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Introduction

Thank you for purchasing the FH/FZ5.

This manual provides information regarding functions, performance and operating methods that
are required for using the FH/FZ5.

When using the FH/FZ5, be sure to observe the following:

» The FH/FZ5 must be operated by personnel knowledgeable in electrical engineering.

* To ensure correct use, please read this manual thoroughly to deepen your understanding of the
product.

* Please keep this manual in a safe place so that it can be referred to whenever necessary.

— NOTE

- All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted, in any form, or by any means, mechanical,
electronic, photocopying, recording, or otherwise, without the prior written
permission 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 omis
sions. Neither is any liability assumed for damages resulting from the use of
the information contained in this publication.

—— Trademarks

* Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation
in Japan and other countries for OMRON factory automation products.

This software is based in part on the work of the Independent JPEG Group.

- EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

* ODVA, CIP, CompoNet, DeviceNet, and EtherNet/IP are trademarks of ODVA.

« The SD and SDHC logos are trademarks of SD-3C, LLC. >

« QR Code is a registered trademark of DENSO WAVE INCORPORATED.

Other company names and product names in this document are the trademarks
or registered trademarks of their respective companies.




FH/FZ5 Manual Configuration

The following table gives the manual configuration of the FH/FZ5.

Name of Manual Man.No. Model Proposes Contents
FH-1000O To confirm the safety and Describes the definitions of basic
Vision System FH 9607479-9 FH-1OOO-00O  |usage precautions of the terms, meaning of signal words,
Instruction Sheet FH-3000 Vision System FH series and precautions for correct use of
FH-30OO-00 | Sensor Controller. FH series in the manual.
To confirm the safety and Describes the definitions of basic
Vision System FH-L 9606631-1 FH-LOOO usage precautions of the terms, meaning of signal words,
Instruction Sheet FH-LOOO-0O0O | Vision System FH-Lite series |and precautions for correct use of
Sensor Controller. FH-L series in the manual.
To confirm the setup
procedures, safety and Describes the definitions of basic
FZ5-600] usage precautions of the terms, meaning of signal words
Vision System Fz5 9524422-4 FZ5-60J0-00H Vision System FZ5-600, and precautions for correct use of
Instruction Sheet FZ5-1100 . L
FZ5-1100 series Sensor FZ5-600, FZ5-1100 series in the
Fz5-1100-00 ; .
Controller, including 1/10 manual.
setup and wiring
To confirm the setup
procedures, safety and Describes the definitions of basic
FZ5-810] usage precautions of the terms, meaning of signal words
Vision system FZ5 9308317-7 FZ5-80J0-00H Vision System FZ5-800,FZ5- |and precautions for correct use of
Instruction Sheet FZ5-1200 . L
1200 series Sensor FZ5-800, FZ5-1200 series in the
Fz5-1200-00 . .
Controller, including 1/10 manual.
setup and wiring
To confirm the setup
procedures, safety and Describes the definitions of basic
Vision System FZ5-L 9910002-2 FZ5-L350] usage precautions of the terms, meaning of signal words,
Instruction Sheet Fz5-L350-000 |Vision System FZ5-L Series |and precautions for correct use of

Sensor Controller, including
1/0O setup and wiring.

FZ5-L series in the manual.
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Name of Manual Man.No. Model Proposes Contents
When User want to know how |Describes the soft functions, setup,
Vision System FH/FZ5 7365 to setup the Sensor Controller |and operations to use Sensor
Series User’'s Manual of the Vision System FH/FZ5 |Controller of the Vision System FH/
series. FZ5 series.
When User want to know
Vision System FH/FZ5 abou't .the'Hard-ware Desgr!beg FH/FZS ser!es
series Hardware Setup | 2366 FH-1000 specifications or to setup the |specifications, dimensions, part
Manual P FH-100OO-00 | Sensor Controller of the names, I/O information, installation
FH-3000 Vision System FH/FZ5 information, and wiring information.
FH-3O000-0O00 |series.
FH-LOOO
Vision System FH/FZ5 Describes the functions, settings,
. ) FH-LOOO-0OO  |When User operate or . .
series Macro Customize : ) and operations for using Macro
Functions Programmin Z361 programming using Macro Customize function of the FH/FH5-
Manual 9 g Fz5-L350] Customise functions. series
Fz5-L350-0001 )
e e s oo e 4% s o st rctons,
. 9 2341 - . P g settings, and operations for using
Function Reference Fz5-1100 the create the measurement .
. FH/FH5-series.
Manual Fz5-1100-00 |flow or operate it.
FZ5-1200 Describes the functions, settings,
FZ5-1200-00 and communications methods for
Vlspn Syste‘m FH/FZ5 When User confirm the communlcatlng between FH/FH5
Series User’s Manual ) L series.
. 2342 setting of communication . .
for Communications . The following communication
i functions. .
Settings protocol are described.
Parallel, PLC Link, EtherNet/IP,
EtherCAT, and Non-procedure
VISI.OI’] System FH FH-1000 When User connect to NJ Describes the oper?tlng
Series Operation 2343 FH-10O00O-00 series via EtherCAT procedures for setting up and
Manual for Sysmac FH-3000 communication operating FH series Vision Sensors
Studio FH-3000-00 ’ from the Sysmac Studio FH Tools.

Conventions Used in This Manual

Symbols

The symbols used in this manual have the following meanings.

lLlieNld Indicates relevant operational precautions that must be followed.

Indicates operation-related suggestions from OMRON.

Use of Quotation Marks and Brackets
In this manual, menus and other items are indicated as follows.

Menu

[ ]

ltem name

Indicates the menu names or processing items shown in the menu bar.

Indicates the item names displayed on the screen.
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Terms and Conditions Agreement

Warranty, Limitations of Liability

® Warranties

Exclusive Warranty

Omron's exclusive warranty is that the Products will be free from defects in materials and workmanship for a
period of twelve months from the date of sale by Omron (or such other period expressed in writing by
Omron). Omron disclaims all other warranties, express or implied.

Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT NON-
INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS
WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on
infringement by the Products or otherwise of any intellectual property right.

Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally shipped
with Buyer responsible for labor charges for removal or replacement thereof) the non-complying Product, (ii)
repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase price of the
non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity
or any other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products
were properly handled, stored, installed and maintained and not subject to contamination, abuse, misuse or
inappropriate modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from the use of
Products in combination with any electrical or electronic components, circuits, system assemblies or any
other materials or substances or environments. Any advice, recommendations or information given orally or
in writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

@ Limitation on Liability; Etc
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which
liability is asserted.
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Application Considerations Warranties

Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which
apply to the combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying ratings and limitations of use
which apply to the Product. This information by itself is not sufficient for a complete determination of the
suitability of the Product in combination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the particular Product with respect to
Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Programmable Products
Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any
consequence thereof.

Disclaimers

Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user
in determining suitability and does not constitute a warranty. It may represent the result of Omron’s test
conditions, and the user must correlate it to actual application requirements. Actual performance is subject to
the Omron’s Warranty and Limitations of Liability.

Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the Product may be changed
without any notice. When in doubt, special part numbers may be assigned to fix or establish key
specifications for your application. Please consult with your Omron’s representative at any time to confirm
actual specifications of purchased Product.

Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

For details on Safety Precautions, refer to Safety Precautions in the Vision System FH/FZ5 Series User's
Manual (Cat. No. Z365).

Precautions for Safe Use

For details on Precautions for Safe Use, refer to Precautions for Safe Use in the Vision System FH/FZ5 Series
User's Manual (Cat. No. Z365).

Precautions for Correct Use

For details on Precautions for Correct Use, refer to Precautions for Correct Use in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).

Regulations and Standards

For details on Regulations and Standards, refer to Regulations and Standards in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).
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Input image

This chapter describes how to load images from cameras.

Camera Image INPpuUt .........cooovviiiicccceecrrrrr e 24
Cameralmage Input FH ... 45
Camera Image Input HDR .........ccooiiiiiiiiiere e 73
Camera Image Input HDR Lite.........cccccmriiviienneiiiiinenenna, 81
Camera Switching .......ccccoviminini e 85
Measurement Image Switching.........cccooeiiiiiinnnnnnnnnnnn, 86
Multi-trigger Imaging.......cccccoviriimmmmrmeeeee s 89
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Camera Image Input

This is a processing item specific to the FZ5 Sensor Controller.

Set the conditions for loading images from the camera and for storing images of the measured objects. This
processing item must be used when measuring.

In addition, it is possible to shoot images with different shutter speeds, or lighting by adding multiple Camera
Image Input to your flow.

Used in the Following Case

/” \\\

7" [Camera Setting] N
! - Shutter speed \
\ - Camera gain !
\ - Calibration /

[Camera

Sensor controller

Important

» [Camera Image Input] is preset for Unit 0. Do not set any processing item other than camera image input (camera image
input HDR, camera image input HDR Lite) for Unit 0.
» When switching from a color camera to a monochrome or switching to a camera with a different resolution, reconfigure
the settings in the following units.
« If a camera is connected other than the one for the previous settings, the camera settings are returned to their initial
settings.
» Immediately after starting up the FZ5 Sensor Controller and immediately after changing scenes, there will be no input
image. No input image is processed as the same color image as in the factory default state.
« If you open the Properties Dialog Box before inputting an image, click the Cancel button to close the dialog box. Pressing
the OK button in the dialog box will change the setting to the same color camera setting as the factory default setting.
(Reference: »"FAQ For Measurement The measurement NG (image mismatch) error will result when connecting a
monochrome camera" in the "Vision System FH/FZ5 Series User's Manual (Z365)")

Important

* When the Scene data created via FZ series Sensor Controller, i.e.. FZ5 series or FZ5-L series, [Camera Image Input] is
automatically converted to [Camera Image Input FH].

» The automatically converted contents is the common items between [Camera Image Input] and [Camera Image Input
FH]. The other settings is set to the default settings of the connected camera to the FH-1000, FH-3000, or FH-L series
Sensor Controller.

* When you load the created data via FH series Sencor Controller, i.e. FH-L series or FH-1000 series. via FZ series
Sensor Controller, the automatically conversion is not performed.
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Settings Flow (Camera Image Input)

To set camera image input, follow the steps below.

Perform as necessary

Start

Select the camera to be set

*Be sure to perform settings when multiple cameras are used.

v

Select Camera (Camera Image Input)

Camera Settings (Camera Image Input)

Screen Adjust Settings (Camera Image Input)

White Balance (Camera Image Input)

Calibration (Camera Image Input)

Y Y YeaaYen
— S

v
Settings complete

v Results confirmation/adjustment

Test measurement

Camera Image Input Item List

Item Description

Camera 0to 3 Select the camera to be set.

Select camera Reference: P> Select Camera (Camera Image Input) (p.26)

When multiple cameras are connected, select the camera to use for measurement.

Specify the camera settings such as the shutter speed or electronic flash.

Camera setting Reference: »>Camera Settings (Camera Image Input) (p.26)

Adjust the lighting and the lens.

Screen adjust Reference: > Screen Adjustment Settings (Camera Image Input) (p.30)

When using a color camera, adjust the white balance.

White balance Reference: »>White Balance (Camera Image Input) (p.38)

Calibration
parameters.

Reference: p>Calibration (Camera Image Input) (p.40)

Set when measurements (camera coordinate measurement values) are to be output using
actual dimensions. Select the calibration setting method and generate the calibration

FH/FZ5 Processing Item Function Reference Manual
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Select Camera (Camera Image Input)
When multiple cameras are connected, select the camera to use for measurement.

1 In the Item Tab area, click [Select camera].

Camera0 | Cameral Camera2 Camera3 Ss\em camera

Select setting
[ Camera No.: W' ]
Transfer image

I camera0

¥ camera1

¥ Camera2

¥ Camera3

2 Click [Camera No.] [ ¥] and select the camera number.

3 If multiple cameras are connected, the camera to transfer images for can be selected.

Unchecking the camera check box not being used for current Scene or logging, takt time will be shorten
because can reduce the transfer processing time after image input for that camera.

Important

 Transfer of images for Camera 0 is executed at the same time as image input. Therefore, even if you uncheck the
checkbox for Camera 0, the image transfer time is not shortened.

» The image from the camera selected in [Select camera] will be the object to be measured in the following units.
If you need to switch the camera during the process, insert a [Camera Switching] unit in the scene and switch the image.
Reference: P> Camera Switching (p.85)

0.Camera Image Input

e
1.Color Data
&
W 2 Defect ' The image selected through the [Select camera] option in the
[0 Camera Image Input] is the object to be measured.
3 Fine Matching
%
o] dCameaswitching
I I
J’ | 5.Color Data '
: The image selected through the [Select camera] option in the
W | 8 Defect [4 Camera Switching] is the object to be measured.

Camera Settings (Camera Image Input)
Set the following photographing conditions for each camera.
* Reference: p>Camera Settings (p.27)
* Reference: > Frame/Field - for Monochrome Cameras Only (p.28)
* Reference: > Number of lines to be read (p.29)

* Reference: P-Electronic Flash Setting (p.30)

» The displayed items differ depending on the camera type and lighting mode. Perform the following procedure as
necessary in accordance with the use environment.
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Camera Settings

Adjust the settings related to camera shutter Camera gain Image quality Image
speed and camera gain. _ _
. 200 Very poor (too much noise) bright
Select the shutter speed appropriate to the speed
of the measurement object. Choose a faster
shutter speed if the measurement object is
0 Very good (less noise) dark

moving quickly and the image is blurred.
Adjust the camera gain when images cannot be

brightened through

the shutter speed, lens

aperture, or lighting conditions. Usually, the

factory default valu

1 In the Item
setting].

e can be used.

Tab area, click [Camera

Camera0

[Factory defaults: 85]

0.Camera Imaege Input
Rt B S - -

Cameral Camera2 Camera3 Select camera I

Camera sefting

Screen adjust ‘White balance Calibration

2 In the "Camera settings" area, specify

the shutter

speed.

The setting methods are to select from the
options offered or to set the value directly.

Camera settings

Shutter speed :

1120 s

 Set by number 1" 120 s

& Select typical value

Item

Set value
[Factory default]

Description

Shutter speed

FZ-SC/S/SHC/SH
* [Typical value]
1/200, [1/500], 1/1000, 1/2000, 1/4000,
1/8000, 1/20000
» Set by number
1/10 to 1/50000
FZ-SC2M/S2M/SC5M0/S5MO/SFO/SPO
* [Typical value]
1/200, [1/500], 1/1000, 1/2000, 1/4000,
1/8000, 1/20000
» Set by number
1/10 to 1/50000

FZ-SQoooo

* [Typical value]
1/200, 1/500, [1/1000], 1/2000, 1/4000,
1/8000, 1/16000, 1/30000

» Set by number
1/250 to 1/30000

Shutter speed value to set differs by camera type.

3 Specify the camera gain while checking

the image.

FH/FZ5 Processing Item Function Reference Manual

(Camera settings
Shutter speed :
¢ Select typical value

" Set by number 1 I 500 -
Gain : I—J
a5
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Item Set value Description
[Factory default] P
* FZ-SC/S/SHC/SH
0 to 230 [85] . .
« FZ-SC2M/S2M/SC5M2/S5M2/SFo/SPo Adjust the camera gain when the shutter
speed, the lens aperture, and lighting
. 0 to 230 [50] o X
Gain « FZ-SC5M3 conditions cannot be used to brighten the
0 to 230 [65] gr;al?see.dUsually, the factory default value can
* Z-SQoooo '
16 to 64 [16]
Important

* When an Intelligent Compact Digital camera, FZ-SQOO0O0, is connected, we recommend setting the gain value to 16 for
stable operations. Measurement values may be different if the recommended value is exceeded. Be sure to thoroughly
check the measurement result and set the gain value.

Frame/Field - for Monochrome Cameras Only

There are two methods to transfer one image from a camera to the sensor controller: frame read and field read.
Frame read is to read all of the scanned lines of the image. The result is called a frame image. Field read is used
to read half of the interlaced scanned lines of the image. The result is called the field image.

Here, select the unit to be treated as one image.

Odd

scan lines Even scan lines

Field Image

AANrmnDnasn

A\ RRIASY /] |

Resolution: 512 (H) x 242 (V)

Frame Image

Image with every other line

Resolution: 512 (H) x 242 (V)

Two field i d t k
Resolution: 512 (H) x 484 (V) OmRon wo field images are composed to make a

1 In the Item Tab area, click [Camera setting].

Camera Image Input

frame image.

FH/FZ5 Processing Item Function Reference Manual



2 In the "Frame/Field" area, select either "Frame" or "Field".

Set value

[Factory default] Description

Item

[Frame] Measurements are done in frame units.

Measurements are done in field units. Select "Field" when you prefer shorter
image input time rather than higher accuracy.

Field Processing becomes faster since each image is scanned skipping one scan
line per two consecutive lines, but the measurement precision is decreased

because the vertical image resolution is lower.

Frame/Field

Number of lines to be read

By narrowing the image range to be loaded, the image
scan time can be shortened.

Set the range taking the offset of the measurement
object into consideration.

The part of the image narrowed down by the start line
and the end line will be displayed in the Image Display
area of the processing item setting window or the Main
screen.

Start line

.

Image range
to be scanned

\- End line

-]

About minimum number of lines
» The minimum number of lines (minimum number of lines between start and end lines) is 12 lines.2043
* For FZ-So5M2, the end line is fixed from 1921 to 2043.
» With the FZ-S excluding the FZ-SQ series, the minimum number of lines is 12 lines.
« With the FZ-SQ series, the minimum number of lines is 8 lines.
* With the FZ-So5M3, the minimum number of lines is 4 lines.
» For FZ-Suo5M3, the step width of the Start and End lines is 4 lines. When loading a scene created with the FZ-So5M2,
the number of lines loaded will be a maximum of 4 lines.

About coordinate values
» The coordinate values displayed as the measurement results are the values of the display position on the monitor.
» The coordinate values do not vary according to the settings for "Number of lines to be read".

1 In the Item Tab area, click [Camera 0 Gamera Image Input
. Camerall Cameral Camera2 Camera3 Select camera |
settlng]. Camera setting | Screen adjust ‘White balance Calibration
2 Set the start/end line in the "Number of e

lines to be read" area. 378

__o=H
Start line : J— m

End line : il—) |

Important

* When the built-in lighting of an FZ-SQOO0O0 is used, it may not be possible to shorten the processing time due to
restrictions on the light emission time.

FH/FZ5 Processing Item Function Reference Manual Camera Image Input
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Electronic Flash Setting

This function is set when an electronic flash is used. This sets the output conditions for the signal for
synchronizing the measurement and the electronic flash timing.

1 In the Item Tab area, click [Camera Loemmr 2ot |
- Cameral 1 Cameral Camera2 Camera3 Select camera
settlng] - Camera setting I Screen adjust ‘White balance Calibration
2 In the "Electronic flash setting" area, Electronic flash sstting
specify each item. STEP - STGOUT delay - 90 us
—
STGOUT width : 90 us

)

STGOUT polarity : [ &+ Positive " Negative ]

Item Set value Description
[Factory default]
Set the waiting time from the time the STEP signal is input until the
electronic flash trigger output signal comes ON.
Delay Time = Count x 30us + 90us
STEP - STGOUT [0] to 511 The delay time depends on whether the STGOUT pulse polarity is
delay (1 count 30us) positive or negative.
The displayed time is for the positive polarity.
Add 35us to the displayed time if the polarity is negative.
The delay time can be set in a range of £10us from the setting value.
11063
STGOUT width [3] Set the output time for the electronic flash trigger signal.
(1 count 30us)
Select the pulse polarity of the electronic flash trigger.
« [Positive] Positive polarity: Flashes synchronized with the timing of the electronic
STGOUT polarity - Negative flash trigger output signal changing from OFF to ON.
Negative: Flashes when the strobe trigger output signal changes from ON
to OFF.

* Do not perform next camera image input processing before STGOUT signal output is completed. STGOUT signal
may not be output.
Perform camera image input processing after STGOUT signal output completion, or set the STEP-camera delay,
STEPSTGOUT delay and STGOUT pulse width so that the electronic flash operates synchronizing with the
exposure time.

» When you want the electronic flash to lite synchronously with the exposure time, set the delay between STEP and
the camera or the delay between STEP and STGOUT, taking into consideration the response time of the external
strobe controller.

Screen Adjustment Settings (Camera Image Input)
Set the lighting and lens conditions for each camera.
* Reference: P>Lighting Control (p.31)
* Reference: )>Line Bright (p.37)
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Lighting Control

When an Electronic flash controller or Camera-mount Lighting Controller is connected, the light volume of the
lighting can be adjusted from the sensor controller. Brightness can be adjusted automatically or one of the preset

patterns can be selected.

1 In the item tab area, click [Screen

adjust].

2 Inthe "Lighting control" area, specify the brightness.

Cameral

Camera2

0 Camera Image Input
e — "

Camera3 Select camera I

Camera setting |

Screen adjust

White balance

Calibration

Displayed contents differ depending on the connected camera, Electronic flash controller or Camara-mount

Lighting Controller.
Intelligent Compact Digital Camera FZ-SQOOO0 is connected:

Light ing control

F Lighting on
Item Set value [Factory default] Description
Lighting on * [Checked] Clear the checkbox when no lighting is to be
ghting * Unchecked applied.

