]%
P.Precision : Normal High

Clearing Model Data: L.Clear
“L.Clear” clears the data of selected models and resets it to the default values.
Clear all models which are not to be used for measurement.

Procedure
1,2, 3. 1. Select the model number.
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2. Select “L.Clear.” A confirmation message will be displayed.

3. Select “X.Execute” after rechecking the model number. All the set data for
the specified mode number will be cleared.

Model 0

R.Modify
M.Mask

S.Search region
C.Conditions

Model O will be cleared.

(X.Execute] [ C.Cancel

4-20-2 Setting Automatic Model Registration Conditions: H.Conditions

“H.Conditions” sets model registration conditions and draws extraction regions
that enclose single characters to be registered as models.

Conditions Details
H.Character order Used to select the directions in which characters are extracted from the text string.
[.Min size X Used to set the minimum size of characters to be extracted between 1 and 256. If the actual size
J.Min size Y of an extracted character is less than 23 x 19, the size is set to 23 x 19 to register the character.

K.Model width + X
L.Model width + Y

Used to register regions that enclose extracted characters and their margins as models between
0 and 256. Draw the extraction regions of characters considering the margins.

V.Search region + X
W.Search region + Y

Used to register regions that enclose models with margins as search regions within a range from
0 to 256.

N.Devi threshold

Used to set density deviation thresholds between 0 and 100 to be used to extract characters.
The default value of each density deviation threshold is 15. When the space between two
adjacent characters to be extracted is too narrow and they cannot be extracted one at a time,
decrease the density deviation value. When a character becomes separated and extracted,
increase the density deviation value.

C.Criteria Used to set correlation criteria between 0 and 100 so that the correlation value between and
image that has been searched for and a model will be judged OK if the correlation value is equal
to or larger than the criteria and NG if the correlation value is less than the criteria. The criteria of
a sampled images will be 100 if the sampled image perfectly coincides with the model.

P.Precision Set to normal to obtain the positions of models in pixels. Set to high to obtain the positions of

models in subpixels.

M.Max quantity

Used to set the maximum number of extracted characters.
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Procedure
1,2, 3..

Characters cannot be extracted properly in the following cases:
o A character is partly out of the model extraction region.

\E— Model extraction region

B 1 2 0 4

e A model including the margin is out of the model extraction region.

— Model extraction region

OOM R ON

Model including a model width margin

1. Select “H.Conditions.” Set the model registration conditions.
2. Select “E.End.”

\S.Scene D.Disp U.Proc C.Camera M.Meas Y.Sys

R.Re
—— Auto Registration Conditions — h

H.Character order : Horizontal Vertical
1.Min size X : [23]

J.Min size Y :[19]

K.Model width + X [ 1]

L.Model width + Y [ 1]

V.Search region + X : [20]
W.Searchregion+Y : [20]

N.Devi threshold : [15]

C.Criteria : [80]

P.Precision : Normal High
M.Max quantity : [60]

4-20-3 Executing Automatic Model Registration: A.Auto-registration

Important

“A.Auto-registration” draws model extraction regions that enclose characters to
be registered as single-character models. Based on the “H.Auto registration
conditions”, characters are extracted one at a time from the model extraction re-
gion and registered.

Characters cannot be extracted if the space between the characters is too nar-
row. Either enlarge or reduce the image of the characters. White pixels are en-
larged and black pixels are reduced in size when the image is enlarged. White
pixels are reduced and black pixels are enlarged in size when the image is re-
duced. Each of the original images is, however, registered with a reference point
in the center of a rectangular region as a model.

Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-
els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.
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Procedure

180

1,23.

Each of the extracted models are registered from model 0 up to the maximum
number of models. Models previously registered are overwritten. If their model
numbers are set for relative position inspection, the relative position inspection
settings will be cleared. Individual models can be registered with model numbers
after the preset maximum number of registered models. It is possible to check
images of the registered models and their model numbers. Refer to 4-20-4 Re-
ferring to Model Data.

Models can be corrected individually. Refer to 4-20-1 Registering Individual
Models.

1. Select “A.Auto-registration.” The enlarge/reduce image screen will be dis-
played.

2. Enlarge or reduce the image.

Enlarge/Reduce Image

<—:Reduce —:Enlarge ENT:Confirm ESC:Previous screen

3. Specify the top-left corner coordinates of the region to extract the charac-
ters.

4. Specify the bottom-right corner coordinates of the region. The specified re-
gion will be set as a model extraction region. To draw two or more model ex-
traction regions, repeat steps 3 to 4. Up to four model extraction regions can

be drawn.

Automatic Model Registration(Region 0) X: [490]
Y: [415]

T TP ‘
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! |

I I

! |

I I

! 1

! |

I 1

! |

! I

! 1

1 I

! 1

! |

| 1

I 1
T Tttt TTTmmmmmmmm e =

Specify upper left and lower right coordinates of cut region.

5. Execute automatic character extraction. Individual regions, each of which is
used for single character extraction, will be displayed.
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6. Press the Enter Key. Each model will be registered.

Automatic Model Registration(Region 1)

ENT:Register model ESC:Cancel

4-20-4 Referring to Model Data: L.Model Reference

“L.Model reference” allows all registered models to be displayed.

An image of a model enclosed by a model

frame with solid lines is displayed where a
model is registered.

Model Reference

Model humber

+|\J

A cursor is displayed in the reference point of
each IC pin that has been found.

A model extraction region for automatic model

Procedure

4-21 P.Pattern/R.R

registration.

Select “L.Model reference.” All registered models will be displayed.

elative Position

Relative position inspection checks the relative position of two models. This in-
spection is used to determine if the position of one model (the relative model) is
correct relative to the origin position on a model which is always fixed in position
(the reference model). “R.Relative position” sets the conditions for relative posi-
tion inspection.
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Relative Position Inspection between 2 Model —;

Pr;pﬂmUOWPWWN¢W#WN“i

C. Condition settings

Measurement values are converted into actual dimensions and output accord-
ing to the preset calibration data. Refer to 4-4-4 Setting Calibration Data.

L.Clear

— Setting Reference and Relative Models Page 182
Setting Evaluation Conditions Page 184
Clearing Relative Position Inspection Settings Page 184

4-21-1 Setting Reference and Relative Models: R.Relative Position

182

Note

Select reference and relative models. The position of the relative model can be
determined based on the position of the reference model as the origin position.
The reference point varies with the model registration method. Any point within
the rectangular region registered as the model can be specified as the reference
point if the model is registered individually. The center of gravity of a rectangular
region as a model is the reference point if the model is registered automatically.
Refer to 4-20 P.Pattern/M.Model.

If the cursor is moved to a model number, the image of a corresponding model
that has been registered will appear in the displayed model frame. If the image of
the model is not required, press the Shift and Escape Keys and set “S.Model ref-
erence” to OFF.

1. Only registered models can be selected. Refer to 4-20 P.Pattern/M.Model.

2. A model cannot be set as a reference model for more than one relative posi-
tion inspection, but it can be set as a relative model for multiple relative posi-
tion inspections.

Example
Relative position Reference model Relative model
No Good inspection
© =00 0 Model 0 Model 1
1 Model 0 Model 2
A single reference model is not available for more
than one type of relative position inspection.
Relative position Reference model Relative model
oK inspection
o 0 Model 1 Model 0
1 Model 2 Model 0

A single relative model is available for more than

one type of relative position inspection.
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Example: Inspection of Label Location

ijw?ﬂﬂﬂﬂﬂﬂ

dY
: ] Model 1 Reference model: Model 0
Relative model: Model 1

OMRBON

Procedure

1,2, 3. 1. Select the relative position inspection number. A list of model numbers will
be displayed.

2. Select the model number of the reference model. A list of model numbers
will be displayed.

Reference Model

1.Model
2.Model
3.Model
4.Model
5.Model
6.Model
7.Model
8.Model
9.Model
A.Model 10
B.Model 11
C.Model 12
D.Model 13
E.Model 14
F.Model 15
G.Model 16
H.Model 17
.Model 18
J.Model 19

(=]

©CO~NOOU A WNER

cmemem
L

Filtering:Off BGS level: 0 to 255
SFT+ESC:Model reference change

3. Select the model number of the relative model. The reference and relative
models will be set.

Relative Model

1.Model
2.Model
3.Model
4.Model
5.Model
6.Model
7.Model
8.Model
9.Model
A.Model 10
B.Model 11
C.Model 12
D.Model 13
E.Model 14
F.Model 15
G.Model 16
H.Model 17
.Model 18
J.Model 19

(=]

©CoO~NOUDWNE

Filtering:Off BGS level: 0 to 255
SFT+ESC:Model reference change

183



P.Pattern/R.Rel ative Position Section 4-21

4-21-2 Setting Evaluation Conditions: C.Condition Settings

The position of a reference model is fixed, so it can be used as an origin to check
whether the position of a relative model is OK or NG. “C.Condition settings” sets
the upper and lower limits of the permissible position of a relative model. Mea-
surement values are converted into physical dimensions and output according
to the preset calibration data. Refer to 4-4-4 Setting Calibration Data.
Procedure
1,2,3... 1. Select “C.Condition settings.”
2. Set the upper and lower limits so that they satisfy the following conditions:
dx upper limit = dx lower limit
dy upper limit = dy lower limit
For dx and dy, refer to 4-21-1 Example: Inspection of Label Location.
3. Select “E.End.”

Model 0-1(Registration Position dx: 99mm, dY:=2mm)

C.Condition settings
L.Clear

—— Condition Settings ——
A.dX  lower limit : [ 89.0] mm
B.dX upper limit: [109.0 ] mm
C.dY lower limit : [-12.0] mm
D.dY upperlimit: [ 8.0] mm

4-21-3 Clearing Relative Position Inspection Settings: L.Clear
“L.Clear” clears reference and relative models and restores the criteria to the de-
fault settings. Clear any relative position inspections not used for measurement.
Procedure
1,2,3... 1. Select“L.Clear.” A confirmation message will be displayed.

2. Recheck the model number, and select “X.Execute.” All the data for the rela-
tive position inspection will be cleared.

Model 0-1(Registration Position dx: 99mm, dY:—2mm)

C.Condition settings
L.Clear

Model 0-1 will be cleared.

(X.Execute] [ C.Cancel
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4-22 M.Measure/O.Measure Monitor

O.Measure monitor

M.Measure

“M.Measure/O.Measure monitor” can be used to monitor measurement values
and times before performing actual measurements.

Checking Measurement Values and Measurement Times Page 185
Refer to 4-29 M.Measure/M.Measure Page 229

4-22-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

Important

Search Monitor

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel /O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Instruction Input Timing

The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

Registered models are search for in Search Monitor mode.

The current process number, the set measurement item name, and the camera number.

The measurement time for the current process.

Search Monitor (O.P‘attern Camera 0)

When position compensation is set for the same
camera number for the preceding process, the time
displayed includes position compensation time.

Measure time: 39 ms

When position compensation is set in succession,
the time displayed includes the time for position
compensation over several stages. This does not

include the time for displaying the measured results
2+ on the Video Monitor.

In some cases, successive processes are pro-

cessed in parallel. This means that the total of all

’f‘

separate process times will not necessarily equal

4 5 the scene measurement time. Confirm the measure-
+ + ment time for each scene on the measurement
screen.

ENT/STEP:Measure </—:Process 1/|:Mode

Refer to 4-29-1 Entering Measurement Screens.

Model number. This is in reverse video if the
correlation value is NG.

A cursor is displayed in the reference point.
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Correlation Value Monitor

Measure the correlation value for each model.

The current process number, the set measurement item name, and the camera number.

The measurement time for the current process.
When position compensation is set for the same

camera number for the preceding process, the time

Cor Monitor (0.Pattern Camera 0) Measure time: 39 ms displayed includes position compensation time.
When position compensation is set in succession,
Gray correlation Gray correlation Gray correlation i i i i iti
00757 80 OK o0 o the time displayed includes the time for position
195.2 [ 80] OK 21 41 compensation over several stages. This does not
295.6 [ 80] & 22 42 include the time for displaying the measured results
368.2 [ 80] 23 43 ; i
4935 [ 80] OK 5 o on the video monitor.
295-2 [[80] OK gg 2‘2 In some cases, successive processes are pro-
7 57 a7 cessed in parallel. This means that the total of all
8 28 48 separate process times will not necessarily equal
13 gg ‘5‘3 the scene measurement time. Confirm the measure-
bet a1 51 ment time for each scene on the measurement
12 32 52 screen.
13 33 53 .
14 34 54 Refer to 4-29-1 Entering Measurement Screens.
15 35 55
16 36 56
17 37 57
18 38 58
19 39 59
ENT/STEP{Measure </—:Process 1/|:Mode SFT+ESC:Condi
Measurement values less than the criteria are judged NG and the
judgement results are in reverse video.

Criteria.
Correlation value.

Relative Position Monitor

186

Measure the relative position of two models.

The current process number, the set measurement item name, and the camera number.

