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Introduction

Introduction

Thank you for purchasing the FH-UMAI.

This manual contains information that is necessary to use the FH-UMAI.

Please read this manual and make sure you understand the functionality and performance of the FH-
UMAI before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

Applicable Products

This manual covers the following products.

* FH-UMAIC

« FH-50000

« FH-5000-00

Part of the specifications and restrictions are given in other manuals. Refer to Relevant Manuals on
Relevant Manuals on page 2 and Related Manuals on page 31.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the FH-UMAI.
Read all of the manuals that are relevant to your system configuration and application before you use
the FH-UMAL.
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Overview of FH series ® )

Setup and Wiring
EtherCAT
EtherNet/IP
PROFINET L
Ethernet
RS-232C
Parallel interface

Setup the communication setting of Sensor
Controller PY
EtherCAT
EtherNet/IP
PROFINET
Ethernet
RS-232C
Parallel interface

Setup the Sensor Controller
EtherCAT

EtherNet/IP
PROFINET ® ®
Ethernet
RS-232C
Parallel interface
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Relevant Manuals
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Create and Set the Scene

EtherCAT
EtherNet/IP

PROFINET L4 L4

Ethernet

RS-232C

Parallel interface

Optimizing the Scene Flow

EtherCAT

EtherNet/IP

PROFINET o o

Ethernet

RS-232C

Parallel interface

Connecting the Controller
EtherCAT
EtherNet/IP
PROFINET o ° °
Ethernet
RS-232C
Parallel interface

Using Helpful Functions
EtherCAT
EtherNet/IP

PROFINET ®

Ethernet

RS-232C

Parallel interface

Troubleshooting and Problem Solving [
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

4 Installation and Wiring —————— LeVeI 1 heading
Level 2 heading
Level 2 heading———— 4-3 Mounting Units — Level 3 heading

Gives the current
4-3-1 Connecting Controller Components headings.
The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A step in a procedure —————————— 17 sointhe units so that the connectorsft exactly.

Level 3 heading ——

Hook Hook holes

Indicates a procedure. N comectr |
£ 78

syun Bupunow -y

— Page tab

Gives the number
of the main section.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

SUBUOIOD 110D U0 16 T

Special information L} fons Tor Coeet Use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /0 Units, Special /0

. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
ICOnS |nd|Cate the adjacent Unit connectors.

precautions, additional
information, or reference

information.

®nge

NJ-series CPU Unit Hardware User's Manual (W500) 49

Manual name

Note This illustration is provided only as a sample. It may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

M Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.
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Manual Structure

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

Conventions Used in This Manual

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

Bold Menu Indicates the menu bar, button, and icon.
Italic Iltem name Indicates the item and area names displayed on the screen.
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Manual Structure
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Sections in This Manual

Sections in This Manual

Input Image

Inspecting and Measuring

Compensate Image

Support Inspection and Measurement

Branch

SN\

Output Result

Display Result

Index

HEEE RN
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I 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.

I 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
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Terms and Conditions Agreement

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.

Application Considerations

I 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 OR IN LARGE QUANTITIES 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.

I Programmable Products

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

Disclaimers

I 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.

I 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
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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.

I 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

Safety Precautions

For details on Safety Precautions, refer to Safety Precautions in the Vision System FH/FHV Series
User's Manual (Cat. No. Z365) and the FH-UMAI Instruction Sheet (5628265-8).
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Precautions for Safe Use

Precautions for Safe Use

For details on Precautions for Safe Use, refer to Precautions for Safe Use in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365) and the FH-UMAI Instruction Sheet (5628265-8).
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Precautions for Correct Use

Precautions for Correct Use

For details on Precautions for Correct Use, refer to Precautions for Correct Use in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365) and the FH-UMAI Instruction Sheet (5628265-8).
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Regulations and Standards

Regulations and Standards

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

Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Name of Manual Cat. No.. Model Purpose Contents
FH-UMAI Instruction Sheet | 5628265-8 FH-UMAIO To confirm the safety | Describes the definitions of basic
and usage precau- terms, product specifications, how to
tions of the FH Appli- | use, meaning of signal words, and
cation Software FH- | precautions for correct use of FH
UMAL. series in the manual.
When User want to
know about the hard-
ware specifications
or to setup the FH
Application Software
FH-UMALI..
Vision System 9608337-2 FH-10O0O0O To confirm the safety | Describes the definitions of basic
FH Instruction Sheet FH-1O0OO-00 and usage precau- terms, meaning of signal words, and
FH-3000 tions of the Vision precautions for correct use of FH
FH-3000-00 System FH series series in the manual.
Sensor Controller.
Vision System 3102269-4 FH-2000 To confirm the safety | To confirm the safety and usage pre-
FH Instruction Sheet FH-2000-00 and usage precau- cautions of the Vision System FH
FH-50000 tions of the Vision series Sensor Controller.
FH-5000-00 System FH series
Sensor Controller.
Vision System 9606631-1 FH-LOOO To confirm the safety | Describes the definitions of basic
FH-L Instruction Sheet FH-LOOO-0OO and usage precau- terms, meaning of signal words, and
tions of the Vision precautions for correct use of FH-L
System FH-Lite ser- | series in the manual.
ies Sensor Control-
ler.
Vision System 9524422-4 Fz5-60000 To confirm the setup | Describes the definitions of basic
FZ5 Instruction Sheet Fz5-610-0001 procedures, safety terms, meaning of signal words, and
FZ5-1100 and usage precau- precautions for correct use of
Fz5-1100-00 tions of the Vision FZ5-600, FZ5-1100 series in the
System FZ5-600, manual.
FZ5-1100 series
Sensor Controller, in-
cluding /O setup and
wiring.
Vision System 9308317-7 Fz5-8000 To confirm the setup | Describes the definitions of basic
FZ5 Instruction Sheet Fz5-800-000 procedures, safety terms, meaning of signal words, and
Fz5-12000 and usage precau- precautions for correct use of
Fz5-1200-00 tions of the Vision FZ5-800, FZ5-1200 series in the
System manual.
FZ5-800,FZ5- 1200
series Sensor Con-
troller, including 1/0
setup and wiring.
Vision System 9910002-2 FZ5-L350 To confirm the setup | Describes the definitions of basic
FZ5-L Instruction Sheet Fz5-L350-000 procedures, safety terms, meaning of signal words, and

and usage precau-
tions of the Vision
System FZ5-L Series
Sensor Controller, in-
cluding /0O setup and
wiring.

precautions for correct use of FZ5-L
series in the manual.
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Name of Manual Cat. No.. Model Purpose Contents
Smart Camera 3129404-0 FHV7O-00000-C To confirm the safety | Describes the definitions of basic
FHV Instruction Sheet and usage precau- terms, the meaning of signal words,
tions of the Smart and precautions for correct use of
Camera FHV7 ser- FHV7 series in the manual.
ies.
Smart Camera 3129276-4 FHV-LTMOO To confirm the safety | Describes the definitions of basic
Lighting Module and usage precau- terms, the meaning of signal words,
FHV-LTM Instruction Sheet tions of the Smart and precautions for correct use of
camera lighting mod- | the lighting module FHV-LTM in the
ule FHV-LTM. manual.
Smart Camera Lens Mod- | 3128622-5 FHV-LEM-SOO To confirm the safety | Describes the definitions of basic
ule and usage precau- terms, the meaning of signal words,
FHV-LEM-S Instruction tions of the Smart and precautions for correct use of
Sheet camera lens module | the lens module FHV-LEM-S.
FHV-LEM-S.
Smart Camera High-Speed | 3129408-2 FHV-LEM-HOO To confirm the safety | Describes the definitions of basic
Lens Module and usage precau- terms, the meaning of signal words,
FHV-LEM-H Instruction tions of the Smart and precautions for correct use of
Sheet camera high-speed the high-speed lens module FHV-
lens module FHV- LEM-H.
LEM-H.
FHV Series 7408 FHV7O-00000-C When User want to Describes FHV series specifications,
Smart Camera FHV7O-00000O-sO0 know about the hard- | dimensions, part names, I/O infor-
Setup Manual FHV7O-00000-SO0-0 | ware specifications mation, installation information, and
O or to setup the Smart | wiring information.
FHV7O-00000-HOO camera FHV series.
FHV7O-00000-HOO-O
|
Vision System 7365 FH-10O0O0O When User want to Describes the soft functions, setup,
FH/FHV Series FH-1O0O0O-00 know about the and operations to use FH/FHV ser-
User's Manual FH-2000 FH/FHV series. ies/
Vision System 7342 FH-2000-00 When User confirm | Describes the functions, settings,
FH/FHV Series FH-3000 the setting of com- and communications methods for
User's manual for Commu- FH-3000-00 munication functions. | communication between FH/FHV
nications Settings FH-50100 series and PLCs.
FH-5000-00 The following communications proto-
FH-LOOO col are described.
FH-LODOO-00 Parallel, PLC Link, EtherNet/IP,
FHV7O-00000-C EtherCAT, and Non-procedure.
FHV7O-00000-sO0
FHV7O-00000O-sO0-0
|
FHV7O-00000-HOO
FHV7O-00000-HOO-O
|
FH Application Software ZA37 FH-UMAIO When User confirm Describes the software functions,
FH-UMAI FH-50000 the details of each settings, and operations for using
Processing Item Function FH-5000-00 processing items at FH/FHV series.

Reference Manual

the create the meas-
urement flow or op-
erate it.
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Name of Manual Cat. No.. Model Purpose Contents

Vision System 7366 FH-10O0O0O When User want to Describes FH series specifications,
FH series FH-1OO0O-00 know about the dimensions, part names, 1/O infor-
Hardware Setup Manual FH-2000 Hard-ware specifica- | mation, installation information, and

FH-2000-00 tions or to setup the | wiring information.

FH-3000 Sensor Controller of

FH-3000-00 the Vision System

FH-5000 FH series.
Vision System Z367 FH-5000-00 When User operate | Describes the functions, settings,
FH series FH-LOOO or programming us- | and operations for using Macro Cus-
Macro Customize Func- FH-LOOD-00O ing Macro Customize | tomize function of the FH series.
tions Programming Manual functions.
Vision System Z343 FH-10O0O0O When User connect | Describes the operating procedures
FH/FHV Series FH-1O0OO-00 to NJ/NX series via for setting up and operating FH/FHV
Operation Manual FH-2000 EtherCAT communi- | series Vision Sensors from the Sys-
for Sysmac Studio FH-2000-00 cation. mac Studio FH/FHV Tools.

FH-3000

FH-3000-00

FH-5000

FH-5000-00

FHV7O-0000O0-C
FHV7O-00000-sO0
FHV7O-00000-sO0-0
O

FHV7O-00000-HOO
FHV7O-00000-HOO-O
O
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the
manual.

Cat. No.| Z437-E1-01 |
T

Revision code

Rev. Code Rev. Date Revision Contents Softhare
Version
01 Jul. 2020 Original production Ver.6.40

34 FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1)



Input Image
]

This chapter describes how to load images from cameras.
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1-1  Camera Image Input

This is a processing item specialized for the FZ5 Sensor Controller.

Set the conditions for loading images from the camera and for storing images of the measured ob-
jects. 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.

jnduj aBew) eiswes -1

I Used in the Following Case

——————

g Ss
/s [Camera Setting] N
! - Shutter speed \
\ - Camera gain !
\ - Calibration /

|: Camera

Sensor controller

M Precautions for Correct Use

» 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, Photometric Stereo Image Input) for Unit O.

* When switching from a color camera to a monochrome or switching to a camera with a
different resolution, reset the following units.

 If a camera is connected which is different from the one for the previous settings, the camera
settings are returned to their initial settings.

M Precautions for Correct Use

+ Just after starting up the Sensor Controller or just after changing scenes, it becomes no
image input. In this state, it is set to the same color image processing as in the factory default
state.

* When the Properties dialog box is opened with no image input, 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 state.

For details, FAQ For Measurement The measurement NG (image mismatch) error will result
when connecting a monochrome camera in the Vision System FH/FHV Series User's Manual
(Cat. No. Z365).
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@ Precautions for Correct Use

* 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 are the common items between Camera Image Input
and Camera Image Input FH. The other settings are set to the default settings of the
connected camera to SF series Sensor Controller.

* When FZ series Sensor Controller is used to load the data created by FH series Sensor
Controller, the data is not automatically converted.

1-1-1 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

x
|
|
|
|
|
|
|
|

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)

YR Ye Y aYea
S

v
Settings complete

v Results confirmation/adjustment

Test measurement IHEEEEER

I List of Camera Image Input Items

Item Description
Camera0to 3 Select the camera to be set.
Select camera When multiple cameras are connected, select the camera to use for measurement.

1-1-2 Select Camera (Camera Image Input) on page 1-5

Camera settings Specify the camera settings such as the shutter speed or electronic flash.
1-1-3 Camera Settings (Camera Image Input) on page 1-6

Screen adjust Adjust the lighting and the lens.
1-1-4 Screen Adjustment Settings (Camera Image Input) on page 1-11

White balance When using a color camera, adjust the white balance.
1-1-5 White Balance (Camera Image Input) on page 1-19
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Item Description

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

1-1-6 Calibration (Camera Image Input) on page 1-21

1-1-2  Select Camera (Camera Image Input)

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

Camera3 l Select camera

Camera0 l Cameral I Camera2

[Se lect setting

Camera No. : Camera0 ‘

Transfer image
¥ camera0
IV Camerat
V' Ccamera2

v camera3

1 In the Item Tab area, click Select camera.
2 Click ¥ on the right of the Camera No. and select the camera number.

3 If multiple cameras are connected, the camera to transfer images for can be selected.
Unchecking checkboxes for cameras not being used for the current Scene or cameras not for
the logging target can omit the image transfer processing after those image inputs.

|17| Precautions for Correct Use

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.

4 A camera model currently connected can be checked in the Camera model area.

@ Additional Information

When using the simulation software, you can select any camera model in the Camera model
area. Changing the camera model will initialize the correspondence camera settings.

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1-5
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@ Additional Information

The image from the camera selected in Select camera will be the object to be measured in the
following units.

When you need to switch the camera during the process, insert the Camera Switching unit in
the scene to switch the image.

For details, refer to 1-8 Camera Switching on page 1-151.

0.Camera Image Input
v
T ColorDatn !
B :
E \\ 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 :
: 4 :
4.Camera Switching
.
E \r) 5.Color Data
E The image selected through the [Select camera] option in the
; W BDefect ; [4 Camera Switching] is the object to be measured.

1-1-3  Camera Settings (Camera Image Input)

Set the following photographing conditions for each camera.
» Camera Settings on page 1-6

» Frame/Field - for Monochrome Cameras Only on page 1-8
* Number of Lines to be Read on page 1-9

» Electronic Flash Settings on page 1-10

@ Additional Information

The display items differ depending on the camera model and lighting mode. Perform the setting
with the following procedures according to the usage environment.

I Camera Settings

Adjust the settings related to camera shutter speed and camera gain.

Set the shutter speed appropriate to the speed of the measurement object. Choose a faster shutter
speed f the measurement object is 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 values can be used.

Camera gain Image quality Image
200 Very poor (too much noise) bright
0 Very good (less noise) dark

[Factory defaults: 85]
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1 In the Item tab area, click Camera setting.

0 Camera Image Input

Cameral N Cameral Camera2 Camera3 Select camera ]

Camera setting Screen adjust ‘White balance Calibration

p—

jnduj aBew) eiswes -1

2 In the Camera settings area, specify the shutter speed.
For the setting methods, there are two ways: to select from the options offered or to set the

value directly.

Canera settings

Shutter speed :

& Select typical value |‘1f‘120 'ls
" Setby number 1 I 120 |s

Setting value

Setting item Description
gt [Factory default] L
Shutter speed FZ-SC/S/SHC/SH The shutter speed value to set depends
* Typical value on a camera type.