» When the lighting of FZ-SQUIUIO is used, there are following restrictions.
: The measurement can be longer than the measurement with the lighting OFF.

: There are restrictions in the operation of Multi-trigger Imaging.
Reference: P Multi-trigger Imaging (p.89)

Electronic flash controller FZ-LTA100 is connected:

fLighting conbro

Patiern

Part :

Ho. &

]

Parl [Adi... |
128
128
128
128

B

Pattern 3clnctJ

—

il

/ 2.

FH/FZ5 Processing Item Function Reference Manual
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Electronic flash controller FZ-LTA200 is connected:

0 +1CH are used: OCH is used: 1CH is used:
fLight ing conlrol fLighting conlrol fLighting conlrol
Parl |Adi... Part | Adi... | Park [ Adi...
] 128 ] 3] ] ]
= M e S
=) s 120 =y i e <> 0
Lo ) 4 128 Lo ) ' o S H 5
; 12 ; 1 ; i
Channsl ; [o+ich ~| |7 128 Channdl : ich ~| |7 ] Channs) ; 1Ch = |7 &4
Pattern No. ¢ | Pattern select | Pattern No. 10 | Pattern selsct | Pattern No. 10 | Pattern select
Part : 0 120].] Part 1 0 [ | Part : 0
J—g—0l J———0l [
Item Set value Description

Pattern select

Pattern 0 to 16

Can be selected from a preset lighting pattern.

Brightness at
each part

0 to 255
0]

When 1 channel is used, the light volume can be adjusted to one of 256 levels.
When 2 channels are used, the light volume can be adjusted to one of 128
levels. 0 indicates the lighting is OFF. The larger the number, the higher the
brightness.

Camera-mount Lighting Controller FLV-TCC1 is connected:

Lighting contraol

|

Part

| Adiust_ |

[T On all the time

128

Pattern select

Patt: 0 I 123J
= '_I »
Modulate mode ; Dty
Item Set value Description

Pattern select

Select from preset lighting patterns.

On all the time

» Checked
* [Unchecked]

Place a check here to keep the light turned ON all of the time regardless of the
exposure time.

Select the lighting adjustment method.
* Duty

* [Duty] The brightness of the light is adjusted with 255 levels of the pulse width (PWM
Modulate mode| « Voltage / frequency: 100 kHz).
Current * Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.
Select voltage lighting adjustment if you will use a high-speed shutter speed.
Part ?1;08]255 Set the brightness for the selected parts.

Camera Image Input
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Camera-mount Lighting Controller FLV-TCC4 is connected:

ALighting control

:'®
i}

Fattern Mo. :

Fart a

<]

[ ] Onallthe time

1} Fattern select

Part | Adjust.. |
0 128
1 128
2 128
3 128

—
Doty -

mModulate mode :

Item Set value Description
Pattern select --- Select from preset lighting patterns.
* Checked Place a check here to keep the light turned ON all of the time regardless of the

On all the time

* [Unchecked]

exposure time.

* Duty

Select the lighting adjustment method.

The brightness of the light is adjusted with 255 levels of the pulse width (PWM

frequency: 100 kHz).
* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.

Select voltage lighting adjustment if you will use a high-speed shutter speed.

* [Duty]
Modulate mode| * Voltage /
Current
P 0 to 255
art [128]

Set the brightness for the selected parts.

Camera-mount Lighting Controller FLV-TCC1EP is connected:

Lighting control

Pattern select

cHo &
[T On all the time

Maodulate mode :
Part : 0

cH | Part [ Adjust. |
0 0 128
[Duty =
Adjustment - limJJ J

Item

Set value

Description

On all the time

» Checked
* [Unchecked]

Place a check here to keep the light turned ON all of the time regardless of the
exposure time.

* Duty

Select the lighting adjustment method.

The brightness of the light is adjusted with 255 levels of the pulse width (PWM

frequency: 100kHz).
* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.
Select voltage / current adjustment if you will use a high-speed shutter speed.

* [Duty]
Modulate mode| * Voltage /
Current
0 to 255
Part [128]

Set the brightness for the selected parts.

FH/FZ5 Processing Item Function Reference Manual
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Camera-mount Lighting Controller FLV-TCC3HB is connected:

Lighting control

e
I =—n2
=)
.~

Pattern select

cH | Part | Adust. |

0 0
1 1
2 2

128
0
0

cHoF
" On all the time
Modulate mode ;
Part : 0

[Duty

Adjustment - | 1zsjﬂ —— ﬂ

[

Item

Set value

Description

On all the time

* Checked
* [Unchecked]

Place a check here to keep the light turned ON all of the time regardless of the
exposure time.

Select the lighting adjustment method.

Och connected:

* Duty
The brightness of the light is adjusted with 255 levels of the pulse width (PWM
frequency: 100kHz).

* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.

* [Duty] . o
Modulate mode | + Voltage / Och is the channel for the spot lighting.
Current 1ch / 2ch connected:
* Duty
The brightness of the light is adjusted with 255 levels of the pulse width (PWM
frequency: 100kHz).
* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.
Select voltage / current adjustment if you will use a high-speed shutter speed.
2 .
Part ?1t208] 55 Set the brightness for the selected parts.

Camera Image Input
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* There is no restriction on power consumption nor on lighting mode when using lightings with lighting controller
FLV-TCC1EP. Restrictions on power consumption and lighting mode differ depending on the product series. See
the following table for details.

1. FLV-TCC4/-TCC1

« Without external power supply

Lighting mode ™

Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay ™
lighting mode | lighting mode mode
Greater than Greater than 7.5 W Not connectable - - - -
7.5W 7.5 W or less Connectable NA NA OK None
7.5Worless |Lessthan7.5W Connectable OK OK OK None
+ With external power supply
Lighting mode ™
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay ™
lighting mode | lighting mode mode
Greater than 15 W Not connectable - - - -
1G5rev?/ter than 15 W or less Connectable NA NA OK Yes
7.5 W or less Connectable NA NA OK None
Less than 15 W Connectable NA OK OK Yes
15 W or less
7.5 W or less Connectable NA OK OK Yes
7.5Worless |Lessthan7.5W Connectable OK OK OK None
2. FLV-TCC3HB
* Without external power supply
Och (spot lighting) not connected
Lighting mode il
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode
Greater than |Creater than 7.5 W Not connectable - - - -
7.5W 7.5 W or less Connectable NA NA OK None
75Worless |Lessthan7.5W Connectable OK OK OK None
Och (spot lighting) connected
Lighting mode ™
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode
Greater than |Creater than 7.5 W Not connectable - - - -
S5W 7.5 W orless Connectable NA NA OK None
55Worless |Lessthan55W Connectable OK OK OK None

FH/FZ5 Processing Item Function Reference Manual
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» With external power supply
Och (spot lighting) not connected

Lighting mode ™

Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay ™
lighting mode | lighting mode mode

Greater than 15 W Not connectable - - - -
1G5rev?/ter than 15 W or less Connectable NA NA OK Yes

7.5 W or less Connectable NA NA OK None

Less than 15 W Connectable NA OK OK Yes
15 W or less

7.5 W or less Connectable NA OK OK Yes
7.5Worless |Lessthan7.5W Connectable OK OK OK None
Och (spot lighting) connected

Lighting mode Rl
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode

Greater than 15 W Not connectable - - — —
?;eve\)/ter than 15 W or less Connectable NA NA OK Yes

7.5 W or less Connectable NA NA OK None

Less than 14 W Connectable NA OK OK Yes
14 W or less

7.5 W or less Connectable NA OK OK Yes
55Worless |Lessthan55W Connectable OK OK OK None

*1: Lighting modes

Always-on
lighting mode

In this mode, the lights are always turned ON for a specific pulse cycle. The always-on lighting mode is
used if you place a check in “On all the time” in the “Lighting control” area.

Simultaneous
lighting mode

the parts.

In this mode, all of the connected lights are turned ON in synchronization with the trigger. Set the
“Adjustment” set values in the “Lighting control” area for each light to any value other than 0 for all of

Single

lighting mode

In this mode, only one of the connected lights is turned ON in synchronization with the trigger. Set the
“Adjustment” set value in the “Lighting control” area to any value other than 0 for the part for only one
channel. The lights will not turn ON if you set two or more channels to an adjustment other than 0.

*2:  Turning OFF the READY signal is delayed in comparison with not connecting a camera with lighting controller by
approximately the exposure time.
Example: Connection example for connecting an external power supply and the lighting modes

« If four lights with a power consumption of 1 W each are connected to a camera with lighting controller,
always-on lighting, simultaneous lighting, and single lighting are all possible.
« If four lights with power consumptions of 2 W, 3 W, 4 W, and 5 W are connected to a camera with lighting
controller, simultaneous lighting and single lighting are possible.
« If four lights with power consumptions of 12 W, 1 W, 2 W, and 1 W are connected to a camera with lighting
controller, only single lighting is possible.

Camera Image Input
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Line Bright

The graph showing the gray distribution for 1 line in the image is called the "Line bright". You can display the line

brights for R, G and B for any horizontal or vertical line.

1

In the item tab area, click [Screen
adjust].

2 Select the [Display line bright] check
box.

3 Move the line to the position
whose density distribution you
want to see.

Camera0 Camera2 Camera3 Select camera —
Camera setting < | White balance Calibration -g
=1
Line bright 3
I Display line bright ] <
1, ] DD
R, G, B graph lines Ma?(. density value (red).
L Indicates the max. density value.
£ L

Coordinate axis (yellow)
This line is moved to the location in which
density is to be checked.

FH/FZ5 Processing Item Function Reference Manual
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White Balance (Camera Image Input)

Set the white balance to make white objects look white by calibrating the color of images loaded from cameras.
By adjusting the white balance, the appropriate white color can be reproduced under any lighting conditions
Appropriate values can also be set automatically.

» Perform the white balance setting only when a color camera is used.
* In the following cases, make sure to perform white balance.
* When a new system is installed
» When the camera or lighting is changed
Since measurement results may vary with changes of the white balance setting, be sure to verify the operation after it has changed.

1 In the Item Tab area, click [White Camera0 Cameral ‘ Camera2 Camerad Select camera ‘
).
balance]. Camera sefting Screen adjust II White balance Calibration

—_—

2 Shoot a white piece of paper or cloth.

3 Click [Auto]. White halance setting
R | 1133jj —J— j

G: | WDDJﬂT;!Tj
B | 1323Jj—‘]—j

Mo input of camera image

» When the "Too bright" or "Too dark" message is displayed, adjust the iris, shutter speed, gain and/or lighting
conditions until "Automatic adjustment is possible" is displayed.
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4 Adjust the "R", "G" and "B" values as necessary.

Item Set value Description
[Factory default]

R, G, and B: 0.001 to 7.999
FZ-SQoooo: 0.001 to 3.000
* FZ-SC

[R=1.183]

[G=1.000]

[B=1.323]
* FZ-SC2M

[R=1.394]

[G=1.000]

[B=1.222]
* FZ-SHC

[R=1.375]

[G=1.000]
White balance setting [B=1.452]
‘R * FZ-SFC and FZ-SPC
G [R=1.145]

°B [G=1.000]

[B=1.889]
* FZ-SC5M2

[R=1.351]

[G=1.000]

[B=2.314]
« FZ-SC5M3

[R=1.400]

[G=1.000]

[B=2.150]
* FZ-SQoooo

[R=1.000]

[G=1.040]

[B=1.800]

abew 1ndu =

Adjust the white balance.
Whiteness increases when the value of "R",
"G", and "B" is increased.
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Calibration (Camera Image Input)

By setting the calibration, the measurement result can be converted and output as actual dimensions. The
calibration method is selected here.
There are three calibration methods, point, sampling, and parameter.

* Reference: > Specifying Points and Setting (Point Specification) (p.40)
* Reference: > Setting Calibration through Sampling Measurement (Sampling) (p.41)
» Reference: P Inputting and Setting Values (Value Setting) (p.43)

* Reference: p>View Calibration Parameters (p.44)

* In order to output measurement results in actual dimensions, set [Calibration] to "ON" in [Output parameter] for each
processing unit. If [Calibration] is "OFF" (factory default), measurement results are output as camera image coordinate
values.

Specifying Points and Setting (Point Specification)

This is a method for performing calibration by specifying arbitrary points (in pixels).
Calibration parameters are calculated automatically when actual coordinates of specified locations are entered.
Up to 3 points can be specified.

* When magnification is the same in * When magnification is not the same in the X and
the X and Y directions Y directions
Specify only 2 points. Specify 3 points.
X:Y=1:1 X:Y=5:3
X:Y=1: X:Y=1:
Calibration o i ;
Calibration
— A — A

* When 2 points are specified, the coordinate system is set to the left-hand system (forward in the clockwise direction).
Specify 3 points to perform calibration including the coordinate system.

7 In the Item Tab area, click [Calibration]. 0.Camera Imace Tnput

| Camerad I Cameral Cameraz 1 Camera3 | selectcamera }

Camera sefting [ Screen adjust ‘White balance Calibration

2 In the "Calibration setting” area, select Gl ibration sett ing
" A . " * Specify point " Parameter
Specify point".

17 Sampling

3 Click the first point on the screen.
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4 Input the actual coordinates for the

specified point.

The actual coordinate input window is

displayed.

Coordinate setting

Point coordinate

[ Te0.o0c) 160.000)1 J

I_

dctual coordinate

| D.DDE@|

0. DDDDJ

LLL

B

Actual coordinate

Set value

[Factory default]

Point coordinate X, Y

0 to0 9999.9999 [Point you clicked in the window]

Actual coordinate X, Y

-99999.9999 to 99999.9999 [0]

o O

Set the 2nd and 3rd points in the same way.

Click [Generate calibration parameters].

The calibration parameters will be generated.

Click image, and point is added.

Edit

Delete

Generate calibration parameters

Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
Calibration parameters are calculated automatically when a registered model is searched and the actual

coordinates for that position entered.

1 In the Item Tab area, click [Calibration].

2

"Sampling".

model].

model.

0.Camera Image Input

Camerad

Cameral Camera2 Camera3

Select camera 1

Camera sefting I

Screen adjust

In the "Calibration setting” area, select

In the "Sampling" area, click [Regist

Use the Drawing tools to register the

Adjust the search region as necessary.

The default value setting is for the entire

screen.

FH/FZ5 Processing Item Function Reference Manual
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Calibration setting

" Specify point " Parameter
< Sampling
eBamp | ing

N0.| Puoint coordinate | Actual coordinate |

Register model ] Search region
)
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6 Click [Sampling measurement]. Sauplling
Ho. | Point | actual |

Measurement is performed.

The search result (cross-shaped cursor) is
displayed in the Image Display area, and the
Sampling Coordinate window is displayed.

Regist model Fearch region | |

| Sampling measuremsnt J
W 1

7 Inthe Sampling Coordinate window,

enter the X and Y values. hetusl
1 |
100.0000 =], [ o000 | ::I
0
0k | Cancal
8 cClick [OK].
| IPFI | nint | Ard il | |
Point coordinates and actual coordinates are E e {100, 100) I
registered in the "Sampling" area. |

9 Move the object to be measured and repeat the Steps Reference: » 3 (p.41) to Reference: » 8
(p.42).

10 Click [Generate calibration parameters].

The calibration parameters will be generated.

|, Gensrate calibration parameiers ”‘
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Inputting and Setting Values (Value Setting)

Enter calibration data directly with numerical values.

1 In the Item Tab area, click [Calibration]. 0.Camers Inase Input

2 In the "Calibration setting"” area, select
"Parameter".

| Cameral Cameral Camera2 Camerad Select camera ]
| | Y

Camera setting Screen adjust White balance Calibration

Calibration setting

" Specify point

" Sampling
3 In the "Parameter” area, specify values F——
for the "Coordinate", "Origin" and coordinste:  [Lomrand 5]
Magnification". - [Goperer 3]
Magnification : I 1.DDDDDJ
Generate calibration parameters
Set value o
Item [Factory default] Description
Lefthanded Left-hand type: Clockwise is forward
0 X when specifying the coordinates.
Right-hand type: Counter-clockwise is
AJposiﬁve forward when specifying the coordinates.
. Y
Coordinate [Lefthand]

* Righthand

Righthanded |

Positive
0 \

X

Origin

* [Upperleft]
* Lowerleft
* Center

Select where the origin of the
actual coordinates will be.

Upper left of screen

Center of screen

©

Lower left of screen

Magnification

0.00001 to 9.99999

Specify the ratio of 1 pixel to the actual dimensions.

4 Click [Generate calibration parameters].
The calibration parameters will be generated.

FH/FZ5 Processing Item Function Reference Manual
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View Calibration Parameters

View the set calibration data.

1 In the Item Tab area, click [Calibration]. 0.Camers Inase Input

2 In the "Calibration parameter” area,

| Cameral 1 Cameral Camera2 Camera3 Select camera 1
|

White balance | Calibration

Galibration paraneter

Camera setting Screen adjust

confirm the calibration data. A 1000000 D 0.000000
B: 0.000000 E: 1.000000
= 0.000000 F: 0.000000
Field of view : 640.000000
Item Set value Description
A Calculation value . . . .
These are calibration conversion values. Camera coordinates are converted to actual
B Calculation value coordinates based on these values. The conversion formulas for actual coordinates
C Calculation value |2re as follows:
. * (X, Y): Measurement point (camera coordinates), Unit: pix
D Calculation value | . (x' y): Conversion point (actual coordinates)
E Calculation value |[X=AXX+BxY +C
- Y=DxX+ExY+F
F Calculation value
Field of . L. . L . .
view Calculation value This is an actual dimension in the X direction.

Additional Explanation (Camera Image Input)

Position Compensation and Camera Image Input

When creating a scene, if a [Camera Image Input] unit is positioned after a [Position Compensation] processing
unit, that [Position Compensation] unit will be cancelled, which will cause a new image to be read.

Al

0.Camera Image Input

P 1.Position Compensation

2.Fine Matching

[ |

Position compensation of unit 1 is canceled and returns to the
position before position compensation.

Camera Image Input

FH/FZ5 Processing Item Function Reference Manual



Camera Image Input FH

This is a processing item specific to the FH Sensor Controller.
Set the conditions for loading images from the camera and for storing images of the measured objects. This

processing item must be used when measuring.
In addition, it is possible to shoot images whose shutter speed, or lighting differ by setting multiple Camera

Image Input to your flow.

Used in the Following Case

Pt S
s [Camera settings] \
’l - Shutter speed \
\ - Camera gain [
\ - Calibration ’

[Camera

Sensor controller

Important

» [Camera Image Input FH] is preset for Unit 0. Do not set any processing item other than camera image input (camera
image input FH, camera image input HDR, camera image input HDR Lite) for Unit 0.
» When switching from a color camera to a monochrome or switching to a camera with a different resolution, reconfigure

the settings in the following units.
« If a camera is connected other than the one for the previous settings, the camera settings are returned to their initial

settings.
» Immediately after starting up the FH Sensor Controller and immediately after changing scenes, there will be no input
image. No input image is processed as the same color image as in the factory default state.
« If you open the Properties Dialog Box before inputting an image, click the Cancel button to close the dialog box. Pressing
the OK button in the dialog box will change the setting to the same color camera setting as the factory default setting.
(Reference: »"FAQ For Measurement The measurement NG (image mismatch) error will result when connecting a
monochrome camera" in the "Vision System FH/FZ5 Series User's Manual (Z365)")

Important

* When the Scene data created via FZ series Sensor Controller, i.e. FZ5 series or FZ5-L series, [Camera Image Input] is

automatically converted to [Camera Image Input FH].

» The automatically converted contents is the common items between [Camera Image Input] and [Camera Image Input
FH]. The other settings is set to the default settings of the connected camera to the FH-1000, FH-3000, or FH-L series
Sensor Controller.

* When you load the created data via FH series Sencor Controller, i.e. FH-L series or FH-1000 series. via FZ series
Sensor Controller, the automatically conversion is not performed.

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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Settings Flow (Camera Image Input FH)

To set camera image input, follow the steps below.

Set as necessary.

Start

Select the camera to set

*Always do this when using multiple cameras

v

Camera Selection (Camera Image Input FH)

Camera Settings (Camera Image Input FH)

Screen Adjust Settings (Camera Image Input FH)

White Balance (Camera Image Input FH)

Calibration (Camera Image Input FH)

Y Yeae Y aYea
— S

v
Settings complete

v
Check results/make adjustments

Test measurement

List of Camera Image Input FH Items

Item name Description
CameraOto7 Select the camera to be set.
Select camera When multiple cameras are connected, select the camera to use for measurement.

Specify the camera settings such as the shutter speed or electronic flash.

Camera setting Reference: »>Camera Settings (Camera Image Input FH) (p.47)

Set the adjustment of the lighting and the lens.

Screen adjust Reference: P> Screen Adjustment Settings (Camera Image Input FH) (p.56)

When using a color camera, set the white balance.