The measurement time for the current process.
When position compensation is set for the same

Relative Monitor ‘(O.Pattern Camera 0)

dx dX Criteria
. Model 0-1  99.00 [89~ 109] OK

C—TOTMMUOWPOONDORWNEO

camera number for the preceding process, the time

Measure time: 39 ms displayed includes position compensation time.

4y dy criteria When position compensation is set in succession,
—2.00[ —12~ 8] OK the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the video monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.

Measurement values not within the criteria are

ENT/STEP:Measure¢ </—:Pfocess 1/|:Mode SFT+ESC:Condi

judged NG and in reverse video.

Criteria

Measured relative position. The values are converted into actual dimensions

and output on the basis of calibration data.
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Console

All Monitor Modes

Correlation Value Monitor

Relative Position Monitor

Parallel 1/0

The following instructions can be input from the Console.

Instruction Key Action
Measure ENT Executes a measurement. When position com-
pensation is set for the same camera number for
the preceding process, the measurement is exe-
cuted after position compensation.
Switch 4/p Switches the process and executes the measure-
process ment item as set. Processes which have no set

data are skipped. When position compensation is
set for the same camera number for the preced-
ing process, the measurement is executed after
the position compensation.

tions

Switch mode A/v Switches the search, correlation value, or relative
position monitor mode.
Quit measure- | ESC Quits the measure monitor screen.
ment
Instruction Key Action
Change condi- | SHIFT + ESC | Makes it possible to change evaluation condi-
tions tions in the following methods by referring to cor-
relation values.
¢ Changing the evaluation conditions of models in-
dividually.
e Changing the evaluation conditions of all models
for the displayed camera on the screen.
Refer to 4-20-1 Registering Individual Models.
Instruction Key Action
Change condi- | SHIFT + ESC | Makes it possible to change evaluation condi-

tions by referring to measurement values. Refer
to 4-21-2 Setting Evaluation Conditions.

The following instructions can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by {.

Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-

al.
All Monitor Modes
Instruction Input data Action
STEP DI: 76543210
Measure ) Executes a measurement one time in sync with the STEP signal’s

leading edge (OFF to ON). When position compensation is set for the
same camera number for the preceding process, the measurement is
executed after the position compensation.
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B Classification
Classification appears on the menus as simply “S.Classify.” Measurement ob-
jects can be classified. The model number with the highest correlation value to
the input image is output.
Classification must be set for a process number before it can be used. Refer to
4-3 U.Process.

Select the camera number before setting the search region. Refer to 4-4-1 Se-
lecting the Camera Number.

4-23 S.Classify/M.Model

“M.Model” registers the model to be used as the reference for classification. The
number of the model with the highest correlation value to the input image is de-
termined from the registered models and output.

Processing time based on the set data can be checked. Refer to 4-26 M.Mea-
sure/O.Measure Monitor and 4-29-1 Entering Measurement Screens.

Model for Classification
0] 10 20 30 40 50
1 1 21 31 41 51
2 12 22 32 42 52
3 13 23 33 43 53
4 14 24 34 44 54
5 15 25 35 45 55
6 16 26 36 46 56
7 17 27 37 47 57
8 18 28 38 48 58
9 19 29 39 49 59

ENT: Register/Reference SFT + ENT: Mask SFT + ESC: Clear ESC: Previous

Registering a Model Page 188
\— Referencing a Model Page 189
Setting the Mask Region Page 190
Clearing a Model Page 191

4-23-1 Registering a Model — Enter: Registration

“ENT:Registration” registers models to be used as references for classification
to unregistered model numbers. To modify a model, re-register it after clearing.
Refer to 4-23-4 Clearing a Model.

Important Correct measurement is not possible if different filtering and background sup-
pression levels are used during measurement than those used when model was
registered. Ensure that any required filtering and background suppression lev-

els are set before registering the models. Refer to 4-4-2 Selecting Filtering and
4-4-3 Setting Background Suppression Levels.

Procedure

1,2,3... 1. Select the model number. A rectangle displayed in dotted lines and an arrow
cursor will be displayed.

2. Specify the top-left coordinates of the region to be registered as the model.
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3. Specify the bottom-right coordinates of the region to be registered as the
model. The image in the set rectangle is registered as the model.

Registration (Model 0) X @ [255]
Y @ [231]

,,,,,

Specify upper left and lower right coordinates.

Important Do not turn off the power during model registration. If power is turned off during

model registration, memory contents will be destroyed and the F350 will mal-
function when it is turned on again.

4-23-2 Referencing a Model — Enter: Reference

“ENT:Reference” displays the model image of already registered model num-
bers. Select the model number of a registered model.

The model image at the size it was registered.

Size (X direction) :  140—— .

Size (Y direction) : 1801 The model size.

E"Gtesr'ﬂgper it oy — The filtering at the time the model was registered.

BGS lower limit - 0o— The background suppression level at the time the model

was registered.

ENT/ESC: Previous screen

Procedure Select the model number. The model will be displayed.
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4-23-3 Setting the Mask Region — Shift + Enter: Mask

Procedure

190

1,2, 3.

“Shift + Enter:Mask” masks one section of the rectangular region registered as
the model. This section can be removed from the model and reset as a model.
The size of the rectangular region, however, cannot be changed. The mask re-
gion is drawn using the following figures.

Figure Drawing method

B.Box Specify 2 diagonally opposing corner points.

C.Circle After specifying the center of the circle, specify any point on the
circumference.

P.Polygon Specify the adjacent corners in sequence. A maximum of 64
corners can be specified. Designate the last corner (to be
connected to the first corner) and then press the Enter Key
twice to create the polygon.

To draw the figures, select a drawing mode. There are two drawing modes. They
are as follows:

Drawing mode Action
O.Draw(OR) Used to draw regions to register as models. These regions are
drawn in rectangular regions that had previously been
registered as models.

M.Mask(NOT) Used to mask and delete parts of models. The regions that are
drawn are removed from the models.

1. Move the cursor to the model number to set the mask region.
2. Press the Shift+Enter Keys. The model will be displayed.
3. Select the figure to be drawn.

4. Select a drawing mode.

Mask (Model 0)

C.Circle | O.Draw (OR)
P.Polygon INIYEACE
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5. Specify the region to be masked. Move the arrow cursor to specify the coor-
dinates according to the drawing mode.

Mask (Model 0: Box) X @ [195]
Y @ [281]

Specify upper left and lower right coordinates.

Important Do not turn off the power while mask regions are set or the memory contents will
be destroyed and the F350 will malfunction when it is started again.

4-23-4 Clearing a Model — Shift + Esc: Clear

“Shift + Escape:Clear” clears the model of the selected number. Clear all models
which are not to be used for measurement.

Procedure
1,2, 3. 1. Move the cursor to model number to be cleared.

2. Press the Shift+Escape Keys. A confirmation message will be displayed.

3. Select “X.Execute” after rechecking the model number. The set data for the
specified model number will be cleared.

Model for Classification

ofNw 20 30 40 50

1 11 21 31 41 51

2 12 22 32 42 52

3 13

4 14 Model 59 will be cleared.

5 15

C e | [(xErewe) [ remEm)
7 17 27 37 47 57

8 18 28 38 48

58
9 19 29 39 49 E

ENT: Register/Reference SFT + ENT: Mask SFT + ESC: Clear ESC: Previous
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4-24 S.Classify/S.Search Region

“S.Search region” sets the region for the model search. The search region speci-
fied applies to all models registered to the current measurement item number.
Registered models are searched for within the search region and model number
with the highest correlation value to the input image is output.

Procedure

1,2,3... 1. Specify the top-left corner coordinates of the search region.

2. Specify the bottom-right corner coordinates of the search region. The speci-
fied search region will be registered.

Search Region X o [481]
Y o [414]

e .

! I

! I

! I

| |

! I

I I

! I

! I

! I

I I

! I

I I

! I

! I

e AN
Specify upper left and lower right coordinates.

To output the search conditions for the model and the model number, sets the
evaluation conditions.

4-25 S.Classify/C.Condition Settings

“C.Condition settings” sets the criteria so that the conditions for searching mod-
els and the model number are output The set criteria applies to all registered
models of the current measurement item number.

Conditions Details

S.Search level Set the level to search the models to be used as the
reference for classification. Searches for area with
correlation value greater than equal to the search level.

Set from 1 to 100. Images which are exactly the same as
the models are set at 100. The default value of the search
level is 70.

If searching for the models is unstable, lower the search
level.

C.Correlation criteria | If the highest correlation value between the input images
and model is still less than the criteria, and NG result is
output.

Set from 0 to 100. Images which are exactly the same as
the models are set at 100.
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Procedure
1, 2, 3... 1. Set the search level and criteria.
2. Select “E.End.”

‘S.Scene D.Disp U.Proc C.Camera SE®EESIY M.Meas Y.Sys

M.Model
A.Search region

C.Condition settings

Condition Settings

S.Search level :[70] %
C.Correlation criteria  :[ 80] %

4-26 M.Measure/O.Measure Monitor

“M.Measure/O.Measure Monitor” can be used to monitor measurement values
and times before performing actual measurements.

7 Checking the Measurement Values and Measurement Times ~ Page 193
Jeasdre Refer to 4-29-1 Entering Measurement Screens Page 229

4-26-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel I/O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Important
Instruction Input Timing
The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.
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Section 4-26

—— The model number with the highest correlation value.

F The current process number, the set measurement item name, and the camera number.

T
Monitor (2.Classification Camera0)

Model No 0
Gray correlation:  98.4
—

Measure time: 36 ms 1

ENT/STEP: Measyre «/—: Process SFT + ESC: Conditions ESC: Quit

The highest model correlation value.

— The measurement time for the current process.

When position compensation is set for the same
camera number for the preceding process, the time
displayed includes position compensation time.

When position compensation is set in succession,
the time displayed includes the time for position
compensation over several stages. This does not
include the time for displaying the measured results
on the video monitor.

In some cases, successive processes are pro-
cessed in parallel. This means that the total of all
separate process times will not necessarily equal
the scene measurement time. Confirm the measure-
ment time for each scene on the measurement
screen.

Refer to 4-29-1 Entering Measurement Screens.

— A model frame is displayed in the search position with the highest correlation value.

A cursor is displayed in the search candidate point.

Console
The following instructions can be input from the Console.
Instruction Key Action

Measure ENT Executes a measurement. When position compensation is set for the same
camera number for the preceding process, the measurement is executed after
position compensation.

Switch process 4/ } Switches the process and executes the measurement item as set. Processes
which have no set data are skipped. When position compensation is set for the
same camera number for the preceding process, the measurement is execut-
ed after the position compensation.

Quit measurement ESC Quits the measure monitor screen.

Parallel I/O

The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by .

Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-

al.

Instruction Input data
STEP DI: 76543210

Action

Measure l

Executes a measurement one time in sync with the STEP signal’s lead-
ing edge (OFF to ON). When position compensation is set for the same
camera number for the preceding process, the measurement is executed
after the position compensation.
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Bl Position Compensation

Use position compensation when the position and orientation of the object to be
measured are not fixed.

Position compensation must be set for a process number before it can be used.
Refer to 4-3 U.Process.

When position compensation is used, the amount of deviation between the mea-
surement object and the reference object is calculated and the image is auto-
matically scrolled before the measurement is performed.

Select the camera number before setting the measurement conditions. Refer to
4-4-1 Selecting the Camera Number.

The following procedure is used to execute position compensation.
1,2,3... 1. The position compensation model is registered. The registered position will
be used as the reference position.
2. The model is searched for in the input image.

3. The displacement between the position where the model was found and the
reference position is calculated.

4. The image is scrolled by the calculated displacement.

5. A measurement is executed after position compensation has been com-
pleted.

4-27 P.Position Compensation

“P.Position Compensation” sets the data for position compensation.

* Two stages of position compensation can be executed for each camera.
Even when the rotation range is 360°, high-speed position compensation
can be executed by reducing the number of registered rotation models.

* When images of multiple workpieces are input by a single camera, posi-
tion compensation can be executed for the respective workpieces. Refer
to 4-3-1 Setting Measurement Items.

[R'Registration Selecting the Position Compensation Mode Page 195
T.Rotation angle | Selecting the Rotation Compensation Parameters Page 220
A-geg'%” Setting the Position Compensation Region Page 222
e ons Selecting the Position Compensation Speed Page 223
S Reference | Selecting the Position Compensation Conditions Page 224

] Checking the Set Data Page 225

4-27-1 Selecting the Position Compensation Mode: R.Registration

Select the mode for position compensation and register a reference model in or-
der to determine the amount of displacement. There are three modes of position
compensation.

¢ One-model Positioning
One feature (corner or mark) on the measured object is used to determine the
position and rotation of the object.

e Two-model Positioning
Two features are connected, and the center coordinates of the lines joining
these features between these lines are used to determine the position (includ-
ing rotation).

¢ Circle Positioning
Four points on the circumference of a circular workpiece are used to determine
the position of the workpiece (including rotation).
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To select a new position compensation mode or to change a previously set posi-
tion compensation mode, set the position compensation settings.

Item

Details

0.Search verification

Searches for position compensation models inside the search region for candidates. Verifies
whether or not these candidates are correct.