1/120, 1/200, [1/500], 1/1000,

1/2000, 1/4000,1/8000, 1/20000
e Set by number

1/10 to 1/50000

(yndu| ebew) eiswen) sbuyeg eiswed g-1-|

FZ-SC2M/S2M/SC5M O /S5M [ /SF
a/sp O
* Typical value
[1/120], 1/200, 1/500, 1/1000,
1/2000, 1/4000,1/8000, 1/20000
e Set by number
1/10 to 1/50000

Fz-SQ OO0
* Typical value
1/250, 1/500,[1/1000], 1/2000,
1/4000, 1/8000, 1/16000, 1/30000
* Set by number
1/250 to 1/30000

3 Specify the camera gain while checking the image.

LCanera settings

Shutter speed :

& Select typical value |1a‘500 'Is
" Setby number i I 500 |5

Gain : I—SS‘:'
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Setting value

Setting item Description
ng ! [Factory default] 'PH
Camera gain FZ-SC/S/SHC/SH Adjusts the Camera gain when the
0 to 230 [85] shutter speed, the lens aperture, and

lighting conditions cannot be used to
FZ-SC2M/S2M/SC5M [ /S5M O /SF brighten the image. Usually, the factory
a/sp O default value can be used.

0 to 230 [50]

FZ-SC5M3
0 to 230 [65]

Fz-sQ 0O0O0O
16 to 64 [16]

M Precautions for Correct Use

* When an Intelligent Compact Digital camera, FZ-SQUOIOL, 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.

» When performing defect inspection, keep the gain setting at a low value to suppress the influ-
ence of image noise.

I 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

A\ JARIANY /] |

‘i RIP/all]

Image with every other line

Resolution: 512 (H) x 242 (V) Resolution: 512 (H) x 242 (V)

Frame Image

Resolution: 512 (H) x 484 (V) OmRon :’wo f|§|d images are composed to make a
rame image.

1 In the Item Tab area, click Camera setting.

2 In the Frame/Field area, select either Frame or Field.
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* Field
Measurements are done in field units. Select "Field" when you
prefer shorter image input time rather than higher accuracy.
Processing becomes faster since each image is scanned skip-
ping one scan line per two consecutive lines, but the measure-
ment precision is decreased because the vertical image resolu-
tion is lower.

Setting item Setting value Description §

9 [Factory default] P 3
Flame/Field ¢ [Frame] * Frame g
* Field Measurements are done in frame units. <

3

s

I 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 setting
screen of the processing item window and the Image Display area of the Main screen.

Start line

(yndu| ebew) eiswen) sbuyeg eiswed g-1-|

.

Image range
to be scanned

\- End line

-]

@ Additional Information

About the minimum number of lines:

» The minimum number of lines (minimum number of lines between start and end lines) is 12
lines.

» For FZ-S[J5M2, set the end line within a range from 1921 to 2043.

» For the FZ-SOIOOIO excluding FZ-SQ series and FZ-S [0 5M3, the minimum number of lines
is 12 lines.

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

» For the FZ-STJ5M3, the minimum number of lines is 4 lines.

» For the FZ-SUJ M3, the step width for the start and end lines is 4 lines.

* When loading a scene created with the FZ-S[15M2, the number of loading lines will increase
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 lines to be read".

1 In the Item tab area, click Camera setting.
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0.Camera Image Input

Camerall L Cameral Camera2 Camera3 Select camera ]

Camera setting Screen adjust ‘White balance Calibration

2 Set the start and end lines in the Number of Lnes to be Read area.

umber of linez to be read

Start line :

[LT]

End line :

M Precautions for Correct Use

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

I Electronic Flash Settings

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

1 In the Item tab area, click Camera setting.

0.Camera Image Input

Camerad L Cameral Camera2 Camera3 Select camera ]
y —

l Camera setting I Screen adjust ‘White balance Calibration

2 In the Electronic flash setting area, specify each item.

Electronic flash setting

STEP - STGOUT delay : 90 us
—)
STGOUT width : 90 us

—]

STGOUT polarity : [ ¥ Positive ~ Megative ]

Setting value

Setting item Description
gl [Factory default] L
STEP-STGOUT 0to 511 [0] Sets the waiting time from the time the STEP signal is input
delay (1 count: 30 [us]) until the electronic flash trigger output signal comes ON.

Delay time = Count x 30 ps + 90 us

The delay time varies depending on the polarity of STGOUT
pulse.

The displayed time is for the positive polarity. Add 35 [us] to
the displayed time when the polarity is negative.

The display time becomes within a range of £10 [ps] to the
setting value.
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Setting item [F:z::::)?::fl::l 4 Description g
STGOUT width 110 63 [3] Sets the output time for the electronic flash trigger signal. ;
(1 count: 30 [ps]) &

STGOUT polarity |« [Positive] Selects the pulse polarity of the electronic flash trigger. ;
* Negative * Positive polarity E

Flashes synchronized with the timing of the electronic

flash trigger output signal changing from OFF to ON.
* Negative polarity

Flashes synchronized with the timing of the electronic

flash trigger output signal changing from ON to OFF.

M Precautions for Correct Use

* Do not perform next camera image input processing before STGOUT signal output is com-
pleted. If it were done, STGOUT signal may not be output. Perform camera image input proc-
essing after STGOUT signal output is completed or set the STEP-camera delay, STEP-
STGOUT delay, and STGOUT pulse width properly so that the electronic flash flashes syn-
chronizing with the exposure time.

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

1-1-4  Screen Adjustment Settings (Camera Image Input)

(ynduj ebew| eiswen) sbueg juswisnlpy Usalog #-1-1

Set the lighting and lens conditions for each camera.
* Lighting Control on page 1-11
» Line Bright on page 1-18

I 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. Moreover, adjusting brightness automatical-
ly or selecting one of the preset patterns are also possible.

1 In the Item tab area, click Screen adjust.

0.Camera Image Input

Camera0 Cameral Camera2 Camera3 Select camera i

Screen adjust | ‘White balance Calibration
)

Camera setting

2 In the Lighting control area, specify the brightness.
Displayed contents vary depending on the connected camera, electronic flash controller, or
camera-mount lighting controller.
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@ Intelligent Compact Digital Camera FZ-SQLILI[I[] is Connected:

Lighting contraol

¥ Lighting on
Setting value
A D s
Setting item [Factory default] escription
Lighting on * [Checked] Unchecks the checkbox when no lighting is used.
* Unchecked

M Precautions for Correct Use

When the lighting of FZ-SQ OO is used, there are following restrictions.

* The measurement processing time with the lighting on can become longer than that with the
lighting off.

» There are restrictions in the operation of Multi-trigger Imaging. For details, refer to 7-10 Multi-
trigger Imaging on page 1-156.

® Camera-mount Lighting Controller FL-TCC1 is Connected:

L ighting control

CH | Part | Adjustment|
0 0 G4
Pattern select
CHo &
I7 On all the time
Maodulate mode : IDuty' j
Part: 0
Adjustment : | &4 ! ——

Setting value
Setting it D ipti
etting item [Factory default] escription
Pattern select - Selects one of the preset lighting patterns.
Part 0 to 255 [64] Sets the brightness for the selected parts.
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m Precautions for Correct Use

Per its specifications, the FL-TCC1 cannot emit light longer than 50ms. For that reason, note
the following restrictions.

» Even if the shutter speed is increased to 50ms or more, it does not become brighter.

To avoid this restriction, use the FLV-TCC .

jnduj aBew) eiswes -1

® Camera-mount Lighting Conroller FLV-TCC1 is Connected:

ALighting control

Part | Adjust.. |

| i

[T @n all the time

Fattern select

Pat: 0 [ 128] . |
) -]
= =

Modulate maode : Duty

(ynduj ebew| eiswen) sbueg juswisnlpy Usalog #-1-1

L. Setting value ..
Setting item [Factory default] Description
Pattern select - Selects one of the preset lighting patterns.
On all the time * Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode * [Duty] Selects the lighting adjustment method.
* Voltage/Current | * Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.
Part 0 to 255 [128] Sets the brightness for the selected parts.

M Precautions for Correct Use

Per its specifications, the FL-TCC1 cannot emit light longer than 50ms. For that reason, note
the following restrictions.

» Even if the shutter speed is increased to 50ms or more, it does not become brighter.

To avoid this restriction, use the FLV-TCC L.
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® Camera-mount Lighting Controller FLV-TCC4 is Connected:

[Lizghting control

Fart | Adust.. |
0 128
(== 1 128
== 2 128
_ 3 128
[T] On all the time
Pattern Mo. i Fattern select
Pat: 0 | 128] . |
), B
= =
Modulate mode Duty

Setting value

Setting item [Factory default] Description
Pattern select - Selects one of the preset lighting patterns.
On all the time * Checked Places a check here to keep the lighting turned ON all of the
¢ [Unchecked] time regardless of the exposure time.
Modulate mode e [Duty] Selects the lighting adjustment method.

* Voltage/Current

* Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.

@ Camera-mount Lighting Controller FLV-TCC1EP is Connected:

Lighting contral

cH | Pat [ Adjust. |
% 0 0 128
Pattern select
tho =
7 on all the time
Modulate mode : IDuty j
Part: 0
Adjustment : I 128 | —_—

Setting value

Setting item

[Factory default]

Description

On all the time

* Checked
* [Unchecked]

Places a check here to keep the lighting turned ON all of the
time regardless of the exposure time.
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Setting item

Setting value
[Factory default]

Description

Modulate mode

* [Duty]
* \oltage/Current

Selects the lighting adjustment method.
* Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* \oltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.

® Camera-mount Lighting Controller FLV-TCC3HB is Connected:

Lighting control

CH | Part |Adjust. |
0 0 128
(= 1 1 0
-.c-_-‘_-) 2 2 0
==
Pattern select
CHo &
™ On all the time
Modulate mode : IDuty j
Pat: 0
Adjustment : | 128 | ——

Setting value

Setting item [Factory default] Description
On all the time * Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode * [Duty] Selects the lighting adjustment method.

* Voltage/Current

Och connected:

* Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).

* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.

Och is for the spotlighting.

1ch / 2ch connected:

Selects voltage/current adjustment when using this with a high-

speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.
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@ Precautions for Correct Use

» There is no restriction on power consumption nor on emitting mode when using lighting with
lighting controller FLV-TCC1EP.

» Restrictions on power consumption and emitting mode vary depending on your product. See
the following table for details.

(1) FLV-TCC4/TCCA1

» Without external power supply

Power con- Lighting mode™ READY
Total power sumbtion per Connecta- : OFF time
consumption P P bility Always- simulta- Single .
channel on neous delay™
Grater than 7.5W | Greater than Not con-
7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W or less Less than 7.5W Connecta- OK OK OK None
ble
* With external power supply
Power con- Lighting mode™ READY
total power con- sumbtion per Connecta- : OFF time
sumption p p bility Always- Simulta- Single X
channel on neous delay™
Greater than Greater than Not con-
15W 15W nectable
15W or | C ta-
or less onnecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
15W or less Less than 15W Connecta- NA OK OK Yes
ble
7.5W orl -
5W or less Connecta NA OK OK Yes
ble
7.5W orl L than 7.5W ta-
5W or less ess than 7.5 Connecta OK OK OK None
ble
(2) FLV-TCC3HB
» Without external power supply
Och (spot lighting) not connected
Total power Power con- Lighting mode™ READY
i i Connecta- .
consumption sumption per . Always- | Simulta- OFF time
(1ch/2ch) channel bility Single a
on neous delay
Greater than Greater than Not con-
7.5W 7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W orl L han 7.5W -
5W or less essthan 7.5 t()3I<;nnecta OK OK OK None
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Och (spot lighting) connected: §
3
Total power Power con- Lighting mode™! READY g
. . Connecta- . s
consumption sumption per - Always- | Simulta- OFF time 3
bility Single * o
(1ch/2ch) channel on neous delay e
Greater than Greater than Not con- -g
5.5W 7.5W nectable -
7.5W or less Connecta- NA NA OK None
ble
5.5W or less Less than 5.5W Connecta- OK OK OK None
ble -
» With external power supply 3
Q
Och (spot lighting) not connected §
>
Total power Powercon- | . . Lighting mode™ READY %’
consumption sumption per - Always- | Simulta- OFF time 5
bility Single “ g
(1ch/2ch) channel on neous delay =~
Greater than Greater than Not con- %
15W 15W nectable @
15W - 5
5W or less Connecta NA NA OK Yes 5
ble g
7.5W or | ta- 3
5W or less Connecta NA NA OK None g
ble Q
_ 5
15W or less Less than 15W Connecta NA OK OK Yes E
ble =
7.5W or less Connecta- NA OK OK Yes
ble
7.5W or | L han 7.5W -
5W or less essthan 7.5 Connecta OK OK OK None
ble
Och (spot lighting) connected:
Power con- Lighti de*! READY
Total power sumwtion or Connecta- 9 |-ng mode OFF time
consumption P P bility Alwayss = Simultas Single .
channel on neous delay™
Greater than Greater than Not con-
14W 15W nectable
15W -
or less Connecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
14W or | L han 14W -
orless ess than Connecta NA OK OK Yes
ble
7.5W or ta-
5W or less Connecta NA OK OK Yes
ble
7.5W or | L than 7.5W C ta-
orless ess than bIZnneca OK OK OK None

*1. e« Lighting modes

The lighting is always turned on by a constant pulse cycle. This mode is
enabled when placing a check in the On all the time in the Lighting
control area.

Always-on lighting
mode
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Simultaneous lighting | All lighting connected is synchronously turned on with the trigger. Set
mode the Adjustment in the Lighting control area for each lighting to any val-
ue other than 0.

Single lighting mode Only one lighting is synchronously turned on with the trigger. Set the
Adjustment of one part in the Lighting control area to any value other
than 0. When two or more channels are set to any value other than 0,
the lighting will not be turned on.

* READY OFF time delay

The turning OFF time for the READY signal will be delayed for approximately the exposure time

compared to no camera-mount lighting controller connected.

(Example) Connection example for connecting an external power supply, and the lighting modes.

* When four lighting with a power consumption of 1 W each are connected to a camera-mount
lighting controller, all lighting modes (Always-on, Simultaneous, and Single ) are available.

* When four lighting with power consumptions of 2W, 3W, 4W, and 5W each are connected to a
camera-mount lighting controller, two lighting modes (Simultaneous and Single) are available.

* When four lighting with power consumptions of 12W, 1W, 2W, and 1W each are connected to a
camera mount lighting controller, Single lighting mode is only available.

I Line Bright

A graph showing gray distribution for one line in the image is called the Line bright. Each line bright
corresponding to R, G, B for any line in horizontal and vertical directions is displayed.

1 In the Item tab area, click Screen adjust.

0Camera Image Input

Cameral Cameratl Camera2 Camera3 Selectcamera ]

Camera sefting Screen adjust ‘White balance Calibration
)

2 Place a check to the Display line bright.

(Line bright
™ Display line bright

=L UDED|

3 Move the line to a position whose density distribution is desired to see.
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R, G, B graph lines Max. density value (red)

L Indicates the max. density value.

L J

jnduj abew) eiawe) -}

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

(yndu| ebew| eiswe)) soueeg sauYM G-1-1

This feature compensates the color of images loaded from a camera and sets the white balance to

make white objects look white.
By adjusting the white balance, proper white color is reproduced with any type of lighting.
Moreover, optimum values can also be set automatically.

E Additional Information

* The white balance setting is only available when a color camera is used.
* In the following cases, make sure to set the white balance.
* Newly installed
* A camera or lighting is changed
Since measurement results may vary with changes in the white balance settings, make sure to
verify the operation.

1 In the Item tab area, click the White balance.

Cameral Camera3 Select camera

Calibration

‘Camera setting Screen adjust

2 Shoot a white piece of paper or cloth.

3  Ciick the Auto.
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Yhite balance setting

G: | 1.000 —.|—‘

B 1.323 H = H
| Lol =] 2]
No input of camera image

]

@ Additional Information

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.

4 Set the R, G, and B values as necessary.

Setting value
[Factory default]

White balance set- | 0.001 to 7.999 (R, G, B respectively) Adjusts the white balance.

ting (FZ-SQ OO0 0.001 to 3.000) Whiteness increases when the value of
* R FZ-SC R, G, and B is increased.