White balance Reference: »>White Balance (Camera Image Input FH) (p.66)

Set when measurements (camera coordinate measurement values) are to be output using
actual dimensions. Select the calibration setting method and generate the calibration
parameters.

Reference: p>Calibration (Camera Image Input FH) (p.68)

Calibration

46
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Camera Selection (Camera Image Input FH)

When multiple cameras are connected, select the camera to use for measurement.

1 In the Item Tab area’ CIiCK [SeIeCt camera]' Cameral | Cameral | Camera2 | Camera3 Select camera

rz;i:;:::“”g o ()]
Transfer inage
F Camerad
2 Click [Camera No.] [ ¥] and select the :Z::
camera number. o comares

3 If multiple cameras are connected, the
camera to transfer images for can be selected.

Unchecking the camera check box not being used for current Scene or logging, takt time will be shorten
because can reduce the transfer processing time after image input for that camera.

» Transfer of images for Camera 0 is executed at the same time as image input. Therefore, even if you uncheck Camera 0,
the image transfer time is not shortened.

» The image from the camera selected in [Select camera] will be the object to be measured in the following units.
If you need to switch the camera during the process, insert a [Camera Switching] unit in the scene and switch the image.
Reference: >Camera Switching (p.85)

) 0.Camera Image Input
g

'
1.Color Data

'

Y-

'

'

'

'

'

N o ‘— The image selected through the [Select camera]
: . | 2FineMatning option in the [0 Camera Image Input] is the object
- : to be measured.
—é 4 Camera Switching
v ﬂ oo oae
v The image selected through the [Select camera]
: N ' option in the [4 Camera Switching] is the object to

be measured.

Camera Settings (Camera Image Input FH)
Set the following photographing conditions for each camera.
* Reference: p>Camera Settings (p.48)
* Reference: P>Binning Settings (for Monochrome Cameras Only) (p.52)
* Reference: > Number of lines to be read (p.52)

* Reference: »>Electronic Flash Setting (p.53)

» The displayed items differ depending on the camera type and lighting mode. Specify the setting for the following
procedure as necessary in accordance with the use environment.

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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Camera Settings

Adjust the settings related to camera shutter Example Using the FZ-SC
speed and camera gain.

Set the shutter speed appropriate to the speed of
the measurement object. Choose a faster shutter 230 Bad (noise increases) Bright
speed if the measurement object is moving

quickly and the image is blurred.

Adjust the camera gain when images cannot be 0

Camera gain Screen Image

Good (noise decreases) Dark
brightened through the shutter speed, lens
. . " (Factory default: 85)
aperture, or lighting conditions. Usually, the
factory default value can be used.
T In the Item Tab area, click [Camera p— —
Setting]. | Cameral Camerat Camera2 Camera3
Camera setting ” Screen adjust ‘White balance Calibration
2 In the "Camera settings" area, specify Canera settings
the shutter speed. Shutter speed : I 2000 Jus
Gain : lioJ
Setting value o
Item [Factory default] Description
* FZ-SC/S/SHC/SH
20 to 100000 [us]
[2000]
* FZ-SC2M/S2M/SC5Mno/S5Mo/SFo/SPo
20 to 100000 [us]
[8333]
* FZ-SQoooo
35 t0 4000 [us]
[1000] )
Shutter speed Shutter speed value to set differs by camera type.

» FH-SC02/SM02/SC04/SM04
25 to 100000 [us]
[2000]
* FH-SC05R/SMO05R
500 to 100000 [ps] by 50 us unit
[8000]
* FH-SC12/SM12
60 to 100000 [us]
[12000]
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3 Specify the camera gain while checking

Gain : lioJ

the image. _ j
Setting value o
Item [Factory default] ezl
* FZ-SC/S/SHC/SH
0 to 230 [85]
* FZ-SC2M/S2M/SC5M/S5Mo/SFo/SPo
0 to 230 [50]
* FZ-S5C5M3 Adjust the camera gain when the shutter speed, the
Gain 0 to 230 [65] lens aperture, and lighting conditions cannot be used
« FZ-SQuoooo to brighten the image.
16 to 64 [16] Usually, the factory default value can be used.

« FH-SC02/SM02/SC04/SM04/SC12/SM12
0 to 255 [0]

« FH-SCO5R/SMO5R
0 to 63 [0]

» When an Intelligent Compact Digital camera, FZ-SQoooo, is connected, we recommend setting the gain value to 16 for
stable operations. Measurement values may be different if the recommended value is exceeded.
Be sure to thoroughly check the measurement result and set the gain value.

 Due to the specification of its imaging elements, a CMOS camera generates stripe noises when the gain setting of the
camera is raised. You may also find multiple defective pixels, but they do not represent a defect or failure of the product
in any way. If stripe noises and defective pixels affect the measurement results, lower the gain setting of the camera or

use a CCD camera.

FH/FZ5 Processing Item Function Reference Manual
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Reset Mode (FH-SCO05R/FH-SMO5R only)

Change the mode when you capture a mobile object.

Reset Mode :
(+ Rolling Shutter I~ Global Reset
Setting value o
Item [Factory default] Description
Set the Reset Mode of FH-SCO5R/FH-SMO05R.
. * Rolling Shutter:
Reset Mode [Rolling Shutter] Use this mode when capture static object. Normally, use this mode.
Global Reset
* Global Reset:
Use this mode when capture a mobile object.
Important

* FH-SCO5R/FH-SMO5R is a rolling shutter camera.
» The exposure start timing and exposure time between lines varies?depending on the reset mode setting.

About exposure time of Rolling Shutter for Reset Mode

« Although the exposure start timing differs between
lines, the exposure time length is the same between
the lines.

« Since the exposure start timing is different, please
control so that the strobe lighting time is from the
start of exposure of Line 1 until completion of
exposure of Line N.

« The formula for strobe lighting time is that it should
be the difference between exposure time + (number
of lines -1) x 1 line timing.

» The number of lines depends on the Number of lines
to be read setting.

« The timing difference between 1 line varies
depending on the binning setting.

With Binning 1 line setting: 36.375us
With Binning 2 line setting: 43.583ps

Time I

—>! €&—— Timing difference between 1 line

Strobe Lighting Time

fger Timing
Line1 | Exposure Time |
Line2 i | Exposure Time |
Line3 : | Exposure Time |
Line4 : | Exposure Time |
Line5 : | Exposure Time |
|
|
|
Line N-2 | | Exposure Time
Line N-1 : | Exposure Time
Line N : | Exposure Time
le

About exposure time of Global Reset for Reset Mode

» Exposure for all lines starts at the same time, but
the exposure time length differs between lines.

« Since the exposure time is different, please control
so that the strobe lighting time is from the start of
exposure of Line1 until completion of exposure of
Line 1.

Line1
Line2
Line3
Line4
Line5

Trigger Timing

Time I

Exposure Time

Exposure Time

Exposure Time

Exposure Time

|
=
|

Exposure Time

Line N-2 Exposure Time

Line N-1 Exposure Time

Line N

Exposure Time

I U N

= 1€ - >

1 Strobe Lighting Time | Maximum 1
exposure time
difference

between lines

Camera Image Input FH
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Reverse Conversion (for FH-SCLIL1/FH-SMLCILC] Only)

Set this option when reversing the camera image vertically or horizontally. The order in which imaging elements
are read is changed, so there won't be any delay in image transfer.

1 In the Item Tab area, click [Camera | T
Setting]. Cameral Camerat Camera2 Camera3

Camera setting ” Screen adjust ‘White balance Calibration

2 In the "Camera settings" area, specify

| Mirror an image : (T | I
the reverse conversion settings.
.. Setting value —r
Setting item [Factory default] Description

T * Checked Place a check here when reversing the camera image vertically.
Mirror an * [Unchecked]
image .

—> . [cl:Jhniiwk::ke dl Place a check here when reversing the camera image horizontally.

Setting Multi-slope Function (for Monochrome Cameras of FH-SMLIL]1 Only)

Set this option if you wish to capture a work having a wide dynamic range with a single exposure without causing saturation.
Bright pixels that have reached the charge level specified in the CMOS are clipped and the inclination of stored
charge is adjusted, to prevent saturation.

When the multi-slope function is set, pixels that saturate on normal images will no longer saturate. The stored
charge amount (inclination of brightness) is changed in the CMOS during a single exposure. This function can
also be set for mobile objects because, unlike with Camera Image Input HDR or Camera Image Input HDR Lite,
there is no need to change the exposure time and capture and combine multiple images.

255 : g
=32 -~ - :
c8 3 . -
3 c 0o . g
53§ : :
[CR=a= . .
389 :
Do o0 Y L .
> (_:‘:;- : Electrification - Solid line: normal image
S Dotted line: HDR image
o[ T 5
: Exposﬁre time T
1 In the Item Tab area, click [Camera Camera Selectcamera
setting]_ Camerad Camera? Camera2 Camera3
Camera setting ” Screen adjust ‘White balance Calibration
2 Inthe "Camera settings" area, specify e Ensbed [
the Multi-slope settings. _
. Setting value o
Setting item 9 Description
[Factory default]
* Checked . .
Enabled Place a check here to use the multi-slope function.
Multi * [Unchecked]
ulti-
slope Set the new level of the inclination of brightness. When the slider is
Slider - moved to the left, images of wide dynamic ranges can be supported.
A desired level can be set on a scale of 1 to 255.

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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Binning Settings (for Monochrome Cameras Only)

Binning is a function for obtaining a single value by adding multiple lines together.
Some cameras give the effect of a higher frame rate by raising the sensitivity of the brightness virtually by adding
together and decreasing the amount of data to be transferred.

Important

» The effects that can be obtained with different cameras are as follows.

Camera model Brightness Sensitivity Frame rate
Monochrome FZ Camera Effective Effective
Monochrome FH Camera (Excluding FH-SM0O5R) Effective No effect
FH-SM0O5R No effect Effective

1 In the Item Tab area, click [Camera setting].
In the "Binning settings" area, select either "1 line" or "2 lines".

Setting value

[Factory default] Description

Item

[1 line] Data is transferred line by line.

Data is transferred two lines at a time.

Binning setting 2 lines Each image is scanned skipping one scan line per two consecutive
lines. Measurement precision is decreased because the image

resolution in the vertical direction is lower.

Number of lines to be read

By narrowing the image range to be loaded, the image
scan time can be shortened. g
Set the range taking the offset of the measurement
object into consideration.

The part of the image narrowed down by the start line

Start line

Range of image to be

and the end line will be displayed in the Image Display loaded
area of the processing item setting window or the Main
screen.

\- End line

-]

About minimum number of lines

» With the FH-SMUOO/FH-SMOUIR, the minimum number of lines (minimum value between the start and end lines) is 4
line.

» With the FH-SCO/FH-SCOOR, the minimum number of lines is 4 lines.

» With the FZ-SOOO excluding the FZ-SQ series and FZ-SC15M3, the minimum number of lines is 12 lines.

» With the FZ-SQ series, the minimum number of lines is 8 lines.

» With the FZ-SCI5M3Q series, the minimum number of lines is 4 lines.

» For FZ-S[J5M3, the step width of the Start and End lines is 4 lines. When loading a scene created with the FZ-SCI15M2,
the number of lines loaded will be a maximum of 4 lines.

About coordinate values
» The coordinate values displayed as the measurement results are the values of the display position on the monitor.
» The coordinate values do not vary according to the settings for "Number of lines to be read".
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1 In the Item Tab area, click [Camera — Select camera
Setting]. Camerald Camera‘ Camera2 Camera3
Camera setting | I Screen adjust ‘White balance Calibration
2 Set the start/end line in the "Number of MNumber of lines to be read
lines to be read" area. | ol | 1087 -
Startline : e
Btz < ..I

Important

* When the built-in lighting of an FZ-SQnOO00 is used, it may not be possible to shorten the processing time due to
restrictions on the light emission time.

Electronic Flash Setting

This function is set when an electronic flash is used. This sets the output conditions for the signal for
synchronizing the measurement and the electronic flash timing. It is possible to assign multiple electronic flashes
to a camera and control their flashing.

Important

» The setting here applies when "STGOUT" is selected for the output signal under [Common settings] on the [Output
signal settings] page of the camera accessed by selecting [External Tools] - [System].
If "SHTOUT" is selected, the signal is controlled by each value of SHTOUT set for each line.
Reference: P> Setting the SHTOUT Signal: [Output Signal Settings] in the Vision System FH/FZ5 Series User’s Manual (Z365).

1 In the Item Tab area, click [camera Camera Select camera
setting]. Camerad Cameratl Camera2 Camera3
Camera setting ” Screen adjust ‘White balance Calibration
2 In the "Electronic flash setting” area, Electronic flash setting
specify each |tem STEP - STGOUT delay : a0 ps
-0E)
STGOUT width : 90 us
mos)
STGOUT polarity : [6' Positive T Negati\.re]

Setting value

[Factory default] Description

Item

Set the waiting time from the time the STEP signal is input until
the electronic flash trigger output signal comes ON.

[0] to 511 Delay Time = Count x 30us + 90us

(1 count 30us) The displayed time is for the positive polarity.

Add 35us to the displayed time if the polarity is negative.

The delay time can be set in a range of +10us from the setting value.

STEP - STGOUT delay

0 to 43689 Set the output time for the electronic flash trigger signal.
STGOUT width [3] On the FH series Sensor Controller, if 0 is set, the electronic
(1 count is 30us) flash will not flash.

Select the pulse polarity of the electronic flash trigger.

Positive polarity: Flashes synchronized with the timing of the
electronic flash trigger output signal changing from OFF to ON.
Negative: Flashes when the strobe trigger output signal
changes from ON to OFF.

* [Positive]

STGOUT polarity + Negative

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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Important

+ Do not perform next camera image input processing before STGOUT signal output is completed. STGOUT signal
may not be output.
Perform camera image input processing after STGOUT signal output completion, or set the STEP-camera delay,
STEPSTGOUT delay and STGOUT pulse width so that the electronic flash operates synchronizing with the exposure time.
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Assigning Multiple Electronic Flashes to a Camera

It is possible to assign multiple electronic flashes (STGOUT signals) to a camera and select one to use when an
image is taken for measurement. This function uses STGOUT signals with which cameras are not connected.
This function can be used only with FH series Sensor Controller.

Follow the setting procedure below.

» The STGOUT signals that can be output are as follows.
: FH-1000 and FH-3000 series: SGTOUT Oto 7
: FH-L series: STGOUT 0 to 3

« STGOUTO to STGOUTY is tied to the camera connector number of the sensor controller, not the camera number. When
you use CameraLink Medium Configuration or the Multi-line random-trigger mode, confirm the camera connector
number that corresponds to the camera number of Sensor Controller.

1

© N O Oh

Click [Tool] - [System settings] - [Camera] - [Output signal setting].

Reference: P> Setting the SHTOUT Signal: [Output Signal Settings] in the Vision System FH/FZ5 Series
User's Manual (Cat. No. Z365).

Select [STGOUT] for [Output Signal] in "Common setting™ area.

Place a check to [Output even if camera is not connected] in "STGOUT setting" area.

With this setting, STGOUT signals (STGOUTO to STGOUT7) which are not connected with cameras can
be used. Configure the STGOUT Width of the STGOUT of corresponding Camera Image Input FH
Processing Item.

Reference: > Electronic Flash Setting of the Vision System FH/FZ5 Series Processing Item Function
Reference Manual (Cat No. Z341).

Example:
Camera 0 uses STGOUTO0 and STGOUT1 and Camera 2 uses STGOUT?2.

STGOUTG
|
: [0
sy E—
H | STGOUT1
E‘@

===| | |f3;‘—3rz

STGOUTZ

To use STGOUTO0 and STGOUT1 for Camera 0, Camera 1 is not connected with a camera.

In the [Electronic flash setting] area in the Camera 0 tab of Camera Image Input FH
processing item, enter the settings for SGTOUT 0.

In the [Electronic flash setting] area in the Camera 1 tab of Camera Image Input FH
processing item, enter the settings for SGTOUT 1.

In the [Electronic flash setting] area in the Camera 2 tab of Camera Image Input FH
processing item, enter the settings for SGTOUT 2.

In the [Electronic flash setting] area in the Camera 3 to 7 tab of Camera Image Input FH
processing item, set 0 to the STGOUT width.

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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If an electronic flash is not used or it does not flash, enter 0 to the [STGOUT Width].

Screen Adjustment Settings (Camera Image Input FH)

Set the lighting and lens conditions for each camera.

* Reference: -Lighting Control (p.56)
» Reference: »>Line Bright (p.65)

Lighting Control

When an Electronic flash controller or Camera-mount Lighting Controller is connected, the light volume of the lighting
can be adjusted from the sensor controller. Brightness can be adjusted automatically or one of the preset patterns can

be selected.

1 In the Item Tab area, click [Screen

adjust].

Camera

Select camera

Camera0

Camera1l Camera2

Camera3

Camera setting " Screen adjust ‘White balance
A —

Calibration

2 Inthe "Lighting control” area, specify the brightness.

Displayed contents differ depending on the connected camera, Electronic flash controller or Cmara-mount
Lighting Controller.

Intelligent Compact Digital Camera FZ-SQLICILI[] is connected:

Lighting control

Pattern select

cH | pat [Adjust_ |

0 0 1

cHo
I= ©n all the time

Modulate mode :
Part: 0

Adjustment : ]71_]il ‘

I v

L

Item

Setting value
[Factory default]

Description

Pattern select

Pattern 0 to 1

Select from a preset lighting pattern.

Pattern O: Lit
Pattern 1: Unlit

Adjustment

0: Unlit
1: Lit

Adjust the light volume of each part.

Important

* When the lighting of FZ-SQOOOO is used, there are following restrictions.
: The measurement can be longer than the measurement with the lighting OFF.
: There are restrictions in the operation of Multi-trigger Imaging.
Reference: P>Multi-trigger Imaging (p.89)
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Electronic flash controller FZ-LTA100 is connected:

Lighting control

cH | Par [Adjust. |

1] 0 128
0 1 128
0 2 128
0 3 128

Pattern select

CHo
I= On all the time

Modulate mode : IF"’."'."I\-l %

Part: 0

Adjustment : ]—mJ|j—|—ﬂ

Electronic flash controller FZ-LTA200 is connected:

abew 1ndu =

0 + 1CH are used: OCH is used: 1CH is used:
Lighting control Light ing control Lighting control
cH__| Pat [Adust. | c
0 0 = 0 0 =
. N T T s
N U P e
Pattern select j| g 1;: | [ Pattern select :: g ::ﬁ - Pattern select
Ci 0¥ o0 o 1
I= On all the time I= On all the time I= On all the time
Modulate mode PWK i Modulate mode :  |PWWM ¥ Modulate mode :  |PWM ¥
Part: 0 al al
Adjustment : 128 Ll —I— j :d?uslm;t: [ 7ee]-] j —— ﬂ PAu;‘ustme:t: [ JILJ —I— L]
Setting value s
Item [Factory default] Description
Pattern select |Pattern 0 to 16 Select from a preset lighting pattern.
* [Check . .
CH [Checked] Place a check here to enable the channel currently selected in the part list.
* Unchecked
When 1 channels are used, the light volume can be adjusted to one of 256
Adiustment 0 to 255 levels. When 2 channels are used, the light volume can be adjusted to one of
J [128] 128 levels. 0 indicates the lighting is OFF. The larger the number, the higher
the brightness.
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Camera-mount Lighting Controller FLV-TCC1 is connected:

Lighting control

Pattern select

CHo @
" ©On all the time
Modulate mode :
Part: 0

cH | Pat | Adjust. |
0 0 128
Duty -
Adjustment : | 1zsjj —I— j

Item

Setting value
[Factory default]

Description

Pattern select

Select from preset lighting patterns.

On all the time

* Checked
* [Unchecked]

Place a check here to keep the light turned ON all of the time regardless of the
exposure time.

Modulate mode

* [Duty]
* Voltage / Current

Select the lighting adjustment method.

* Duty
The brightness of the light is adjusted with 255 levels of the pulse width
(PWM frequency: 100 kHz).

« Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.
Select voltage lighting adjustment if you will use a high-speed shutter speed.

Part

0 to 255
[128]

Set the brightness for the selected parts.

Camera Image Input FH
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Camera-mount Lighting Controller FLV-TCC4 is connected:

Lighting contral

cH | Par [Adjust |
0 128

1 0
2 0
3 0

(=
=
| —2
)

Pattern select

CH O
™ Onall the time

[FV S ]

Modulate mode : Duty A
Part: ]

Setting value

Item [Factory default] Description
Pattern select — Select from preset lighting patterns.
. » Checked Place a check here to keep the light turned ON all of the time regardless of the
On all the time .
* [Unchecked] exposure time.
Select the lighting adjustment method.
* Duty
- [Duty] The brightness of the light is adjusted with 255 levels of the pulse width

Modulate mode (PWM frequency: 100 kHz).
« Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.

Select voltage lighting adjustment if you will use a high-speed shutter speed.

* Voltage / Current

Part 010255 Set the brightness for the selected parts.