Required Register any size model. This is called the verification model. The rectangular region
containing the features will be cut automatically from the region specified as the
model. This is called the search model.

1. “0.Search Verification” searches for search models inside the search region and de-
tects candidates. All candidates with correlation values greater than the criteria will be
detected. Set the criteria for detecting candidates in “P.Position compensation/
C.Conditions.” Refer to Section 4-27-5 Selecting the Position Compensation Condi-
tions.

2. For each candidate, verification is executed using the verification model and positions
with the highest correlation values are found.

Although high-accuracy position compensation can be executed, the processing
speed will become slower depending on the verification model used. Refer to
4-28 M.Measure/O.Measure Monitor.

Not required Register any size model. This is called the search model. Search models are
searched for in the search region and positions with the highest correlation
values will be found.

1.Auto-registration

Automatically cuts the region most suitable for position compensation and registers it as a
position compensation model. If circle positioning is selected as the position compensation

mode, however, automatic registration cannot be performed. Set to “No.”

One-model Positioning

One-model positioning registers one characteristic part of the workpiece as a
model. The model is searched for in the position compensation region. The dis-
placement (X,Y) is detected between the reference position coordinates and the
coordinates with the highest correlation to the model, and the image scrolls by
the detected amount of displacement. The registered position of the model is set
as the reference position.

The rotation model must be registered to execute rotational position compensa-
tion (0). Refer to 4-27-2 Selecting the Rotation Compensation Parameters.

Model

The amount of displacement is calculated
and the image is scrolled. '

196

Reference position Input image
b Search
OomRron ;

Position compensation region

_|_

OmReRon

Important Correct measurement is not possible if the filtering and background suppression
levels used during measurement are different from those that were used when
the model was registered. Set the required filtering and background suppres-
sion levels for each camera number before registering models. Refer to 4-4-2
Selecting Filtering and 4-4-3 Setting Background Suppression Levels.
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Automatic Model When “1.Auto-registration” is set to “Yes” on the settings screen, the most suit-
Registration able region for position compensation will be cut automatically and can be regis-
tered as a position compensation model.

Important Set the search correlation values before registering the models. Refer to
4-27-5 Selecting the Position Compensation Conditions.

To detect the direction of rotation of the measurement object, execute automatic
model registration using the following procedure.

1,2,3... 1. Register the provisional model. Either automatic or manual registration can
be used.

2. Set the rotation angle and the pitch angle of the rotation model. Refer to
4-27-2 Selecting the Rotation Compensation Parameters.

3. Execute automatic model registration once the model is in the correct posi-
tion. If the rotation angle or the pitch angle are changed after auto-registra-
tion, measurement will be incorrect.

The automatic registration regions are drawn as a combination of the following
figures. A total of 10 figures can be drawn.

Figure type Drawing method
B.Box Specify 2 opposing corners.
C.Circle After specifying the center of the circle, specify any point
on the circumference.
A.Ellipse After specifying the center of the circle, specify any corner
of the circumscribing rectangle.
T.Triangle Specify the 3 vertices of the triangle.

To draw these figures, select a drawing mode: Draw or Mask.

Drawing mode Action

O.Draw (OR) Use this mode when drawing
2 Draw (OR) the automatic registration
region. The region drawn will
be set as the automatic
registration region. When
several figures are drawn, a
model can be cut which
incorporates all the figures as
one automatic registration
region.

1 Draw (OR)

M.Mask (NOT) 1 Draw (OR) Used to delete one section of
an automatic registration
2 Mask (NOT) - yoqion. If figure B is drawn
over the existing figure A
using the mask mode, the
contents of figure B will be
deleted. If figure A is drawn
after figure B has been drawn
using mask mode, the
contents of figure B will not be
deleted.

When “D.Delete all” is selected all the drawn figures can be deleted.
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Procedure

1,2,3... 1. Select “R.Registration.” Position compensation mode will be displayed.

2. Select “1.1-model positioning.” When the position compensation mode
needs to be changed, carry out steps 3 and 4. When the mode is already set
to “1.1-model positioning,” go to step 5.

Position Compensation Mode

0.0ff 1.1-model positioning
T+
OMRON
2.2-model positioning C.Circle positioning
- -

OMRON

3. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

X.Execute [ C.Cancel]
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4. Set the position compensation settings. Set “1.Auto-registration” to “Yes.”
Set “0.Search verification” to “Required” or “Not required.”

1-Model Positioning

Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

5. Select “A.Automatic registration.”

When modifying an automatically registered model, select “M.Model.” Refer
to page 201 “Manual Model Registration” for operating procedures.

A Automatic registration
M.Model

6. Select a figure.
7. Select a drawing mode.
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8. Draw the automatic registration region. When drawing several figures re-
peat steps 6 to 8.

Automatic Positioning Registration Graphics: 0

C.Circle
A.Ellipse | ISINEMIER

T.Triangle  M.Mask (NOT)

D.Delete

9. Press the Escape Key. A confirmation message will be displayed.

10. Select “X.Execute.” The appropriate region for the position compensation
model will be automatically cut and registered.

Automatic Positioning Registration Graphics: 5

C.Circle
A.Ellipse
T.Triangle

D.DEIeteL-

Register the automatic registration region
and update the model.

X.Execute [ C.Cancel]
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Manual Model Registration  Set the region to be registered as the model.

Procedure
1,2,3... 1. Select “R.Registration.”
2. Select “1.1-model positioning.” When the position compensation mode
needs to be changed, carry out steps 3 and 4. When the mode is already set
to “1.1-model positioning” go to step 5.

Position Compensation Mode

0.0ff 1.1-model positioning
T+
OMRON
2.2-model positioning C.Circle positioning
- -

OMRON

3. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

X.Execute [ C.Cancelj
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4. Set the position compensation settings. Set “1.Automatic registration” to
“No.” Set “0.Search verification” to “Required” or “Not required.”

1-Model Positioning

—————— Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

5. Set the top-left coordinates of the region to be registered as the model by
moving the arrow cursor and pressing the Enter Key.

6. Set the bottom-right coordinates of the region to be registered as the model
by moving the arrow cursor and pressing the Enter Key.

1-Model Positioning X : [236]
Y @ [222]

Specify upper left and lower right coordinates for model.
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Section 4-27

Two-model Positioning

Model 0

Center

Model 1

The amount of displacement is calculated
and the image is scrolled.

—

7. Before registering the model, confirm that the measurement object is in the
correct position. Press the Enter Key. The image in the specified region will
be registered as the model.

1-Model Positioning

ENT: Register model ESC: Cancel

Two-model positioning registers two characteristic parts of the workpiece as the
models and searches within each position compensation region for these mod-
els. Positions with high correlation values to models 0 and 1 (the center point of
the models) are searched for. The displacement (X,Y,) is detected between the
coordinates of the center of the line joining the centers of models 0 and 1 and the
coordinates of the center of the reference position. The image scrolls by the de-
tected amount of displacement.

A rotation model must be registered to execute rotational position compensa-
tion. A rotation model with the same angle as models 0 and 1 is used to search
for positions (the center of the models) with the highest correlation value. The
amount of displacement (X,Y,0) between the coordinates of the center of the line
joining the models and the reference position coordinates is detected. The
image scrolls by the detected amount of displacement.

The registered position of the model becomes the reference position.

Reference position Input image
........................ Position compensation region
. Search™ "t ——————1—— P 9
——
RON i i /
: omgron | |

TTSéarch T

......

OMRonN

Important Correct measurement is not possible if the filtering and background suppression

levels used during measurement are different from those that were used when
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Procedure

204

1,2, 3.

the model was registered. Set the required filtering and background suppres-
sion levels for each camera number before registering models. Refer to
4-4-2 Selecting Filtering and 4-4-3 Setting Background Suppression Levels.

Automatic Model Registration

When “1.Automatic registration is set to “Yes” on the position compensation
setting screen, the most suitable region for position compensation will be cut au-
tomatically and can be registered as a position compensation model. For the

registration procedure refer to One-model Paositioning.

Manual Model Registration

Set the region to be registered as the model.

1. Select “R.Registration.”

2. Select “2.2-model positioning.” When the position compensation mode
needs to be changed, carry out steps 3 and 4. When the mode is already set

on “2.2-model positioning” go to step 5.

Position Compensation Mode

0.0ff

1.1-model positioning

Section 4-27

+:
OMRON

2.2-model positioning

OMRON

C.Circle positioning
r -

3. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

[C.Cancel]

Position Displacement
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4. Set the position compensation settings. Set “1.Auto-registration” to “No.”
Set “0.Search verification” to “Required” or “Not required.”

2-Model Positioning

Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

5. Set the top-left coordinates of the region registered as model 0.
Move the arrow cursor and press the Enter Key.

6. Set the bottom-right coordinates of the region registered as model 0.
Move the arrow cursor and press the Enter Key.

7. Specify the region to be registered as model 1 in the same way as for model
0.

2-Model Positioning X @ [136]
Y @ [222]

Specify upper left and lower right coordinates for model 0.
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8. Press the Enter Key. The images in the specified region will be registered as
the models.

2-Model Positioning

ENT: Register model ESC: Cancel

Circle Positioning

206

Model 3

Model 0

/
Model 1 ———— 7 [/ ]

Model 2

Circle positioning registers four regions on the workpiece circumference as
models. Positions with the highest correlation values to each model (the center
of the models) are searched for. The center coordinates (X,Y) of the circle are
detected from the position of these 4 models, and the image scrolls by the de-
tected amount of displacement. Rotational position compensation can also be
executed. The registered position of the model becomes the reference position.

. . Position compensation region
Reference position Input image

Searches each model, 0 to 4

The amount of displacement is calculated
y and the image is scrolled.

Important Correct measurement is not possible if the filtering and background suppression
levels used during measurement are different from those that were used when
the model was registered. Set the required filtering and background suppres-
sion levels for each camera number before registering models. Refer to
4-4-2 Selecting Filtering and 4-4-3 Setting Background Suppression Levels.
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No Rotation
Only X,Y direction position compensation is executed.
Procedure
1,2,3... 1. Select “R.Registration.”
2. Select “C.Circle positioning.”

Position Compensation Mode

0.0ff 1.1-model positioning
T+
OMRON

2.2-model positioning C.Circle positioning
==
.

OMRON

3. Select “0.No rotation.” When the position compensation mode needs to be
changed, carry out steps 4 and 5. When the mode is already set on “0.No
Rotation” go to step 6.

Circle Positioning

1.1-model rotation
2.Defect rotation (Circle)
3.Defect rotation (Arc)
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4. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

[c.Cancelj

5. Set the position compensation settings. Set “1.Auto-registration” to “No.”
Set “0.Search verification” to “Required” or “Not required.”

Circle Positioning (No Rotation)

Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

6. Specify the center of the circle by moving the cross cursor and pressing the
Enter Key.

Circle Positioning (No Rotation) X : [255]
Y 1 [241]

s
/ \

/ \
- [
\ /
\ /
AN /

Specify the center of the circle.
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7. Specify the radius of the circle by moving the arrow cursor and pressing the
Enter Key.

Circle Positioning (No Rotation) R : [100]
A=k
7 AN
\
\
—H]
/
/
N /
47
~ -

Specify the radius of the circle.

|-
- . \\

8. Specify the model size. Only model 0 will be displayed in the dotted line
frame. When the arrow cursor is moved, the size of all models will change.
Press the Enter Key.

Circle Positioning (No Rotation) WX : [39]
WY : [39]

s N
/ \
/ \

-Al-,‘

1
NN /
\ /

AN /

Specify the size of the model.
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9. Press the Enter Key. The images of the four specified regions will be regis-
tered as models.

Circle Positioning (No Rotation)

L]

L]

ENT: Register model ESC: Cancel

One-model Rotation

One-model rotation executes position compensation for the X , Y and the rota-
tion directions. When the measurement object (the circle) rotates, any mark on
the circle is registered as the rotation model. Rotational direction compensation
can be determined from the angle formed by a line joining the position of the mar-
k and the center of the circle.

Set the rotation angle and the pitch angle of the rotation model. Refer to
4-27-2 Selecting the Rotation Compensation Parameters.

|_ -

[}

t
U The mark becomes the rotation model.

Note Greater stability is possible in position compensation if the rotation model is reg-
istered as far away from the center as possible.
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Procedure
1,2,3.. 1. Select “R.Registration.”
2. Select “C.Circle positioning.”

Position Compensation Mode

0.0ff 1.1-model positioning
Tt
OMRON

2.2-model positioning C.Circle positionin
-

OMRON

3. Select “1.1-model positioning.” When the position compensation mode
needs to be changed, carry out steps 4 and 5. When the mode is already set
on “1.1-model rotation” go to step 6.

Circle Positioning

0.No rotation
2.Defect rotation (Circle)
3.Defect rotation (Arc)
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4. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

[ C.Cancel]

5. Set the position compensation settings. Set “1.Auto-registration” to “No.”
Set “0.Search verification” to “Required” or “Not required.”