* G [R=1.183]

* B [G=1.000]
[=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-SQ OO0OO
[R=1.000]
[G=1.040]
[B=1.800]

Setting item Description
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1-1-6  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.

» Specifying Points and Setting (Point Specification) on page 1-21

» Setting Calibration through Sampling Measurement (Sampling) on page 1-22

* Inputting and Setting Values (Value Setting) on page 1-24

» View Calibration Parameters on page 1-26

jnduj aBew) eiswes -1

@ Additional Information

For outputting measurement values in actual dimensions, select the Calibration in the Output
parameter for each processing unit to ON. When the Calibration is OFF (factory default), then
measurement values are output as camera image coordinates.

I Specifying Points and Setting (Point Specification)

(indu| ebew| eiswen) uoneiqie 9-1-|

This is a method for performing calibration by selecting arbitrary points (in pixels).
Calibration parameters are automatically calculated by entering actual coordinates of selected posi-
tions. Up to three points are possible to select.
* When the magnification of X and Y directions is the same:
Select two points.

X:Y¥Y=1:1

X:Y=1:

Calibration

_.A

* When the magnification of X and Y directions is not the same:
Select three points.

X:¥Y=5:3

X:Y=1:

Calibration
— A

@ Additional Information

When two points are selected, the coordinate system is set to the left-handed system (clock-
wise). When performing the calibration including the coordinate system, select three points.

1 In the Item tab area, click the Calibration
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0. Camera Image Input
Cameral Cameral Cameraz | Camera3 Select camera ]

White balance | Calibration J

Camera sefting Screen adjust

2 In the Calibration setting area, select the Specify point.

Calibration setting
< Specify point " Parameter

" Sampling

3 Click the first point on the screen.

4 Set the actual coordinates for the specified point.
The actual coordinate input window is displayed.

Goordinate setting

Point coordinate

[ 1su.uuu@| 150.000@]& -

dctual coordinate

[ u.uun@| u.uuu@:
4]

Setting value

Deserinti
[Factory default] escription

Setting item

Point coordinate
X, Y

0 t0 9,999.9999 -

[Point clicked in

the window]
Actual coordinate | -99,999.9999 to -
X, Y 99,999.9999

[0]

5 Set the second and third points in the same way.

6 Click the Generate calibration parameters.
The calibration parameters will be generated.

Click image, and pointis added.

Delete

|

[‘ Generate calibration parameters

I Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
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Calibration parameters are automatically calculated by searching a registered model and setting the
actual coordinate of the position.

1 In the Item tab area, click the Calibration

jnduj aBew) eiswes -1

0.Camera Image Input

Camerad Cameral Cameraz | Camera3 Select camera ]

N

Camera sefting Screen adjust ‘White balance | ‘Calibration l

2 In the Calibration setting area, select the Sampling.

(Calibration setting
" Specify point " Parameter
& Sampling

3 In the Sampling area, click the Register model.

(indu| ebew| eiswen) uoneiqie 9-1-|

cGamp | ing
Mo. | Point coordinate Actual coordinate
Register model Search region

4 Register the model with the Drawing tools.

5 Set a search region as necessary.
The initial value is the entire screen.

6 Click Sampling measurement.
Measurement is performed.
The search result (crosshair cursor) is displayed in the Image Display area and the Sampling
Coordinate window is displayed.

Sanpling

Mo, Point coordinate Actual coordinate

Register model Search region

[ Sampling measurement ] ‘ |

7 In the Sampling Coordinate window, set the X and Y values.
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Sampling coordinate

Cancel |

‘Actua coordinate

8 ciick ok
The point coordinates and actual coordinates are registered in the Sampling area.
Sanpling
No. I Foint coordinate | Actual coordinate i
0 1320,240) 0,0) )

‘ Register model ‘ Search region ‘ Edit |

‘ Sampling measurement | ‘ Delete |

9 Move the measurement object and repeat the step 3 to 8.

10 Click the Generate calibration parameters.
The calibration parameters will be generated.

=
‘( Generate calibration parameters

I Inputting and Setting Values (Value Setting)

Set calibration data directly with numerical values.

1 In the Item tab area, click the Calibration

0. Camera Image Input

Camera0 Cameral Camera2 Camera3 N Select camera

Camera sefting Screen adjust ‘White balance Calibration

[

2 In the Calibration setting area, select the Parameter.

Calibration setting

" Sampling

3 In the Parameter area, specify values for Coordinate, Origin, Magnification.
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Parameter

Coordinate ILeﬂhand 'l
Origin IUpperIeﬂ 'l
Magnification : I 1.00000

jnduj aBew) eiswes -1

Generate calibration parameters

&
@)
Setting value o
Setting item Description g
9 [Factory default] P g
o
Coordinate * [Lefthand] * Lefthand 2
* Righthand The clockwise is forward when setting the coordinates. n;?
* Righthand z
The counter-clockwise is forward when setting the coordi- 3
D
nates. Q
=3
Lefthanded 2
—0—> X
JPositive
Y
Righthanded ' oosit
ositive
ol ™\
—_— X
Origin * [Upper left] Sets the origin of the actual coordinates.
* Lower left
Upper left of screen
* Center (j\
Center of screen
Lower left of screen
Magnification 0.00001 to Specifies the ratio of one pixel to the actual dimensions.
9.99999

4 Click the Generate calibration parameters.
The calibration parameters will be generated.

=
‘[ Generate calibration parameters
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I View Calibration Parameters

View the set calibration data.

1 In the Item tab area, click the Calibration

0.Camera Image Input

Camerad Cameral Camera2 p Camera3 Select camera ]

~

Camera sefting Screen adjust ‘White balance Calibration

2 In the Calibration parameter area, confirm the calibration data.

Calibration parameter

A 1.000000 D: 0.000000
0.000000 E: 1.000000
C: 0.000000 F: 0.000000
Field of view : 640.000000
Setting item Setting value Description
A Calculation value These are calibration conversion values. Camera coordi-
B Calculation value | nates are converted to actual coordinates based on these
C Calculation value | Values.
; The conversion formulas for actual coordinates are as fol-
D Calculation value
= Caloulat | lows:
alculation value . . N
(X, Y): Measurement point (camera coordinates), Unit: pixel
F Calculation value | (x' y'): Conversion point (actual coordinates)
X' =AxX + BxY + C
Y'=DxX +EXY +F
Field of view Calculation value An actual dimension in the X direction.

1-1-7  Additional Explanation (Camera Image Input)

I 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.

0.Camera Image Input

- 1.Position Compensation

2 Fine Matching

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

[ |
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1-1-8  External Reference Tables (Camera Image Input)
Data name Data ident Set/Get Data range
None Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(other errors)
None CH lightEnabledChannel | Set/Get 0: OFF 1: ON
None On all the time alwayslLight Set/Get 0: OFF 1: ON
None Modulate mode lightGainMode Set/Get It expresses the dimming
method of each Part by the
sum of 4 bit units. 0: Duty 1:
Voltage/Current. Example:
When Part 0, Part 2, and
Part 5 are set to Voltage and
Current, 1048833
None STGOUT polarity pulsePolarity Set/Get 0: Negative 1: Positive
None Lighting control(Site | lightGain Set/Get A representation of a lighting
List) brightness of each Part in
hexadecimal. A value of Part
0 to Part 7 is represented
from left to right. Example:
When the illumination bright-
ness of Part 0 to Part 3 was
set to 255 (ff), it will be
ffffffff00000000.
None Zoom zoom Set/Get
None Calibration parame- | calibParameter Set/Get A B CD E F separated by ","
ter
None White balance whiteBalance Set/Get R G B separated by ","
None Focus focus Set/Get
None Iris iris Set/Get
None Camera model cameraModel Set/Get Connectable camera model
name
None Shutter speed shutterSpeed Set/Get
None Iris base density irisDensity Set/Get
None Camera No. cameraNo Set/Get
None Transfer image cameraMask Set/Get Bit sum of cameras not to be
transferred. 1: Camera0, 2:
Camera1, 4: Camera2, 8:
Camera3
None Gain gain Set/Get
None STEP - STGOUT de- | strobeDelay Set/Get
lay
None STGOUT width pulseWidth Set/Get
None End line endY Set/Get
None Frame/Field frameMode Set/Get 0: Frame 1: Field
None Start line startY Set/Get
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1-2 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 ob-
jects. 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.

I Used in the Following Case

—————

P ~

’/[Camera settings] \\
! - Shutter speed \
\ - Camera gain [
‘\ - Calibration /

Sensor controller

@ Precautions for Correct Use

» 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, Photometric Stereo Image Input) for Unit 0.

* When switching from a color camera to a monochrome or switching to a camera with a
different resolution, reset the following units.

 If a camera is connected which is different from the one for the previous settings, the camera
settings are returned to their initial settings.

@ Precautions for Correct Use

» Just after starting up the Sensor Controller or just after changing scenes, it becomes no
image input. In this state, it is set to the same color image processing as in the factory default
state.

* When the Properties dialog box is opened with no image input, 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 state.

For details, FAQ For Measurement The measurement NG (image mismatch) error will result
when connecting a monochrome camera in the Vision System FH/FHV Series User's Manual
(Cat. No. Z365).
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m Precautions for Correct Use

* 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 are the common items between Camera Image Input
and Camera Image Input FH. The other settings are set to the default settings of the
connected camera to SF series Sensor Controller.

* When FZ series Sensor Controller is used to load the data created by FH series Sensor
Controller, the data is not automatically converted.

H4 Induj abew| esawe) z-1

1-2-1 Settings Flow (Camera Image Input FH) e
»

To set Camera Image Input FH, follow the steps below. Z
=}

«Q

Set as necessary. T_n

[e]

Start 2

hd &

3

Select the camera to set g
*Always do this when using multiple cameras ?_)

]

w 4EEEEEEEEEEER 5

el

c

Camera Selection (Camera Image Input FH) o

I

Camera Settings (Camera Image Input FH)

Screen Adjust Settings (Camera Image Input FH)

White Balance (Camera Image Input FH)

Calibration (Camera Image Input FH)

AN S S )
—

v
Settings complete

v
Check results/make adjustments

Test measurement iEEEEEEEEEEEER

I List of Camera Image Input FH Items

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

1-2-2 Select Camera (Camera Image Input FH) on page 1-30

Camera settings Specify the camera settings such as the shutter speed or electronic flash.
1-2-3 Camera Settings (Camera Image Input FH) on page 1-31

Screen adjust Adjust the lighting and the lens.
1-2-5 Screen Adjustment Settings (Camera Image Input FH) on page 1-42

White balance When using a color camera, adjust the white balance.
1-2-6 White Balance (Camera Image Input FH) on page 1-57
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Item Description

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

1-2-7 Calibration (Camera Image Input FH) on page 1-59

1-2-2  Select Camera (Camera Image Input FH)

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

l Camera | l Select camera I

Select setting

[ Camera No. : Camera0 ]
Transfer inage

¥ camera0 IV camera4

¥ Camerat ¥ Ccamera5

¥ Camera2 IV Camera6

¥ Camera3 ¥ camera?

1 In the Item Tab area, click Select camera.

2 Click ¥ on the right of the Camera No. and select the camera number.

3 If multiple cameras are connected, the camera to transfer images for can be selected.
Unchecking checkboxes for cameras not being used for the current Scene or cameras not for

the logging target can omit the image transfer processing after those image inputs.

M Precautions for Correct Use

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.

LN

A camera model currently connected can be checked in the Camera model area.

@ Additional Information

When using the simulation software, you can select any camera model in the Camera model
area. Changing the camera model will initialize the correspondence camera settings.
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@ Additional Information

The image from the camera selected in Select camera will be the object to be measured in the
following units.

When you need to switch the camera during the process, insert the Camera Switching unit in
the scene to switch the image.

For details, refer to 1-8 Camera Switching on page 1-151.

H4 Induj abew| esawe) z-1

0.Camera Image Input
g
T \ColorData ! !
& :
E \ 2 Defect ' The image selected through the [Select camera] option in the
: : [0 Camera Image Input] is the object to be measured.
i % | 3 Fine Matching i
U scameaswiening
.
E J) 5.Color Data
E : The image selected through the [Select camera] option in the
; W | B Defect ; [4 Camera Switching] is the object to be measured.

1-2-3  Camera Settings (Camera Image Input FH)

(H4 Indu| ebew| elawe)) sbunieg eiswe) g-z-1

Set the following photographing conditions for each camera.

» Camera Settings on page 1-31

* Binning Settings for Monochrome Cameras only (Not supported by FH-SMX / FH-SM21R) on page
1-37

* Number of Lines to be Read on page 1-38

» Electronic Flash Setting on page 1-39

@ Additional Information

The display items differ depending on the camera model and lighting mode. Perform the setting
with the following procedures according to the usage environment.

I Camera Settings

Adjust the settings related to camera shutter speed and camera gain.

Set the shutter speed appropriate to the speed of the measurement object. Choose a faster shutter
speed f the measurement object is 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 values can be used.

Example: Using the FZ-SC
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Camera gain Screen Image
230 Bad (noise increases) Bright
0 Good (noise decreases) Dark

(Factory default: 85)

1 In the Item tab area, click Camera setting.

Camera Select camera

Cameral Cameral Camera2 Camera3

I Camera setting I Screen adjust ‘White balance Calibration

2 In the Camera settings area, specify the shutter speed.

Canera settings

Shutter speed : I 2000 Ius
Gain : I—DD
Setting value
Setting it D ipti
etting item [Factory default] escription
Shutter speed FZ-SC/S/SHC/SH The shutter speed value to set depends
20 to 100,000 [us] [2,000] on a camera type.

FZ-SC2M/S2M/SC5M [ /S5M [ /SF
0/sP O
20 to 100,000 [ps] [8,333]

Fz-sQ OOO0
35 to 4,000 [ps] [1,000]

FH-SC02/SM02/SC04/SM04
25 to 100,000 [ps] [2,000]

FH-SCO05R/SM05R
500 to 100,000 [us] (by 50 ys unit)
[8,000]

FH-SC12/SM12
60 to 100,000 [ps] [12,000]

FH-S O X/S [0 X05/S O X12
1to 100,000 [us] [2,000]
*1

FH-S O 21R
50 to 100,000 [ps] [2,000]
*2

*1.  Note that the shortest shutter speed for FH-S [0 X12 is below.
Settable value on the screen: 1 [us]
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Actual shutter speed: 1.5 [us]
*2. When using FH-S [0 21R in the reset mode: the rolling shutter, the actual shutter speed for the set-
ting value on the screen is rounded and reflected in the actual operation.
Note that the reflected operation differs as follows by the number of camera cables and the commu-
nication speed setting.
1 camera cable & standard communication speed: Multiple of 46.9 [us]
1 camera cable & high communication speed: Multiple of 22.3 [us]
2 camera cables & standard communication speed: Multiple of 23.5 [us]
2 camera cables & high communication speed: Multiple of 11.2 [us]
For example, when the shutter speed is set to 2,000 [ps], the actual shutter speed is as follows.
1 camera cable & standard communication speed: 1,969.8 [us] (42 times of 46.9 [us])
1 camera cable & high communication speed: 1,984.7 [us] (89 times of 22.3 [us])
2 camera cables & standard communication speed: 1,997.5 [us] (85 times of 23.5 [us])
2 camera cables & high communication speed: 1,993.6 [us] (178 times of 11.2 [us])

H4 Induj abew| esawe) z-1

3 Specify the camera gain while checking the image.

Gain : I—DD
B mm—

Setting value

(H4 Indu| ebew| elawe)) sbunieg eiswe) g-z-1

L D .
Setting item e ] escription
Camera gain FZ-SC/S/SHC/SH Adjusts the Camera gain when the shut-
0 to 230 [85] ter speed, the lens aperture, and light-

ing conditions cannot be used to bright-
FZ-SC2M/S2M/SC5M O /S5M O /SF en the image. Usually, the factory de-
a/sp O fault value can be used.