[128]

FH/FZ5 Processing Item Function Reference Manual Camera Image Input FH
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Camera-mount Lighting Controller FLV-TCC1EP is connected:

CHo W

Lighting control

cH | Part [Adjust. |

=

Pattern select

128

[T Onallthe tim

Modulate mode
Part: 0

e

: IDuty'

ay

Item

Setting value
[Factory default]

Description

On all the time

* Checked
* [Unchecked]

Place a check here to keep the light turned ON all of the time regardless of the
exposure time.

Select the lighting adjustment method.
* Duty

The brightness of the light is adjusted with 255 levels of the pulse width

Modulate mode | [Duty] (PWM frequency: 100kHz).
* Voltage / Current
* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.
Select voltage / current adjustment if you will use a high-speed shutter speed.
Part ?1 t208]255 Set the brightness for the selected parts.

Camera Image Input FH
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Camera-mount Lighting Controller FLV-TCC3HB is connected:

(Lighting control
cH | Part |Adjust. |
0 0 128
(== 1 1 0
== 2 2 0
-
Pattern select
cHo =
™ On all the time
Modulate mode - |Duty =l
Part : 0
Adjustment : I 1zsj < | —— >

ltem Setting value Description
[Factory default] P
o ) » Checked Place a check here to keep the light turned ON all of the time regardless of the
n all the time * [Unchecked] exposure time.

Select the lighting adjustment method.

Och connected:

* Duty
The brightness of the light is adjusted with 255 levels of the pulse width
(PWM frequency: 100kHz).

« Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.

* [Duty] Och is the channel for the spot lighting.

Modulate mode * Voltage / Current

1ch / 2ch connected:

* Duty
The brightness of the light is adjusted with 255 levels of the pulse width
(PWM frequency: 100kHz).

* Voltage / Current
The brightness of the light is adjusted with 255 voltage / current levels.

Select voltage / current adjustment if you will use a high-speed shutter speed.

0 to 255

Part [128] Set the brightness for the selected parts.
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* There is no restriction on power consumption nor on lighting mode when using lightings with lighting controller
FLV-TCC1EP. Restrictions on power consumption and lighting mode differ depending on the product series. See
the following table for details.

1. FLV-TCC4/-TCC1

« Without external power supply

Lighting mode ™

Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay ™
lighting mode | lighting mode mode
Greater than Greater than 7.5 W Not connectable - - - -
7.5W 7.5 W or less Connectable NA NA OK None
7.5Worless |Lessthan7.5W Connectable OK OK OK None
+ With external power supply
Lighting mode ™
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay ™
lighting mode | lighting mode mode
Greater than 15 W Not connectable - - - -
1G5reve\1/ter than 15 W or less Connectable NA NA OK Yes
7.5 W or less Connectable NA NA OK None
Less than 15 W Connectable NA OK OK Yes
15 W or less
7.5 W or less Connectable NA OK OK Yes
7.5Worless |Lessthan7.5W Connectable OK OK OK None

Camera Image Input FH
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2. FLV-TCC3HB

» Without external power supply
Och (spot lighting) not connected

Lighting mode Rl

Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode
Greater than |Creater than 7.5 W Not connectable - - - -
7.5W 7.5 W or less Connectable NA NA OK None
7.5Worless |Lessthan7.5W Connectable OK OK OK None
Och (spot lighting) connected
Lighting mode ™
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode
Greater than |Creater than 7.5 W Not connectable - - - -
5.5 W 7.5 W or less Connectable NA NA OK None
55Worless |Lessthan55W Connectable OK OK OK None
« With external power supply
Och (spot lighting) not connected
Lighting mode ™
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay
lighting mode | lighting mode mode
Greater than 15 W Not connectable - - - -
?gev?/ter than 15 W or less Connectable NA NA OK Yes
7.5 W or less Connectable NA NA OK None
Less than 15 W Connectable NA OK OK Yes
15 W or less
7.5 W or less Connectable NA OK OK Yes
7.5Worless |Lessthan7.5W Connectable OK OK OK None
Och (spot lighting) connected
Lighting mode Rl
Total power | Power consumption Connectabilit - - — READY OFF
consumption per channel y Always-on | Simultaneous | Single lighting | time delay "2
lighting mode | lighting mode mode
Greater than 15 W Not connectable - - - -
?;eve\)/ter than 15 W or less Connectable NA NA OK Yes
7.5 W or less Connectable NA NA OK None
Less than 14 W Connectable NA OK OK Yes
14 W or less
7.5 W or less Connectable NA OK OK Yes
55Worless |Lessthan5.5W Connectable OK OK OK None
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*1: Lighting modes

Always-on In this mode, the lights are always turned ON for a specific pulse cycle. The always-on lighting mode is
lighting mode |used if you place a check in “On all the time” in the “Lighting control” area.

In this mode, all of the connected lights are turned ON in synchronization with the trigger. Set the
“Adjustment” set values in the “Lighting control” area for each light to any value other than O for all of
the parts.

Simultaneous
lighting mode

In this mode, only one of the connected lights is turned ON in synchronization with the trigger. Set the
“Adjustment” set value in the “Lighting control” area to any value other than 0 for the part for only one
channel. The lights will not turn ON if you set two or more channels to an adjustment other than 0.

Single
lighting mode

*2:  Turning OFF the READY signal is delayed in comparison with not connecting a camera with lighting controller by
approximately the exposure time.
Example: Connection example for connecting an external power supply and the lighting modes
« If four lights with a power consumption of 1 W each are connected to a camera with lighting controller,
always-on lighting, simultaneous lighting, and single lighting are all possible.
« If four lights with power consumptions of 2 W, 3 W, 4 W, and 5 W are connected to a camera with lighting
controller, simultaneous lighting and single lighting are possible.
« If four lights with power consumptions of 12 W, 1 W, 2 W, and 1 W are connected to a camera with lighting
controller, only single lighting is possible.
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Line Bright

The graph showing the gray distribution for 1 line in the image is called the "Line bright". You can display the line
brights for R, G and B for any horizontal or vertical line.

1

In the Item Tab area, click [Screen
adjust].

Place a check at "Display line bright”.

Move the line to the position whose
density distribution you want to see.

Select camera

Camerat
Camera setting ﬁ Screen adjust

Line hright
[I‘ Display line bright

= mgg|

Camera2 Camera3

Calibration

I White balance

abewl indu =

Max. density value (red)

R, G, B graph lines . ;
grapn Indicates the max. density value.

B

= J

Coordinate axis (yellow)
This line is moved to the location in which
density is to be checked.
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White Balance (Camera Image Input FH)

Set the white balance to make white objects look white by calibrating the color of images loaded from cameras.
By adjusting the white balance, the appropriate white color can be reproduced under any lighting conditions
Appropriate values can also be set automatically.

» Perform the white balance setting only when a color camera is used.
* In the following cases, make sure to set white balance.
* When a new system is installed
* When a camera or lighting has been changed
Since measurement results may vary with changes of the white balance setting, be sure to verify the operation after it
has changed.

7 In the Item Tab area, click [White — Select camera
balance]. Cameral Cameral Camera2 Camera3

Camera sefting Screen adjust ‘White balance Calibration
A ————

2 Shoot a white piece of paper or cloth.
3 Click [Auto].

AMhite halance setting

R: IWJﬂp,l—.ﬂ
G IWJﬂP,l—.ﬂ
o: [l <] -— 5]

Mo input of camera image

» When the "Too bright" or "Too dark" message is displayed, adjust the iris, shutter speed, gain and/or lighting
conditions until "Automatic adjustment is possible" is displayed.
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4 Set the "R", "G" and "B" values as necessary.

Item

Setting value
[Factory default]

Description

White balance setting
°R
*G
B

*R, G, and B:
0.001 to 7.999
(FZ-sQOOOM:0.001 to 3.000)

*«FZ-SC
[R=1.183]
[G=1.000]
[B=1.323]

* FZ-sC2M
[R=1.394]
[G=1.000]
[B=1.222]

* FZ-SHC
[R=1.375]
[G=1.000]
[B=1.452]

* FZ-SFC and FZ-SPC
[R=1.145]
[G=1.000]
[B=1.889]

* FZ-SC5M2
[R=1.351]
[G=1.000]
[B=2.314]

* FZ-SC5M3
[R=1.400]
[G=1.000]
[B=2.150]

« Fz-sQUOOd
[R=1.000]
[G=1.040]
[B=1.800]

« FH-SCOO
[R=1.000]
[G=1.000]
[B=1.000]

Set the white balance.
Whiteness increases when the
value of "R", "G", and "B" is
increased.

FH/FZ5 Processing Item Function Reference Manual
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Calibration (Camera Image Input FH)

By setting the calibration, the measurement result can be converted and output as actual dimensions. The
calibration method is selected here.
There are three calibration methods, point, sampling, and parameter.

* Reference: > Specifying Points and Setting (Point Specification) (p.68)
* Reference: )>Setting Calibration through Sampling Measurement (Sampling) (p.69)
* Reference: P Inputting and Setting Values (Value Setting) (p.71)

* Reference: p>View Calibration Parameters (p.72)

« In order to output measurement values in actual dimensions, select [Calibration] to "ON" in [Output parameter] for each
processing unit. If [Calibration] is "OFF" (factory default), measurement results are output as camera image coordinate
values.

Specifying Points and Setting (Point Specification)

This is a method for performing calibration by selecting arbitrary points (in pixels).
Calibration parameters are calculated automatically when actual coordinates of selected locations are entered.
Up to 3 points can be selected.

* When magnification is the same in * When magnification is not the same in the X and
the X and Y directions Y directions
Select only 2 points. Select 3 points.
X:Y=1:1 X:Y=5:3
X:Y=1: Y =1-
Calibration Calibration et
— A — A

* When 2 points are selected, the coordinate system is set to the left-hand system (forward in the clockwise direction).
Select 3 points to perform calibration including the coordinate system.

1 Inthe Item Tab area, click [Calibration]. T
Cameral Camera‘ Camera2 Camera3
Camera setting ‘ Screen adjust ‘White balance Calibration ]
2 In the "Calibration setting” area, select Calibration setting
"Specify point". © Parameter
¢ Sampling

3 Click the first point on the screen.
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4 Set the actual coordinates for the
specified point.
The actual coordinate input window is
displayed.

Coordinate setting ]

Foint coordinate

125. DDD[ | 129. DDD[

J

LL_

Actual coordinate

B
D.DDD[@ | 0. DDD[DJ 4]
0

Actual coordinate

Setting value [Factory default]

Point coordinate X, Y 0 to 9999.9999

[Point you clicked in the window]

Actual coordinate X, Y

[0]

-99999.9999 to 99999.9999

5 setthe 2nd and 3rd points in the same way.

6 Click [Generate calibration parameters].
The calibration parameters will be generated.

Click image, and point is added. Edit

Delete

Generate calibration parameters

Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
Calibration parameters are calculated automatically when a registered model is searched and the actual

coordinates for that position set.

7 Inthe ltem Tab area, click [Calibration].

2 In the "Calibration setting"” area, select
"Sampling".

3 In the "Sampling" area, click [Register
model].

4 Use the Drawing tools to register the
model.

5 setasearch region as necessary.
The default value setting is for the entire
screen.

FH/FZ5 Processing Item Function Reference Manual

Camera Select camera

[ Camera0 Cameral Camera2 Camera3

Camera setting ‘ Screen adjust ‘White balance Calibration

¢Calibration setting
" Specify point " Parameter

* Sampling

csampling
Ma. Point coordinate Actual coordinate |

Register model ‘ Search region ‘

———
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6 Click [Sampling measurement]. Sanp | ing
Measurement is performed. Mo, | Point coordinate Actual coordinate |
The search result (cross-shaped cursor) is
displayed in the Image Display area, and the
Sampling Coordinate window is displayed.

Register model ‘ Search region
Sampling measurement ]
7 In the Sampling Coordinate window, set
the X and Y values. hctual coordinate

[ 1080000 .|, [ 100-0000]...) |

‘ 0K, ‘ Gancel
#
8 click [0K]. Sano | ing
Point coordinates and actual coordinates are s | Dointconedingte | dctist coneiinate|
. . " N 0 (305,248) (100,100) J
registered in the "Sampling" area.

9 Move the object to be measured and repeat the Steps 3 to 8.

10 Click [Generate calibration parameters].
Generate calibration parameters

The calibration parameters will be generated.
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Inputting and Setting Values (Value Setting)

Set calibration data directly with numerical values.

1 In the Item Tab area, click [Calibration]. — Select camera
Cameral Camera1l Camera2 Camera3
Camera setting Screen adjust ‘White balance | Calibration J
2 In the "Calibration setting"” area, select JCalibrat ion setting
"Parameter". " Specify point
™ Sampling
3 In the "Parameter” area, specify values Paraneter

for the "Coordinate", "Origin" and
Coordinate : ILeﬂhand vl

"Magnification".
Origin : IUpperIeﬂ vI
Magnification : | 1.DDDDDJ

Generate calibration parameters

Setting value .
Item [Factory default] Description
Lefthand: Clockwise is forward when setting the Lefthand
coordinates. 0 X
Righthand: Counter-clockwise is forward when
setting the coordinates. lJForward
. * [Lefthand] Y
Coordinate « Righthand
Righthand

Y
Forward
o N x

Upperleft Set where the origin of the actual

<J\ coordinates will be.
_J

* [Upperleft]
Origin * Lowerleft

» Center Center

©

Lowerleft

Magnification |0.00001 to 9.99999 |Specify the ratio of 1 pixel to the actual dimensions.

4 Click [Generate calibration parameters].
The calibration parameters will be generated. e
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View Calibration Parameters

View the set calibration data.

1 In the Item Tab area, click [Calibration]. — T T
Cameral Cameral Camera2 Camera3
Camera setting Screen adjust ‘White balance Calibration
2 In the "Calibration parameter” area, Calibration paraneter
confirm the calibration data. P SR @ e
4481812 E: 4.052848
i -158.860192 F: 134672272
Field of view : 1936.303258
Item Setting value Description
A Calculation value ) ) . .
These are calibration conversion values. Camera coordinates are converted
B Calculation value |to actual coordinates based on these values. The conversion formulas for
c Calculation value |actual coordinates are as follows:
. * (X, Y): Measurement point (camera coordinates), Unit: pix
D Calculation value | . (x' v"): Conversion point (actual coordinates)
E Calculation value |[X=AXX+BxY +C
- Y=DxX+ExY+F
F Calculation value
Field of view Calculation value |This is an actual dimension in the X direction.
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Camera Image Input HDR

You can acquire a wide dynamic range image by combining images photographed consecutively at different

shutter speeds.
With objects that generate halation, images with low-contrast, and environments with fluctuation in the lighting,

this processing item is an effective substitute for camera image input.

Used in the Following Case

abew 1ndu =

* To acquire stable images of objects for which halation occurs easily

Used to obtain images with a wide dynamic range in which dark areas are made brighter (text areas) and
bright areas are made darker (connector areas).

Before processing After processing

* To measure images with low-contrast stably
Use high-contrast mode.

Important
» [Camera Image Input] is preset for Unit 0. Do not set any processing item other than camera image input (camera image
input HDR, camera image input HDR Lite, camera image input FH) for Unit 0.
» Immediately after starting up the FH/FZ5 Sensor Controller and immediately after changing scenes, there will be no input

image. No input image is processed as the same color image as in the factory default state.
« If you open the Properties Dialog Box before inputting an image, click the Cancel button to close the dialog box. Pressing

the OK button in the dialog box will change the setting to the same color camera setting as the factory default setting.
(Reference: »"FAQ For Measurement The measurement NG (image mismatch) error will result when connecting a
monochrome camera" in the "Vision System FH/FZ5 Series User's Manual (Z365)")
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Settings Flow (Camera Image Input HDR)

To set camera image input HDR, follow the steps below.

Be sure to perform settings

Start
v

( Camera Settings (Camera Image Input HDR))

v

( HDR Settings (Camera Image Input HDR) )

v

( Bright Adjust Setting (Camera Image Input HDR) )

v

( Screen Adjustment Settings (Camera Image Input))

v

( White Balance (Camera Image Input) )

v

( Calibration (Camera Image Input) )

v

Settings complete

hd

( Test measurement

) Results confirmation/adjustment

Camera Image Input HDR Item List

Item name

Description

Camera setting

Specify the camera settings such as the electronic flash.
The setting method is the same as for [Camera Image Input]. Please check it.
Reference: »>Camera Settings (Camera Image Input HDR) (p.75)

HDR setting

Carry out the image combination and photography settings.
Reference: »>HDR Settings (Camera Image Input HDR) (p.78)

Bright adjust

Specify the brightness follow-up adjustment setting.
Reference: P Bright Adjust Setting (Camera Image Input HDR) (p.80)

Screen adjust

Adjust the lighting and the lens.

The setting method is the same as for [Camera Image Input]. Please check it. However, the iris cannot
be adjusted.

Reference: P> Screen Adjustment Settings (Camera Image Input) (p.30)

White balance

When using a color camera, adjust the white balance.
The setting method is the same as for [Camera Image Input]. Please check it.
Reference: p>White Balance (Camera Image Input) (p.38)

Calibration

Set when measurements (camera coordinate measurement values) are to be output using actual
dimensions. Select the calibration setting method and generate the calibration parameters.

The setting method is the same as for [Camera Image Input]. Please check it.

Reference: > Calibration (Camera Image Input) (p.40)
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Camera Settings (Camera Image Input HDR)
Set the following photographing conditions.
» Reference: P> Selection Setting (p.75)
* Reference: p>Camera Settings (p.76)
* Reference: > Number of lines to be read (p.29)

* Reference: »>Electronic Flash Setting (p.77)

Selection Setting
When multiple cameras are connected, select the camera to use for measurement.

1 In the Item Tab area, click [Camera setting].

1 Camera Image Input HDR

| Camera setting I HDR setting Bright adjust Screen adjust ! ‘White balance ! Calibration

2 Click [Camera No.] [ ¥] and select the Select setting
camera number. [ Camera No. |camerao =l

Setting item Setting value [Factory default] Description

Camera No.

[Cam 0]

CamOto7 Select the camera number.

FH/FZ5 Processing Item Function Reference Manual
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Camera Settings

Specify the camera gain and reverse conversion.

1 In the Item Tab area, click [Camera setting].

1Camera Image Input HDR

| Camera setting I HDR setting Bright adjust Screen adjust ‘White balance ‘ Calibration !

2 In the "Camera settings" area, specify Camera settings
the camera gain and reverse conversion Gain: [ 8 |
settings. <] ——[>]
Mirror an image : I 1 M e—s
Setting item Setting value [Factory default] Description
« FZ-SC/S/SHC/SH
0 to 230 [85]
* FZ-SC2M/S2M/SC5M2/S5M/SF/SPO
0 to 230 [50]
Set the camera gain when the shutter speed,
Gain * FZ-SC5M3 the lens aperture, and lighting conditions
0 to 230 [65] cannot be used to brighten the image.
Usually, the factory default value can be used.
« FH-SC02/SM02/SC04/SM04/SC12/SM12
0 to 255 [0]
* FH-SC05R/SMO05R
0to 63 [0]
1 * Checked Place a check here when reversing the camera
\2 . .
Mirror an * [Unchecked] image vertically.
image * Checked Place a check here when reversing the camera
N mrd . .
* [Unchecked] image horizontally.
Important

With CMOS cameras, striped bands of noise can arise if the camera gain is set too high, a characteristic inherent in the
imaging element specifications.

A number of pixel defects may also occur; however, such defects should not cause problems with product defects or failure.
If having problems with striped bands of noise or pixel defects affecting the measurement results, lower the camera gain
setting or use a CCD camera.
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Electronic Flash Setting

This function is set when an electronic flash is used. This sets the output conditions for the signal for
synchronizing the measurement and the electronic flash timing.

» The STGOUT signals that can be output are as follows.
: FH-1000 and FH-3000 series: SGTOUT Oto 7
: FH-L series: STGOUT 0 to 3

» STGOUTO to STGOUTY is tied to The camera connector number of the sensor controller, not the camera number.
When you use CameraLink Medium Configuration or the Multi-line random-trigger mode, confirm the camera connector
number that corresponds to the camera number of sensor Controller.

1 In the Item Tab area, click [Camera setting].

I3

Camera setting

Screen adjust

White balance Calibration

2 In the Electronic flash setting area, set

the items of STGOUT signals.

Electronic flash setting
STGOUT select:
The same as the input camera j

Valid only in the FH sensor controller.

STEP - STGOUT delay : 90 us
—
STGOUT width : 80 ps
—
STGOUT polarity : ¥ Positive ~ NMegative
Setting value ..
Item [Factory default] Description
Select the STGOUT signal to use for Camera Image Input HDR
. processing item.
STGOUT select E;Tar::esr:]me as the input The same as the input camera: STGOUT that is tied to the input

CameraOto7

camera is output.
Camera 0 to 7: STGOUT signal that is tied to the selected camera
is output.

Set the time to wait to turn ON the electronig flash trigger signal
after STEP signal is input.
Delay time = count number x30us+90us

(?;EP_STGOUT E?]$Zu5n1t1is 30s) Delay time changes with the setting of STGOUT polarity.
y H The time displayed is for the polarity of Positive; for Negative,
35us will be added to the displayed time.
Delay time is within the range +10ps of set value.
0 to 43689 . . . .
STGOUT width 3] Set the time to output the electronic flash trigger signal.