Circle Positioning (1-Model Rotation)

Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

6. Specify the center of the circle. Move the cross cursor and press the Enter
Key.

Circle Positioning (1-Model Rotation) X : [255]
Y @ [241]

s
/ \
/ \
:
\\ //
\ /

Specify the center of the circle.
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7. Specify the radius of the circle. Move the arrow cursor and press the Enter
Key.

Circle Positioning (1-Model Rotation) R : [100]

///E\\\
\
\

/
\\\E///

/
Specify the radius of the circle.

|-
- . \\

8. Specify the size of the model. Only model 0 will be displayed in the dotted
line frame. When the arrow cursor is moved and the size of models 0 to 3 will
be changed. Press the Enter Key.

Circle Positioning (1-Model Rotation) WX : [39]
WY : [39]

s N
/ \
/ \
-Al-,‘
1
NN /
\ /

Specify the size of the model.

9. Specify the top-left coordinates of the region to be registered as model 4 (the
rotation model). Move the arrow cursor and press the Enter Key.

Position Displacement 213



P.Position Compensation Section 4-27

10. Specify the bottom-right coordinates of the region to be registered as model
4.Move the arrow cursor and press the Enter Key.

Circle Positioning (1-Model Rotation) X @ [297]
Y 1 [229]

7/ N
/ .- \

/ \
=
\\ //
N /

Specify upper left and lower right coordinates for model 4.

11. Press the Enter Key. The images of the five specified regions will be regis-
tered as models.

Circle Positioning (1-Model Rotation)

0 Yo

L]

ENT: Register model ESC: Cancel
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Defect Rotation: Circle/Arc

Defect rotation executes position compensation for the X, Y, and rotation direc-
tions. When the measurement object (the circle) rotates, rotation direction posi-
tion compensation can be executed from the angle formed by a line joining a
position on the circumference of the circle with defects, to the center of the circle
(and the original rotation model). Defect positions when the rotation region was
set will be the reference position. Set the conditions for detecting a mark on the
circumference as the defect position.

Mark (defect position) on the circumference.

Item

Details

0.Scratch color

Selects the color of the mark for detecting chips and
scratches. Select the color of the gray image.

1.Mask size

Set the size of this mask. Set from 4 to 80. Set the mask size
according to the size of the mark. The larger the mask size,
the slower the processing speed.

The mask is moved a little within the region drawn on the
circumference to detect defect positions (mark).

2.Mask pitch

Sets the pitch for moving the mask. Set from 1 to 6. Set the
mask size according to the size of the mark. There is no
relationship between the mask pitch and processing speed.

Mask size

The rotation parameters are indicated below.

Position compensation mode Rotation parameters

Defect rotation (circle)

All angles

Defect rotation (arc)

From the first point to the last point of the arc.
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Procedure
1,2,3.. 1. Select “R.Registration.”
2. Select “C.Circle positioning.”

Position Compensation Mode

0.0ff 1.1-model positioning
Tt
OMRON

2.2-model positioning C.Circle positionin
-

OMRON

3. Select “2.Defect rotation (Circle/Arc).” When the position compensation
mode needs to be changed, carry out steps 4 and 5. When the mode is al-
ready set on “2.Defect rotation (Circle/Arc)” go to step 6.

Circle Positioning

0.No rotation
1.1-model rotation
2.Defect rotation (Circle

3.Defect rotation (Arc)
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4. Select “X.Execute.”

Position Compensation Mode

The position compensation mode will be changed.

[ C.Cancel]

5. Set the position compensation settings. Set “1.Auto-registration” to “No.”
Set “O.Search verification” to “Required” or “Not required.”

Circle Positioning (Defect Rotation (Circle) )

Settings

0.Search verification : Required Not required
1.Auto-registration  : Yes No

6. Specify the center of the circle by moving the cross cursor and pressing the
Enter Key.

Circle Positioning (Defect Rotation (Circle) ) X : [255]
Y @ [241]

s
/ \
/ \
:
\\ //
\ /

Specify the center of the circle.
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7. Specify the radius of the circle by moving the arrow cursor and pressing the
Enter Key.

Circle Positioning (Defect Rotation (Circle) ) R : [100]

B
AN
\

/
\\\E///

/
Specify the radius of the circle.

=
7~ .\\

8. Specify the size of the model. Only model 0 will be displayed in the dotted
box. When the arrow cursor is moved, the size of models 0 to 3 will be
changed. Press the Enter Key.

Circle Positioning (Defect Rotation (Circle) ) WX : [39]
WY : [39]

Specify the size of the model.

9. Specify the line width and radius of the circumference to be set as the rota-
tion model. Move the arrow cursor and press the Enter Key. When “3.Defect
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rotation (arc)” is selected, carry out step 10. When “2.Defect rotation (circle)”
is selected, go to step 11.

Circle Positioning (Defect Rotation (Circle) ) HI: [13]

Specify the line width for the circle (defect).

10. Specify the start point and end point of the arc. Move the arrow cursor and
press the Enter Key.

Circle Positioning (Defect Rotation (Arc) ) 01: [ 46.6]

02: [-130.1]

Specify the end point of the arc (defect).

11. Set the conditions for detecting the mark on the circumference as a chip or
scratch.

Circle Positioning (Defect Rotation (Arc) )

——— Surface Defect Conditions

0.Scratch color ~ : White Black Both
1.Mask size : [10] [4to80]
2.Mask pitch : [4] [1to 6] (xMask size/2)
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12. Press the Enter Key. The image in the specified region will be registered as
the model. A cross cursor will be displayed in the defect position of the rota-
tion region, and this will registered as the reference position.

Circle Positioning (Defect Rotation (Circle) )

ENT: Register model ESC: Cancel

4-27-2 Selecting the Rotation Compensation Parameters: T.Rotation
Angle
“T.Rotation angle” is used to set the corresponding rotation angle when the rota-
tion of the measurement object is not consistent. The position models registered
in “P.Position compensation/R.Registration” are each rotated by the pitch angle
inside this parameter and registered. When the measurement object is rotated
further than the “T.Rotation angle,” position compensation will not be possible.

Example
Rotation angle: All angles

Pitch angle: 30°

Position compensation model

A

i
1 The rectangular region to be registered as
1
|

PR

the rotation model is automatically cut.

-

V N A A4V

(the same as +180°)

With a rotation angle of “all angles” and a pitch angle of 30°, 12 models that
have been rotated by 30° each are registered as rotation models. Rotation
models are searched for in the search regions and the image is scrolled by
the rotation angle of the model with the highest correlation value. After posi-
tion compensation according to the rotation model, slight adjustment is
made according to the position compensation model.

Registering Models Automatically

Automatically register models using the following procedure.

1,2,3... 1. Register a provisional model.
Either automatic or manual registration can be used.
2. Set the rotation angle and pitch angle of the rotation model.

3. Execute automatic model registration once the model is in the correct posi-
tion.
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If the rotation angle and pitch angle of the rotation model are changed after auto-
registration, measurement will be incorrect.

Reference position

Input image
Model

OomRon *~— Position compensation region

[ ]
The amount of displacement is calculated
y and the image is scrolled.
+
OomRon

Processing time based on set data can be monitored on the video monitor. Refer

to 4-28 M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement

Screens.

Procedure

1,2,3... 1. Select “T.Rotation angle.” To make changes to the set pitch angle, carry out

steps 2 and 3. When there are no changes, go to step 4.

S.Scene D.Disp U.Proc C.CameraM.Meas Y.Sys

R.Registration
A.Region
P.Speed
C.Conditions
S.Reference

—— Rotation Angle —
1.415°

2.430°

3.4£45°

4.0415°, 180415°

5.0+30°, 180+30°

X.All angles

Pitch angle: 5°
SFT + ESC: Pitch angle setting

2. Press the Shift+Escape Keys. The pitch angle setting screen will be dis-
played.
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4-27-3 Setting the Position Compensation Region: A.Region

Procedure

222

1,2, 3.

3. Select the pitch angle.

\S.Scene D.Disp U.Proc C.Camera M.Meas Y.Sys

R.Registration
A.Region
P.Speed
C.Conditions
S.Reference

Rotation Angle —

0.No rotation
1.415°

2.4= pitch =

4.0 0.1° 15°
50 1.2° B0°
XA
3.5°
Pitq 4.6°
SF| 5.10° h angle setting

6.15°
7.20°
8.30°

4. Select the rotation angle.

‘S.Scene D.Disp U.Proc C.CameraM.Meas Y.Sys

R.Registration
A.Region
P.Speed
C.Conditions
S.Reference

0.No rotation
1.+15°

3.445°

4.0+15°, 1804-15°
5.04-30°, 180+30°
X.All angles

Pitch angle: 3°
SFT + ESC: Pitch angle setting

Rotation Angle

“A.Region” sets the region for searching for the position compensation models.
When setting either “2-model positioning” or “C.Circle positioning” under
“P.Position compensation/R.Registration,” set the position compensation re-
gion for models 0 onwards in sequence. Set the region so that position com-
pensation models can be found even if the measurement object moves. Correct
position compensation cannot be executed if position compensation models

cannot be found in the position compensation region.

1. Select “A.Region.” The position compensation region will be displayed in
the dotted line frame. The region registered as the position compensation
model will be displayed in the solid line frame.

2. Specify the top-left coordinates of the position compensation region. Move
the arrow cursor and press the Enter Key.
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3. Specify the bottom-right coordinates of the position compensation region.
Move the arrow cursor and press the Enter Key. When registering several
models, repeat steps 2 and 3.

Region for Position Compensation X [20]

Specify upper leftand fowerright coordinates formodel 0.~ = - =~ ~ = ~

4. Press the Enter Key. The specified region will be registered as the position
compensation region.

Region for Position Compensation

ENT: Register ESC: Cancel

4-27-4 Selecting the Position Compensation Speed: P.Speed

“P.Speed” selects the speed at which position compensation is executed. The
position compensation processing speed is set for the currently displayed pro-
cess number. The processing speed of position compensation set for other pro-
cess numbers cannot be changed.

Position compensation Details
speed

Normal Executes position compensation for the image within the frame (33 ms 512 x484). The
processing speed varies according to factors such as the position compensation mode, the
rotation parameters, the pitch angle, and whether search verification is needed.

Fast Executes position compensation for the image within the field (16.7 ms 512 x 242). The
processing speed varies according to factors such as, the position compensation mode, the
rotation parameters, the pitch angle, and whether search verification is needed. If there is
no affect on positioning even if vertical resolution is halved, then select “fast” to reduce the
time required for measurements. For the F300-A20R Shutter Camera I/F Unit and the
F300-A20RS/A22RS Single Shutter Simultaneously Camera I/F Unit, only the fast speed
can be selected.
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Processing time based on set data can be monitored on the video monitor. Refer
to 4-28 M.Measure/O.Measure Monitor and 4-29-1 Entering Measurement
Screens.
Procedure
1,2,3... 1. Select“P.Speed.”
2. Select the speed.
3. Select “E.End.”

‘S.Scene D.Disp U.Proc C.CameraM.Meas Y.Sys

R.Registration
T.Rotation angle
A.Region
P.Speed
C.Conditions
S.Reference

Speed _—

0.Speed: Normal Fast

4-27-5 Selecting the Position Compensation Conditions: C.Conditions

The conditions set here are used to judge OK/NG for the correlation values of
position compensation models found in the position compensation region. Set
the “judgement flag” to “ON” for position compensation judgements to be made
during measurement. Set the search correlation value to 100 for images which
match the models exactly.

In the following situations, set the “1.Search correlation” value regardless of
whether the “O.Judgement flag” is set.

* Registering a Position Compensation Model Automatically
Set the “1.Search correlation” before executing automatic registration for
the model. The F350 uses this setting to cut the appropriate position com-
pensation region.

e “Search Verification” Set to “Required” in the Settings Mode
The F350 detects as candidates areas with correlation values greater than
the search correlation values.
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Procedure

1,2, 3.

1. Select “C.Condition.”

2. Sets the conditions for position compensation.

S.Scene D.Disp U.Proc C.CameraM.Meas Y.Sys

R.Registration
T.Rotation angle
A.Region
P.Speed

S.Reference

Conditions ———

0.Judgment flag : OnOff
1.Search correlation : [80] [1to 100]

4-27-6 Checking the Set Data: S.Reference

Data set under position compensation will be displayed. Set data for position
compensation can be monitored. Data cannot be changed.

The set position compensation mode.
The filtered image at the time the model was registered.
Search verification Yes/No

Position Cmp Mode : 2-Model Positioning

Filtering : Edge enhancement level 1

Auto-registration Yes/No

Search verification : Not required

Background suppression levels at the time the model was

Auto-registration  :No
BGS lower limit : 0

registered.

upper limit 12565 —

3

Model overlapping the registered position

Automatic model registration region

D The position compensation region is displayed in the
solid line frame.

The accuracy of position compensation can be monitored by using the following
procedure.

1. Select “D.Display/P.Input image after position compensation” and input the
image. Refer to 4-2-3 Inputting Images After Position Compensation.

2. Select “P.Position compensation/S.Reference.”
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4-28 M.Measure/O.Measure Monitor

“M.Measure/O.Measure Monitor” can be used to monitor measurement values
and times before performing actual measurements.