0 to 230 [50]

FZ-SC5M3
0 to 230 [65]

Fz-SQ OO0O0O
16 to 64 [16]

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

FH-SC12/SM12
0 to 255 [0]

FH-SCO5R/SMO5R
0 to 63 [0]

FH-S O X/S O X05/S [ X12
0 to 240 [0]

FH-S O 21R
0 to 200 [0]
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M Precautions for Correct Use

* When an Intelligent Compact Digital camera, FZ-SQUUO, 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 defec-
tive pixels affect the measurement results, lower the gain setting of the camera or use a CCD
camera.

* When performing defect inspection, keep the gain setting at a low value to suppress the influ-
ence of image noise.

| Reset Mode (FH-SC05R/FH-SMO5R/FH-SC21R/FH-SM21R only)

Change the mode when you capture a mobile object.

Reset Mode :
= Rolling Shutter " Global Reset
Setting value L.
ing i D t
Setting item [Factory default] escription
Reset mode * [Rolling shutter] Sets the reset mode.
* Global reset * Rolling shutter

Uses this mode when capturing static objects.
Usually, use this setting.

* Global reset
Uses this mode when capturing moving objects.
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m Precautions for Correct Use

* FH-SCO5R/FH-SMO05R/FH-SC21R/FH-SM21R are rolling shutter cameras.

» 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.
FH-S [0 05R
With Binning 1-line setting: 36.375 [us]
With Binning 2-line setting: 43.583 [us]
FH-S 0 21R
1 camera cable & standard comm speed setting: 46.8562 [us]
1 camera cable & high comm speed setting: 22.3399 [us]
2 camera cables & standard comm speed setting: 23.4556 [us]
2 camera cables & high comm speed setting: 11.1766 [us]
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Trigger Timing

‘ Time I

Exposure Time |
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Line1

Line2 | Exposure Time |

Line3 | Exposure Time |

Line4 | Exposure Time |

Line5 | Exposure Time |

: : > & Timing difference
Line N-2 | Exposure Time between 1 line
Line N-1 | Exposure Time

Line N | Exposure Time

< |

Strobe Lighting Time “1

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.
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Trigger Timing
Time |
Line1 Exposure Time |
Line2 Exposure Time : |
Line3 Exposure Time I |
Line4 Exposure Time 1
Line5 Exposure Time i |
1 1
1 1
1 1
Line N-2 | Exposure Time ] |
Line N-1 | Exposure Time 1 |
Line N Exposure Time l |
1 1 |
e Sie S
IS 1€ - 21
1 Strobe Lighting Time | Maximum 1

exposure time
difference
between lines

Reverse Conversion (supported by FH-SCLILI/FH-SMLILI/FH-C21R/
FHSM21R. Not supported by FH-SC05R/FH-SM05R)

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 setting.

Camera Select camera

Cameral Cameral Camera2 Camera3

Camera setting I Screen adjust ‘White balance Calibration

2 In the Camera settings area, specify the reverse conversion settings.

| Mirror an image : [T 11 M —

Setting value

Setting it
etting ttem [Factory default]

Description

Mirror an | 1] * Checked Places a check here when reversing the camera image vertically.
image * [Unchecked]
—— * Checked Places a check here when reversing the camera image horizontal-
* [Unchecked] ly.

Setting Multi-slope Function (for Monochrome Cameras of FH-SML]
L1 Only)

Set this option if you wish to capture a work having a wide dynamic range with a single exposure with-
out 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.
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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 Pag
=32 -7
[=re] 3 -
3 0o g
53§ :
[S== .
3 g
L0 g TS
> § : Electrification : Solid line: normal image
® : : Dotted line: HDR image
Ot Tt :
Expostre time T
1 In the Item tab area, click Camera setting.
Camera Select camera
Camera0 Cameral Camera2 Camera3
I Camera setting I Screen adjust White balance Calibration
2 In the Camera settings area, specify the Multi-slope settings.
Multi-slope - [~ Enabled I 0 |
I Y sl B
L. Setting value ..
Setting item d Description
[Factory default]
Multi- Enabled |+ Checked Places a check here to use the multi-slope function.
slope ¢ [Unchecked]
Slider - Sets a new level of the inclination of brightness. When moving the

slider to the left, images with wide dynamic range can be support-
ed.

The desired level can be set in 255 stages.

Binning Settings for Monochrome Cameras only (Not supported by
FH-SMX / FH-SM21R)

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.
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M Precautions for Correct Use

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

Camera model Brightness Sensitivity Frame rate
FZ-S/-S2M/-S5M3/-SH/-SF/-SP Effective Effective
FH-SMX05/-SMX12 Effective Effective
FH-SM/-SM02/-SM04/-SM12 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

Setting item Description
ng ! [Factory default] L
Binning setting * [1line] * 1line
e 2lines Data is transferred line by line.

* 2lines
Data is transferred two lines at a time.
Each image is scanned skipping one scan line per two consec-
utive lines. Measurement precision is decreased because the
image resolution in the vertical direction is lower.

I 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 setting
screen of the processing item window and the Image Display area of the Main screen.

Start line

.

Image range
to be scanned

\‘ End line

-]
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@ Additional Information

About minimum number of lines:

» With the FH-SM I / FH-SMX O / FH-SMO5R, the minimum number of lines (minimum
value between the start and end lines) is 4 line.

» With the FH-SC 0 / FH-SCX O / FH-SCO5R, the minimum number of lines is 4 lines.

» With the FZ-S OO excluding the FZ-SQ series and FZ-S [0 5M3, the minimum number of
lines is 12 lines.

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

» With the FZ-S [0 5M3, the minimum number of lines is 4 lines.

» For FZ-S U0 5M3, the step width of the Start and End lines is 4 lines. When loading a scene
created with the FZ-S [J 5M2, the number of lines loaded will be a maximum of 4 lines.

» With the FH-S [0 21R, the minimum number of lines is 1,848 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".

H4 Induj abew| esawe) z-1

1 In the Item tab area, click Camera setting.

Camera Select camera

Cameral Cameral Camera2 Camera3

I Camera setting Screen adjust ‘White balance Calibration
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2 Set the start and end lines in the Number of Lnes to be Read area.

Number of lines to be read

0| - |- 1087
Startline - :l I ﬁ

endine —

m Precautions for Correct Use

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

I Electronic Flash Setting

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

m Precautions for Correct Use

The setting here applies when STGOUT is selected for the output signal in Common settings on
the Output signal settings page of the camera accessed by selecting Tool - System settings.
When STGOUT is selected, the signal is controlled by each setting value of SHTOUT for each
line.

For details, refer to Setting the SHTOUT Signal [Output Signal Settings] in the Vision System
FH/FHV Series User's manual (Cat. No. Z365).

1 In the Item tab area, click Camera setting.
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Camera Select camera

Cameral Camerat Camera2 Camera3

Camera setting I Screen adjust ‘White balance Calibration

2 In the Electronic flash setting area, specify each item.

Electronic flash setting

STEP - STGOUT delay : a0 us

|
STGOUT width - 90 us

|
STGOUT polarity : [G‘ Positive s Negative]

.. Setting value oy
Setting item [Factory default] Description
STEP-STGOUT de- | 0to 511 [0] Sets the waiting time from the time the STEP signal is input until
lay (1 count: 30 [ps]) the electronic flash trigger output signal comes ON.
Delay time = Count x 30 ys + 90 us
The delay time varies depending on the polarity of STGOUT
pulse.
The displayed time is for the positive polarity. Add 35 [us] to the
displayed time when the polarity is negative.
The display time becomes within a range of +10 [us] to the setting
value.
STGOUT width 0to 43,689 [3] Sets the output time for the electronic flash trigger signal.
(1 count: 30 [ps]) lif 0 is set, the electronic flash will not flash.
STGOUT polarity * [Positive] Selects the pulse polarity of the electronic flash trigger.
* Negative * Positive polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from OFF to ON.
* Negative polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from ON to OFF.

@ Precautions for Correct Use

* Do not perform next camera image input processing before STGOUT signal output is com-
pleted. If it were done, STGOUT signal may not be output. Perform camera image input proc-
essing after STGOUT signal output is completed or set the STEP-camera delay, STEP-
STGOUT delay, and STGOUT pulse width properly so that the electronic flash flashes syn-
chronizing with the exposure time.

1-2-4  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.
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m Precautions for Correct Use

+ The STGOUT signals that can be output are as follows.
« FH-1000/2000/3000/5000 series: SGTOUT 0 to 7
* FH-L series: STGOUT 0to 3

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

H4 Induj abew| esawe) z-1

1 Click Tool — System settings — Camera — Output signal setting.
For details, refer to Setting the SHTOUT Signal [Output Signal Settings] in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365).

2 Select STGOUT for Output Signal in Common setting area.

3 Place a check to Output even if camera is not connected in STGOUT setting area.
With this setting, STGOUT signals (STGOUTO to STGOUT?7) which are not connected with
cameras can be used. Configure the STGOUT Width of the STGOUT of corresponding Cam-
era Image Input FH Processing Iltem.
For details, refer to Electronic Flash Setting on page 1-39.
Example:
Camera 0 uses STGOUTO and STGOUT1 and Camera 2 uses STGOUT2.

elowe) e 0] sayse|4 o1uouos|g aidyni Bulubissy y-z-1

STGOUTO
gn: H j Camera0
1 = —
EH ' H STGOUT1
=ﬁ@ﬂ

j Camera2

STGOUT2

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

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

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

7 In the Electronic flash setting area in the Camera 2 tab of Camera Image Input FH processing
item, enter the settings for SGTOUT 2.
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8 In the Electronic flash setting area in the Camera 3 to 7 tab of Camera Image Input FH proc-

essing item, set 0 to the STGOUT width.

@ Additional Information
When an electronic flash is not used or it does not flash, enter 0 to the STGOUT Width.

1-2-5  Screen Adjustment Settings (Camera Image Input FH)

Set the lighting and lens conditions for each camera.
* Lighting Control on page 1-42
 Line Bright on page 1-56

I 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. Moreover, adjusting brightness automatical-

ly or selecting one of the preset patterns are also possible.

1 In the Item tab area, click Screen adjust.

Camera Select camera

Cameral Camera2 Camera3

Cameral

Calibration

Camera setting Screen adjust I ‘White balance

2 In the Lighting control area, specify the brightness.
Displayed contents vary depending on the connected camera, electronic flash controller, or

camera-mount lighting controller.

@ Intelligent Compact Digital Camera FZ-SQ [I[ICIC] is connected:

¢Lighting control

=

Pattern select

CH 0o F
[T On all the time

Modulate mode : IPWM vI
Pat: 0
Adjustment : |71J'i| J _l

cH | Par [Adiust_ |
0 0 1
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Setting value

Setting item [Factory default] Description
Pattern select * Pattern 0 Selects one of the preset lighting patterns.
» Pattern 1 * Pattern 0:
Lit
* Pattern 1:
Unlit
Part e 0: Unlit Sets the brightness for the selected parts.
* 1:Lit

@ Precautions for Correct Use

When the lighting of FZ-SQ OO is used, there are following restrictions.
* The measurement processing time with the lighting on can become longer than that with the

lighting off.

* There are restrictions in the operation of Multi-trigger Imaging. For details, refer to 7-70 Multi-
trigger Imaging on page 1-156.

@ Camera-mount Lighting Controller FL-TCC1 is Connected:

L ighting control

Pattern select i

CH | Part | Adjustment|

0 0

64

CHOo &
[T On all the time

Part 0

Modulate mode : IDthy'

[]
Adjustment : |—54|:|B —.l— EI

Setting value

Setting item Description
ng ! [Factory default] P
Pattern select - Selects one of the preset lighting patterns.
Part 0 to 255 [64] Sets the brightness for the selected parts.

m Precautions for Correct Use

Per its specifications, the FL-TCC1 cannot emit light longer than 50ms. For that reason, note
the following restrictions.

When using Global Reset
» Even if the shutter speed is increased to 50ms or more, it does not become brighter.
When using Rolling Shutter
* When the Reset Mode is set to Rolling Shutter, the lower part of the image will become dark-

er.

* When the Reset Mode is set to Global Reset, even if the shutter speed is increased to 50ms
or more, it does not become brighter.
To avoid this restriction, use the FLV-TCCLI.

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1-43

H4 Induj abew| esawe) z-1

(H4 Indu| ebew elawe)) sbunieg Juswisnlpy ussios G-z-1



1 Input Image

® Camera-mount Lighting Controller FLV-TCC1 is connected:

Lighting control

cH | Part [ Adust. |

0 0 128

Pattern select

cHo @
™ Onallthe time

Maodulate mode : Duty -
Part: 0

.. Setting value L.
Setting item s A Description
Pattern select - Selects one of the preset lighting patterns.
On all the time * Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode e [Duty] Selects the lighting adjustment method.
* Voltage/Current | * Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.
Part 0 to 255 [128] Sets the brightness for the selected parts.

M Precautions for Correct Use

Per its specifications, the FL-TCC1 cannot emit light longer than 50ms. For that reason, note

the following restrictions.

When using Global Reset

» Even if the shutter speed is increased to 50ms or more, it does not become brighter.

When using Rolling Shutter

* When the Reset Mode is set to Rolling Shutter, the lower part of the image will become dark-
er.

* When the Reset Mode is set to Global Reset, even if the shutter speed is increased to 50ms
or more, it does not become brighter.

To avoid this restriction, use the FLV-TCC.
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@ Camera-mount Lighting Controller FLV-TCC4 is connected:

(Lighting control

L
¥

Pattern select

tho @
™ On all the time
Modulate mode :
Part:

Ad]ustment IiusJ J

cH | Part [Adust. |

0 0 123

1 1 0

2 2 0

3 3 0
Duty ~

Setting value

Setting item [Factory default] Description
Pattern select - Selects one of the preset lighting patterns.
On all the time * Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode * [Duty] Selects the lighting adjustment method.

* Voltage/Current

* Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.

@ Camera-mount Lighting Controller FLV-TCC1EP is Connected:

¢Lighting control

=

Pattern select

cHo &
[T ©On all the time

Modulate mode :
Part ]

Adustment: [ || <

cH | Pat [ Adjust. |
0 0 128
[Duty [-]

Setting item

Setting value
[Factory default]

Description

On all the time

* Checked
* [Unchecked]

Places a check here to keep the lighting turned ON all of the
time regardless of the exposure time.
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1-46

Setting item

Setting value
[Factory default]

Description

Modulate mode

* [Duty]
* Voltage/Current

Selects the lighting adjustment method.
e Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.

® Camera-mount Lighting Controller FLV-TCC3HB is connected:

Aighting control

cH | pPart |Adust. |
0 0 128
(=2 1 1 0
--@ 2 2 0
)
Pattern select
cHo &
™ On all the time
Maodulate mode : IDuty j
Patt: 0
Adjustment : | 128 | ——

Setting value

Setting item [Factory default] Description
On all the time * Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode e [Duty] Selects the lighting adjustment method.

* Voltage/Current

Och connected:

* Duty
The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).

* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.

Och is for the spotlighting.

1ch / 2ch connected:

Selects voltage/current adjustment when using this with a high-

speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.
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N
o
- . . [V
@ Camera-mount Lighting Controller FL-TCC1PS is connected: 3
ALighting control ;—’
(CHON/OFF @
AllCHs ON_| | AllcHs OFF | ®
¥ CHo ¥ CcHs 3
I CH1 ¥ CHg a
¥ CH2 I CH10 T
¥ CH3 I CcH11
¥ CH4 ¥ cH1z2
¥ CHs ¥ cH1z
¥ CHg ¥ CH14
M cH7 M cH15 .
hdjustnent N
Intensity - = )
’n sty [ ]| <] —— :
@
g
2
L. Setting value o E
Setting item Description =
g [Factory default] P 3
3
CH ON/OFF + Checked Control all channels together. :‘63
* [Unchecked] =
«Q
CHO to CH15 * Checked Specify a channel to be adjusted. o
* [Unchecked] a;?
Intensity 0 to 255 [128] Set light intensity of the selected channel. z
El
D
@ Camera-mount Lighting Controller FL-MD [] MC is connected: ®
=}
Set the lighting direction, lighting colors, and emitting intensity. 2
:
T

24 VVDC connector

Parts of the lighting controller composed of 13 channels (part: 100 to 103, part: 200 to 203, part:
300 to 303, and part: 400), the emitting intensity in each channel can be specified with RGB and
128 gradations.