(1count is 30us)

For FH series controller, set 0 to disable flashing.

STGOUT polarity

* [Positive]
* Negative

Set the pulse polarity of electronic flash trigger.

Positive: flashes synchronizing with the electronic flash trigger
output changing from OFF—ON.

Negative: flashes synchronizing with the electronic flashing trigger
output changing from ON—OFF.
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Important

Do not perform next camera image input processing before STGOUT signal output is completed. STGOUT signal may not
be output.

Perform camera image input processing after STGOUT signal output completion, or set the STEP-camera delay,
STEPSTGOUT delay and STGOUT pulse width so that the electronic flash operates synchronizing with the exposure time.

STGOUT signals are output at each imaging. Therefore, it can be duplicated with the next STGOUT signal output,
depending on the STEP-STGOUT delay or STGOUT width settings.
If it duplicates with the next, the number of times for imaging and electronic flashing can differ.

HDR Settings (Camera Image Input HDR)
Specify the image combination method etc.
1 In the Item Tab area, click [HDR setting].

2 In the "Mode select” area, specify the mode.

When you select the mode in the "Mode select” area and specify the measurement region on the image,
the parameters are set automatically. To finely adjust the parameters, refer to the next items.

Item Set value —
[Factory default] o
In halation is likely generated image, select this mode if you want to stabilize the
[HDR mode] brightness.

Generate images with stable brightness by shooting multiple images with different

Mode shutter speeds based on the set Bright range.

select

Select this mode if you want to generate image with good contrast.
High contrast mode | Generate images with good contrast by shooting multiple images with different
shutter speeds based on the set Average and Width.
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3 Inthe "Image input setting" area, set the items.

A brightness histogram is displayed as the graph.

HDR High contrast mode
Inage input setting Image input setting
Brightrange: [ 8.00 J| 14.00 IS 5 ”L\OJ
e j «J j Width - W_’j
[~ Input num set : ™ Input num set
Set value o
Item [Factory default] Description
Min Bright 0to 20 This item sets the minimum brightness for combining images.
range [8]
Max Bright 01020 This item sets the maximum brightness for combining images.
range [14]

* [Unchecked]

Place a check to set the number of shots manually.
Setting a high shot count provides images with low noise. However, more

» Checked S .
Input num set 210 16 processing time is required.
6] Setting a low shot count shortens the processing time. However, the image is
more easily affected by noise.
Average ?1?%:')(]) 20.00 Specify the average brightness for images shot.
Width ?1'0010;0 1.00 Specify the brightness range for images shot.

Input num set

* [Unchecked]
» Checked
2t0 16

[6]

Place a check to set the number of shots manually.

Setting a high shot count provides images with low noise. However, more
processing time is required.

Setting a low shot count shortens the processing time. However, the image is
more easily affected by noise.

4 In the "Outp

ut setting" area, set the combination method.

ltem Set value Description
[Factory default]

[Normal] Select the combination method.

Color Normal: Standard combination method This compensates the brightness so that
dark sections on the combination image do not become all black.

Combine type Color: This is suitable for inspecting labeling and the Gravity and Area. This

compensates the saturation when there is little hue information in the combined

Linear image.

Linear: This is suitable for fine matching and defect inspection. In order to output
the actual brightness of the workpiece, no compensation is performed.

The current shot count and image combination time for the settings are displayed.

FH/FZ5 Processing Item Function Reference Manual

Camera Image Input HDR

abew 1ndu =

79



80

Bright Adjust Setting (Camera Image Input HDR)

This sets how far to track the brightness of the loaded images.

1 In the Item Tab area, click [Bright adjust].

2 Seteach item in the "Bright adjust

Bright adjust setting

setting" area.
[V Bright adjust
Adj. r’:?ng:ev [;I 600 - |- 1soﬂ
Max: ;I IIIIIIIIIIIIIIII J—v j
Adjust bright ave. ﬁj
Set current bright
Change adjust area
Set value _—n
Item [Factory default] Description
If a check is placed at "Bright adjust", the image is output with its brightness
Bright adiust * [Unchecked] automatically compensated. This makes it possible to obtain images with
9 ) » Checked stable brightness even if the lighting conditions fluctuate, for example due to
interfering light.
Min Adj. range Féooooio 20.00 Specify the follow-up brightness minimum value.
Max Adj. range ?1'2003 20.00 Specify the follow-up brightness maximum value.
Adjust bright 0.00 to 20.00 Specify the target for brightness follow-up. Clicking the [Set current bright]
ave. [11.00] button updates this value.

When a check is placed at the "Bright adjust", the Brightness Adjustment range is displayed with blue
lines in the "Histogram" area.

Change the "Adjust bright ave." and brightness adjust area.

Camera Image Input HDR
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Camera Image Input HDR Lite

Camera Image Input HDR Lite is for FZ-SQoooo.
You can acquire a wide dynamic range image by combining images photographed consecutively at different

shutter speeds.
With objects that generate halation, images with low-contrast, and environments with fluctuation in the lighting,

this processing item is an effective substitute for camera image input.

Used in the Following Case
* To acquire stable images of objects for which halation occurs easily

Used to obtain images with a wide dynamic range in which dark areas are made brighter (text areas) and
bright areas are made darker (connector areas).

Before processing After processing

» [Camera Image Input] is preset for Unit 0. Do not set any processing item other than camera image input (camera image
input HDR, camera image input HDR Lite and camera image input FH) for Unit 0.

» Immediately after starting up the FH/FZ5 Sensor Controller and immediately after changing scenes, there will be no input
image. No input image is processed as the same color image as in the factory default state.

« If you open the Properties Dialog Box before inputting an image, click the Cancel button to close the dialog box. Pressing
the OK button in the dialog box will change the setting to the same color camera setting as the factory default setting.

(Reference: »"FAQ For Measurement The measurement NG (image mismatch) error will result when connecting a

monochrome camera" in the "Vision System FH/FZ5 Series User's Manual (Z365)")

FH/FZ5 Processing Item Function Reference Manual Camera Image Input HDR Lite
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Settings Flow (Camera Image Input HDR Lite)
To set Camera Image Input HDR Lite, follow the steps below.

Be sure to perform settings
Start
v

Camera Settings (Camera Image Input HDR Lite) )
v

HDR Settings (Camera Image Input HDR Lite) )
v

Screen adjust (Camera Image Input HDR Lite))
v

White Balance (Camera Image Input) )
v

N N N N MY

Calibration (Camera Image Input) )
v
Settings complete
hd

( Test measurement

) Results confirmation/adjustment

Camera Image Input HDR Lite Item List

Item name Description

Specify the camera settings such as the electronic flash.

Camera settings Reference: >Camera Settings (Camera Image Input HDR Lite) (p.83)

Specify the dynamic range and brightness setting. Specify the HDR automatic setting as necessary.

HDR setting Reference: PHDR settings (Camera Image Input HDR Lite) (p.83)

Adjust the image with or without the light adjustment or using display line bright.

Screen adjust Reference: P> Screen adjust (Camera Image Input HDR Lite) (p.84)

When using a color camera, adjust the white balance.
White balance The setting method is the same as for [Camera Image Input]. Please check it.
Reference: P>White Balance (Camera Image Input) (p.38)

Set when measurements (camera coordinate measurement values) are to be output using actual
dimensions. Select the calibration setting method and generate the calibration parameters.

The setting method is the same as for [Camera Image Input]. Please check it.

Reference: P>Calibration (Camera Image Input) (p.40)

Calibration

Camera Image Input HDR Lite FH/FZ5 Processing Item Function Reference Manual



Camera Settings (Camera Image Input HDR Lite)

Set the following photographing conditions.
* Reference: )>Selection Setting (p.83)
* Reference: > Number of lines to be read (p.29)

* Reference: P-Electronic Flash Setting (p.77)

Selection Setting

When multiple cameras are connected, select the camera to use for measurement.

1 In the Item Tab area, click [Camera setting].

1 Camera Image Input HDR Lite

[ Camera setting | HDR setting \ Screen adjust { White balance { Calibration ‘

2 click [Camera No.] [ ¥] and select the olont antiing
camera number. [ Camera No. |camerao

. Setting value o
Setting item [Factory default] Description
Camera No. Cam 0 to 7 Select the camera number.
[Cam 0]
HDR settings (Camera Image Input HDR Lite)
Specify the dynamic range and brightness settings.
1 In the Item Tab area, click [HDR Setting].
2 When automatic is clicked, the dynamic Jr——
range and the brightness will be Dynamic Range [fevert 7
automatically set. — —
If automatic does not produce the desired <] } ]
' ' ' ' ' — ' '

result, manually adjust the dynamic range and

brightness in the HDR settings.
Auto

Recommend setting for brightness is within the blue

area to ensure stable inspection.

Item Set value Description
[Factory default] P
Dynamic Range [Levelt] to Level4 Specm{ a dynamic range. The Iarger the value is, the broader the
dynamic range to be combined will be.

when the movement speed of the object is fast.

Specify the brightness settings. The larger the value is in this setting, the
longer the exposure time will be. When using a high-speed line, check to
Brightness 1to 100 make sure that there is no image blur in an actual environment. The

degree of image blur can be lowered by decreasing the brightness even

FH/FZ5 Processing Item Function Reference Manual
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* Correlation between the level and the dynamic range

The larger the value of the level is, the larger the dynamic range to
be combined will be, as illustrated below.

Level 1 | - |

Dark Light

» For stable operations, we recommend setting the brightness within the range where the blue bar does not enter the red
region. Measurement values may be different if the recommended range is exceeded. Be sure to thoroughly check the
measurement result and set the brightness value.

Screen adjust (Camera Image Input HDR Lite)

Specify the camera image input HDR Lite lighting and the line bright display settings. Specify whether or not to
use the lighting. The setting method for line bright is the same as for [Camera Image Input]. Please check it.

* Reference: )Line Bright (p.37)

7 In the Item Tab area, click [Screen (—]_ B
adjust] | Camera setting I HDR setting I Screen adjust I ‘White balance | Calibration

2 Set [Lighting control] as necessary. Lighting control
W Lighting on
Set value ...
Item [Factory default] Description

* [Checked]

« Unchecked Clear the checkbox when no lighting is to be applied.

Lighting on

Camera Image Input HDR Lite FH/FZ5 Processing Item Function Reference Manual



Camera Switching

Used in the Following Case

* When switching to images on cameras other than that has been set to [Camera Image Input]

during scene processing

N

Camera

~ Select a
- camera
4

2 ’

,
Can;era |

N

1
1
[Camera
1

Important

* When switching from a monochrome camera to color camera, reconfigure the settings in the following units.
» Camera switching cannot be used with camera image input HDR.

Camera Selection (Camera Switching)

1 Select the cameras used for Gansra select
measurement. [ Camera Mo Cameral |
2 Click [OK].

The settings are finalized.

Additional Explanation (Camera Switching)

When creating a scene, [Position Compensation] will be disabled if [Camera Switching] is positioned after a
[Position Compensation] unit, and this will restore the image of the measurement object to its former state before

the position compensation was applied.

0.Camera Image Input

1.Position Comp ensation

2 Fine Matching

3.Camera Switching : The Position Compensation for Unit 1 is being
. d | — cancelled, making it restore to its former state before
the Position Compensation was applied.

FH/FZ5 Processing Item Function Reference Manual Camera Switching
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Measurement Image Switching

This sets the output image for the camera image input processing items and specified image conversion related
processing items as the input image for the processing items set in the flow from this processing item onward.
This is primarily used to return converted images back to their originals and to increase the images that can be
selected as conversion targets for image conversion related processing items by placing before the image
conversion related processing items.

Used in the Following Case

* To return a converted image to its original

4 )
Example) Performing a search after returning to the image from
before position compensation was performed

0.Camera Image Input

-2

1.Filtering

2 Position Compensation

E_ 3.Measurement Image Switching

4 Search

Parameter Settings (Measurement Image Switching)

Specify the processing unit that outputs the images to configure.
Select one that is located in upper position than this processing unit in the flow.
1 Select the target unit in the "Target" Tp—
area. Unit |<Mothing= @
Image Mo : | 0 J

Item Set value Description
[Factory default] P
. 0 to 9999 processing unit Unit that outputs images subject to reset. Select one that is located in
Unit . . . . .
[<Nothing>] upper position than this processing unit in the flow.
Image No. E)O;o 9999 No. of the image that the target unit holds.
Important

« If <Nothing> is left selected, the measurement image switching measurement result is NG. Be sure to select one
other than <Nothing>.

+ Selectable Camera Image Input or Compensate Image processing items and their image No. are as follows.
Reference: I>"Macro Reference - List of Image Numbers" in the "Vision System FH/FZ5 Series Macro Customize
Functions Programming Manual (Z367)"

86
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Processing items

Image No.

Image

Camera Image Input 0 Camera image
Camera Image Input FH 0 Camera image
Camera Image Input HDR 0 Camera image
Camera Image Input HDR Lite 0 Camera image
Position Compensation 0 Position compensated image
Filtering 0 Filtered image
Background Suppression 0 Background suppressed image
brightness Correct Filter 0 Brightness corrected image
Color Gray Filter 0 Color gray image
Extract Color Filter 0 Color extracted image
Anti Color Shading 0 Anti color shading image
Stripes Removal Filter Il 0 Stripes removed image
Polar Transformation 0 Polar transformed image
Trapezoidal Correction 0 Trapezoidal corrected image
Machine Simulator 0 Axis shifted image
Image Subtraction 0 Subtraction image

0 Output image 0
Advanced filter 1 Outputimage 1

2 Output image 2

3 Output image 3
Panorama 0 Panorama image
Click [OK].

The settings are finalized.

abew 1ndu =

Key Points for Test Measurement and Adjustment (Measurement Image Switching)

The image specified in the Sub-image number in image display setting is displayed in the image display area.

Sub image number Explanation of image to be displayed

0 Reset image

1 Measurement image

87
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External Reference Tables (Measurement Image Switching)

No.

Data name

Set/Get

Data range

Judge

Get only

0: No judgement (unmeasured)

1: Judgement result OK

-1: Judgement result NG

-10: Error (image format mismatch)
-11: Error (unregistered model)
-12: Error (Insufficient memory)
-20: Error (Other error)

120

Target unit

Set/Get

Unit that outputs images subject to reset
0 to 9999

121

Image no.

Set/Get

Target image No, that the target unit holds
Image no. 0 to 9,999

Measurement Image Switching
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Multi-trigger Imaging

This function can be used only with FH series/FZ5-800 series/FZ5-1100 series/FZ5-1200 series. The Multi-
trigger Imaging processing item captures multiple images at user-defined timings and executes parallel
measurement for each image. If you append this processing item in the flow, Multi-trigger Imaging, Multi-trigger
Imaging Task, Camera Image Input FH and Multi-trigger Imaging End will be added as a group. Insert the Multi-
trigger Imaging to the top of the flow. The Multi-trigger Imaging, Multi-trigger Imaging Task, and Multi-trigger
Imaging End cannot be used alone. Please use them as a group.

abew 1ndu =

Reference: > Changing the System Environment - Multi-trigger Imaging Function in the Vision System FH/FZ5

Series User's Manual (Cat. No. Z365).

Used in the Following Case

Systems which capture multiple images at user-defined timings and executes parallel measurement for each

image.

Example

This function takes multiple images of a long and thin workpiece at certain timings. While the system takes
images for multiple times, it executes measurement for each image in parallel. After that, measurement
processing is performed based on the measurement results.

< Move

| O.Multi-Trigger Imaging

1.Multi-Trigger Imaging Task

—| 15 STEP

STEP(2)

2.Camera Image Input FH

E

3.Search

e o

8.Camera Image Input FH

&
@
4 Multi-Trigger Imaging Task
— €«———| 2% STEP
E.Camera Image Input FH
& §.Search
@
T.Multi-Trigger Imaging Task
D 3¢ STEP

Qo

8 Search

10.*Multi-Trigger Imaging End

FH/FZ5 Processing Item Function Reference Manual

15 STEP

2.Camera
image input FH

279 STEP

Image transfer completed

3.Search >

Image transfer completed

6. Search >

Image transfer completed

9. Search >

y 1

5.Camera
image input FH

1

8.Camera
image input FH
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Important

» Multi-trigger Imaging cannot be used when the Operation mode is [Double Speed Multi-input].

» Set the Multi-trigger Imaging processing item to the top (unit 0) of the flow.

» Always set only one Multi-trigger Imaging processing item in one flow.

» The signals that can be used as an image capture trigger are STEP signal of parallel and Trigger signal of EtherCAT.
Measurement executed by signals other than these signals or control command does not wait the STEP signal and flow
is executed automatically as the controller does in the previous system.

« If the Image mode of the Image Window Setting is set as [Throughl], flow is executed automatically as the controller does

in the previous system.

Mode and timeout (Multi-trigger Imaging)

Configure the Mode and Timeout of Multi-trigger Imaging processing item.
Reference: -Multi-trigger Imaging Function in the Vision System FH/FZ5 Series User's Manual (Cat. No.Z365)

1 On the Main Window (Layout 0), select [Function] - [Edit flow].

2 Selecta Multi-trigger Imaging processing item.

3 Click the [Set] button.

4 Configure the Mode and Timeout.

Mode:
& Multi-input
© Non-Multi-input

Timeout
’ Settime I WUJ s

OK Cancel

Set value

Item [Factory default]

Description

* [Multi-input]

Mode * Non-Multi-input

Set the processing mode of Multi-trigger Imaging Task.

* Multi-input mode:
Select this if Multi-input mode is used in the Multi-trigger Imaging Task.
The Camera setting for the Input image processing item of the first Multi-
trigger Imaging Task is applied to that for other Input image processing items
that are executed in Multi-trigger Imaging Tasks.

* Non-Multi-input:
Cameras operate according to their own settings.
The Camera setting for the Input image processing item of the Multi-trigger
Imaging Task is applied to each execution of Input image processing items.
Because Camera setting is executed at each execution of Input image
processing item, the time that READY signal stays OFF becomes longer by
several ms to several tens of ms compared with that in Multi-input mode.

1to 60s

Timeout [10]

Set the time for timeout of Multi-trigger Imaging Task block.

It is a wait time between a Multi-trigger Imaging Task and the next one. When a
STEP signal is not input within the timeout time after the READY signal turns
ON, the Multi-trigger Imaging unit judgment will be NG.

Multi-trigger Imaging

FH/FZ5 Processing Item Function Reference Manual



Important

* In the following cases, the system operates in Multi-input mode, regardless of the settings for Mode.
: Camera Image Input HDR or Camera Image Input HDR Lite is used.
: Multiple Input image processing items are used in one Multi-trigger Imaging Task block.
: FZ-SQoooo camera is used with its light ON.
: Input image processing item is inserted outside of the range between Multi-trigger Imaging and Multi-trigger Imaging
End processing items.
* There are restrictions below when FZ-FQoooo camera is used with its light ON.
: All Camera Image Input processing items operate with the settings for the Camera Image Input of the first Multi-trigger
Imaging Task in the flow.
: The system operates in Multi-input mode disabled. (It takes longer time to turn ON the READY signal).
: When the light of FZ-FQoooo camera is OFF, the camera operates in the same way as other camera does.

Key Points for Adjustment

Select the adjustment method referring to the following points.

When there is poor image capture results

Parameter to adjust

Description

Edit flow

Verify that there are no additional Camera Image Input units between a Multi-Trigger
Imaging block and the first Multi-Trigger Imaging task.
If there is a Camera Image Input related unit in this position, image capture results will

not be correct.
When using Multi-Trigger Imaging, ensure that Camera Image Input related units are
contained inside a Multi-Trigger Imaging task.

The number of Multi-Trigger Imaging tasks does not match the number of STEP
signal inputs.

Verify that the number of Multi-Trigger Imaging tasks and the number of STEP signal
inputs match and try image capture again.

FH/FZ5 Processing Item Function Reference Manual Multi-trigger Imaging
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Multi-trigger Imaging Task

This function can be used only with FH series/FZ5-800 series/FZ5-1100 series/FZ5-1200 series. The Multi-
trigger Imaging processing item captures multiple images at user-defined timings and executes parallel
measurement for each image. If you append this processing item in the flow, Multi-trigger Imaging Task and
Camera Image Input FH will be added as a group. The Multi-trigger Imaging Task does not require setting. Insert
this processing item to the top of the processing which requires imaging for multiple times. The Multi-trigger
Imaging, Multi-trigger Imaging Task, and Multi-trigger Imaging End cannot be used alone. Please use them as a

group.

Reference: > Changing the System Environment - Multi-trigger imaging Function in the Vision System FH/FZ5
Series User's Manual (Cat. No. Z365).

Used in the Following Case

Systems which capture multiple images at user-defined timings and executes parallel measurement for each
image.

Example:

This function takes multiple images of a long and thin workpiece at certain timings. While the system takes
images for multiple times, it executes measurement for each image in parallel. After that, measurement
processing is performed based on the measurement results.