0O.Measure monitor

M.Measure

Checking Measurement Values and Times  Page 193
4-29 M.Measure/M.Measure Page 229

4-28-1 Checking Measurement Values and Measurement Times:
O.Measure Monitor

“O.Measure monitor” monitors measurement values based on the set data.
Measured results are output to the Video Monitor only, even when a Parallel I/O
Unit or Terminal Block Unit is mounted. The measurement time for each process
is also displayed on the Video Monitor. When several processes are set, the
measurement time for each can be monitored by switching between them.

Important
Instruction Input Timing
The next instruction must not be input while an instruction is being executed.
Neither the instruction currently being executed nor the next instruction will be
properly executed. When a Terminal Block Unit or Parallel I/O Unit is mounted,
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the BUSY signal will turn ON during instruction execution. Check to be sure that
the BUSY signal is OFF before inputting the next instruction.

The current process number, the set measurement items name, and the camera number.

The position compensation mode.

The criteria for determining OK or NG.

/— The measurement time for the current process.

Monitor (0.Pasitonlemplcamerad) Measure time: | 34ms When position compensation is set for the same camera number for
Mode : Circle Positioning (No Rotation) the preceding process, the time displayed includes position com-
SearchCri @ 80 — pensation time.

Search Candidates » . . . . . .

Cor When position compensation is set in succession, the time displayed
mgg::‘l’ gg i includes the time for position compensation over several stages. This
Vsl 2 o i does not include the time for displaying the measured results on the
Model 3 99 1 video monitor.

Model 4 + . . .
S In some cases, successive processes are processed in parallel. This

means that the total of all separate process times will not necessarily
E:I + equal the scene measurement time. Confirm the measurement time
for each scene on the measurement screen.

Refer to 4-29-1 Entering Measurement Screens.

ENT/STEP| Measure [«/—: Process

——— Without search verification:
The model frame and cross cursor are displayed at the position that has the
highest correlation with the search model.

With search verification:
The model frame and cross cursor are displayed at the position that has the
highest correlation with the verification model.

— Without search verification: “0” is always displayed.

With search verification:
Positions for which the correlation with the search model is greater than or
equal to the criteria are displayed as the candidate points.

The correlation with the position compensation model is displayed. If the measured value is less than the
criteria, NG is determined. In that case, “NG” is displayed here in reverse video.

Without search verification:
The correlation value of the position that has the highest correlation with the search model is displayed.

With search verification:
The correlation value of the position that has the highest correlation with the verification model is displayed.

When search verification is required, the cross cursor is displayed at the search candidate point.

Console
The following instructions can be input from the Console.
Instruction Key Action

Measure ENT Executes position compensation. When position compensation is set for the same
camera number for the preceding process, (Or position compensation is set in suc-
cession), position compensation is executed over several stages.

Switch process 4/ } Switches the process and executes the measurement items as set. Processes
with no data set are skipped over. When position compensation is set for the same
camera number for the preceding process, position compensation is executed over sev-
eral stages.

Quit measurement ESC Quits the measure monitor screen.
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Parallel 1/10
The following instruction can be input from a Parallel I/O Unit or Terminal Block
Unit. Connect and wire the external devices. The leading edge (OFF to ON) of
the STEP signal is indicated by |.
Refer to 2-4 Connecting Peripheral Devices in the Setup Menu Operation Manu-
al.
Instruction Input data Action
STEP DI: 76543210
Measure l Executes position compensation once in sync with the STEP signal's
leading edge (OFF to ON). When position compensation is set for the
same camera humber for the preceding process, (or position compensa-
tion is set in succession), position compensation is executed over sever-
al stages.
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B Measurements

4-29 M.Measure/M.Measure

0.Measure monitor

M.Measure

“M.Measure” performs measurement based on the conditions that have been
set.

Surface Defect Inspection A

4-7 M.Measure/O.Measure Monitor Page 112
——— Surface Defect Inspection B

4-10 M.Measure/O.Measure Monitor Page 139
— Surface Defect Inspection C

4-14 M.Measure/O.Measure Monitor Page 153
[~ Region Split Inspection

4-19 M.Measure/O.Measure Monitor Page 169
— Pattern Inspection

4-22 M.Measure/O.Measure Monitor Page 185
I Classification

4-26 M.Measure/O.Measure Monitor Page 193
— Position Compensation

4-28 M.Measure/O.Measure Monitor Page 226
—— Entering Measurement Screens Page 229
— Inputting Instructions from the Console Page 230
——— Inputting Instructions from Parallel I/O Page 231
—— Outputting Inspection Result to Parallel /O Page 232

Timing Charts Page 233

4-29-1 Entering Measurement Screens

Important

Measurement is executed on the measurement screen according to instruc-
tions. Inspection results are output to the Video Monitor and Parallel 1/O Unit or
Terminal Block Unit. A scene is judged OK only if all the judgement results of pro-
cesses are OK.

When using an F350-C12E IMP Unit, it is necessary to insert a scene data back-
up Memory Card in order to use multiple scenes. Insert the Memory Card before
selecting “M.Measure/M.Measure.”

When an error occurs at the F350 during a measurement, the IMP Unit's ER-
ROR indicator lights and the ERR signal turns ON. The type of error, however,
cannot be distinguished. The appropriate countermeasure depends on the in-
struction that was input.

The ERR signal remains ON until the measurement screen is quit. You must exit
the measurement screen to turn off the error output. Refer to Section 5 Trouble-
shooting.
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The scene’s judgement result.

— The measurement object’s process numbers in reverse video.

|
Measure (Scn 0) Overall Judgment: OK Measure time:
8} Posicmp  (Cam0): OK 8
i1 spiit (camo): OK 9
pA Pattern (Cam0): OK A.
k] Classify (Cam0): 0 B.
4. C.
5. D.
6. E.
7 F

283 ms

r The measurement time of the currently displayed scene.
|

The measurement items and camera numbers
that are set.

ENT/STEP: Measure  SFT + J/T: Switch scn ESC: Quit

Judgement results for each Process.

The measurement screen can be displayed at startup so that instructions can be
input immediately. Refer to 4-30-1 Automatic Measurement.

4-29-2 Inputting Instructions from the Console

All Measurement Items The following commands can be input from the Console.
Instruction Key Action
Measure ENT Executes the measurement once.
Switch scene | sHIFT + A Reduces the scene number by one.
SHFT+V Increases the scene number by one.
Quit measure- | ESC Quits the measurement screen.

ment
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4-29-3 Inputting Instructions from Parallel 1/0

The commands shown in the following table can be input from a Parallel /O Unit
or a Terminal Block Unit.

ON status of bits is indicated by “1” and OFF status by “0.” An asterisk (*) indi-
cates that either is possible. Set DIO to 6 and then turn on DI7 1 ms after.

The leading edge (OFF to ON) of the STEP signal is indicated by |. Connect and
wire the external devices.

Refer to 2-4 Connecting Peripheral Devices in the Setup Manual.

All Measurement Items

process number

Instruction Input data Action
STEP D176 543210
Measure 2 Executes a single measurement in sync with the STEP signal’s
leading edge (OFF to ON).
1001* * * * |Executes continuous measurement while instruction is being
input.
Switch scene 1 0 1 0 (Scene#) | Switches scene for measurement. This example switches to
(Example:) scene 2.
0100010
Switch camera 1 1 0 1 (Process#) | Switches to the camera for the specified process number. This
(Example:) example switches to the camera set for process 3.
0110011
Specify beginning 1 0 1 (Process#) | Set so that measurements are executed from the specified pro-
process number cess number through process #15 (or the ending process num-
ber). If a number greater than the ending process number is
specified, then the ending process number will be changed to
the same number as the beginning process number.
This setting is valid only for the scene number that is currently
being displayed.
Specify ending 1 1 1 0 (Process#) | Set so that measurements are executed from process #0 (or

the beginning process number) through the specified process
number. If a number smaller than the beginning process num-
ber is specified, then the beginning process number will be

changed to the same number as the ending process number.

This setting is valid only for the scene number that is currently
being displayed.

Position Compensation

Instruction

Input data

STEP DI:76 543210

Action

Automatic registration

1 1 0 O (Process#) | When automatic registration is specified, the region most

suitable for position compensation is cut from the automat-
ic registration region and re-registered as the position
compensation model.

Region Split Inspection and Pattern Inspection

Instruction

Input data

STEP DI:76 543210

Action

Automatic registration

1 1 0 O (Process#) | The image inside the model registration region is regis-

tered again as a model.

231



M.Measure/M.Measure

Section 4-29

4-29-4 Outputting Inspection Result to Parallel 1/0

Parallel 1/0O Unit

All Measurement Items

Classification

Terminal Block Unit

All Measurement Items

Classification

Connect and wire a peripheral device. Refer to 2-4 Connecting Peripheral De-
vices in the Setup Menu Operation Manual.

Set the output specifications with the setup menu. Refer to 5-2-4 Setting the Out-
put Specifications for Parallel Data: P.I/O Unit in the Setup Menu Operation
Manual.

The output format varies with the peripheral device. When setting classifications
for the processes, the judgement results for each process are output following
the output of the model number.

The following inspection results are output to the Parallel I/O Unit.

DO Output
Oto 15 Results of processes 0 to 15 (OFF (0): OK; ON (1): NG)
16 Results of all processes that have been set.
OFF:  All items are OK.
ON: At least one process is NG.

When the measurement item is classification, the results are output in two
blocks. The first block outputs the model number for classification and the sec-
ond block outputs the judgement results for each process number sequentially.

DO Output
Oto5 The model number with the highest correlation value to the
input image is output in binary data.
Not used

7 Outputs the classification results: OFF(0)=0K, ON(1)=NG.
When the model with the highest correlation value is less than
the correlation criteria value, it is judged NG.

The following inspection results are output to the Terminal Block Unit. The in-
spection results of all processes are output to the OR terminal of the Terminal
Block. The OR terminal is ON if any process is NG.

DO Output
Oto7 Results of processes 0 to 7 (OFF (0): OK; ON (1): NG)

If a single Terminal Block Unit is used, only the results of processes 0 to 7 are
output. To output the results of processes 8 to 15, use the Parallel I/O Unit or two
Terminal Block Units.

When the measurement item is classification, the results are output in two
blocks. The first block outputs the model number for classification and the sec-
ond block outputs the judgement results for each process number sequentially.

DO Output
Oto5 The model number with the highest correlation value to the
input image is output in binary data.
Not used

7 Outputs the classification results: OFF(0)=0K, ON(1)=NG.
When the model with the highest correlation value is less than
the correlation criteria value, it is judged NG.
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4-29-5Timing Charts

The timing for processing using Parallel I/O is illustrated in the following charts.
Measurement by STEP Input without Handshaking

(Only when Terminal

vD vD VD
Video signal } } i
| Existing
Entering : measurement
measurement screen 1 screen
\4 ! v
RUN OFF—I : I
I
ON ; -
Entering ' i)gztslzgement
1
measurement screen | screen
A\v4 | v
BUSY OFF f ! L— "— —I\
I
ON — \ \
, L ----- T=> ) Kemmmm - - =
+ Measure- ! \ K !
STEP  OFF Umem - |_| :
i | 1
oN o :
b
OR >*< ', \
1

Block Unit is mounted.)

Judgement results OR

DO

Judgement results for each
process number

v ¥
X X_

GATE OFF

ON

e———re—
: Time2 Time3
le ~)
Time 1
Terminal Action
RUN ON while measurement screen is entered.
BUSY ON while instruction is being processed in the measurement screen.
Important Do not input the next instruction while the BUSY signal is
ON, or neither the current processing nor the instruction that
is input will be properly executed.
STEP Executes a single measurement in synchronicity with the STEP
signal’s leading edge (OFF to ON).
OR When a Terminal Block Unit is mounted, a logical OR of the
judgement results for all processes is output to the OR terminal. The
OR signal turns ON if even one of the results is NG.
DO Outputs data.
GATE

Used to control the timing to obtain data. The output period, delay
time, and output time are set with the setup menu so that GATE will
be ON until the data is obtained.

Timel (C.Output period): Sets the period outputting data.

Time2 (D.Delay time):  Sets the time from the moment when data
is output to the moment when the GATE
signal is turned on.

Sets the time during which the GATE
signal is turned on.

Refer to 5-2-4 Setting the Output Specifications for Parallel Data:
P.I/O Unit in the Setup Menu Operation Manual. Obtain the data while

Time3 (O.Output time):

the GATE signal is ON.
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Video signal t

RUN

BUSY

STEP

OR

(Only when Terminal

vD VD

Entering
measurement
screen

Entering
measurement
screen

T

i

1

:

i

v |

OFF .
;

ON :
:

)

I

'

I

1

}

OFF
o T L
<

OFF / menE

Process 1
(Classify)

Process 0
See Note

ON

Judgement results OR

Block Unit is mounted.)

DO

GATE

OFF

ON

X Model no. X
]
1
[}
]
]

]
! Time2 Time3

Time 1

When the measurement item is set to “Classify” the results are output in two
blocks. The first block outputs the model number for classification and the se-
cond block outputs the judgement results for each process number sequentially.