Screen Configuration:
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Lighting control

pat |[R [c [B |
O1wo 64 64 64
101 64 64 64
O102 64 64 64
103 64 64 64
200 64 64 64
[J201 64 64 64
[J202 64 64 64
203 64 64 64
[J300 64 64 64
[O301 64 64 64
302 64 64 64
[J303 64 64 64
[J400 64 64 64

| Easyseting |

Intensity Adjustment

Batch : H| o ] Ii—l '7 }
; I NN —
o ——EE — E
B ——EE —El
.. Setting value .
Setting item e dea Description
Schematic diagram | - Display a number for the part corresponding to the product.
The displayed color differs from the emitting lighting color.
Combining ON/OFF of R,G,B LEDs illuminates color of red,
green, blue, yellow, magenta, cyan, white, gray (all OFF).
Adjustment target e All Select the adjustment target.
selection * Dome e All: All parts
* Coaxial * Dome: Part 100 to 303
e Upper e Coaxial: Part 400
* Middle ¢ Upper: Part 300 to 303
* Lower * Middle: Part 300 to 203
* Vertical * Lower: Part 100 to 103
* Horizontal * Vertical: Part 100, 102, 200, 202, 300, 302
* [None] * Horizontal: 101, 103, 201, 203, 301, 303
* None: Clear all selection
Easy setting button | - Use this when performing settings according to an application,
lighting irradiation pattern, and a condition of the measurement
object (defect direction and surface state).
Part selection * 100, 101, 102, Select one or more parts to set the emitting intensity of each
103, 200, 201, color.
202, 203, 300, Set the selected parts in the Intensity Adjustment area below.
301, 302, 303,
400, [Un-
checked]
Intensity Adjust- 0 to 127 [64] Set the color and light intensity of the selected target.
ment For the selected part, % setting is also available. The time of
clicking the % button is the reference.

I Setting the Lighting Conditions with “Easy Setting”

The prepared options make the setting easier.
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1 Click Easy Setting on the lighting control area.
The following screen is displayed.

Lighting control

ey oL

" Defect/Foreign matter

H4 Induj abew| esawe) z-1

& Stain/Color spotting

N

= =

1
-

ER -

Surface state

K
LN

Intensity : [ “U” (3 _|_ B

2 Set application, lighting colors, and surface conditions.
The displayed items depend on applications.
» Defect/Foreign matter
Select the irradiation angle and defect direction. Adjust the emitting intensity when necessa-

ry.

(H4 Indu| ebew elawe)) sbunieg Juswisnlpy ussios G-z-1

Lighting control

e

& DefectForeign matter

v
—— - ;
—  Stain/Color spotting
'E' ¢ Custom settings
AR cIrradiation angle
F N
F N
N
= = &

Direction of defect ——

A"

Intensity : r—s.-,"_] [il :.,-.!: f;l

+ Stain/Color spotting
Select the lighting color and surface conditions. Adjust the emitting intensity when necessary.
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Lighting control

e

" Defect/Foreign matter
= Stain/Color spotting

N7

ll:'%ﬂ[[] T
e
e

EE -

Surface state

K

Intensity : |_5“E|E| |_I_v| El

» Custom settings
This screen is displayed when clicking Easy setting after detailed settings per each part.

(Lighting control

s

¢ DefectForeign matter

v
T
— Stain/Color spotting
ﬁ & Custom settings
S
 — Custom settings are not possible

in this mode.

Intensity : [ & ] D _J_ D

A
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matter
* [Stain/Color

* Defect/Foreign matter
Select this to detect unevenness. Specify the irradiation

&

o

[V

Setting value 3

Setting item Description 8
ng ! [Factory default] P g
Application » Defect/Foreign | Select an application. %
3

s

T

T

spotting]
* Custom settings

angle and defect direction with the following options.
* Angle: [Coaxial], upper, middle, lower,
* Direction: [Any], horizontal, vertical
» Stain/Color spotting:
Select this to detect color differences.
Specify the lighting color and surface state with the follow-
ing options.
e Color:[W],R,G,B,Y,M, C
» Surface state: [Specular reflection], diffuse reflection
* Custom settings: In this screen, the setting is disabled.
This becomes a selected state when switched to this
screen after detailed settings were done.

Irradiation angle * [Coaxial] Select the irradiation angle for lighting.
(for Defect/Foreign | ¢ Lower * Coaxial: Part 400
matter) * Middle * Lower: Part 100 to 103

* Upper * Middle: Part 200 to 203

* Upper: Part 300 to 303

Direction of defect | ¢ [Any] Select the direction of a defect to detect.
(for Defect/Foreign | « Horizontal
matter) * Vertical
Lighting color (for | [W] Select the lighting color.
Stain/Color spot- * R
ting) * G

* B

° Y

* M

- C

Surface state (for
Stain/color spot-

ting)

* [Specular reflec-
tion]
« diffuse reflection

Select the surface state of an object to detect.
* Secular reflection:

Part 100 to 303, and 400.
* Diffuse reflection:

Part 100 to 303

Intensity

0 to 127 [64]

Adjust the emitting intensity.

(H4 Indu| ebew elawe)) sbunieg Juswisnlpy ussios G-z-1

3 Click Go Back.
The Apply Setting dialog is displayed. Click OK to apply the setting. When clicking Cancel,
then the settings are discarded and return to the Main window.

fpply Settine

Do you want to apply settings?

‘ OK

‘ Cancel
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I Setting the Lighting Conditions in detail per part

When you want to set the lighting conditions in detail per part, select parts you want to set and adjust
the emitting intensity.

(Light ing control

pat |[R [c [B |
1m0 64 64 64
O101 64 64 64
0102 64 64 64
0103 64 64 64
200 64 64 64
201 64 64 64
202 64 64 64
[J203 64 64 64
300 64 64 64
0301 64 64 64
0302 64 64 64
0303 64 64 64
[J400 64 64 64

Easy Setting |

(Intensity Adjustment
Batch :

R:

G: D J:lj
B: — [ R ed B

J]]

1 Place a check to the target part. When adjusting multiple parts at the same time, place a check
to them.

Light ing control

pat R |& [B |
Ow o o0 o0
Owt o o o
M0z o 0 0
Ow: o 0o o
F20 0 0 0
Ozt 0o 0 o0
Oz o o0 o0
Oz o 0 o0
0300 64 64 64
301 64 64 64
302 64 64 64
0303 64 64 64
D00 o 0 0

Easy Setting

JIntensity ddjustment

Batch : | 0 |[| J_

R: I 0 ”:l ‘.J_.
G: I 0 ”:l ‘.J_.
B: I 0 ”:l ‘.J_.

2 Adjust the emitting intensity.
When adjusting all of R, G, B as a batch, use the Batch.
Setting in the unit of percent is also possible.
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Lighting control

cooooooo|f

Pat |

100
101
[ 102
O103
[ 200
Oz01
Oz02
203
300
0301
302
0303
400

H4 Induj abew| esawe) z-1

oo o oo o oo ol
oo oo oo o|m

o m
Y
Moo
IR R
Moo
Y

(=1
(=1
=

Easy Setting |

eIntensity &djustment

Batch : | 0 ”:l ‘.J_.

o o] =]
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@ Precautions for Correct Use

» There is no restriction on power consumption nor on emitting mode when using lighting with
lighting controller FLV-TCC1EP.

» Restrictions on power consumption and emitting mode vary depending on your product. See
the following table for details.

(1) FLV-TCC4/TCCA1

» Without external power supply

Power con- Lighting mode™ READY
Total power sumbtion per Connecta- : OFF time
consumption P P bility Always- simulta- Single .
channel on neous delay™
Grater than 7.5W | Greater than Not con-
7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W or less Less than 7.5W Connecta- OK OK OK None
ble
* With external power supply
Power con- Lighting mode™ READY
total power con- sumbtion per Connecta- : OFF time
sumption p p bility Always- Simulta- Single X
channel on neous delay™
Greater than Greater than Not con-
15W 15W nectable
15W or | C ta-
or less onnecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
15W or less Less than 15W Connecta- NA OK OK Yes
ble
7.5W orl -
5W or less Connecta NA OK OK Yes
ble
7.5W orl L than 7.5W ta-
5W or less ess than 7.5 Connecta OK OK OK None
ble
(2) FLV-TCC3HB
» Without external power supply
Och (spot lighting) not connected
Total power Power con- Lighting mode™ READY
i i Connecta- .
consumption sumption per . Always- | Simulta- OFF time
(1ch/2ch) channel bility Single a
on neous delay
Greater than Greater than Not con-
7.5W 7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W orl L han 7.5W -
5W or less essthan 7.5 t()3I<;nnecta OK OK OK None

1-54

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1)



1 Input Image

5
o
Och (spot lighting) connected: %
Y
Total power Power con- Lighting mode" READY 3
: ' Connecta- . D
consumption sumption per . Always- | Simulta- OFF time Q
bility Single *1 =
(1ch/2¢h) Channel on neous delay _g
c
Greater than Greater than Not con- a
5.5W 7.5W nectable *
7.5W or less Connecta- NA NA OK None
ble
5.5W or less Less than 5.5W Connecta- OK OK OK None
ble =
N
» With external power supply A
Q
Och (spot lighting) not connected §
>
Total power Powercon- | . . Lighting mode™ READY é’
consumption sumption per - Always- | Simulta- OFF time 3
bility Single 9 g
(1ch12ch) channel on neous delay (’-/;
Greater than Greater than Not con- %
15W 15W nectable @
15W or | - %
5W or less Connecta NA NA OK Yes %
ble g
7.5W or | ta- 3
5W or less Connecta NA NA OK None 3
ble Q
_ 5
15W or less Less than 15W Connecta NA OK OK Yes E
ble -
T
7.5W or less Connecta- NA OK OK Yes
ble
7.5Worl L han 7.5W -
5W or less ess than 7.5 Connecta OK OK OK None
ble
Och (spot lighting) connected:
Power con- Lighti de" READY
Total power sumw tion per Connecta- '9 |-ng mode OFF time
consumption . . bility Alwayss = Simultas Single .
channel on neous delay™!
Greater than Greater than Not con-
14W 15W nectable
15W -
orless Connecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
14W or | L han 14W -
or less ess than Connecta NA OK OK Yes
ble
7.5W or | ta-
5W or less Connecta NA OK OK Yes
ble
7.5W or | Less than 7.5W C ta-
or less ess than bIZnneca OK OK OK None

*1. e« Lighting modes

Always-on lighting
mode

The lighting is always turned on by a constant pulse cycle. This mode is
enabled when placing a check in the On all the time in the Lighting
control area.
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Simultaneous lighting | All lighting connected is synchronously turned on with the trigger. Set
mode the Adjustment in the Lighting control area for each lighting to any val-
ue other than 0.

Single lighting mode Only one lighting is synchronously turned on with the trigger. Set the
Adjustment of one part in the Lighting control area to any value other
than 0. When two or more channels are set to any value other than 0,
the lighting will not be turned on.

* READY OFF time delay

The turning OFF time for the READY signal will be delayed for approximately the exposure time

compared to no camera-mount lighting controller connected.

(Example) Connection example for connecting an external power supply, and the lighting modes.

* When four lighting with a power consumption of 1 W each are connected to a camera-mount
lighting controller, all lighting modes (Always-on, Simultaneous, and Single ) are available.

* When four lighting with power consumptions of 2W, 3W, 4W, and 5W each are connected to a
camera-mount lighting controller, two lighting modes (Simultaneous and Single) are available.

* When four lighting with power consumptions of 12W, 1W, 2W, and 1W each are connected to a
camera mount lighting controller, Single lighting mode is only available.

I Line Bright

A graph showing gray distribution for one line in the image is called the Line bright. Each line bright
corresponding to R, G, B for any line in horizontal and vertical directions is displayed.

1 In the Item tab area, click Screen adjust.

Camera Select camera

Cameral Camerat Camera2 Camera3

—

Camera setting Screen adjust ‘White balance Calibration

2 Place a check to the Display line bright.

(Line bright
™ Display line bright

=5, UDED|

3 Move the line to a position whose density distribution is desired to see.
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R, G, B graph lines Max. density value (red)

L Indicates the max. density value.

L J

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

This feature compensates the color of images loaded from a camera and sets the white balance to
make white objects look white.

By adjusting the white balance, proper white color is reproduced with any type of lighting.
Moreover, optimum values can also be set automatically.

E Additional Information

* The white balance setting is only available when a color camera is used.
* In the following cases, make sure to set the white balance.
* Newly installed
* A camera or lighting is changed
Since measurement results may vary with changes in the white balance settings, make sure to
verify the operation.

1 In the Item tab area, click the White balance.

Select camera

Cameral Camera2 Camera3

Camera setting Screen adjust ‘White balance Calibration

2 Shoot a white piece of paper or cloth.

3  Click the Auto.
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Yhite balance setting

v Cosdld ¥
> ool (]
° =Ul] 4

Mo input of camera image .

@ Additional Information

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.

4 Set the R, G, and B values as necessary.
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Setting value
[Factory default]

White balance set- | 0.001 to 7.999 (R, G, B respectively) Adjusts the white balance.
ting (Fz-SQ OO0 0.001 to 3.000) Whiteness increases when the value of
* R FZ-SC R, G, and B is increased.
* G [R=1.183]

* B [G=1.000]

[=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-sQ OOOO
[R=1.000]

[G=1.040]

[B=1.800]

FH-SC OO /FH-SCX OO /FH-SC21R
[R=1.000]

[G=1.000]

[B=1.000]

FH-SCO05R

[R=1.274]

[G=1.000]

[B=1.388]

Setting item Description

H4 Induj abew| esawe) z-1
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1-2-7  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.

» Specifying Points and Setting (Point Specification) on page 1-60

» Setting Calibration through Sampling Measurement (Sampling) on page 1-61

* Inputting and Setting Values (Value Setting) on page 1-63

» View Calibration Parameters on page 1-65

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1-59



1 Input Image

1-60

@ Additional Information

For outputting measurement values in actual dimensions, select the Calibration in the Output
parameter for each processing unit to ON. When the Calibration is OFF (factory default), then
measurement values are output as camera image coordinates.

I Specifying Points and Setting (Point Specification)

This is a method for performing calibration by selecting arbitrary points (in pixels).
Calibration parameters are automatically calculated by entering actual coordinates of selected posi-
tions. Up to three points are possible to select.
* When the magnification of X and Y directions is the same:
Select two points.

X:Y=1:1

X:Y=1:

Calibration
— A

* When the magnification of X and Y directions is not the same:
Select three points.

X:Y=5:3

X:Y=1:
Calibration
— A

@ Additional Information

When two points are selected, the coordinate system is set to the left-handed system (clock-
wise). When performing the calibration including the coordinate system, select three points.

1 In the Item tab area, click the Calibration

Camera Select camera

Cameral Camerat Camera2 Camera3

—

Camera setting Screen adjust ‘White balance Calibration

2 In the Calibration setting area, select the Specify point.

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

Point coordinate

il
[ 125.DDDE@| 129.000[@3 |E|
B

H4 Induj abew| esawe) z-1

Actual coordinate

T
n.nun[@ | n.nnn[@:‘é‘ﬂ

{

‘ 0K Cancel

(H4 Indu| ebew| eiewe)) uoneiqied /-z-L

Setting item [F:i::;:yg;:fl:jl g Description
Point coordinate 0 to0 9,999.9999 -
X, Y [Point clicked in
the window]
Actual coordinate -99,999.9999 to -
X, Y 99,999.9999
[0]

5 Set the second and third points in the same way.

6 Click the Generate calibration parameters.
The calibration parameters will be generated.

Clickimage, and point is added. Edit

Delete

‘ Generate calibration parameters

I Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
Calibration parameters are automatically calculated by searching a registered model and setting the
actual coordinate of the position.