< Move

STEP(1) |=eer

STEP(2)

O.Multi-Trigger Imaging

i

1.Multi-Trigger Imaging Task

— €——— 1% STEP

L

15 STEP

Image transfer completed

2.Camera Image Input FH
1

2. Camera
image input F> 3. Search >

27 STEP ond STEP Image transfer completed

3.Search

2o

Multi-Trigger Imaging Task

B.Camera Image Input FH 1

5.Camera
image input F> 6. Search >

39 STEP
39 STEP :

8.Camera Image Input FH —
. Camera
image input F> 9. Search >

9.Search h
'

Al

6.Search

R

Multi-Trigger Imaging Task

Image transfer completed

ij
T
N

Wi
|

w

10.*Multi-Trigger Imaging End
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Important
» The signals that can be used as STEP signals are STEP signal of parallel and Trigger input of EtherCAT. Measurement
executed by signals other than STEP signal or control command does not wait the STEP signal and flow is executed

automatically as the controller does in the previous system.
« If the Image mode of the Image Window Setting is set as [Throughl], flow is executed automatically as the controller does

in the previous system.

FH/FZ5 Processing Item Function Reference Manual Multi-trigger Imaging Task
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Inspecting and Measuring

This chapter describes how to set up the processing items that execute measurement. In addition, key points for
adjustment addressing unstable measurement results and shortening measurement time will also be introduced.

SEArCH.....ei e —————— 97
Flexible Search .........cccciiiiiieciiiiccre s 112
Sensitive Search........ccciiiicccc 121
ECM Search.........eeeeeerer s 134
EC Circle Search.......oeee s 147
Shape Search ll..........cooo e 158
Shape Search lll.........iiiiieiee e e 170
o2 0T 4 4 T 192
=3 0 o =T 204
Classification ..o 216
Edge Position.........ccccccveiiiiiniieinserr e, 226
[=Lo [ T30 o1 o] TS 237
Scan Edge Position............coo i 245
Scan Edge Width ... 260
Circular Scan Edge Position .........ccccccccminiiinnninicieenn, 270
Circular Scan Edge Width...........ccoonriiniiiniiicnniincen, 284
Intersection ... ——— 294
(0707 (o N T | - 308
Gravity and Area........cccceeiiiiiiiiicce s 319
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Fine Matching ... 381
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Circle Angle

Glue Bead Inspection...........ooccieiiiimmmnniii s



Register the feature sections of the measurement object as an image pattern (model), then find the most similar
part to these models from the input images to detect the position.

The correlation value showing the degree of similarity, measurement object position, and inclination can be
output.

Used in the Following Case

¢ When identifying the shape of measurement objects (for detecting defects or foreign matter) n

Example) Inspecting for whether objects with different packaging
have been mixed in

Bulnses| pue Bunosdsu|

(&

Set image Measurement image
|—M0del (desired image pattern)

Parts that are similar to the model are searched for.

Detection point
Search region (region for model search) OK NG

» Processing is different for color images and monochrome images. If the camera type, color camera, or monochrome
camera, was changed from a previous setup, a reset of some settings may be needed.

» Search processing basic concepts
Reference: P"Appendixes Measurement Mechanism Search Processing Mechanism" in the "Vision System FH/FZ5
Series User's Manual (Z365)"
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Settings Flow (Search)

Set up searches according to the following flow.

Necessary Steps

Optional Steps

Start
v

( Model Registration (Search) )

hd

( Detection Point (Search) )

( Region Setting (Search) )

hd ( Reference Setting (Search)

( Measurement Parameters (Search) )

v ( Output Parameters (Search)

Settings completed

v

( Test measurement )

Verify/Adjust results

List of Search Items

Item name

Description

Model register

This item registers the pattern characteristic of the measurement image as a model.

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed. Normally, the factory default value will be used.

Reference: »>Model Registration (Search) (p.99)

Region setting

This item is used to set up the measurement area.

Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

Reference: P>Region Setting (Search) (p.101)

Detection point

This item can be changed if necessary. Specify a position in the model that should be used as the
detection coordinates during measurement. Usually, the central position of the set model is registered as
the detection coordinates.

Reference: P> Detection Point (Search) (p.102)

This item can be changed if necessary. Specify the reference position within the camera's field of view.

Ref. setting Reference: >Reference Setting (Search) (p.103)
This item specifies the judgement condition for measurement results. Specify the criteria to judge the
Measurement |measurement result if the X and Y coordinates and the correlation with the model are OK.
Reference: P>Measurement Parameters (Search) (p.104)
This item can be changed if necessary. Normally, the factory default value will be used.
Output . .
arameter Use the output parameter to specify how to handle the coordinates.
P Reference: P Output Parameters (Search) (p.106)
Search FH/FZ5 Processing Item Function Reference Manual



Model Registration (Search)

Register the parts to measure as the model.
The position at the time of registration is also registered in the model information. Place the measurement object
in the correct position when registering a model.
7 In the Item Tab area, click [Model].
When setting a new model, you do not have to click [Model].

2 Usethe drawing tools to specify the model registration range.

3 To save the entire image used for model
registration, place a check at the "Save

reg. model"” option.

* If you save the registered model image, you can re-register the model with the same image after model
parameters are adjusted. Note that the scene data size increases when a registered model image is saved.

oK ‘ Cancel ‘ Apply |

4 click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

* When a model is registered, the central coordinates of the — Detection coordinate
model are registered as the detection point. A detection point is Can be changed to an appreciate position.
a point output as a measurement value. If multiple figures are
combined, the central coordinates of the circumscribed
rectangle are registered.

— Model

FH/FZ5 Processing Item Function Reference Manual Search

99

Bulinses| pue Bunoadsu



Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to increase the
processing speed. Normally, the factory default value will be used.
After changing a setting, re-register the model.

1 In the "Model parameter™ area, select the
search mode, then specify a value for

each item for that mode.

Model parameter

[Search mode :

[T Rotation
Angle range : | -180 —| 180

Skipping angle -

Stab. : 12 Fast <

2 Fast | <| — F— | >|Prec

Prec.:

Set value
s D o
Setting item [Factory default] escription
Search for normalizing the brightness. This method can provide stable
[CR] measurement when there is fluctuation in the overall brightness and when
the image has low contrast.
Search mode
Measures the degree of matching with the profile. This method can
PT measure at higher speed when the rotation angle has a wide range.
It is available only when a 0.3 megapixel color camera is connected.
When CR is selected
o Set value L
Setting item [Factory default] Description
Rotation » Checked When the measurement object is rotating, place a check at "Rotation" and
* [Unchecked] . .
specify how many degrees the model created rotates each time and
Angle range [-180 to 180] through what range of angles. A smaller skipping angle increases

Skipping angle

1to 30
(5]

stability, but slows down the processing. The forward direction is
clockwise.

* [Checked]

Checking the "Smart mode" option enables a high-speed rotation search.

Smart mode However, the stability may be lowered when the model shape aspect ratio
* Unchecked . .
is large or when the NOT mask is used.
1t0 15 . L - .
Specify which is to have priority, measurement stability or speed.
[The default value . o L
If lowering stability does not speed up processing, it is likely that many
Stab. depend on the . . .
candidates have been detected. In this case, specify a larger value for
connected camera. |, . - .
Candidate LV" or "Stab.
9or12]
Prec 1to3 Specify which is to have priority, measurement positional precision or

(2]

speed.

When PT is selected

Set value
s D o
Setting item [Factory default] escription
Angle range [-180 to 180] Thls |Fem'speC|f|es. the rotation angle range for searching. The normal
direction is clockwise.
1105 If lowering stability does not speed up processing, it is likely that many
Stability candidates have been detected. In this case, specify a larger value for

(3]

"Candidate LV" or "Stab."

100
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Displaying/Re-Registering/Deleting a Model

If you save the model registration image, it is easy to
re-register the model after model parameters are

changed.

Registered mode! image

Inputimage Re-register ‘ Delete

Item

Description

Disp model/Input image

The model image display and input image display are switched.

Re-register

When model parameters are modified, display the original model image and re-register the
model.

Delete

Deletes a model.

Region Setting (Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing time.

7 Inthe ltem Tab area, click [Region setting].

Click [Edit].

The figure setting area is displayed.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.

2
3 Specify the area in which to search for the model.
4

Click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

FH/FZ5 Processing Item Function Reference Manual Search
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Detection Point (Search)

Specify a position in the model that should be used as the detection coordinates during measurement. Usually,
the central position of the set model is registered as the detection point. This function is used to change to any
desired position.

A detection point can be set either directly or by referencing a unit.

« After changing the detection point coordinates to another position, re-registering the model will change it back to the
center coordinates of the model.

Specifying directly

Click a position on the image you want to use as a detection point, or input coordinate data for that point.

1

In the Item Tab area, click [Detection
point].

In the Display area, the current detection point
is displayed with a crosshair cursor.

In the "Method" area, select "Numerical®. Mot hod

& Numerical  Unit

Click the position to be set as the detection point.

« Displaying the image enlarged makes this clicking easier.
Reference: P> "Appendixes Basic Knowledge about Operations Using the Zoom Function" in the "Vision System
FH/FZ5 Series User's Manual (Z365)"

Make fine adjustments using numeric
value inputs or the arrow buttons as S

T
required. 2440000] |, | 249.0000jﬂ ﬂ
{

Detection coordinate

Referencing a unit

Set a detection point by referencing a detection point unit with registered X coordinate, Y coordinate and angle

data.

1
2

102

In the Item Tab area, click [Detection point].
In the Display area, the current detection point is displayed with a crosshair cursor.

In the "Method" area, select "Unit". et hod

" Mumerical & Unit |
In the scene in the "Unit" area, select a Unit
detection point unit. |

Perform the next measurement, and the detection point will be displayed.
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Reference Setting (Search)

When the model is set, this position is automatically set at the same time as the reference position. This item can

be set to change the reference position to any desired position. This is handy for measuring the position

deviation from a certain position.
A reference position can be set either directly or by referencing a unit.

Specifying directly

Click a position on the image you want to use as a reference position, or input coordinate data for that point.

1

In the Item Tab area, click [Ref. setting].

In the display area, the current reference
position will be displayed as the crosshair
cursor.

In the "Method" area, select "Numerical".

Click the position to be set as the
reference.

B

Wethod

@ Numerical

« Displaying the image enlarged makes this clicking easier.

Reference: I "Appendixes Basic Knowledge about Operations Using the Zoom Function" in the "Vision System

FH/FZ5 Series User's Manual (Z365)"

Make fine adjustments using numeric
value inputs or the arrow buttons as
required.

Set the reference angle with a numeric value.

To remeasure on the displayed image
and set the reference, click the [Measure
ref.] button. To update the reference
angle at the time of reference
measurement, place a check at "Update
the angle when measure ref.".

To use data before position
compensation for the reference setting
coordinates, place a check at "Use point
coordinate before scroll”.

FH/FZ5 Processing Item Function Reference Manual

|
3200000 .|, | 240.0000Jﬂ ﬂ
1

Angle :

—E B

™ Update the angle when measure ref.

Measure ref.

[T Use point coordinate before scroll

Position X
Position Y :
Angle

320.0000
240.0000
0.0000
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Referencing a unit

Set a reference by referencing a detection point unit with registered X coordinate, Y coordinate and angle data.

1 In the Item Tab area, click [Ref. setting].
In the display area, the current reference position will be displayed as the crosshair cursor.

2 In the "Method" area, select "Unit". Method
" Numerical ' Unit
3 In the scene in the "Unit" area, select a it
detection point unit.

4 Perform the next measurement, and the reference will be displayed.

Measurement Parameters (Search)
Specify the search measurement conditions and the judgement conditions for the measurement results.

1 In the Item Tab area, click [Measurement].

2 In the "Measurement condition" area, Measuranent condit ion
specify a value for each item. (" sub-pixel)
Candidate LV :
Count:
Detail LV :
Sort condition :
Search Mo. :
.. Set value o
Setting item [Factory default] Description

. Checked When a check is placed at sub-pixel, the position information can be

Sub-pixel « [Unchecked] measured in units of sub-pixels. However, this requires more processing
time.

. 0to 100 Specify the threshold value with which to detect candidate points in a rough

Candidate LV ) .
[70] search. Specify a smaller value when model search results are unreliable.
When executing a multi search
L Set value .
Setting item [Factory default] Description

Multiple output * Checked Select to execute a multi searches.

* [Unchecked]

This executing item is available when Multi search is executed.

Count 1to0 128 Specify the maximum number of detections.
[32] If it detects more objects than the specified value, these matches are
sorted out to output up to the specified value from the top.
. 0to 100 Specify the threshold value with which to detect candidate points in a detail
Detail LV
[75] search.
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Setting item

Set value

[Factory default] Description

Sort condition

* Corr. ascending

* [Corr.
descending]

» X coordinate
ascending Specify the conditions by which the search number is re-assigned.

« X coordinate When sorting referencing the X and Y coordinates, the upper left is the
descending origin.

Y coordinate
ascending
Y coordinate
descending

Search No.

0to 127 Specify which of the multiple detection results will be used as measured
[0] results.

3 When the setting has been changed,

click [Measure] in the Detail area to Test measuring of this item.

verify whether measurements can be
made correctly.

4 set up the judgement condition.

» The values beside each item are measurement results of the displayed image. Take these values into
consideration to determine the upper and lower limit values.

Setting item Set value Description
Count 0to 128 Specify the number of detections that are judged to be OK.
Measure X -99999.9999 to 99999.9999 Specify the range of X-axis shifting that is judged to be OK.
Measure Y -99999.9999 to 99999.9999 Specify the range of Y-axis shifting that is judged to be OK.
Search angle -180 to 180 Specify the range of angles that are judged to be OK.

Correlation

Specify the range of correlation values that are judged to be
OK. However, when the correlation value of the measurement
result is 0, the judgement result will be NG regardless of the
lower limit setting.

0to 100

FH/FZ5 Processing Item Function Reference Manual Search
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Output Parameters (Search)

Specify how to treat the coordinates to be output to the external device as measurement results. This item can
be changed if necessary. Normally, the factory default value will be used.

Important

« After setting up the measurement parameters, changing the output parameters will cause measurement results to vary
accordingly. If the output parameters have been changed, re-specify the measurement, too.

1 click [Output parameter] in the Iltem Tab area.
2 Specify each of the following items.

Set value

Setting item [Factory default]

Description

As measurement results, select whether to output coordinate values to

" [After scroll external devices before or after the position deflection correction is

Output coordinates | | Before scroll

applied.
Select whether to reflect the calibration in the values output to the
Calibration * [OFF] external device as measurement results.
*ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to overall * [ON] Enables choosing whether or not the judgement results of this processing
judgement * OFF unit is reflected in the scene overall judgment.

Key Points for Test Measurement and Adjustment (Search)

The following content is displayed in the "Detail result" area as text.

» Executing test measurements will also update the measurement results and the figures in the image.

Displayed item Description
Judge Judgement result
Count Count
Correlation value Correlation value
Measure X X coordinate of the position where the model is detected
Measure Y Y coordinate of the position where the model is detected
Angle 6 Angle of the position where the model is detected

Search FH/FZ5 Processing Item Function Reference Manual



Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to be
adjusted

Remedy

Model parameter

Specify a larger value for the "Prec."

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value
for the "Skipping angle".

When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.

If the image has low contrast or blurred edges, set the "Search mode" to "CR".

If the model image consists of detailed figures, specify a larger value for "Stab."

Measurement
parameter

If the precision is low, place a check at "Sub-pixel".

If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If the model image is small and unstable, specify a smaller value for the "Reduction".

The judgement is NG (insufficient memory)

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

When the processing speed is slow

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model registration

Make the area to register as the model as small as possible.

Model parameter

If the model image is a simple figure or a large figure, specify a smaller value for "Stab." If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate LV" in [Measurement].

When "Rotation" is selected and the model image is a simple figure, specify a larger value for
"Skipping angle".

When "Rotation" is selected and the model image is a simple figure, place a check at "Smart
mode".

If the position precision is high, specify a smaller value for "Prec.".

If the rotation angle range is large, set the "Search mode" to "PT".

Measurement
parameter

If images that should be judged OK vary little, specify a larger value for "Candidate LV".

If the position precision is high, uncheck "Sub-pixel".

FH/FZ5 Processing Item Function Reference Manual
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Measurement Results for Which Output Is Possible (Search)

The following values can be output using processing items related to results output. It is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description

Judgement result JG Judgement result

Number of search items detected

Count C If none detected, 0

Correlation value CR Correlation value with the model

Measurement coordinate X X X coordinate of the position where the model is detected
Measurement coordinate Y Y Y coordinate of the position where the model is detected
Measurement angle TH Angle of the position where the model is detected

Reference position X SX X coordinate of the reference position of the registered model
Reference position Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model

Detection point RX RX X coordinate of the registered model

Detection point RY RY Y coordinate of the registered model

(13207rr)elation value N (N =00 to CRN Detected search N correlation value (N = 00 to 127)

Position N (N = 00 to 127) XN Detected search N position X (N = 00 to 127)

Position N (N = 00 to 127) YN Detected search N position Y (N = 00 to 127)

Angle N (N = 00 to 127) THN Detected search N angle TH (N = 00 to 127)

108
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External Reference Tables (Search)

No. Data name Set/Get Data range
0: No judgement (unmeasured)
1: Judgement result OK
-1: Judgement result NG
0 Judge Get only -10: Error (image format mismatch)
-11: Error (unregistered model)
-12: Error (Insufficient memory)
-20: Error (Other error)
5 Correlation value Get only 0to 100
6 Measure X Get only -99999.9999 to 99999.9999
7 Measure Y Get only -99999.9999 to 99999.9999
8 Measurement angle Get only -180 to 180
9 Reference X! Get only -99999.9999 to 99999.9999
10 Reference Y Get only -99999.9999 to 99999.9999
11 Reference angle Get only -180 to 180
12 Detected coordinate X Get only -99999.9999 to 99999.9999
13 Detected coordinate Y Get only -99999.9999 to 99999.9999
14 Count Get only 0to 128
101 Output Coordinates Set/Get 0: After scroll
1: Before scroll
o 0: OFF
102 Calibration Set/Get 1- ON
Reflect to overall 0: ON
103 judgement SetGet 1: OFF
120 Search mode Set/Get 0: Correlation
1: Shape
. . 0: OFF
121 With rotation Set/Get 1- ON
122 Upper limit of the rotation Set/Get -180 to 180
angle
123 Lower limit of the rotation Set/Get -180 to 180
angle
124 Skipping angle Set/Get 110 30
0: OFF
125 Smart mode Set/Get 1- ON
126 Stab. (CR) Set/Get 1to 15
127 Prec. Set/Get 1t03
128 Stab. (PT) Set/Get 1to5
129 Reference X2 Set/Get 0 to 99999.9999
130 Reference Y2 Set/Get 0 to 99999.9999
132 Detection point X Set/Get 0 to 99999.9999
133 Detection point Y Set/Get 0 to 99999.9999
. 0: OFF
134 Sub-pixel Set/Get 1- ON
135 Candidate Point Level Set/Get 0 to 100

FH/FZ5 Processing Item Function Reference Manual
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No. Data name Set/Get Data range
136 Upper limit of measure X |Set/Get -99999.9999 to 99999.9999
137 Lower limit of measure X |Set/Get -99999.9999 to 99999.9999
138 Upper limit of measure Y  |Set/Get -99999.9999 to 99999.9999
139 Lower limit of measure Y |Set/Get -99999.9999 to 99999.9999
140 Upper limit of the angle Set/Get -180 to 180
141 Lower limit of the angle Set/Get -180 to 180
142 Upper limit of the corr. Set/Get 0to 100
143 Lower limit of the corr. Set/Get 0to 100
144 Save registered model Set/Get 0- OFF
1: ON
145 Candidate Point Level Set/Get 0 to 100
0: Correlation value ascending
1: Correlation value descending
2: X ascending
146 Sort order Set/Get 3: X descending
4:Y ascending
5:Y descending
147 Search No. Set/Get 0to 127
148 Upper limit of count Set/Get 0to 128
judgement
149 Lower limit of count Set/Get 0to 128
judgement
. 0: OFF
150 Multiple output Set/Get 1- ON
151 Settlng unit of reference Set/Get 1109,999
coordinate
152 Setting type of reference Set/Get 0: Numberical 1: Unit
coordinate
153 Update the reference angle | Set/Get 0: Not update 1: Update
154 Reference angle Set/Get -180 to 180
155 Settm_g unit of detection Set/Get 110 9,999
coordinate
156 Setting type of detection Set/Get 0: Numberical 1: Unit
coordinate
157 Use point coordinate Set/Get 0: Not use 1: Use
before scroll
158 Position X before scroll Set/Get -99999.9999 to 99999.9999
159 Position Y before scroll Set/Get -99999.9999 to 99999.9999
160 Angle before scroll Set/Get -180 to 180
161 Count Set/Get 1to 128
1000 + NN x 4 .
(NN = 0 to 31) Correlation value Get only 0to 100
1001 + NN x 4
(NN = 0 to 31) Measure X Get only -99999.9999 to 99999.9999
1002 + NN x 4
(NN = 0 to 31) Measure Y Get only -99999.9999 to 99999.9999
Search FH/FZ5 Processing Item Function Reference Manual



No. Data name Set/Get Data range
(13,(\)13:0'\:2151? Measure angle Get only -180 to 180
5100 Re-register Set only 1: Execute
30000 Correlation value Get only 0to 100
40000 Edge position X Get only 0 to 99999.9999
50000 Edge position Y Get only 0 to0 99999.9999
60000 Measure angle Get only -180 to 180

*1:  The reference coordinates based on the selection in the Method area of the [Ref.setting] tab can be Get only.