Quitting
measurement
screen

v

1

Quitting
measurement
screen

\4

L

Judgement results for
each process number

Note When “Classify” is set for Process 0, the model number will be output immediately after
completion without waiting for Process 1 to finish.

Terminal Action
RUN ON while measurement screen is entered.
BUSY ON while instruction is being processed in the measurement screen.
Important Do not input the next instruction while the BUSY signal is
ON, or neither the current processing nor the instruction that
is input will be properly executed.
STEP Executes a single measurement in synchronicity with the STEP

signal’s leading edge (OFF to ON).

OR When a Terminal Block Unit is mounted, a logical OR of the
judgement results for all processes is output to the OR terminal. The
OR signal turns ON if even one of the results is NG.

DO Outputs data. After the model number is output, the judgement
results for each process are output.

GATE

Time2 (D.Delay time):

Time3 (O.Output time):

Used to control the timing to obtain data. The output period, delay
time, and output time are set with the setup menu so that GATE will
be ON until the data is obtained.
Timel (C.Output period): Sets the period outputting data.

Sets the time from the moment when data
is output to the moment when the GATE

signal is turned on.

Sets the time during which the GATE

signal is turned on.

Refer to 5-2-4 Setting the Output Specifications for Parallel Data:
P.I/O Unit in the Setup Menu Operation Manual. Obtain the data while
the GATE signal is ON.
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Measurement by STEP Input with Handshaking
_ _ V|D VP VP
Video signal t 1 T Existing
Entering : measurement
measurement screen! screen
v
RUN OFF —I |
I
o ; 1
) Existing
Entering : measurement
measurement screen, screen
v ! v
BUSY OFF T ! ‘ _—I_
I I
o Y 1 - >
.’ Meastre- | : / b
’ t 1 ’ { !
STEP  OFF e L , L
ON L o L Do
1 ' ) )
j 1
OR v v .
(Only when Terminal >< ! Judgement results OR >< !
Block Unit is mounted.) | N
DO ‘. t
LK e et for et )AC
N }
1 N
[N V]
GATE OFF —n L\ Y
by !
1 1
ON Vi — il
[ —— ' Y
W Time2 ! Y
| , !
DSA OFF A : Y
ON Q :
| I
Time1
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Terminal

Action

RUN

ON while measurement screen is entered.

BUSY

ON while instruction is being processed in the measurement screen.

Important Do not input the next instruction while the BUSY signal is
ON, or neither the current processing nor the instruction that
is input will be properly executed.

STEP

Executes a single measurement in synchronicity with the STEP
signal’s leading edge (OFF to ON).

OR

When a Terminal Block Unit is mounted, a logical OR of the
judgement results for all processes is output to the OR terminal. The
OR signal turns ON if even one of the results is NG.

DO

Outputs data.

GATE

Used to control the timing to obtain data. The delay time is set with
the setup menu so that they will be ON until the data is obtained.
Time2 (D.Delay time): Sets the time from the moment when the data
is output to the moment when the GATE
signal is turned on.
Obtain data while the GATE signal is turned
on.
Refer to 5-2-4 Setting the Output Specifications for Parallel Data:
P.I/O Unit in the Setup Menu Operation Manual.

DSA

Used to request the next data output from the external device.

Turn this on when the external device is ready to receive the next
data.

The F350 does not output data until the DSA signal changes from
OFF to ON (i.e., until rise is detected).

If the time-out function is set, a time-out error occurs under the
following condition.

The DSA signal does not change from off to on within the time-out
period.
Timel: Time-out period
Sets the period from the moment when the DSA signal turns
on to the moment when the DSA signal turns on again.
Refer to 5-2—-4 Setting the Output Specifications for Parallel Data:
P.I/O Unit in the Setup Menu Operation Manual.
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M.Measure/M.Measure

Section 4-29
Continuous Measurement
VD VD
Video signal } I{
Entering ! Existing
measurement screen : measurement screen
v I v
RUN OFF—| !
ON \ _I
1
Entering | Existing
measurement screen ! measurement screen
1
v 1 v
BUSY OFF !
ON : I_I I_I _| L
« v
L Mea- <---- PRCEEEE P >
./ sure- \ \ \
DI7 OFF —| ment ‘.\ “‘ “‘
ON ‘\ ‘\ ‘\
1 1 1
DI 0~6 " : T
1 \ 1
1 1 \
[ 1 1
OR v—J v
(Only when Terminal >< r:slﬂfsmgg >< ><
Block Unit is mounted.)
Judgement results for each
DO process number
XX
| |
GATE OFF ' '
L
ON | !
I t !
t
:Time Time :
[} 1
Time 1
Terminal Action
RUN ON while measurement screen is entered.
BUSY ON while instruction is being processed in the measurement screen.
DI Inputs measurement instructions. Set DIO to DI6, and turn ON DI7
after 1 ms.
OR When a Terminal Block Unit is mounted, a logical OR of the
judgement results for all processes is output to the OR terminal. The
OR signal turns ON if even one of the results is NG.
DO Outputs data.
GATE

Used to control the timing to obtain data. The output period, delay
time, and output time are set with the setup menu so that GATE will
be ON until the data is obtained.

Timel (C.Output period): Sets the period outputting data.

Time2 (D.Delay time):  Sets the time from the moment when data
is output to the moment when the GATE
signal is turned on.

Sets the time during which the GATE
signal is turned on.

Refer to 5-2-4 Setting the Output Specifications for Parallel Data:

Time3 (O.Output time):

P.I/O Unit in the Setup Menu Operation Manual. Obtain the data while
the GATE signal is ON.
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Y.System Section 4-30
Instructions for Other than Measurements
VD VD VD VD
L L 1 1
Video signal i f I T o
Entering 1 EX|st|ng
measurement | measurement
screen I screen
v | v
RUN OFF —-l | _J_
1
ON :
Entering ! Existing
measurement | measurement
screen ) screen
v ! v
BUSY OFF X _l_
1
ON -
B >
,/*_Instruction execution
DI7 OFF /
4
/
DIOto 6 y

Terminal

Action

RUN

ON while measurement screen is entered.

BUSY

ON while instruction is being processed in the measurement screen.

Important Do not input the next instruction while the BUSY signal is
ON, or neither the current processing nor the instruction that
is input will be properly executed.

DI

Inputs the instruction.
Set DIO to DI6, and turn ON DI7 after 1 ms.

Bl System

4-30 Y.System

“Y.System” saves the set scene data and set the environment data. The data set
using “Y.System” does not directly affect the measurement conditions.

Automatic Measurement Page 238
L.Line brightness ~ — Displaying the Line Brightness Page 239
S.Scenedata  —— Saying and Loading Scene Data Page 240
O.Model information |—— chacking Model Registration Conditions  Page 243

4-30-1 Automatic Measurement: M.Initial Mode

“M.Initial mode” is used to display the measurement screen automatically at
startup. Measurements will be started as soon as measurement instructions are
input. Use “M.Initial mode” for actual operation after all measurement conditions
(i.e. all scene data) have been set.
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Y.System Section 4-30

Procedure

1,2, 3.. 1. Select “M.Initial mode.”
2. Set “A.Automatic execution” ON.

3. Set the scene number in “S.Scene.” The measurement screen for the speci-
fied screen number will be automatically displayed the next time the system
is started.

S.Scene D.Disp U.Proc C.Camera P.Posicmp M.Meas ‘

L.Line brightness
S.Scene data
0O.Model information

Initial Mode

AAuto-execute :On Off
S.Scene No. [ 1]

4., Select “E.End.”

4-30-2 Displaying the Line Brightness: L.Line Brightness

Line brightness is the name given to a graph which indicates the brightness dis-
tribution along a line through the image. The line brightness can be displayed for
any arbitrary vertical or horizontal lines through the image.

Brightness: 0
| Brightness: 255

Displays the brightness of the
pixels in the vertical line.

ightness

==~ Brightness: 255

— Displays the brightness of the
pixels in the horizontal line.

LA Brightness: 0
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Y.System Section 4-30

Procedure

1,2,3... 1. Select“L.Line brightness.”
Dotted lines are displayed vertically and horizontally through the cursor.
Note A static (freeze) image is displayed when “L.Line brightness” is

selected. If “D.Display/F.Freeze” is set to “U.Unfreeze,” display the
required image before selecting “L.Line brightness.”

Line Brightness

Specify line to display.

2. Select the line. Move the cursor to the line and press the Enter Key. The line
brightness will be displayed for the selected vertical and horizontal lines.

3. Press the Enter Key or the Escape Key to return to the menu.

4-30-3 Saving and Loading Scene Data: S.Scene Data

“S.Scene data” loads and saves data to and from the Memory Card. The “Y.Sys-
tem/M.Initial mode” setting does not include scene data. The scene data con-
tents differ depending on the menu.

Saving Scene Data

“S.Scene data/S.Save” saves scene data to a Memory Card. The extension
“.SCN/.MDL/.VAR” is automatically appended to the saved file name.

When using a new Memory Card for the first time, initialize it using the Setup
Menu. Refer to 5-4-1 Initializing Memory Cards in the F350 Setup Menu Opera-
tion Manual.

Note When an F350-C12E IMP Unit is used, a Memory Card is required in order to use
multiple scenes. Use a separate Memory Card for saving scene data.

Use Memory Cards with enough space available for the data that is set. Stan-
dard sizes for scene data are provided in Appendix B.

Procedure

1,2, 3.. 1. Select “S.Scene data.”
2. Select “S.Save.”
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Y.System

Section 4-30

Important

Loading Scene Data

Important

3. Input the save destination file name for “N.Filename.”

[ S.Scene D.Disp U.Proc C.Camera P.Posi cmp M.Meas \

M.Initial mode
L.Line brightness

S.Scene data

odel information

L.Load

— Saving Scene Data =

N.Filename: [ ].SCN

4. Select “X.Execute.” The data from the specified scene number will be saved
in the memory card under the specified file name.

Do not turn the power supply switch OFF while data is being saved, or the data
will not be saved correctly.

“S.Scene data/L.Load” loads saved scene data from a Memory Card. Insert a
Memory Card containing the saved scene data. When the scene data is loaded,
it overwrites the scene data for the currently displayed scene number. Display
the load destination scene number before loading.

Scene data cannot be loaded if the measurement items installed at the time of
loading are different from those installed at the time of saving. Be sure to install
the same measurement items as at the time of saving. Refer to 2-2 Starting and
Quitting an Application Program.

Scene data compatibility between programs.

The scene data from the Fast Defect Inspection Program and the Pattern In-
spection Program are not compatible. Scene data can only be loaded to the pro-
gram in which it was saved.
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Y.System Section 4-30

Procedure
1, 2, 3... 1. Select “S.Scene data.”

2. Select “L.Load.” A list of the scene data file names in the root directory will be
displayed. The names of any existing sub-directories will also be displayed.

[ S.Scene D.Disp U.Proc C.Camera P.Posicmp M.Meas \

M.Initial mode
L.Line brightness

odel information
S.Save

C:¥*SCN

INSPECT SCN 28 96/04/17
READ SCN 28 96/04/17

3. Select the file name. A confirmation message will be displayed.

Load scene data from memory card.

[] [c;Cancelj

4. Select “X.Execute.” The selected scene data will be loaded to the currently
displayed scene number.

Important Do not turn off the power while loading data. If power is turned off while loading
data, memory contents will be destroyed and the F350 will malfunction when it is
turned on again.
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Y.System Section 4-30

4-30-4 Checking Model Registration Conditions: O.Model Information

O.Model information displays model registration conditions. It can be used to
check the number of models that are registered and the number of remaining
models that can be registered.

The number of search models registered and the remaining number that can be registered.

\S.Scene D.Disp U.Proc C.Camera P.Posicmp M.Meas \

M.Initial mode
L.Line brightness
S.Scene data

0. Model information

Search Model

8 registered 428 not registered
T ROI Model
16 registered 1008 not registered
43405 Byte registered 757363 Byte not registered The contents and available space of ROl models can be checked.

“— The number of ROI models registered and the remaining number that can be registered.

Procedure
1,2,3... 1. Select “O.Model information.” The model information will be displayed.
2. Select “O.0K.”
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SECTION 5
Troubleshooting

This section provides alist of error messages, and the causes and probable remedies for the errors that they indicate.
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Troubleshooting

Section 5

ERR Signal ON

Errors and error messages for fast defect inspection program, pattern inspec-
tion program are listed here in alphabetical order, along with the probable reme-
died for the errors which the indicate. Refer to this table when explanations of
error are needed.

Error

Cause and remedy

Insufficient results storage area
error

Measurement results cannot be properly obtained because of insufficient storage
space. Either raise the search level and reduce the number of search candidate
points, or reduce the number of models by deleting any not being used for measure-
ments (including those set for other process numbers).

Model auto-registration error

No more models can be registered, because there are too many models or there is
insufficient space in the model registration region. Delete any models that are not
being used for measurement (including those set for other process numbers).

The models are not changed during automatic registration in the position compensa-
tion and pattern inspection. Any previously registered models are saved. Previously
registered models are cleared during automatic registration of a separation inspec-
tion region. Find the cause of the error and reregister the model.