1 In the Item tab area, click the Calibration

Camera Select camera

Cameral Cameral Camera2 Camera3

Camera setting Screen adjust ‘White balance Calibration

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1-61



1 Input Image

In the Calibration setting area, select the Sampling.

Calibration setting
" Specify point ' Parameter

& Sampling

In the Sampling area, click the Register model.

Sanp | ing
Mo. |

Point coordinate Actual coordinate

Register model Search region

Register the model with the Drawing tools.

Set a search region as necessary.
The initial value is the entire screen.

Click Sampling measurement.

Measurement is performed.

The search result (crosshair cursor) is displayed in the Image Display area and the Sampling
Coordinate window is displayed.

Sanp | ing

Mo.

Point coordinate I Actual coordinate

Register model

Search region

(

Sampling measurement

| EE

In the Sampling Coordinate window, set the X and Y values.

Sampling coordinate

hetual coordinate

[ o.0000.), [ o000 &
|

R |
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-
0
O
Y
8 ci 5
Click OK g
The point coordinates and actual coordinates are registered in the Sampling area. E)
@
Gamp | Ing 2
Mo. Point coordinate Actual coordinate -g
0 (320,240) (0,0) =%
-n
u

‘ Register model ‘ Search region ‘ Edit |

‘ Sampling measurement | ‘ Delete

9 Move the measurement object and repeat the step 3 to 8.

10 Click the Generate calibration parameters.
The calibration parameters will be generated.

=
‘{ Generate calibration parameters

(H4 Indu| ebew| eiewe)) uoneiqied /-z-L

I Inputting and Setting Values (Value Setting)

Set calibration data directly with numerical values.

1 In the Item tab area, click the Calibration

Camera Select camera
Cameral Cameral Camera2 Camera3
Camera setting Screen adjust ‘White balance Calibration J

2 In the Calibration setting area, select the Parameter.

Calibration setting

' Sampling

3 In the Parameter area, specify values for Coordinate, Origin, Magnification.
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Parameter

Coordinate : Lefthand i
QOrigin : Upperleft -
Magnification : 1.00000 |

Generate calibration parameters

Setting value
Setting item Description
9 [Factory default] P
Coordinate * [Lefthand] e Lefthand
* Righthand The clockwise is forward when setting the coordinates.
* Righthand
The counter-clockwise is forward when setting the coordi-
nates.
Lefthanded
0 X
/F’ositive
Y
Righthanded ' ot
ositive
ol ™,
Origin * [Upper left] Sets the origin of the actual coordinates.
* Lower left
Upper left of screen
¢ Center C\
Center of screen
Lower left of screen
Magnification 0.00001 to Specifies the ratio of one pixel to the actual dimensions.
9.99999

4 Click the Generate calibration parameters.
The calibration parameters will be generated.

S
‘( Generate calibration parameters
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I View Calibration Parameters

View the set calibration data.

H4 Induj abew| esawe) z-1

1 In the Item tab area, click the Calibration

Camera Select camera
Cameral Camerat Camera2 I Camera3 L
Camera setting Screen adjust ‘White balance I Calibration
N
(o]
In the Calibration parameter area, confirm the calibration data. z
Calibrat ion parameter g
A 1.000000 D 0.000000 Fg
B: 0.000000 E 1.000000 8
(0]
C: 0.000000 F: 0.000000 Q_>|
Field of view : 640.000000 %
(2]
e
(V)
3
[©]
]
Setting item Setting value Description 3
A Calculation value | These are calibration conversion values. Camera coordi- ®
. =}
B Calculation value | nates are converted to actual coordinates based on these ?
C Calculation value | Values. _ . ul
. The conversion formulas for actual coordinates are as fol- =~
D Calculation value
E Calculati | lows:
alculation value . . .
(X, Y): Measurement point (camera coordinates), Unit: pixel
F Calculation value | (x' y'): Conversion point (actual coordinates)
X' =AxX +BxY + C
Y'=DxX+ExY +F
Field of view Calculation value An actual dimension in the X direction.

1-2-8  External Reference Tables (Camera Image Input FH)

No. Data name Data ident Set/Get Data range

None Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(other errors)

None Lighting control(Site | lightGain Set/Get A representation of a lighting
List) brightness of each Part in
hexadecimal. A value of Part
0 to Part 7 is presented from
left to right. Example: When
the illumination brightness of
Part 0 to Part 3 was set to
255 (ff): ffffffff00000000
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No. Data name Data ident Set/Get Data range
None Modulate mode lightGainMode Set/Get It represents the dimming
method for each Part with
the sum of 4-bit units. 0: Du-
ty, 1: Voltage and Current.
Example: When Part 0, Part
2, and Part 5 are set to Volt-
age and Current: 1048833
None CH lightEnabledChannel | Set/Get 0: OFF, 1: ON
None STEP - STGOUT de- | strobeDelay Set/Get
lay
None STGOUT width pulseWidth Set/Get
None STGOUT polarity pulsePolarity Set/Get 0: Negative, 1: Positive
None On all the time alwaysLight Set/Get 0: OFF, 1: ON
None White balance whiteBalance Set/Get RGB
None Calibration parame- | calibParameter Set/Get A B CD E F separated by ""
ter
None Zoom zoom Set/Get
None Focus focus Set/Get
None Iris iris Set/Get
None End line endY Set/Get
None Camera model cameraModel Set/Get Connectable camera model
name
None Shutter speed exposureTime Set/Get
None Gain gain Set/Get
None Camera No. cameraNo Set/Get
None Transfer image cameraMask Set/Get Bit sum of cameras not to be
transferred.
1: Camera0, 2: Camerat, 4:
Camera2, 8: Camerag3, 16:
Camera4, 32: Camerab, 64:
Camera6, 128: Camera7?
None Iris base density irisDensity Set/Get
None Mirror an image(1)) | reverseY Set/Get 0: OFF, 1: ON
None Reset Mode shutterResetMode Set/Get 0: Rolling Shutter, 1: Global
Reset
None Binning setting binningY Set/Get 0: One line, 1: Two line
None Start line startY Set/Get
None Mirror an im- reverseX Set/Get 0: OFF, 1: ON
age(<——)
None Multi-slope(Enabled) | multiSlopeMode Set/Get 0: OFF, 1: ON
None Multi-slope(slider) multiSlopeKneePoint | Set/Get
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1-3 Camera Image Input FHV

This processing item is specialized for the FHV Sensor Controller.

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

It is possible to cpature images whose shutter speed or lighting differ by setting multiple Camera
Image input FHV to your measurement flow.

I Used in the Following Case

- See

I’ \\

’/ [Camera Setting] N

\
] - Shutter speed \
' - Camera gain )
‘. - Callibration )

\\\ N ’/
~ Pl
Seeeo Y
——eay
~

Smart Camera

@ Precautions for Correct Use

» Camera Image Input FHV is preset for Unit 0. Set only a Camera Image Input processing
item related to FHV to Unit 0.

* When switching from a color camera to a monochrome camera or switching to a camera with
a different resolution, reset the following units.

* If a camera model is different from the previous one, the camera settings are returned to the
initial ones. As same as the camera settings, a lighting and/or lens model is different from the
previous one, the settings are also returned to the initial ones.

@ Precautions for Correct Use

+ Just after starting up the Sensor Controller or just after changing scenes, it becomes no
image input. In this state, it is set to the same color image processing as in the factory default
state.

» When the Properties dialog box is opened with no image input, 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 state.

For details, FAQ For Measurement The measurement NG (image mismatch) error will result
when connecting a monochrome camera in the Vision System FH/FHV Series User's Manual
(Cat. No. Z365).
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1-3-1  Settings Flow (Camera Image Input FHV)
To set Camera Image Input FHV, follow the steps below.

Perform as necessary

Start
hd 4umEEEEEE

Select Camera (Camera Image Input FHV)

Camera Settings (Camera Image Input FHV)

Screen Adjust Settings (Camera Image Input FHV)

White Balance (Camera Image Input FHV)

Calibration (Camera Image Input FHV)

Lens Adjustment (Camera Image Input FHV)

Y Y Ye Y aYea

IS

v
Settings completed

v Results confirmation/adjustment

Test measurement IEEEEEENER

I List of Camera Image Input FHV Items

Item Description

Select camera Check the type of camera, lighting, and lens that are currently connect-
ed.7-3-2 Camera Selection (Camera Image Input FHV) on page 1-69

Camera settings Specify the camera settings such as the shutter speed or electronic flash.
1-3-3 Camera Settings (Camera Image Input FHV) on page 1-69

Screen adjust Set the lighting conditions.
1-3-4 Screen Adjustment Settings (Camera Image Input FHV) on page 1-76

White balance When using a color camera, adjust the white balance.
1-3-5 White Balance (Camera Image Input FHV) on page 1-91

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

1-3-6 Calibration (Camera Image Input FHV) on page 1-92

Lens adjustment Adjust the lens focus.
1-3-7 Lens Adjustment (Camera Image Input FHV) on page 1-98
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o
£
1-3-2  Camera Selection (Camera Image Input FHV) 2
5
Check the model of camera, lighting, and lens that are currently connected. §
5
! Camera medcame(a i -E_
Camera model E
[ Camera: WE ] <
Light model
[ Model: W ]
Lens mode|
[ o Frenes = |

In the Item tab area, Click Select camera.

In the Camera model area, you can check the camera model that is currently connected.

In the Light model area, you can check the lighting model that is currently connected.

In the Lens model area, you can check the lens model that is currently connected.

Additional Information

wthA

When using the simulation software, you can select any model in the Camera model, Light
model, and Lens model areas. When the model is changed, the corresponding settings are ini-
tialized.

(AH4 Induj ebew| eisweD) UOKOS|SS BIBWE)) Z-C-|

1-3-3  Camera Settings (Camera Image Input FHV)

Set the following photographing conditions to the camera.

» Camera Settings on page 1-69

» Binning Settings (for Monochrome Camera - FHV[J[-M0016/J/J(7 Only) on page 1-74
* Number of Lines to be Read on page 1-74

 Electronic Flash Settings on page 1-75

@ Additional Information

The display items differ depending on the camera model and lighting mode. Perform the setting
with the following procedures according to the usage environment.

I Camera Settings

Adjust the settings related to camera shutter speed and camera gain.

Set the shutter speed appropriate to the speed of the measurement object. Choose a faster shutter
speed f the measurement object is 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 values can be used.

Example:
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Camera gain Image quality Image
240 Very poor (too much noise) bright
0 Very good (less noise) dark

1 In the Item tab area, click Camera setting.

Camera Select camera |

Camera0

Camera setting Screen adjust | ‘White balance | Calibration |Lensadjuslmem|

2 In the Camera settings area, specify the shutter speed.

Camera settings

Shutter speed : 2000 - |us
Gain I—DD
Setting value
A D o
Setting item [Factory derault] escription
Shutter speed FHV7I-M0041/M008I/M0O16 01/ The Shutter speed option varies de-

MO032[/M0501/C0041/C0081/ pending on the camera model.
C0160/C032J/C05001

1 to 100000 [ps] [2000]

FHV70-MO63R1/C063RC]
55 to 100000 [us] [2000]

*1
FHV70-M120RC1/C120RC]

84 to 100000 [us] [2000]
*1

*1.  Note that the shutter speed for FHV7[1-M063R[1/M120R[/C063R[1/C120R is below.
Settable value on the screen: 1 [us] step
Actual shutter speed: 7.79 [us] step
The setting value on the screen is converted in the camera to a close value to it and reflected in the
actual operation.

3 Specify the camera gain while checking the image.

Gain : I—Dj
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o

o)

Q

3

Setting value 3

Setting item Description =
ng ! [Factory default] L 3

«Q

Gain FHV7-M0041/M0081/M0O16[1/ Adjust the camera gain when the shut- ®
=]

M032[1/M050C1/C004[1/C008L1/ ter speed, the lens aperture, and light- T
C01601/C0321/C0o500] ing conditions cannot be used to bright- 'i

0 to 240 [0] en the image. Usually, the factory de- <

fault value can be used.
FHV7[]-M063R[1/M120R/C063RLC/
C120RO

0 to 180 [0]

m Precautions for Correct Use

» Due to the specifications 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 of failure of the product in any way. If stripe noises and defec-
tive pixels affect the measurement results, lower the gain setting of the camera or use a CCD
camera.

» When performing defect inspection, keep the gain setting at a low value to suppress the influ-
ence of image noises.

(AH4 Indu| ebew| eiswen) sbupeg elowe) ¢-¢-|

I Reverse Conversion

Set this option when reversing the camera image vertically or horizontally. Changing the order to read
out from the imaging elements will not cause any delay in image transfer.

1 In the Item tab area, click Camera setting.

Camera Select camera

Cameral

Camera setting Screen adjust I ‘White balance i Calibration I Lens adjustment

2 In the Camera settings area, specify the reverse conversion settings.

| Mirror an image : i W= |

Setting value

Setting it
etting Htem [Factory default]

Description

Mirror an | 1] * Checked Places a check here when reversing the camera image vertically.
image * [Unchecked]

— — * Checked Places a check here when reversing the camera image horizontal-
¢ [Unchecked] ly.

Reset Mode (for FHV7-M063R/FHV7-C063RO/FHV7-M120R
C/FHV70-C120R only)

This mode is used to capture moving objects.

Reset Mode :
% Rolling Shutter ™ Global Reset
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Setting value

Setting item Description
ng ! [Factory default] PY
Reset mode * [Rolling shutter] Sets the reset mode.
* Global reset * Rolling shutter

Uses this mode when capturing static objects.
Usually, use this setting.

* Global reset
Uses this mode when capturing moving objects.
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m Precautions for Correct Use

+ FHV70-M063RO/FHV7-C063RO/FHV7-M120RO/FHV7-C120RO are the rolling shut-
ter cameras.

» The exposure 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 varies between lines, the exposure time length is the
same between lines.

» As the exposure start timing differs, control the strobe lighting time from the start of exposure
of Line 1 to the completion of the exposure of Line N.

» The rough estimation for the strobe lighting time is the difference between the exposure time
+ (the number of lines - 1) x 1 line timing.

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

AH4 Induj aBew| eiawe) ¢-1

Trigger Timing

Time I

(AH4 Indu| ebew| eiswen) sbupeg elowe) ¢-¢-|

< |

Line1 | Exposure Time |
Line2 i I Exposure Time |
Line3 : I Exposure Time |
Line4 : I Exposure Time |
Line5 : I Exposure Time |
1
o | - > i
Line N-2 | I Exposure Time
Line N-1 : I Exposure Time
Line N : I Exposure Time
1
!

Strobe Lighting Time 1

About Exposure Time of Global Reset for Reset Mode:

+ Although exposure for all lines starts at the same time, the exposure time length varies be-
tween lines.

» As the exposure time differs, control the strobe lighting time from the start of exposure of Line
1 to the completion of the exposure of Line 1.

Trigger Timing

Time
—

Line1 Exposure Time |

Line2 Exposure Time : |

Line3 Exposure Time !_l

Line4 Exposure Time ;4

Line5 Exposure Time 1 |

Line N-2 Exposure Time

Line N-1 Exposure Time

Line N Exposure Time 1 |
I U N
= 1€ - >
1 Strobe Lighting Time | Maximum 1

exposure time
difference

between lines
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Binning Settings (for Monochrome Camera - FHVLI[1-M0016L1C1[]
Only)

Binning is a function for obtaining a single value by adding multiple lines together.
In some case, this gives the effect of virtually raising the sensitivity of the brightness by combining
multiple lines and another case the effect of increasing the frame rate by decreasing the amount of

data to be transferred.