*2:  The reference coordinates based on the selection of Numerical in the Method area of the [Ref.setting] tab can be Set/Get.

FH/FZ5 Processing Item Function Reference Manual
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In Flexible Search, multiple measurement object features (models) are registered beforehand. Parts from input
images that most resemble the multiple models are searched for, and correlation (similarity) and position are
determined.

Used in the Following Case

* To treat models with only slight variations as the same and prevent excessive filtering out.

Example) Check if the foreign objects are in.
Entered in package

€
\
@®

More than one model can be registered depending
on the printing quality and shape of Measurement object.

OK product

®

* Processing is different for color images and monochrome images. If the camera type, color camera, or monochrome
camera, was changed from a previous setup, a reset of some settings may be needed.

» Search processing basic concepts
Reference: P>"Appendixes Measurement Mechanism Search Processing Mechanism" in the "Vision System FH/FZ5
Series User's Manual (Z365)"
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Settings Flow (Flexible Search)

Set up flexible search according to the following steps.

Necessary Steps Optional Steps
Start
v
( Model Registration (Flexible Search) )
hd
( Region Setting (Flexible Search) )
v
( Measurement Parameters (Flexible Search) )
v ( Output Parameters (Flexible Search) )
Settings completed
hd Verify/Adjust results
( Test measurement )

List of Flexible Search Items

Item name Description

This item registers the pattern characteristic of the measurement image as a model.
Model parameter values can be changed as needed to address unstable measurement
increase the processing speed. Normally, the factory default value will be used.
Reference: »Model Registration (Flexible Search) (p.113)

Model register

results or to

This item is used to set up the measurement area.

Region setting time

Reference: P>Region Setting (Flexible Search) (p.115)

Instead of measuring the entire input image, narrowing the measurement area shortens the processing

This item specifies the judgement condition for measurement results. Specify the criteria to judge the

Measurement |measurement result if the X and Y coordinates and the correlation with the model are OK.

Reference: P>Measurement Parameters (Flexible Search) (p.116)

This item can be changed if necessary. Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference: p>Output Parameters (Flexible Search) (p.117)

Output
parameter

Model Registration (Flexible Search)

Register the parts to measure as the model.
A total of 5 models, 0 through 4, can be registered, with no restriction on the size.

If a model has different printing qualities and shapes, more than one models should be registered.
The position at the time of registration is also registered in the model information. Place the measurement object

in the correct position when registering a model.

7 Inthe Iltem Tab area, click [Model register].

2 In the "Setting model" area, select a Setting nodsl
model and click [NGW] Model | Center coordinate -
Modeld
Model1
Model2
I"u'liudelﬂ | _Pl_l
Mew
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3 usethe drawing tools to specify the model registration range.

4 click [OK] in the Figure setting area. Setting nods|
* [OK]: Changes the settings and returns to Model Center coordinate -
the previous menu. Modelo (320,240) :I
. . : Model1 (181,314)
[Cancel]: Change§ are discarded. Returns to Hogal2 (492.164)
the previous menu. lpdel I _ILI
. . . 4 3
* [Apply]: Updates the settings without leaving
edit window. Edit ‘ Delete ‘
5 To register two or more models, repeat
the Steps Reference: > 2 (p.113) to
Reference: > 4 (p.114).
Important
* When a model is registered, the center of the model is registered — Detection coordinate
as the detection point. A detection point is a point output as a Can be changed to an appreciate position.
measurement value. If multiple figures are combined, the central
coordinates of the circumscribed rectangle are registered.
+ +
— Model

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to increase the
processing speed. Normally, the factory default value will be used.
After changing a setting, re-register the model.

1 In the "Model parameter™ area, select the

Mode| parameter

search mode, then specify a value for (searchmade: @ cr € T
each item for that mode. I™ Rotation
Angle range : | ~180 —| 180

Skipping angle : I 5

> Stable

|
Prec.: 2 Fast | <|— = Precise

Stab. : 12 Fast <

Set value

Seltnditer [Factory default]

Description

Search for normalizing the brightness. This method can provide stable
[CR] measurement when there is fluctuation in the overall brightness and when the

image has low contrast.
Search mode

Measures the degree of matching with the model profile. This method can
PT measure at higher speed when the rotation angle has a wide range.
It is available only when a 0.3 megapixel color camera is connected.

114
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When CR is selected

Set value

Setting item [Factory default] Description
Rotation ’ %he(;kedk g When the measurement object is rotating, place a check at "Rotation" and
[Unchecked] specify how many degrees the model created rotates each time and
Angle range [-180 to 180] through what range of angles. A smaller skipping angle increases

Skipping angle

110 30
[5]

stability, but slows down the processing. The normal direction is
clockwise.

* [Checked]

Checking the "Smart mode" option enables a high-speed rotation search.

Smart mode However, the stability may be lowered when the model shape aspect ratio
* Unchecked . .
is large or when the NOT mask is used.
1t0 15 . _ . o
Specify which is to have priority, measurement stability or speed.
[The default value . . LT
If lowering stability does not speed up processing, it is likely that many
Stab. depend on the . . .
candidates have been detected. In this case, specify a larger value for
connected camera. |, . - "
Candidate LV" or "Stab.
9or12]
Prec 1t03 Specify which is to have priority, measurement positional precision or

(2]

speed.

When PT is selected

o Set value L
Setting item [Factory default] Description
Angle range [-180 to 180] Thls |Fem_speC|f|es_ the rotation angle range for searching. The normal
direction is clockwise.
1105 If lowering stability does not speed up processing, it is likely that many
Stab. candidates have been detected. In this case, specify a larger value for

(3]

"Candidate LV" or "Stab."

Region Setting (Flexible Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing time.

1

2
3
4

FH/FZ5 Processing Item Function Reference Manual

In the Item Tab area, click [Region setting].

Click [Edit].

The figure setting area is displayed.

Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.

Click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

Flexible Search
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2 In the "Measurement condition" area,

Measurement Parameters (Flexible Search)

Specify the search measurement conditions and the judgement conditions for the measurement results.

In the Item Tab area, click [Measurement].

Weasurement condition

specify a value for each item.

Candidate level : [I ?DJ jj]
.. Set value o
Setting item [Factory default] Description
When a check is placed at sub-pixel, the position information can be
Sub-pixel * Checked measured in units of sub-pixels. However, this requires more processin
P « [Unchecked] ! PIXEIS. ’ q P 9
time.
. 0to 100 Specify the threshold value with which to detect candidate points in a rough
Candidate level . .
[70] search. Specify a smaller value when model search results are unreliable.

When the setting has been changed,

click [Measurement] in the Detail area to et measurement of s fem,

verify whether measurements can be
made correctly.

Set up the judgement condition.

» The values beside each item are measurement results of the displayed image. Take these values into
consideration to determine the upper and lower limit values.

Setting item Set value Description
Position X -99999.9999 to 99999.9999 Specify the range of X-axis shifting that is judged to be OK.
Position Y -99999.9999 to 99999.9999 Specify the range of Y-axis shifting that is judged to be OK.
Search angle [-180 to 180 Specify the range of angles that are judged to be OK.

Specify the range of correlation values that are judged to be OK.
However, when the correlation value of the measurement result is
0, the judgement result will be NG regardless of the lower limit
setting.

Correlation 0 to 100

Flexible Search FH/FZ5 Processing Item Function Reference Manual



Output Parameters (Flexible Search)

Specify how to treat the coordinates to be output to the external device as measurement results. This item can
be changed if necessary. Normally, the factory default value will be used.

Important

« After setting up the measurement parameters, changing the output parameters will cause measurement results to vary
accordingly. If the output parameters have been changed, re-specify the measurement, too.

1 Click [Output parameter] in the Iltem Tab area.
2 Specify each of the following items.

— Set value .
Setting item [Factory default] Description
. * [After scroll] As measurement results, select whether to output coordinate values to
Output coordinates . . L .
* Before scroll external devices before or after the position compensation is applied.
Select whether to reflect the calibration in the values output to the
Calibration * [OFF] external device as measurement results.
*ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to overall * [ON] Enables choosing whether or not the judgement results of this
judgement * OFF processing unit is reflected in the scene overall judgment.

Key Points for Test Measurement and Adjustment (Flexible Search)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Model number Model No. of the biggest correlation
Correlation Correlation value
Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle 6 Angle of the position where the model is detected

« If the model is an ellipse, its circumscribing rectangle is displayed as the search result of the model.
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Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to be
adjusted

Remedy

Model parameter

Specify a larger value for the "Prec."

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value
for the "Skipping angle".

When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.

If the image has low contrast or blurred edges, set the "Search mode" to "CR".

If the model image consists of detailed figures, specify a larger value for "Stab."

Measurement

If the precision is low, place a check at "Sub-pixel".

If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If the model image is small and unstable, specify a smaller value for the "Reduction".

The judgement is NG (insufficient memory)

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

When the processing speed is slow

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model register

Make the area to register as the model as small as possible.

Model parameter

If the model image is a simple figure or a large figure, specify a smaller value for "Stab." If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate level" in [Measurement].

When "Rotation" is selected and the model image is a simple figure, specify a larger value for
"Skipping angle".

When "Rotation" is selected and the model image is a simple figure, place a check at "Smart
mode".

If the position precision is high, specify a smaller value for "Prec.".

If the rotation angle range is large, set the "Search mode" to "PT".

Measurement

If images that should be judged OK vary little, specify a larger value for "Candidate level".

If the position precision is high, uncheck "Sub-pixel".

Flexible Search
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Measurement Results for Which Output Is Possible (Flexible Search)

The following values can be output using processing items related to results output. It is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judgement JG Judgement result

Model No. NO Model No. of the biggest correlation

Correlation value CR Correlation value with the model

Measurement coordinate X | X X coordinate of the position where the model is detected
Measurement coordinate Y | Y Y coordinate of the position where the model is detected
Measurement angle TH Angle of the position where the model is detected

Reference position X SX X coordinate of the reference position of the registered model
Reference position Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model

Detection point RX RX X coordinate of the registered model

Detection point RY RY Y coordinate of the registered model

External Reference Tables (Flexible Search)

No. Data nhame Set/Get Data range
0: No judgement (unmeasured)
0 Judge Get only 1: Judgement result OK
-1: Judgement result NG
5 Model No. Get only E)1JSC)NA;> models found
6 Correlation value Get only 0to 100
7 Measure X Get only -99999.9999 to 99999.9999
8 Measure Y Get only -99999.9999 to 99999.9999
9 Measure angle Get only -180 to 180
10 Reference X Get only -99999.9999 to 99999.9999
11 Reference Y Get only -99999.9999 to 99999.9999
12 Reference angle Get only -180 to 180
13 Detection point X Get only -99999.9999 to 99999.9999
14 Detection point Y Get only -99999.9999 to 99999.9999
101 Output coordinates Set/Get (1) gzgrzcgz:-loll
102 Calibration Set/Get ? 8;':
103 Reflect to overall judgement Set/Get 0: ON
1: OFF
120 Search mode Set/Get 0: Correlation
1: Shape
121 With rotation Set/Get ? 8;':
122 Upper limit of the rotation angle |Set/Get -180 to 180
123 Lower limit of the rotation angle |Set/Get -180 to 180
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No. Data name Set/Get Data range
124 Skipping angle Set/Get 1to 30
125 Smart mode Set/Get (1) 8;':
126 Stab. (CR) Set/Get 1to 15
127 Prec. Set/Get 1to 3
128 Stab. (PT) Set/Get 1to5
134 Sub-pixel Set/Get (1) SZF
135 Candidate Point Level Set/Get 0to 100
136 Upper limit of measure X Set/Get -99999.9999 to 99999.9999
137 Lower limit of measure X Set/Get -99999.9999 to 99999.9999
138 Upper limit of measure Y Set/Get -99999.9999 to 99999.9999
139 Lower limit of measure Y Set/Get -99999.9999 to 99999.9999
140 Upper limit of the angle Set/Get -180 to 180
141 Lower limit of the angle Set/Get -180 to 180
142 Upper limit of the corr. Set/Get 0to 100
143 Lower limit of the corr. Set/Get 0to 100
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Sensitive Search

The registered models are automatically finely divided and matched in detail. Of the divided models, the one with
the lowest correlation is output. Sensitive search is suitable when the difference between the model image and
measurement image is small and regular searches do not produce differences in correlation.

Used in the Following Case

* When identifying the shape of the divided area

If an entire object is registered as a model using the search function,
identification cannot be done through correlation. However, if a model is
registered using the sensitive search function, the correlation value will
be lowered if one portion of that model is different, and this portion can
be detected as a defect.

A A

100 100 100

Detected as an NG error

Important

» Processing is different for color images and monochrome images. If the camera type, color camera, or monochrome
camera, was changed from a previous setup, a reset of some settings may be needed.

Settings Flow (Sensitive Search)

Set up sensitive search according to the following steps.

Necessary Steps Optional Steps

Start

v
( Model Registration (sensitive search) )

2 ( Detection Point (sensitive search) )
( Region Setting (sensitive search) )

v ( Reference Setting (sensitive search)

( Measurement Parameters (sensitive search) )
v

( Output Parameters (sensitive search)

Settings completed

hd Verify/Adjust results

( Test measurement )

121
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List of Sensitive Search Items

Item name Description
This item registers the pattern characteristic of the measurement image as a model.
Model Model parameter values can be changed as needed to address unstable measurement results or to

increase the processing speed. Normally, the factory default value will be used.
Reference: »Model Registration (Sensitive Search) (p.122)

Region setting

This item is used to set up the measurement area.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing time.
Reference: P>Region Setting (Sensitive Search) (p.125)

This item can be changed if necessary. Specify a position in the model that should be used as the detection

Detection coordinates during measurement. Usually, the central position of the set model is registered as the detection
point coordinates.
Reference: p>Detection Point (Sensitive Search) (p.125)
Ref. settin This item can be changed if necessary. Specify the reference position within the camera's field of view.
' 9 Reference: P>Reference Setting (Sensitive Search) (p.126)
This item specifies the judgement condition for measurement results. Specify the criteria to judge the
Measurement |measurement result if the X and Y coordinates and the correlation values with the model are OK.
Reference: »>Measurement Parameters (Sensitive Search) (p.128)
This item can be changed if necessary. Normally, the factory default value will be used.
Output . .
Use the output parameter to specify how to handle the coordinates.
parameter

Reference: P Output Parameters (Sensitive Search) (p.129)

Model Registration (Sensitive Search)

Register the parts to measure as the model.
The position at the time of registration is also registered in the model information. Place the measurement object
in the correct position when registering a model.
7 In the Item Tab area, click [Model].
When setting a new model, you do not have to click [Model].

2 Use the drawing tools to specify the model registration range.

3 To save the entire image used for model

OK | Cancel ‘ Apply ‘

registration, place a check at the "Save

reg. model" option. Also, when [ |Keep disabled state

registering a model but not holding the [JSave reg. model

disable setting for the sub-region set

during the last time the model was

registered, uncheck the "Keep disabled

state” option.

Setting item [Fa‘iz:;’ZI:; ult] Description

Keep disabled state * [Checked] When the model i§ registered, .this holds the disable s_etting for the
* Unchecked sub-region set during the last time the model was registered.

Save reg. model * Checked Tq savg the entire image used for model registration, place a check at
* [Unchecked] this option.

4 Click [OK] / [Apply] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
* [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.1
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Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to increase the
processing speed. Normally, the factory default value will be used.
After changing a setting, re-register the model.

1 In the "Model parameter” area, set each

Mode| parameter

item. [T FRotation
Angle range : | -180 —| 180
Skipping angle : I 5
[¥ Smart mode
Stab.: 12 Fast | <| | > | stable
Prec. : 2 Fast j = |_ j Prec.
Sensitive model setting ‘
Set value
A D o
Setting item [Factory default] escription
. » Checked N .
Rotation Unchecked When the measurement object is rotating, place a check at
[Unchecked] "Rotation" check box and specify how many degrees the model
Angle range |[-180 to 180] created rotates each time and through what range of angles. A
Skipping 1to 30 smaller §k|pp|ng angle |nc_rea§es §tab|||ty, put slows down the
angle [5] processing. The normal direction is clockwise.
Checking the "Smart mode" option enables a high-speed rotation
* [Checked] .
Smart mode search. However, the stability may be lowered when the model
» Unchecked . .
shape aspect ratio is large or when the NOT mask is used.
1to 15 . . o .
Specify which is to have priority, measurement stability or speed.
[The default value . . LT
If lowering stability does not speed up processing, it is likely that
Stab. depend on the . . .
many candidates have been detected. In this case, specify a
connected camera. ) . . "
larger value for "Candidate level" or "Stab.
9or12]
Prec 1t0 3 Specify which is to have priority, measurement positional

(2]

precision or speed.

Changing Sub-model parameter

Set the "Sensitive model setting" as necessary.

1 Click [Sensitive model setting] in the model parameter.

2 set up the Sub-model parameter.

FH/FZ5 Processing Item Function Reference Manual
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Stable

Sub-model number X :
Sub-model numbery :

Stab. :

Prec.: 2 Fast j E— I_ =

[™ Plain inspection

Enable All ‘ Return ‘
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Set value

Setting item [Factory default] Description
Sub-model 0to 10 This sets the number of divisions of the registered model in the X direction.
number X [4]
Sub-model 0to 10 This sets the number of divisions of the registered model in the Y direction.
number Y [4]

1to 15

[The default value

Specify which is to have priority, measurement stability or speed.
If lowering stability does not speed up processing, it is likely that many

. h . . .
Stab depend on the candidates have been detected. In this case, specify a larger value for
connected camera. |, . . w "
Candidate level" or "Stab.
12 or 15]
1t03 . L . i -
Prec. 2] Specify which is to have priority, measurement positional precision or speed.
Plain * Checked . . . .
inspection « [Unchecked] Specify whether or not to inspect the plain region.

Disabled setting

You can specify enable/disable of each sub-region.

1 Click the region you wish to
disable and select "Disabled".

To release the disabling of a region,

click "Enable All".

«—Set as invalid

Divided model regions

Displaying/Re-Registering/Deleting a Model

If you save the model registration image, it is easy to

Rezistered model imagze

re-register the model after model parameters are

changed.

Input image Re-register Delete

Item

Description

Disp model/Input image

The model image display and input image display are switched.

Re-register

model.

When model parameters are modified, display the original model image and re-register the

Delete

Deletes a model.

Sensitive Search
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Region Setting (Sensitive Search)

Use a rectangle to specify the area where the model is searched.

Instead of measuring the entire input image, narrowing the measurement area shortens the processing time.

1 In the Item Tab area, click [Region setting].

Click [Edit].
The figure setting area is displayed.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.

2
3 Specify the area in which to search for the model.
4

Click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

Detection Point (Sensitive Search)

Specify a position in the model that should be used as the detection coordinates during measurement. Usually,
the center position of the set model is registered as the detection point. This function is used to change to any

desired position.
A detection point can be set either directly or by referencing a unit.

 After changing the detection point coordinates to another position, re-registering the model will change it back to the

center coordinates of the model.

Specifying directly

Click a position on the image you want to use as a detection point, or input coordinate data for that point.

1 In the Item Tab area, click [Detection =
point].
In the Display area, the current detection point
is displayed with a crosshair cursor.

2 In the "Method" area, select "Numerical". Reference coordinate

& Numerical  Unit

3 Click the position to be set as the
detection point.

+ Displaying the image enlarged makes this clicking easier.

Reference: I "Appendixes Basic Knowledge about Operations Using the Zoom Function" in the "Vision System

FH/FZ5 Series User's Manual (Z365)"

4 Make fine adjustments using numeric Bt eek fan conrdlifste
value inputs or the arrow buttons as Position - T
required. [ 2240000 J, I 249.0000Jj ﬂ
{
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Referencing a unit

Set a detection point by referencing a detection point unit with registered X coordinate, Y coordinate and angle

data.

1
2

In the Item Tab area, click [Detection point].
In the Display area, the current detection point is displayed with a crosshair cursor.

In the "Method" area, Select "Unit". «Reference coordinate

© Numerical & Unit
In the scene in the "Reference Reference coordinate
coordinate" area, select a detection

point unit.

Perform the next measurement, and the detection point will be displayed.

Reference Setting (Sensitive Search)

When the model is set, this position is automatically set at the same time as the reference position. This item can
be used to change the reference position to any desired position. This is handy for measuring the position
deviation from a certain position.

A reference position can be set either directly or by referencing a unit.