Models cannot be cut because the image is either completely black or completely
white and is unsuitable for registration as a model. Input images that can be cut as
models.

The models are not changed during automatic registration in the position compensa-
tion and pattern inspection. Any previously registered models are saved. Previously
registered models are cleared during automatic registration of a separation inspec-
tion region. Find the cause of the error and reregister the model.

The position compensation mode is OFF. Models cannot be registered.
The models are not changed. Any previously registered models are saved.

The position compensation mode is set for circle positioning. Models cannot be auto-
registered in this mode.

The models are not changed. Any previously registered models are saved.

Scene data load error

The Memory Card is not correctly inserted. Insert the Memory Card correctly.

There is no scene data saved on the Memory Card. Insert the Memory Card on
which the scene data is saved.

No more models can be registered, because there are too many models or there is
insufficient space in the model registration region. Delete any models that are not
being used for measurement.

Scene switching error

The Memory Card is not correctly inserted. Insert the Memory Card correctly.

The scene data is not backed up on a Memory Card. Insert a Memory Card for back-
ing up the scene data.

No more models can be registered, because there are too many models or there is
insufficient space in the model registration region. Delete any models that are not
being used for measurement.

Timeout error

A timeout error occurred while data was being output to a Parallel I/O Unit or a Termi-
nal Block Unit. Quit the measurement screen and check the external connections
and output specifications.

Error Messages

Error message

Cause and remedy

All inspection flags cannot be
OFF.

All inspection flags cannot be turned OFF. Set at least one of the inspection flags.

Already registered as reference
model.

The model has been already registered as a reference model for relative position
inspection. A model can be registered as the reference model for only one relative
position inspection. Select another model.

Automatic registration failed.

The region for automatic registration is smaller than 23 x 19, so it cannot be regis-
tered automatically. Either enlarge the region or register individually.

There are too many split regions therefore automatic registration is not possible. Ei-
ther decrease the number of regions or register individually.

Camera magnification is outside
the specified range.

Calibrate so that the camera magnification will be within a range from 0.001 and
9.999 (mm/pixel).
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Troubleshooting

Section 5

Error message

Cause and remedy

Cannot be registered. No space
in model registration region.

No more models can be registered. Either reduce the size of model regions or delete
any unnecessary models in the region.

Cannot copy to the same pro-
cess number.

The process number is the same for the copy source and the copy destination. Spec-
ify different process numbers.

Cannot copy to the same scene
number.

The scene number is the same for the copy source and the copy destination. Specify
different scene numbers.

Cannot save to Memory Card.
Not sufficient space.

The Memory Card does not have enough free space to save to.
Insert a Memory Card with sufficient free space and try again.

Cannot switch scenes due to
lack of space in the scene data
area.

The currently displayed scene data is too large. Reduce its size by deleting some
models or by clearing any unnecessary scene data, and then try again.

Calibration failed.

The correlation value between the model and workpiece is less than the correlation
criteria. Check if the workpiece is proper or register the model again.

Circle positioning set for position
compensation mode. Cannot
use auto-registration.

Auto-registration cannot be used for circular workpiece positioning. Either perform
registration manually or use 1-model or 2-model positioning.

Failed to access the scene
switching file.

There is no available space on the Memory Card. Either delete any unnecessary
scene data, or use the setup menu to delete unnecessary files. Then try again.

The file could not be created because the Memory Card was not correctly inserted.
Insert the Memory Card correctly, and then try again.

The Memory Card is not initialized. Use a Memory Card that has been initialized.

The Memory Card is write protected. Clear the write protection and then try again.

Failed to clear scene.

The scene clearing operation was cancelled because the Memory Card was not cor-
rectly inserted. Insert the Memory Card correctly, and then try again.

Failed to copy scene data due to
lack of space in the scene data
area. The scene data in the
copy destination area will be
cleared.

There is no available space in the scene data area. Delete any unnecessary scene
data.

The scene copying operation was cancelled because the Memory Card was not cor-
rectly inserted. Insert the Memory Card correctly, and then try again.

Fast inspection on rectangle can
only be set to the regions 0 to 7.

Set the inspection region within a range between 0 and 7.

File does not exist.

There is no scene data file. Insert the Memory Card which contains the scene data.

There is no dictionary data file. Insert the Memory Card which contains the dictionary
data.

The Memory Card is not formatted. Format the Memory Card before using it.

Inspection mode is set to Fast
inspection on rectangle. Mask
setting not required for this in-
spection.

It is not necessary to set masks for fast inspection on rectangle.

Inspection mode is set to shape
inspection. Condition settings 2
not required for shape inspec-
tion.

Do not select condition settings 2 because a shape inspection does not check the
number of defective workpieces.

Inspection mode is set to shape
inspection. Mask setting not re-
quired for shape inspection.

It is not necessary to set masks for shape inspection.

Mask size or mask pitch setting
is inappropriate.

The mask does not match the size of the rotation positioning region. Either reduce
the size of the mask or increase the diameter of the circle (or arc).

The mask and inspection region are different to each other in size. Reduce the mask
or increase the inspection region in size.

Mask size setting is inappropri-
ate.

The mask and inspection region are different to each other in size. Reduce the mask
or increase the inspection region in size.

Measurement item is not set.

There is no measurement item set for the currently displayed process number. Set a
measurement item. Refer to 4-3-1 Setting Measurement Items.

Measurement item is not set in
the copy source.

There is no data set for the process number specified as the copy source. Specify a
process number for which data is set.

No inspection conditions are set.

Select a number that has been set to relative position inspection.
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Section 5

Error message

Cause and remedy

No Memory Card inserted.

The operation is not possible because no memory card is inserted.
Insert a memory card and try again.

No model registered.

No reference model is registered. Register a reference model first.

Inspection is impossible if no model is registered. Register a model first.

Calibration is impossible if no calibration model is registered. Register a calibration
model.

No registration. Too many mod-
els. Reduce rotational region.

No more models can be registered. Reduce the rotational region (i.e., the rotation
parameters).

No registration. Too small re-
gion.

The mask and inspection region are different to each other in size. Reduce the mask
or increase the inspection region in size.

Optimum model was not found.

The region setting for automatic registration is too small, or the image is completely
black or completely white. Adjust the region setting or take the optimum image as the
model.

Part of the region will be outside
the screen.

Part of the region that was created is outside of the screen. Create the region so that
it lies completely within the screen.

Pitch angle setting is inappropri-
ate.

The following combination of pitch angle and rotation parameters cannot be set.

Rotation parameters Pitch angle
+15 ° or 0+15°, 180+15° 20° or 30°
+45° 20°

Position compensation mode is
set to circle positioning (no rota-
tion or defect rotation). Rotation
angle is invalid.

The rotation angle setting is not required when either circle positioning with no rota-

tion or defect rotation is set for the position compensation mode. Specify this param-
eter for a position compensation mode for which the rotation parameters are valid is
set.

Registration is not possible:
Nothing has been cut or the
maximum number registered
has been exceeded.

The number of extracted models is 0 or exceeds the maximum number. Reduce the
extraction region in size or increase the maximum number of models for automatic
registration conditions.

Same position cannot be speci-
fied.

A figure cannot be drawn if the same point is specified. Specify different points.

Scene data is different.

This is not the scene data for the currently installed application program. Insert the
memory card that contains the correct scene data.

Scene data loading cancelled
due to an error.
Scene data will be cleared.

Loading was cancelled because the memory card was not correctly inserted.
Insert the memory card correctly and load the scene data again.

The scene data in the subdirectory cannot be loaded. Load the scene data in the root
directory.

Scene data saving cancelled
due to an error.

Saving was cancelled because the memory card was not correctly inserted.
Insert the memory card correctly and save the scene data again.

Saving not possible because the memory card is not initialized.
Save the scene data again using an initialized memory card.

The operation cannot be executed because the Memory Card is write protected.
Clear the write protection and try the operation again.

Settings required for measure-
ment have not been completed.

Not even one model has been set for the process. Set the models.

Set criteria so that the upper lim-
it = the lower limit.

The settings are incorrect. Set the values so that the upper limit is the same as or
larger than the lower limit.

The position compensation
mode is turned Off.

Rotation parameters, position compensation region, position compensation speed,
conditions, or referencing was executed without the position compensation registra-
tion having been performed. First register the position compensation.

The reference model and rela-
tive model are the same.

The reference model number and relative model number must be different.

The region is not drawn.

Register the inspection region before setting the conditions.

The window is not drawn.

Register the window before setting the conditions.

Too many graphics. No more
can be created.

No more than ten figures can be created for a region for automatic model registration
for position compensation. Do not create more than ten figures.

Too many models. No more can
be registered.

No more models can be registered. Delete any unnecessary models.
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Error message

Cause and remedy

Wrong model image.

The image is completely white or completely black, without features, and is unsuit-
able for registration as a model. Input the optimum image as the model.

An image with a low density deviation cannot be registered. Register a high-contrast
image as a model.

All of the model region cannot be masked.

Error Codes

Error code Cause and remedy
23 Line buffer overflow.
It is possible that commands were input continuously through the RS-232C port.
Check the method for inputting commands.
103 It is possible that commands were incorrectly input through the RS-232C, e.g., with-

out a delimiter. Check the method for inputting commands.
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Appendix A
Menu Hierarchy Diagrams

Menu Item Notation

Menu items are sometimes abbreviated on the menu bar due to space limitations. In this manual, the non-ab-
breviated form of the menu items are used and, if an abbreviation is displayed on the menu bar, the charac-
ters that are actually displayed are underlined. If no characters are underlined, then the menu item is not ab-
breviated on the display.

For example, “O.Position compensation” appears on the menu display as “O.Posi cmp” and is given in this
manual as “O.Position compensation.”
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Menu Hierarchy Diagrams

Appendix A

Common ltems

Menu Bar Level 1 Level 2
i 0.Scene 0 SHIFT + ESC | C.Copy [~ 41-2  Copying Scene Data
th F.Scene 15 L.Clear 4-1-3  Clearing Scene Data
3 N.Enter comment 4-1-4  Adding Comments to Scenes
>
® [ 77 411 Selecting the Scene Numbers
4-2-1  Selecting the Image Display Method
o F.Freeze 4-2-2  Inputting Images
) |.Input image _ 4-2-3  Inputting Images After Position Compensation
4 P.Input image after posi cmp
2
0p 0 4-3-1  Setting Measurement Items
c F.Process 15 4-3-2  Switching Processes
LY -rrocess 4-3-3  Copying Measurement Item Settings
e 4-3-4  Clearing Measurement ltem Settings
8
E? 4-4-1  Selecting the
o C.(?am.era 0.Camera 0 Camera Number
o F.Filtering 7.Camera 7
QD
§ 0.0FF E? 4-4-2  Selecting Filtering
W.Weak smoothing
S.Strong smoothing
1.Edge enhancement level 1
2.Edge enhancement level 2
3.Edge enhancement level 3
4.Edge enhancement level 4
5.Edge enhancement level 5
V.Vertical edges
H.Horizontal edges
X.All edges
B.BGS level E? 4-4-3  Setting Background Suppression Levels
A.Calibration E? 4-4-4  Setting Calibration Data
- 4-7 M.Measure/O.Measure Monitor (Surface A)
Z O.Measure monitor 4-10  M.Measure/O.Measure Monitor (Surface B)
% 4-14 M.Measure/O.Measure Monitor (Surface C)
o 4-19 M.Measure/O.Measure Monitor (Region Split)
c 4-22 M.Measure/O.Measure Monitor (Pattern)
® 4-26 M.Measure/O.Measure Monitor (Classification)
4-28 M.Measure/O.Measure Monitor (Position Compensation)
M.Measure E? 4-29-1 Entering Measurement Screens
4-29-2 Inputting Instructions from the Console
4-29-3 Inputting Instructions from Parallel I/O
4-29-4 OQutputting Inspection Result to Parallel 1/10
4-29-5 Timing Charts
< M.Initial mode "~ 4-30-1 Automatic Measurement
@ L.Line brightness 4-30-2 Displaying the Line Brightness
& S.Scenedata 4-30-3 Saving and Loading Scene Data
3 O.Model information 4-30-4 Checking Model Registration Conditions
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Surface Defect Inspection A

E? 4-5-1  Drawing Inspection Regions for Burr and Chip
Inspection on Straight Lines
4-5-2  Drawing Inspection Regions for Burr and Chip
Inspection on Circular Lines
4-5-3  Drawing Inspection Regions for Scratch and

4-5-4  Drawing Inspection Regions for Shape
Inspection for Model Registration

Menu Bar Level 1 Level 2 Level 3

= ™ R.Registration 0.Region 0 L.Burr and chip on line

%) C.Conditions F.Region 15 C.Burr and chip on circle

5 P.Scratch and dirt

& M.Shape

D

>

Dirt Inspection

0.Region 0 R.Measurement per region
F.Region 15 C.Condition settings 1

Surface Defect Inspection B

N.Condition settings 2

4-6-1  Checking Measurement Values
4-6-2  Setting Measurement Conditions
4-6-3  Setting Measurement Conditions
and Number of Defects