1 In the Item tab area, click Camera setting.
In the Binning settings area, select either 1 line or 2 lines.

Setting value

Setting it D ipti
etting item [Factory default] escription
Binning setting * [1line] * 1line
e 2lines Data is transferred line by line.

e 2lines
Data is transferred two lines at a time.
Each image is scanned skipping one scan line per two consec-
utive lines. Measurement precision is decreased because the
image resolution in the vertical direction is lower.

I 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 setting
screen of the processing item window and the Image Display area of the Main screen.

Start line
o

Image range
to be scanned

\- End line

-]

@ Additional Information

About the minimum number of lines:

* For FHV7[-M004[1/M008[1/M0161/M032[1/M050C1/C004[1/C0081/C016[1/C032C1/
C0500, the minimum number of lines (minimum value between the start and end lines) is 3
lines.

* For FHV7-M063R/M120R/C063R/C120R], the minimum number of lines is 3 lines.

* The step width from the start to end lines is 4 lines.

About coordinate values:

» The coordinate values of the measurement results are the display position values on the
monitor.

» The coordinate values will not vary with this setting.
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1 In the Item tab area, click Camera setting.

Camera

Selact camera |

Cameral

Camera setting

Screen adjust I ‘White balance I Calibration I Lensamustmenti

2 Set the start and end lines in the Number of Lnes to be Read area.

Humber of lines to he read

Startline :

End line :

[ o - || 2047 -
) >

< j | =

m Precautions for Correct Use

When FHV7[1-M063R[C], M120R[1, CO63RL], or C120R is used, the processing time may not
be shortened.

I Electronic Flash Settings

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

m Precautions for Correct Use

The setting here applies when STGOUT is selected for the output signal in Common settings on
the Output signal settings page of the camera accessed by selecting Tool - System settings.
When STGOUT is selected, the signal is controlled by each setting value of SHTOUT for each

line.

For details, refer to Setting the SHTOUT Signal [Output Signal Settings] in the Vision System
FH/FHV Series User's manual (Cat. No. Z365).

1 In the Item tab area, click Camera setting.

Camera

Select camera |

Camerad

Camera setting

Screen adjust | ‘White balance | Calibration | Lens adjustment

2 In the Electronic flash setting area, specify each item.

Electronic flash setting

STEP - STGCUT delay : 90 pus
[ 0[]
STGOUT width : 90 us
I
STGOUT polarity : ¥ Positive " Megative

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1-75

AH4 Induj aBew| eiawe) ¢-1

(AH4 Indu| ebew| eiswen) sbupeg elowe) ¢-¢-|



1 Input Image

1-3-4

Setting item

Setting value
[Factory default]

Description

STEP-STGOUT de-
lay

0 to 511 [0]
(1 count: 30 [ps])

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

Delay time = Count x 30 ps + 90 us

The delay time varies depending on the polarity of STGOUT
pulse.

The displayed time is for the positive polarity. Add 35 [us] to the
displayed time when the polarity is negative.

The display time becomes within a range of +10 [us] to the setting
value.

STGOUT width

0 to 43,689 [3]
(1 count: 30 [us])

Sets the output time for the electronic flash trigger signal.
lif O is set, the electronic flash will not flash.

STGOUT polarity

* [Positive]
* Negative

Selects the pulse polarity of the electronic flash trigger.

* Positive polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from OFF to ON.

* Negative polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from ON to OFF.

M Precautions for Correct Use

* Do not perform next camera image input processing before STGOUT signal output is com-
pleted. If it were done, STGOUT signal may not be output. Perform camera image input proc-
essing after STGOUT signal output is completed or set the STEP-camera delay, STEP-
STGOUT delay, and STGOUT pulse width properly so that the electronic flash flashes syn-
chronizing with the exposure time.

Screen Adjustment Settings (Camera Image Input FHV)

Set the lighting and lens conditions for each camera.
* Lighting Control on page 1-76
 Line Bright on page 1-90

I 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. Moreover, adjusting brightness automatical-
ly or selecting one of the preset patterns are also possible.

1

In the Item tab area, click Screen adjust.

Camera Select camera |

Cameral

: Camera setting Screen adjust ] ‘White balance | Calibration | Lensadjustmentl

2

In the Lighting selection area, select a model of lighting to be used.
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* External lighting

o

o

[

3

Setting value 3

Setting item Description =
9 [Factory default] P 3

«Q

Select * Internal lighting | Select a lighting used in the unit." =
g

T

e

<

*1. Internal lighting and external lighting cannot be used at the same time.

3 In the Lighting control area, specify the brightness.
Displayed contents vary depending on the connected camera, electronic flash controller, or
camera-mount lighting controller.

@ Camera-mount Lighting Controller FL-TCC1 is Connected:

Lighting control

¢

N

]

(o]

@

()

N =

CH | Part |Aﬂju5tment| >

0 0 64 &

23

3

[}

2

]

ol

%".

Fattern select I Q
CHo W g;?
I On all the time 5]
W)

Maodulate mode : IDuty' j 5
Part - 0 8
Adjustment : I 64| I <| —— >| 2
Ry 'g

4

T

S

Setting value
Setting it D ipti
etting item [Factory default] escription
Pattern select - Selects one of the preset lighting patterns.
Part 0 to 255 [64] Sets the brightness for the selected parts.

M Precautions for Correct Use

Per its specifications, the FL-TCC1 cannot emit light longer than 50ms. For that reason, note

the following restrictions.

When using Global Reset

» Even if the shutter speed is increased to 50ms or more, it does not become brighter.

When using Rolling Shutter

* When the Reset Mode is set to Rolling Shutter, the lower part of the image will become dark-
er.

* When the Reset Mode is set to Global Reset, even if the shutter speed is increased to 50ms
or more, it does not become brighter.

To avoid this restriction, use the FLV-TCCLI.
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® Camera-mount Lighting Controller FLV-TCC1 is Connected:

Lighting control

CHo ™

Pattern select

cH | Part [ Adust. |

0 0 128

™ Onallthe time

Madulate mode :
Part: 0

Adjustment : I_WJ J

-

Duty

Setting value

Setting item s A Description
Pattern select - Selects one of the preset lighting patterns.
On all the time e Checked Places a check here to keep the lighting turned ON all of the
* [Unchecked] time regardless of the exposure time.
Modulate mode e [Duty] Selects the lighting adjustment method.
* Voltage/Current | * Duty

The light emitting volume is adjusted with a pulse width of
255 gradation (PWM frequency: 100 kHz).
* Voltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.

Part

0 to 255 [128]

Sets the brightness for the selected parts.

® Camera-mount Lighting Controller FLV-TCC4 is Connected:

Lighting control

C—I—)
.
‘
Pattern select

CHo &

™ Onallthe time

Maodulate mode :
Part:

cH | Pan [ Adjust. |

0 0 128

1 1 0

2 2 0

3 3 0
Duty -

Adjustment WJ J |_ J

Setting value

Setting item Description
9 [Factory default] P
Pattern select - Selects one of the preset lighting patterns.
On all the time * Checked Places a check here to keep the lighting turned ON all of the

¢ [Unchecked]

time regardless of the exposure time.
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o
E?
Setting value 3
Setting item [Factory default] Description ;_’
Modulate mode * [Duty] Selects the lighting adjustment method. %
* Voltage/Current | Duty 3
The light emitting volume is adjusted with a pulse width of E
255 gradation (PWM frequency: 100 kHz). E
* \oltage/Current
The light emitting volume is adjusted with voltage/current lev-
els of 255 gradation.
Selects voltage/current adjustment when using this with a high-
speed shutter speed.
Part 0 to 255 [128] Sets the brightness for the selected parts.

® Camera-mount Lighting Controller FL-TCC1PS is Connected:

¢Lighting control

&
IN
»
o}
(]
g
>
&
g
(CHON/OFF 3
| ancHson || AncHs oFF | o]
V¥ cHO ¥ cHa @
I CH1 ¥ CHg g
v cH2 ¥ cH10 Q
¥ CH3 ¥ CH11 D
¥ CcH4 M cH1z2 %
v cHs ¥ cH12 g
V¥ CHE V¥ CH14 3
M cH7 M CH15 %
Adjustment 5
Intensity : |—54E| — I— EI E
=
Setting value
Setting item Description
9 [Factory default] P
CH ON/OFF * Checked Control all channels together.
* [Unchecked]
CHO to CH15 * Checked Specify a channel to be adjusted.
* [Unchecked]
Intensity 0 to 255 [128] Set light intensity of the selected channel.

@ Camera-mount Lighting Controller FL-MD [] MC is connected:

Set the lighting direction, lighting color, and emitting intensity.

24 VVDC connector
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Pats of the lighting controller are composed of 13 channels (part: 100 to 103, 200 to 203, 300 to
303, and 400), the emitting intensity in each channel can be specified with RGB and 128 grada-
tions.

Screen Configuration:
Lighting control

pat [R [ [B |
O1wo 64 64 64
101 64 64 64
O102 64 64 64
103 64 64 64
200 64 64 64
201 64 64 64
202 64 64 64
203 64 64 64
[J300 64 64 64
[O301 64 64 64
302 64 64 64
[J303 64 64 64
[J400 64 64 64

| Easyseting |

Intensity Adjustment

Batch : \JI 0 :] ‘7] i— i

..........

|
X — | et
SR w6 [
: ——=EE t— E
.. Setting value L.
Setting item [Fac torf default] Description
Schematic diagram | - Display a number for the part corresponding to the product.
The displayed color differs from the emitting lighting color.
Combining ON/OFF of R,G,B LEDs illuminates color of red,
green, blue, yellow, magenta, cyan, white, gray (all OFF).
Adjustment target e All Select the adjustment target.
selection * Dome e All: All parts
* Coaxial * Dome: Part 100 to 303
e Upper e Coaxial: Part 400
* Middle ¢ Upper: Part 300 to 303
* Lower * Middle: Part 300 to 203
* Vertical * Lower: Part 100 to 103
* Horizontal * Vertical: Part 100, 102, 200, 202, 300, 302
* [None] * Horizontal: 101, 103, 201, 203, 301, 303
* None: Clear all selection
Easy setting button | - Use this when performing settings according to an application,
lighting irradiation pattern, and a condition of the measurement
object (defect direction and surface state).
Part selection * 100, 101, 102, Select one or more parts to set the emitting intensity of each
103, 200, 201, color.
202, 203, 300, Set the selected parts in the Intensity Adjustment area below.
301, 302, 303,
400, [Un-
checked]
Intensity Adjust- 0 to 127 [64] Set the color and light intensity of the selected target.
ment For the selected part, % setting is also available. The time of
clicking the % button is the reference.
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@ Setting the Lighting Conditions with Easy Setting:

The prepared options make the settings easier.

1 Click the Easy Setting.
The following screen is displayed.
Lighting control

[“”“"“"“"—

AH4 Induj aBew| eiawe) ¢-1

" Defect/Foreign matter

& Stain/Color spotting

mEq " Custom settings
% Lighting color ————

BR -

Surface state

K
LN

Intensity : ﬁu 3 _|_ EI

(AH4 Induj ebew| eiswen) sbunjes Juswsnlpy Usalog #-g-1

2 Set application, lighting colors, and surface conditions.
The displayed items depend on applications.
» Defect/Foreign matte
Select the irradiation angle and defect direction. Adjust the emitting intensity as necessary.

Lighting control

e )

¢ Defect/Foreign matter

" : -
¢ Stain/Color spotting

N/
'D-' € Custom seftings
AR

Irradiation angle

= |a
2 6

Direction of defect —

v el

Intensity : 54_] u ..Tm.‘!: ‘.il

 Stain/Color spotting
Select the lighting color and surface conditions. Adjust the emitting intensity as necessary.
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1-82

JE
ER -

Intensity =

Lighting control

=

|

Applicat ion
" Defect/Foreign matter

" Stain/Color spotting

" Custom settings

Lighting color
Surface state

T slll<] == ]

» Custom settings
This screen is displayed when clicking Easy Setting after detailed settings for each part.

Lighting control

i
" Defect/Foreign matter
v
———— : :
~— 4 ¢ Stain/Color spotting
D D:” & Custom settings
F—
— Custom settings are not possible
——
< in this mode.
Intensity : | 54‘J' I —J— \ l
- iy - -

Setting item

Setting value
[Factory default]

Description

Application

* Defect/Foreign
matter

* [Stain/Color
spotting]

* Custom settings

Select an application.
* Defect/Foreign matter
Select this to detect unevenness. Specify the irradiation
angle and defect direction with the following options.
* Angle: [Coaxial], upper, middle, lower,
* Direction: [Any], horizontal, vertical
e Stain/Color spotting:
Select this to detect color differences.
Specify the lighting color and surface state with the follow-
ing options.
* Color: [W],R,G,B,Y,M, C
» Surface state: [Specular reflection], diffuse reflection
* Custom settings: In this screen, the setting is disabled.
This becomes a selected state when switched to this
screen after detailed settings were done.
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3 Click Go Back.
The Apply Setting dialog is displayed.
Clicking OK is to apply the setting. Clicking Cancel discards the changes and returns to the
Main window.

Apply Setting

Do you want to apply settings?

&
o)
Q
Setting val 3
L. etting value . e
Setting item Description o
gt [Factory default] Lol g
Irradiation angle * [Coaxial] Select the irradiation angle for lighting. s
(for Defect/Foreign | « Lower * Coaxial: Part 400 3
matter) * Middle * Lower: Part 100 to 103 =
» Upper  Middle: Part 200 to 203 z
* Upper: Part 300 to 303
Direction of defect | ¢ [Any] Select the direction of a defect to detect.
(for Defect/Foreign | ¢ Horizontal
matter) * Vertical
Lighting color (for |« [W] Select the lighting color. 3
. »
Stain/Color spot- * R @
ting) * G g
° =
y 2
e Y =
23
. M 3
- C 3
»
Surface state (for | » [Specular reflec- | Select the surface state of an object to detect. 2
Stain/color spot- tion] * Secular reflection: §
ting) * diffuse reflection Part 100 to 303, and 400. §
* Diffuse reflection: 3
Part 100 to 303 S
3
Intensity 0 to 127 [64] Adjust the emitting intensity. 8
]
=3
el
=1
M
I
=

‘ OK ‘ Cancel

@ Setting the Lighting Conditions in detail per Part:

When setting each part in detail, select a part and adjust the emitting intensity.
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(Lighting control

1m0 64 64 64
101 64 64 64
012 64 64 64
103 64 64 64
200 64 64 64
0201 64 64 64
202 64 64 64
0203 64 64 64
300 64 64 64
0301 64 64 64
0302 64 64 64
0303 64 64 64
[J400 64 64 64

Easy Setting

¢Intensity Adjustment

Batch : El—_—E[E —[F

R: | 0 |E] I_..D
T s [
S e [

1 Place a check to the target part. When adjusting parts simultaneously, place a check to multi-
ple parts.

(Light ing control

oo oo oo o|(m

—_ 100
7 01
D.ﬂ =102
— O 103
F N [# 200
— 201
' Ozo02
Oz03
O30 64 64 64
O301 64 64 64
O302 64 64 64
303 64 64 64
Oao o o0 o0

coooooooo|n
cooooooo|n

Easy Setting |

eIntensity ddjustment

2 Adjust the emitting intensity.
When adjusting all of R, G, B simultaneously, use the Batch.
For the selected part(s), setting with % unit is also available.
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(Lighting contral

c oo oo oo oM

Pat |

100
0101
102
103
[ 200
201
202
203
300
301
302
303 64
C400 0 0 0

AH4 Induj aBew| eiawe) ¢-1

cooooooo|ld
oo oo o o o o|m

oo
- R
oo o
- R
@ o
o R

o
e
(=]
e

Easy Setting

eIntensity Adjustment
Batch : I 0 |

R: I—UDDJ_
B: oL ] ¥4—[=]

(AH4 Induj ebew| eiswen) sbunjes Juswsnlpy Usalog #-g-1
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@ Precautions for Correct Use

» There is no restriction on power consumption nor on emitting mode when using lighting with
lighting controller FLV-TCC1EP.