Specifying directly

Click a position on the image you want to use as a reference position, or set coordinate data for that point.

1

126

In the Item Tab area, click [Ref. setting].

In the display area, the current reference
position will be displayed as the crosshair
cursor.

In the "Method" area, select "Numerical". Hethod

&+ Numerical  Unit

Click the position to be set as the
reference.

+ Displaying the image enlarged makes this clicking easier.
Reference: > "Appendixes Basic Knowledge about Operations Using the Zoom Function" in the "Vision System
FH/FZ5 Series User's Manual (Z365)"

Make fine adjustments using numeric

Reference coordinate

value inputs or the arrow buttons as eosion -

required. 3200000 |, | 240.0000Jﬂ ﬂ
4

Angle : | 0.0000] - | jj
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5 setthe reference angle with a numeric value.

6 To remeasure on the displayed image
Measure ref.

[~ Update the angle when measure ref.

and set the reference, click the [Measure
ref.] button. To update the reference
angle at the time of reference
measurement, place a check at "Update
the angle when measure ref.".

7 To use data before position
compensation for the reference setting Cosiion X - 3200000
coordinates, place a check at "Use point ToEe SAITTI
coordinate before scroll”. Angle: 0.0000

[T Use point coordinate hefore scroll

Referencing a unit

Set a reference by referencing a detection point unit with registered X coordinate, Y coordinate and angle data.

7 In the Item Tab area, click [Ref. setting].

In the display area, the current reference position will be displayed as the crosshair cursor.

2 In the "Method" area, select "Unit". Methad
" Numerical & Unit
3 In the scene in the "Unit" area, select a nit
detection point unit. [ Detection Point =] |

4 Perform the next measurement, and the reference will be displayed.
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Measurement Parameters (Sensitive Search)

Specify the sensitive search measurement conditions and the judgement conditions for the measurement

results.

1 In the Item Tab area, click [Measurement].

2 In the "Measurement condition" area,
specify a value for each item.

Measurement condition

Candidate LV - [lisoJ jj]

Sub-rezion setting

Sub-region margin : [I sj jj

L Set value .
Setting item [Factory default] Description
When a check is placed at sub-pixel, the position information can be
Sub-pixel * Checked measured in units of sub-pixels. However, this requires more processin
P « [Unchecked] ! PIXEIS. ’ q P 9
time.
. 0to 100 Specify the threshold value with which to detect candidate points in a rough
Candidate LV )
[60] search. Specify a smaller value when model search results are unstable.

Sub-region margin

How large a region to use for the divided model search range for the
0to 10 divided model size is specified in units of pixels.

[6] If 6 is set, an area that is the model size expanded by 6 pixels up, down,
left, and right is the search range.

3 When the setting has been changed,
click [Measure] in the "Detail" area to
verify whether measurements can be
made correctly.

4 set up the judgement condition.

Test measuring of this item.

Setting item

Set value

Description

Measure X

-99999.9999 to 99999.9999

Specify the range of X-axis shifting that is judged to be OK.

Measure Y [-99999.9999 to 99999.9999 Specify the range of Y-axis shifting that is judged to be OK.
:s;r:h -180 to 180 Specify the range of angles that are judged to be OK.
Specify the range of correlation values that are judged to be OK.
Correlation |0 to 100 However, when the correlation value of the measurement result
is 0, the judgement result will be NG regardless of the lower limit
setting.
Specify the range of density deviations that are judged to be OK.
Deviation For color cameras: 0 to 221 The higher the proportion of plain sections, the higher this value.
For monochrome cameras: 0 to 127 | This is enabled when plain inspection is set in the sensitive
model settings.
NG Sub- . . .
region 0 to 100 Specify the range of NG sub-region that are judged to be OK.
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Output Parameters (Sensitive Search)

Specify how to treat the coordinates to be output to the external device as measurement results. This item can
be changed if necessary. Normally, the factory default value will be used.

1 Click [Output parameter] in the Iltem Tab area.

2 Specify each of the following items.

Setting item

Set value
[Factory default]

Description

Output coordinates

* [After scroll]
* Before scroll

As measurement results, select whether to output coordinate
values to external devices before or after the position deflection
correction is applied.

Select whether to reflect the calibration in the values output to

Calibration * [OFF] the external device as measurement results.
*ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
. * [ON] Enables choosing whether or not the judgement results of this
Reflect to overall judgement . L . .
* OFF processing unit is reflected in the scene overall judgment.
Display cursor setting
. * [ON] The measurement coordinate position of the detected model is
Position .
* OFF displayed at the cursor.
Sub-redion * Display The coordinate position of the region with the lowest correlation
9 * [OFF] value of the sub-regions is displayed at the cursor.

Key Points for Test Measurement and Adjustment (Sensitive Search)

The following content is displayed in the "Detail result" area as text.

» Executing test measurements will also update the measurement results and the figures in the image.

Displayed items

Description

Judge Judgement result

Correlation Lowest correlation value in the sub-region

Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle 6 Angle of the position where the model is detected
Deviation Highest density deviation in the sub-region

NG Sub-region

NG region count
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Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to be adjusted

Remedy

Model parameter

Specify a larger value for the "Prec."

If the measurement results are unstable only when "Rotation" is selected, specify a smaller
value for the "Skipping angle".

When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.

If the model image consists of detailed figures, specify a larger value for "Stab."

Sub-model parameter

If images that should be judged OK vary greatly, specify a larger value for "Sub-model number
X" and "Sub-model number Y".

Measurement

If the precision is low, place a check at "Sub-pixel".

If images that should be judged OK vary greatly, specify a smaller value for "Candidate level".

If images that should be judged OK vary greatly, specify a larger value for "Sub-region margin".

The judgement is NG (insufficient memory)

Parameter to be adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

Sub-model parameter

Specify a larger value for "Sub-model number X" and "Sub-model number Y".

When the processing

speed is slow

Parameter to be adjusted

Remedy

Region setting

Make the search region as small as possible.

Model Registration

Make the area to register as the model as small as possible.

Model parameter

If the model image is a simple figure or a large figure, specify a smaller value for "Stab." If
lowering stability does not speed up processing, it is likely that many candidates have been
detected. Raise the "Candidate level" in [Measurement].

When "Rotation" is selected and the model image is a simple figure, specify a larger value for
"Skipping angle".

When "Rotation" is selected and the model image is a simple figure, place a check at "Smart
mode".

If the position precision is high, specify a smaller value for "Prec.".

Sub-model parameter

If images that should be judged OK vary greatly, specify a larger value for "Sub-model number
X" and "Sub-model number Y".

Measurement parameter

If images that should be judged OK vary little, specify a larger value for "Candidate LV".

If the position precision is high, uncheck "Sub-pixel".

Sensitive Search
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Measurement Results for Which Output Is Possible (Sensitive Search)

The following values can be output using processing items related to results output. It is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judgement JG Judgement result

Correlation value CR Correlation value with the model

Deviation DV Deviation

Measurement coordinate X X X coordinate of the position where the model is detected
Measurement coordinate Y Y Y coordinate of the position where the model is detected
Measurement angle TH Angle of the position where the model is detected

Reference position X SX X coordinate of the reference position of the registered model
Reference position Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model

Detection point coordinate X RX X coordinate of the registered model

Detection point coordinate Y RY Y coordinate of the registered model

NG sub-region CT NG region count

Sub-region Number AN Region number with the lowest correlation value

Sub-region Number(X) ANX X direction column number for the output region

Sub-region Number(Y) ANY Y direction line number for the output region

Sub-region Pos. X DX X coordinate of the detected sub-region

Sub-region Pos. Y DY Y coordinate of the detected sub-region
(Cr)\jo:e()lalgo;g()sub-region N) CRN Correlation (sub-region N)

Deviation (sub-region N) DVN Deviation (sub-region N)

(N =0to 99)
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External Reference Tables (Sensitive Search)

No. Data name Set/Get Data range

0: No judgement (unmeasured)

0 Judge Get only 1: Judgement result OK
-1: Judgement result NG

1 Correlation value Get only 0to 100

2 Deviation Get only For color cameras: 0.000 to 219.9705
For monochrome cameras: 0.000 to 127.000

3 Measure X Get only -99999.9999 to 99999.9999

4 Measure Y Get only -99999.9999 to 99999.9999

5 Measurement angle Get only -180 to 180

6 Detection point X Get only -99999.9999 to 99999.9999

7 Detection point Y Get only -99999.9999 to 99999.9999

8 Reference X’ Get only -99999.9999 to 99999.9999

9 Reference Y’ Get only -99999.9999 to 99999.9999

10 Reference angle Get only -180 to 180

11 NG Sub-region Get only 0to 100

12 Sub-region Number Get only 0to 99

13 Sub-region Number(X) Get only Oto9

14 Sub-region Number(Y) Get only 0Oto9

15 Sub-region Pos. X Get only -99999.9999 to 99999.9999

16 Sub-region Pos. Y Get only -99999.9999 to 99999.9999

101 Output Coordinates Set/Get (1) g:?;rzcéglrlon

102 Calibration Set/Get (1) 8;':

103 Reflect to overall judgement Set/Get (1) SEF

121 With rotation Set/Get (1) 8:;':

122 Upper limit of the rotation angle Set/Get -180 to 180

123 Lower limit of the rotation angle Set/Get -180 to 180

124 Skipping angle Set/Get 1to 30

125 Smart mode Set/Get (1) SEF

126 Stability Set/Get 1to 15

127 Precision Set/Get 1t03

129 Reference X 2 Set/Get 0 to 99999.9999

130 Reference Y2 Set/Get 0 to 99999.9999

132 Detection point X Set/Get 0 to 99999.9999

133 Detection point Y Set/Get 0 to 99999.9999

134 Sub-pixel Set/Get (1) SZF

135 Candidate Point Level Set/Get 0to 100

132
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No. Data name Set/Get Data range
136 Upper limit of measure X Set/Get -99999.9999 to 99999.9999
137 Lower limit of measure X Set/Get -99999.9999 to 99999.9999
138 Upper limit of measure Y Set/Get -99999.9999 to 99999.9999
139 Lower limit of measure Y Set/Get -99999.9999 to 99999.9999
140 Upper limit of the angle Set/Get -180 to 180
141 Lower limit of the angle Set/Get -180 to 180
142 Upper limit of the corr. Set/Get 0to 100
143 Lower limit of the corr. Set/Get 0to 100
144 Save registered model Set/Get 0: OFF
1: ON
- L For color cameras: 0 to 221
145 Upper limit of deviation Set/Get For monochrome cameras: 0 to 127
146 Lower limit of deviation Set/Get For color cameras: 0 to 221
For monochrome cameras: 0 to 127
147 Upper limit of NG Sub-region Set/Get 0to 100
148 Lower limit of NG Sub-region Set/Get 0to 100
149 Sub-region stab. Set/Get 1to 15
150 Sub-region prec. Set/Get 1t03
151 Sub-model number X Set/Get 1to 10
152 Sub-model number Y Set/Get 1t0 10
o . 0: OFF
153 Plain inspection Set/Get 1- ON
154 NG S'u'b.-reglon (155,156 setting/ Set/Get 010 99
acquisition target)
155 Enabled/disabled of sub-region Set/Get 0: Disabled
1: Enabled
157 Display cursor (position) Set/Get 0: OFF
1: ON
158 Display cursor (Sub-region Pos.) Set/Get (1) SEF
159 Sub-region margin Set/Get 0to 10
. . . 0: Not retained
165 Disabled region retention flag Set/Get 1 - Retained
1000 + N . .
(N = 0 to 99) Correlation value of sub-region Get only 0to 100
1100 + N Deviation of sub-region Get onl For color cameras: 0.000 to 219.9705
(N=01t099) 9 y For monochrome cameras: 0.000 to 127.000

*1: The reference coordinates based on the selection in the Method area of the [Ref.setting] tab can be Get only.
*2:  The reference coordinates based on the selection of Numerical in the Method area of the [Ref.setting] tab can be Set/Get.
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This processing item searches the input image for parts having a high degree of similarity to the target mark
(model), and measures its correlation value (similarity) and position.

In a normal search, image pattern models are used that look at the color and light/dark information, but in an
ECM search, models are used that look at the profile information. Therefore, this processing assures a reliable
search even for low-contrast or noisy images.

Used in the Following Case

* To measure the location of a mark

Example) Searching LCD base boards for positioning marks

i
1
i + —— Registered as model
I
1

Can also be found with the following conditions.

Noise is excessive Portion is missing Contrast is low

+

+

i

-
-

—_———

h
i
i
L

* Processing is different for color images and monochrome images. If the camera type, color camera, or monochrome
camera, was changed from a previous setup, a reset of some settings may be needed.
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Settings Flow (ECM Search)

Set up ECM search according to the following steps.

Necessary Steps

Optional Steps

Start
v
(> Model Registration (ECM Search) )
( 2L ) ( Error Model Registration (ECM Search) )
Region Setting (ECM Search)
v ( Detection Point (ECM Search) )
( Measurement Parameters (ECM Search) ) ( Reference Setting (ECM Search) )
v
( Output Parameters (ECM Search) )

Settings completed
v

( Test measurement )

Result verification/adjustment

List of ECM Search Items

Item name

Description

Model register

This item registers the pattern characteristic of the measurement image as a model.

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed. Normally, the factory default value will be used.

Reference: >Model Registration (ECM Search) (p.136)

Error model

This item can be changed if necessary. As an error model, register a model with similar characteristics
to the registered one, but with its correlation value lowered when measured.
Reference: P> Error Model Registration (ECM Search) (p.139)

Region setting

This item is used to set up the measurement area.

Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

Reference: p>Region Setting (ECM Search) (p.139)

Detection point

This item can be changed if necessary. Usually, the central position of the registered model is
registered as the search detection point.
Reference: P> Detection Point (ECM Search) (p.140)

This item can be changed if necessary. Usually, the central position of the registered region is

Ref. setting registered as the reference position.

Reference: > Reference Setting (ECM Search) (p.141)

This item specifies the judgement condition for measurement results. Specify the criteria to judge the
Measurement measurement result if the X and Y coordinates and the correlation values with the model are OK.

Reference: »>Measurement Parameters (ECM Search) (p.142)

Output parameter

This item can be changed if necessary. Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference: > Output Parameters (ECM search) (p.143)

FH/FZ5 Processing Item Function Reference Manual ECM Search

135

Bulinses| pue Bunoadsu



136

Model Registration (ECM Search)

Register the pattern characteristic of the measurement object as a model. In an ECM search, only the image
profile information is registered.

Important

» For ECM search, 6 pixels at each end of an image cannot be registered as a part of the model.
« If a model is re-registered, the error model is deleted. Register error models when re-registering a model.

1
2

In the Item Tab area, click [Model register].
When setting a new model, you do not have to click [Model register].

Use the drawing tools to specify the model registration range.

Click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

Click [Edge extraction], then confirm the edge extraction image.

If there is a break in the outline of the measurement object, adjust the edge level.

Reference: > Adjusting the Edge Level (p.138)

If there is unnecessary profile information in the model, click [Mask register] to set the mask.
Reference: >Mask any Unnecessary Items. (p.138)

To check the model display, click [Display model].
The registered model image is displayed in the image display area.

* When a model is registered, the center coordinate of the model is — Detection coordinate
registered as the detection point coordinate. A detection point is Can be changed to an appreciate position.

a point output as a measurement value.

— Model

ECM Search FH/FZ5 Processing Item Function Reference Manual



Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to increase the
processing speed. Normally, the factory default value will be used.
After changing a setting, check whether measurement can be done properly by performing an actual

measurement.
1 In the "Model parameter” area, specify a Tiedel paranEler
value for each item. ™ Rotation
Angle range : 180| || 180
Skipping angle : I 5
[~ Reverse
[~ Size change
. Set value L.
Setting item [Factory default] Description
Rotai * Checked
otation « [Unchecked] When the measurement object is rotating, select the "Rotation"
Uobper limit check box and specify how many degrees the model created
vaplﬁe -180 to [180] rotates each time and through what range of angles. A smaller
Angle range skipping angle increases stability, but slows down the processing.
Lower limit [-180] to 180 The normal direction is clockwise.
value
_— 1to 30 Specify how many degrees the model created rotates each time. A
Skipping angle . o .
[5] smaller angle increases stability, but slows down the processing.
* Checked . .
Reverse « [Unchecked] Specify whether to allow the reverse of light and dark for the model.
. Checked Specify whether to allow size change for the model.
Size change When checked, click [Detail setting] and specify a value for each

* [Unchecked]

item.

2 When the "Size change" option is

Model parameter:Size change

checked, click [Detail setting]. Move axis - [xr -]
The "Model parameter: Size change" area is
. P 9 Move range BDJ'I 11DJ
displayed.
Skipping width : I 10 J jj
Return
Set value
. D o
Setting item [Factory default] escription
* [XY]
Move axis * X Specify the model variable direction.
Y
Move range fgootc1)11)?0 Specify the range in which to change the model size.
11099 Specify the skipping percentage within the move range by which to change
Skipping width [10] models being created. A smaller skipping width increases precision, but
slows down the processing.

Click [Return].

The "Model parameter" area is displayed.
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Mask any Unnecessary Items.

By registering a mask, the part you do not want included in the model is excluded.

1 Click [Mask register].

Registerad figure Model register

Mask register

Rectangle

2 Draw the mask figure using the drawing tools.
3 Click [OR/NOT].

The mask figure is displayed in red.

4 click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
» [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.

Adjusting the Edge Level

In an ECM search, processing is executed on the edge extraction image. Change this item as necessary when
the edge is not extracted or is extracted along with noise.

Important

* In model registration, extract as much of the edge as possible, then delete noise etc. in the mask registration to register
the entire edge of the model. On the other hand, when measuring, even if the edge has skips, an image with the noise
suppressed makes it possible to search the model stably. To set separate edge extraction conditions for model
registration and for measuring, after registering the model, change the edge extraction conditions.

7 Inthe Item Tab area, click [Edge extraction].

2 Setthe items in the "Edge extraction Edge extraction setting
setting" area. Mask size : [5x5 =] ]
Edge level :
oL o=
Set value
o D s
Setting item [Factory default] escription
*3x3
. *[5x 5] Select the range of pixels which are used to extract the edge. With a larger
Mask size . . e
7T X7 mask size, search is less affected by variation in pixels.
*9x9
Change this when the edge is hard to see due to low contrast against the
Edge level 0 to 255 background or when unnecessary background noise must be removed. The
9 [100] smaller the value, the easier it is to find edges. The larger the value, the less
noise will affect finding edges.
ECM Search FH/FZ5 Processing Item Function Reference Manual



Error Model Registration (ECM Search)

Even for an image pattern with similar feature sections (for example "P" and "R"), if the model is registered as an
error model, the correlation value is lower and measurement mistakes can be prevented. Only one error model
can be registered.

1 In the Item Tab area, click [Error model].

2 Display the error model image.
Register the error model with the same procedure as for model registration.

* Upon re-registering a model, error models are deleted.Register error models when re-registering a model. Register error
models when re-registering a model.

Region Setting (ECM Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing time.

7 in the Item Tab area, click [Region setting].
Click [Edit].
The figure setting area is displayed.

3 Specify the area in which to search for the model.
The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.

Click [OK] in the Figure setting area.

» [OK]: Changes the settings and returns to the previous menu.
 [Cancel]: Changes are discarded. Returns to the previous menu.
* [Apply]: Updates the settings without leaving edit window.
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Detection Point (ECM Search)

Specify a position in the model that should be used as the detection coordinates during measurement. Usually,
the center position of the set model is registered as the detection point. This function is used to change to any
desired position.

A reference position can be set either directly or by referencing a unit.

« After changing the detection point coordinates to another position, re-registering the model will change it back to the
center coordinates of the model.

Specifying directly

Click a position on the image you want to use as a reference position, or set coordinate data for that point.
1 In the Item Tab area, click [Detection
point].
In the Display area, the current detection point
is displayed with a crosshair cursor.

2 In the "Method" area, select "Numerical". Wet hod

& Numerical  Unit

3 Click the position to be set as the detection point.

+ Displaying the image enlarged makes this clicking easier.
Reference: P> "Appendixes Basic Knowledge about Operations Using the Zoom Function" in the "Vision System
FH/FZ5 Series User's Manual (Z365)"

4 Make fine adjustments using numeric e
value inputs or the arrow buttons as Position : T
required. [ 2240000 J | 249.0000 J ﬂ j
1

Referencing a unit

Set a detection point by referencing a detection point unit with registered X coordinate, Y coordinate and angle
data.
1 In the Item Tab area, click [Detection point].

In the Display area, the current detection point is displayed with a crosshair cursor.

2 In the "Method" area, select "Unit".

Wethod
[  Numerical & Unit |

3 In the scene in the "Unit" area, select a _—
detection point unit. [

4 Perform the next measurement, and the detection point will be displayed.
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Reference Setting (ECM Search)

When the measurement region is set, this position is automatically set at the same time as the reference
position. This item can be used to change the reference position to any desired position. This is handy for

measuring the position deviation from a certain position.

A reference position can be set either directly or by referencing a unit.

Specifying directly

Click a position on the image you want to use as a reference pos