4-8-2  Drawing Inspection Regions for Defect
4-8-3  Drawing Inspection Regions for Defect

4-8-4  Drawing Inspection Regions for Fast Defect

Menu Bar Level 1 Level 2 Level 3
. . : L.Defect on line
m (Fi.gegldslt.ratlon 0.Region 0 C.Defect on circle
% -.Conditions F.Region 15 P.Deviation defect on region
g" M.Fast inspection on rectangle
% ? 4-8-1  Drawing Inspection Regions for Defect
Inspection on Straight Lines
Inspection on Circular Lines
Inspection on Regions
Inspection on Rectangle
0.Region 0 R.Measurement per region
F.Region 15 C.Condition settings

4-9-1  Checking Measurement Values
4-9-2  Setting Measurement Conditions
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Surface Defect Inspection C

Menu Bar

Level 1

D aoeuns g

B.Binary level (Single)
W.Window

C.Conditions

Level 2 Level 3
(77 411 B.Surface C/B.Binary Level
0.Window 0 .
EWindow 15 [ 7 412 B.Surface C/W.Window
0.Window 0 B.Binary level (Window)
EWindow 15 R.Measurement per window
N.Condition settings

E? 4-13-1 Setting the Binary Level for Windows
4-13-2 Checking Measurement Values
4-13-3 Setting Measurement Conditions

Region Split Inspection

Menu Bar Level 1 Level 2
A LT Soomene, T om0
.Manual registration . aiaor
-(5_? 9 4-15-2 Registering a Model
R.Modify F 4-16-1 Registering a Model Individually
M.Mask 4-16-2 Modifying a Measurement Model
A.Search region 4-16-3 Setting Mask Regions
P.Change feature 4-16-4 Setting Search Regions
C.Conditions 4-16-5 Changing Features
L.Clear 4-16-6 Setting Evaluation Conditions
4-16-7 Clearing Model Data
L.All clear Ef 4-17 A.Split/L.All Clear
S.Model reference 4-18 A.Split/S.Model Reference
Pattern Inspection
Menu Bar Level 1 Level 2
o M.Model K.Individual E? 4-20-1 Registering Individual Models
T R.Relative position H.Conditions 4-20-2 Setting Automatic Model
= A.Auto-registration Registration Conditions
) L.Model reference 4-20-3 Executing Automatic Model
> Registration
4-20-4 Referring to Model Data
R.Relative position E? 4-21-1 Setting Reference and
C.Condition settings Relative Models
L.Clear 4-21-2 Setting Evaluation Conditions
4-21-3 Clearing Relative Position

Classification

Menu Bar Level 1
4-23 S.Classify/M.Model
M.Model . .
-(g S.Se(;rgh region 4-24  S.Classify/S.Search Region
§ C.Condition settings 4-25 S.Classify/C.Condition Settings
o
<

2

Inspection Settings



Menu Hierarchy Diagrams Appendix A
-
Position Compensation
Menu Bar Level 1 Level 2
R.Registration 0.0Off ? 4-27-1 Selecting th_e Position

a 1.1-model positioning Compensation Mode
2 2.2-model positioning
§- C.Circle positioning

1Q )
g T.Rotation angle E? 4-27-2 Selecting the Rotation Compensation Parameters

‘8 A.Region 4-27-3 Setting the Position Compensation Region
2 P.Speed 4-27-4 Selecting the Position Compensation Speed
o C.Conditions 4-27-5 Selecting the Position Compensation Conditions
S S.Reference 4-27-6 Checking the Set data
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Appendix B
Scene Data Size

This appendix shows the formula for finding scene data sizes. Prepare a Memory Card with sufficient capacity for
the data. The size found by means of this formula is only a reference. To make a more precise determination of
scene data size, it is recommended to actually save the data and then check its size.

* .SCN % MDL % VAR
l | 1
I \/ \/ \
Header Process 0 Process 1 Process n Control data

22 to 38 bytes 64 KB max.

\ : J

The calculation method differs depending on the measurement items that are set.

Calculation method
For each model: X x Y x 3 + 200 (bytes)
1 L

Measurement item

Position compensation

Model image Model information
X

Model

=<

Surface Defect Inspection A | Each inspection region or model: X x Y + 200

L . (bytes) L
o Scratch_ and dl_rt inspection X Model Model
e Shape inspection image data

region
2

Surface Defect Inspection B

e Defect inspection on re-
gions

Region split inspection

Pattern inspection

Classify

Surface Defect Inspection A

Each inspection region: Mask size x 80 + 200

« Burr and chip inspection on | (bytes) L LJ
line Model Model
. . image data
e Burr and chip inspection on ) . g_ )
circle (The size of the inspection region does not matter.)

Surface Defect Inspection B
e Defect on line
e Defect on circle

Surface Defect Inspection B
¢ Fast inspection on rectan-
gle

Each inspection region: 200 bytes (The size of the
inspection region does not matter.)

Surface Defect Inspection C

Each window: X x Y x 1.25 + 400 (bytes)
L

L |
X Model Model
image data
Y| Window
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circle positioning, 206
Numbers >posttioning
classification, 43, 188
3Z4S-LT, 9 description, 10
features, 5
comment line, 16
A comments, adding to scenes, 54
A.Split, 155 Console, 8, 15, 114, 154
- console, 140, 187
application program _
details, 10 copyright, 2
installation, 11
quitting, 14
starting, 10 D
Application Program Basic Screen, 14
. . D.Disp
auto-registration, 155, 196 F.Freeze, 55
automatic measurement, 238 I.Input Image, 56

. . . PInput Image After Position Compensation, 57
automatic model registration P 0 P

executing, 179 defect rotation, 215
setting conditions, 178 dialog boxes, 16, 17
Direction Keys, function, 15
B DSX-240, 9
Dummy Unit, 9

B.Surface C, 142
B.Binary level, 142

C.Condition settings, 149 E
W.Window, 143
background suppression level E.Surface B, 115
copying, 67 C.Conditions, 137
setting, 66 R.Registration, 115
Base Units, 8 edge enhancement, 64
basic operation, 15 Enter Key, function, 15
BGS. See background suppression level ERR signal ON messages, 246
error messages, 246
C Escape Key, function, 15
evaluation conditions, setting, 177, 184
C.Camera
B.BGS Level, 66
F.Filtering, 62 F
cables, 9 F200-S, 8
cdibration F300-A20R, 8
data checking, 77
data setting, 68, 72 F300-A22S, 8
distortion compensation, 74 F300-D2, 9
numeric, 76
registering models, 68 F300-G, 9
sampling, 72 F300-KP, 15
Cameral/F Units, 8 F300-S2R, 8
camera numbers, selecting, 32, 38, 41, 45, 62 F300-A20, 8
Cameras, 8 F300-A22RS, 8
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F300-A23RS, 8
F300-B32, 8
F300-B52, 8
F300-DC2, 9
F300-FM2, 8

F300-FS, 9
F300-N256/N512, 9
F300-P2/P2E, 8
F300-S3DR, 8
F300-H4R, 8
F309-VFS, 9
F309-VSR2, 8
F309-VR, 9
F350-C12E, 8

fast defect inspection programs, 4, 22
features, changing, 165

filtering, 62
al edges, 65
copying settings, 65
edge enhancement, 64
horizontal edges, 64
procedure, 65
smoothing, 63
vertical edges, 64

freezing, images, 55

H-I

Help Key, function, 15
|.Installation, 11

images
display method, 55
displaying, 56
freezing, 55
input, 56
position compensation, 57

IMP Unit, 8
scene data backup, 52

inputting
characters, 19
minus sign, 18
numbers, 18
settings, 17

inspection regions
clearing, 83, 89, 96, 104, 119, 124, 131, 137
drawing, 79, 85, 91, 98, 115, 120, 126, 133
modifying, 81, 87, 94, 102, 117, 122, 129, 135

installation, 11
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instructions

from Parallel 1/0 Unit, 114, 141, 154, 187, 194, 228

input timing, 112, 140, 153, 169, 185, 193, 226
inputting, 194, 227

from console, 230

from Parallel 1/0 Unit, 231
timing charts, 233

K-L

K.Surface A, 79
A.Registration, 79
C.Conditions, 105

keys
Direction Keys, 15
Enter Key, 15
Escape Key, 15
Help Key, 15
Shift Key, 15

line brightness, 239

M

M.Application program (memory card), 11
M.Initial Mode, 238

M.Meas, 226
O.Measure monitor, 112, 139, 153, 185, 193, 226

manual registration, 161
manuals, 3

mask regions
setting, 163, 175, 190
size, 119, 125, 132, 137
size and pitch, 84, 90, 97, 105

measurement, 30, 35, 39, 43, 47
conditions, setting, 33, 45, 109, 111, 138, 152

measurement items
copying, 60
description, 10
setting, 58
setting processes, 57
settings, clearing, 61

measurement model, modifying, 162

measurement times, monitoring, 112, 139, 153, 169, 185
measurement values, checking, 105, 112, 137, 139, 150, 153

measurements, 229
automatic, 238
monitoring, position compensation, 193, 226
screen, 229

Memory Cards, 9
precautions, 2
scene data backup, 52

menu bar, 16
menu boxes, 16
menu hierarchy, diagrams, 251

menus, 16
hierarchy, 16
selecting, 16



I ndex

message boxes, 16 position compensation, 195
automatic region registration, 197, 204

minus sign, 18 circle positioning, 206

MMI Unit, 8 defect rotation, 215
. no rotation, 207

modef data, clearing, 177 one-model rotation, 210
models condi_ti ons, 224

clearing, 191 :ﬂrﬁilmgé 1507

isplayi 181 > . .
?:;%.?;/:Eg 133 manual region registration, 201, 204
' modes, 195

reference and relative monitoring settings, 225

clee_\rlng, 184 one-model positioning, 196
setting, 182 . -
- reducing rotation models, 58
referencing, 189 reqion. 222
registering, 38, 42, 172, 188 egion,
A rotation angle, 220
registering individually, 161 .
) ion. 157 setting, 24
registration, speed, 223
Monitor Cable, 8 two-model positioning, 203
monitors Power Supply Unit, 8
correlation value, 186 precautions
defect, 113 Memory Cards, 2
quantity, 113 turning off power, 14
;ZI:[‘I(I;\[:e fggtlon, 186 proc
’ selecting, 60

setting, 23, 32, 37, 41, 44

Programmable Controller, 9
0 programs

fast defect inspection, 4, 22
O.Model information, 243 pattern inspection, 5, 36

one-model positioning, 196
one-model rotation, 210 R

operation, basic, 15 i
reading. See measurements

OVL, 3 reference position, 196
region. See position compensation, region; read regions
P region split, description, 10
region split conditions, setting, 155
P.Pattern, 172 region split inspection, 36, 155
M.Moddl, 172 features, 5

R Relative position, 181 rotation compensation parameters, 220

P.Posi Cmp, 195 RS-232C Cable, 9
A.Region, 222
J.Criteria, 224
P.Speed, 223 S
R.Registration, 195

S.Reference, 225

T.Rotation angle, 220 SClassify, 188
C.Condition settings, 192
Parallel 1/0 Unit, 9 M.Model, 188

pattern inspection, 40, 172 S-Search region, 192

description, 10 S.Reference, 225
features, 5 S.Scene, 52
attern inspection programs, 5, 36 C.Copy, 53
P _ P _ prod L.Clear, 54
peripheral devices, 9 N.Enter Comment, 54
PLC. See Programmable Controller scene data backup, Memory Cards, 52
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scene numbers. See scenes, numbers

scenes, 52
clearing, 54
comments

displaying, 52

entering, 54
copying, 53
datasize, 257
loading, 241

number, selecting, 23, 31, 37, 40, 44, 52

numbers
initial, 52
inputting, 18
saving, 240
screen displays, 16
search regions, setting, 165, 176
search verification, 196

settings
basic, 52
data, 17
toggle boxes, 18
evaluation criteria, 18
scene numbers, 18

Setup Menu, 10

Shift Key, function, 15
smoothing, 63

STEP signal, 57
Strobe Cable, 9

Strobe Device, 9
Strobe I/F Unit, 9
strobes, 55

surface defect inspection A, 22, 79
description, 10
features, 4
setting, 26
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surface defect inspection B, 22, 28, 115

description, 10
features, 4

surface defect inspection C, 31, 142
description, 10
features, 4

symbols, vi
Synchronization Sensor, 9
system configuration, 8

T

T.Rotation angle, 220
Terminal Block Unit, 9
timing charts, 233

toggle boxes, 16, 18
troubleshooting, 245, 246
two-model positioning, 203

u-Y

U.Proc, 57
C.Copy, 60

Video Monitor, 8
displaying images, 55

windows
binary level setting, 149
clearing, 147
drawing, 144
modifying, 146

Y.Sys, 238
L.Line brightness, 239
M.Initia mode, 238
O.Model information, 243
S.Scene Data, 240



A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

previous version.

Revision History

Cat. No. Z113-E1-1

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

Revision code

Date

Revised content

1

March 1997

Original production
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