» Restrictions on power consumption and emitting mode vary depending on your product. See
the following table for details.

(1) FLV-TCC4/TCCA1

» Without external power supply

Power con- Lighting mode™ READY
Total power sumbtion per Connecta- : OFF time
consumption P P bility Always- simulta- Single .
channel on neous delay™
Grater than 7.5W | Greater than Not con-
7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W or less Less than 7.5W Connecta- OK OK OK None
ble
* With external power supply
Power con- Lighting mode™ READY
total power con- sumbtion per Connecta- : OFF time
sumption p p bility Always- Simulta- Single X
channel on neous delay™
Greater than Greater than Not con-
15W 15W nectable
15W or | C ta-
or less onnecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
15W or less Less than 15W Connecta- NA OK OK Yes
ble
7.5W orl -
5W or less Connecta NA OK OK Yes
ble
7.5W orl L than 7.5W ta-
5W or less ess than 7.5 Connecta OK OK OK None
ble
(2) FLV-TCC3HB
» Without external power supply
Och (spot lighting) not connected
Total power Power con- Lighting mode™ READY
i i Connecta- .
consumption sumption per . Always- | Simulta- OFF time
(1ch/2ch) channel bility Single a
on neous delay
Greater than Greater than Not con-
7.5W 7.5W nectable
7.5W or less Connecta- NA NA OK None
ble
7.5W orl L han 7.5W -
5W or less essthan 7.5 t()3I<;nnecta OK OK OK None
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&
o
5
Och (spot lighting) connected: 5]
(Y
Total power Power con- Lighting mode™! READY 3
: ' Connecta- . Q
consumption sumption per - Always- | Simulta- OFF time °
bility Single * 5
(1ch/2ch) channel on neous delay T
Greater than Greater than Not con- I
5.5W 7.5W nectable <
7.5W or less Connecta- NA NA OK None
ble
5.5W or less Less than 5.5W Connecta- OK OK OK None
ble =
w
» With external power supply 3
Q
Och (spot lighting) not connected §
>
Total power Power con- ST Lighting mode™! READY %’
consumption sumption per - Always- | Simulta- OFF time 5
bility Single “ g
(1ch/2ch) channel on neous delay .
Greater than Greater than Not con- %
15W 15W nectable @
15W or | - 5
5W or less Connecta NA NA OK Yes 5
ble g
7.5W or | ta- El
5W or less Connecta NA NA OK None g
ble @
i 5
15W or less Less than 15W Connecta NA OK OK Yes E
ble -
T
- <
7.5W or less Connecta NA OK OK Yes =
ble
7.5W or | L han 7.5W -
5W or less essthan 7.5 Connecta OK OK OK None
ble
Och (spot lighting) connected:
Power con- Lighti de*! READY
Total power sumw tion per Connecta- L |-ng moce OFF time
consumption Y p bility Always- Simulta- S )
channel on neous delay™
Greater than Greater than Not con-
14W 15W nectable
15W -
or less Connecta NA NA OK Yes
ble
7.5W or less Connecta- NA NA OK None
ble
14W or | L han 14W -
orless ess than Connecta NA OK OK Yes
ble
7.5W or ta-
5W or less Connecta NA OK OK Yes
ble
7.5W or | L than 7.5W C ta-
orless ess than blznneca OK OK OK None

*1. e« Lighting modes

Always-on lighting
mode

The lighting is always turned on by a constant pulse cycle. This mode is
enabled when placing a check in the On all the time in the Lighting
control area.
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Simultaneous lighting

mode

All lighting connected is synchronously turned on with the trigger. Set
the Adjustment in the Lighting control area for each lighting to any val-
ue other than 0.

Single lighting mode

Only one lighting is synchronously turned on with the trigger. Set the

Adjustment of one part in the Lighting control area to any value other
than 0. When two or more channels are set to any value other than 0,
the lighting will not be turned on.

* READY OFF time delay
The turning OFF time for the READY signal will be delayed for approximately the exposure time
compared to no camera-mount lighting controller connected.

(Example) Connection example for connecting an external power supply, and the lighting modes.

* When four lighting with a power consumption of 1 W each are connected to a camera-mount
lighting controller, all lighting modes (Always-on, Simultaneous, and Single ) are available.

* When four lighting with power consumptions of 2W, 3W, 4W, and 5W each are connected to a
camera-mount lighting controller, two lighting modes (Simultaneous and Single) are available.

* When four lighting with power consumptions of 12W, 1W, 2W, and 1W each are connected to a
camera mount lighting controller, Single lighting mode is only available.

@ Internal Lighting: FHV-LTM-R, FHV-LTM-W, and FHV-LTM-IR are connected:

Lighting control
N 4

CH | Pat | Adjustment |
0 0 16
1 1 16
2 2 16
3 3 16

’

™ On all the time

¢CH 0

™ Batch

Adjustment: [~ 1g] (<] -

Setting item

Setting value
[Factory default]

Description

Schematic diagram

Display the lighting state.

Channels with 0 setting value are displayed in gray.
Channels with 1 or more setting value are displayed in the fol-

lowing color.

¢ FHV-LTM-R: Red

* FHV-LTM-W: White
* FHV-LTM-IR: Orange
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Setting item

Setting value
[Factory default]

Description

On all the time

* Checked
* [Unchecked]

Place a check here to keep the lighting turned ON all the time

reqgardless of the exposure time.

Since the lighting is not lit all the time in the state and it is just
flashing at high-speed, the image input feature does not proper-
ly operate with image elements of rolling shutter type: FHV70-
MO063R], FHV7-C063RO, FHV7O-M120R, and FHV70-

AH4 Induj aBew| eiawe) ¢-1

C120R[.
CHOto |Batch * Checked The values for all channels change collectively when the
3 * [Unchecked] Adjustment is performed while this item is checked.
Adjust- | 0 to 255 Adjust setting values of channels selected in the list.
ment CHO
U
CH3 CH1
AN
CH2

@ Internal Lighting, FHV-LTM-MC is connected:

Lighting control

R_[c [a [r ]

16 16 16 16
. Galor

wilr]le]ls][r]

clfm] v|

Intensity Adiustment

(AH4 Induj ebew| eiswen) sbunjes Juswsnlpy Usalog #-g-1

R 16 IEl JT |E|
G: 16 |E| J-—“ IEI
B 16 |E| J-—“ IEI
IR: =] <] 'J_—“ [z]

Setting value

S
Setting item [Factory default]

Description

Schematic diagram | - Display the light status.

Displayed color varies depending on each setting value.
Set the preset value for each button: R (Red), G (Green), B
(Blue), IR (IR).

W button - * R:50

* G:50

* B:50

* IR:0

R button - * R:255

* G0

* B:0

* IR:0

G button - * R:0

e G:255

* B:0

* IR:0

Color
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Setting item

Setting value

Descripti
[Factory default] escription

B button

- * R:0
* G:0
* B: 255
* IR:0

IR button

- * R0
* G:0
* B:0
* |R: 255

C button

- * R:0
* G:100
* B:100
* IR:0

M button

- * R:100
* G:0
* B:100
* IR:0

Y button

- * R:100
* G:100
* B:0
* IR:0

OFF button

- * R:0
* G:0
* B:0
* IR:0

Intensity

Set the emitting intensity individually.""2

0 to 255 [16] Set a value for R (red).

0 to 255 [16] Set a value for G (green).

B

0 to 255 [16] Set a value for B (blue).

IR

0 to 255 [16] Set a value for IR (IR).

1.

*2.

If a value that cannot be set is entered, an error is displayed. In that case, specify a value within the
acceptable range.

Fine-tuning is hard with the slider, the maximum value cannot be set sometime. If an error is displayed
while the slider is operated, use buttons for it.

@ Additional Information

Lighting directions of the internal lighting FHV-LTM-MC cannot be controlled unlike the single

color lighting

(FHV-LTM-R, FHV-LTM-W, and FHV-LTM-IR). All lighting is only turned on or off.

I Line Bright

A graph showing gray distribution for one line in the image is called the Line bright. Each line bright
corresponding to R, G, B for any line in horizontal and vertical directions is displayed.

1

1-90

In the Item tab area, click Screen adjust.

Camera

Select camera |

Cameral

Camera sefting

Screen adjust ] ‘White balance | Calibration | Lens adjustment
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2 Place a check to the Display line bright.

Line bright
[~ Display line bright ]

ZH—

AH4 Induj abew| esawe) ¢-1

3 Move the line to a position whose density distribution is desired to see.

R, G, B graph lines Max. density value (red)

L Indicates the max. density value.

L J

(AHA4 Indu| ebew| eiawe)) aouejeg sjUM G-€-1

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

This feature compensates the color of images loaded from a camera and sets the white balance to
make white objects look white.

By adjusting the white balance, proper white color is reproduced with any type of lighting.
Moreover, optimum values can also be set automatically.

E Additional Information

» The white balance setting is only available when a color camera is used.
* In the following cases, make sure to set the white balance.
* Newly installed
* A camera or lighting is changed
Since measurement results may vary with changes in the white balance settings, make sure to
verify the operation.

1 In the Item tab area, click the White balance.

Select camera

Screen adjust I ‘White balance I Calibration | Lens adjustment

Camera setting
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1-3-6

1-92

2 Shoot a white piece of paper or cloth.

3 Set the Camera adjust in the Common setting for all cameras.

Common setting for all cameras ——

Camera adjust area Setting
Setthe Area of Auto setting for Focus, Iris,
Whitebalance.

4 Ciick the Auto.

Thite halance setting

© [l o]

B [ 1323 El =
No input of camera image

@ Additional Information

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.

5 Set the R, G, and B values as necessary.

L. Setting value ..
Setting item [Factory default] Description
White balance set- | 0.001 to 7.999 [1] | Set the white balance.
ting (R, G, B respec- Increasing the values of R, G, and B increases whiteness.
* R tively)
* G
* B

Calibration (Camera Image Input FHV)

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.

» Specifying Points and Setting (Point Specification) on page 1-93

« Setting Calibration through Sampling Measurement (Sampling) on page 1-94

 Inputting and Setting Values (Numerical Value Specification) on page 1-96

» View Calibration Parameters on page 1-97

@ Additional Information

For outputting measurement values in actual dimensions, select the Calibration in the Output
parameter for each processing unit to ON. When the Calibration is OFF (factory default), then
measurement values are output as camera image coordinates.
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I Specifying Points and Setting (Point Specification)

This is a method for performing calibration by selecting arbitrary points (in pixels).
Calibration parameters are automatically calculated by entering actual coordinates of selected posi-
tions. Up to three points are possible to select.
* When the magnification of X and Y directions is the same:
Select two points.

AH4 Induj aBew| eiawe) ¢-1

X:¥Y=1:1

X:Y=1:

Calibration

—A

* When the magnification of X and Y directions is not the same:
Select three points.

X:¥Y=5:3

(AH4 Induj sbew| eiewe)) uone.qied 9-¢-|

X:Y=1:

Calibration
— A

@ Additional Information

When two points are selected, the coordinate system is set to the left-handed system (clock-
wise). When performing the calibration including the coordinate system, select three points.

1 In the Item tab area, click the Calibration

Camera Select camera |

Camera0

Camera setting Screen adjust I White balance I Calibration ILensadjustmeml

2 In the Calibration setting area, select the Specify point.

Galibration setting

& Specify point " Parameter

 Sampling

3 Click the first point on the screen.

4 Set the actual coordinates for the specified point.
The actual coordinate input window is displayed.
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Goordinate setting

Foint coordinate
]

[ 1es.ooof... || | ‘29-”””[u:| —>|
4]

Ahctual coordinate

U.UUUE@ | U.UUU[@? -
Ok Cancel
Y

Setting item [Fzz:zrrf::fl::l 1 Description
Point coordinate 0 t0 9,999.9999 -
X, Y [Point clicked in
the window]
Actual coordinate | -99,999.9999 to -
X, Y 99,999.9999
[0]

5 Set the second and third points in the same way.

6 Click the Generate calibration parameters.
The calibration parameters will be generated.

Click image, and point is added. Edit

Delete

| Generate calibration parameters

I Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
Calibration parameters are automatically calculated by searching a registered model and setting the
actual coordinate of the position.

1 In the Item tab area, click the Calibration

Camera Select camera |

Camerad

Camera setting Screen adjust I ‘White balance I Calibration |Lensadju51ment

2 In the Calibration setting area, select the Sampling.
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(Calibration setting
" Specify point " Parameter
& Sampling

AH4 Induj aBew| eiawe) ¢-1

3 In the Sampling area, click the Register model.

4 Register the model with the Drawing tools.

cGamp | ing
Mo. | Point coordinate Actual coordinate
-
'
@
[«
O
QL
5
=]
Register model Search region g’,__
o
=]
O
)
3
o}
V)
3
D
Q
]
=3
k]
c
-
T
T
=

5 Set a search region as necessary.
The initial value is the entire screen.

6 Click Sampling measurement.
Measurement is performed.
The search result (crosshair cursor) is displayed in the Image Display area and the Sampling
Coordinate window is displayed.

Bampling

Mo | Faoint coordinate Actual coordinate

Register model

[ Sampling measurement ] ‘ |

Search region

7 In the Sampling Coordinate window, set the X and Y values.

Sampling coordinate

dctual coordinate

[
[ 0.0000 .., | 0.0000]...| | ¢ -
|

OK | Gancel

8 cickok
The point coordinates and actual coordinates are registered in the Sampling area.
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Sampl ing

No.
0

Point coordinate

Adlual coordinate
(320,240)

(0,0)

‘ Register model

‘ Search region

‘ Edit |

‘ Sampling measurement | ‘ Delete |

9 Move the measurement object and repeat the step 3 to 8.

10 Click the Generate calibration parameters.

The calibration parameters will be generated.

=
‘{ Generate calibration parameters

I Inputting and Setting Values (Numerical Value Specification)

Set calibration data directly with numerical values.

1

In the Item tab area, click the Calibration

Camera

Select camera |

Camerad

Camera setting

Screen adjust | ‘White balance I Calibration | Lens adjustment

In the Calibration setting area, select the Parameter.

Calibration setting

' Specify point

' Sampling

3

In the Parameter area, specify values for Coordinate, Origin, Magnification

Parameter

Coordinate :

Lefthand v
Upperleft -
1.00000 |

Origin :

Magnification :

Generate calibration parameters

1-96
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o
o)
Q
3
Setting value o
Setting item Description =
9 [Factory default] P 3
«Q
Coordinate * [Lefthand] * Lefthand °
=]
* Righthand The clockwise is forward when setting the coordinates. T
« Righthand ';'
The counter-clockwise is forward when setting the coordi- <
nates.
Lefthanded
—  .x
/Positive g
Y @)
2
Righthanded | - g
\Posmve g-
— 0 %X )
[V
3
o}
V)
— — : 3
Origin * [Upper left] Sets the origin of the actual coordinates. S
]
* Lowerleft Upper left of screen 3
* Center PP 2
T
I
© :
Center of screen
Lower left of screen
Magpnification 0.00001 to Specifies the ratio of one pixel to the actual dimensions.
9.99999

4 Click the Generate calibration parameters.
The calibration parameters will be generated.

=
‘( Generate calibration parameters

I View Calibration Parameters

View the set calibration data.

1 In the Item tab area, click the Calibration

Camera Select camera |

Camerald

Camera setting Screen adjust | White balance I Calibration I Lens adjustment |

2 In the Calibration parameter area, confirm the calibration data.
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Calibration parameter

A 1.000000 D: 0.000000
0.000000 E: 1.000000
0.000000 F: 0.000000
Field of view : 640.000000
Setting item Setting value Description
A Calculation value These are calibration conversion values. Camera coordi-
B Calculation value | nates are converted to actual coordinates based on these
C Calculation value | vValues.
- The conversion formulas for actual coordinates are as fol-
D Calculation value
= Caloulat | lows:
alculation value . . .
(X, Y): Measurement point (camera coordinates), Unit: pixel
F Calculation value | (x' y'): Conversion point (actual coordinates)
X' =AxX + BxY + C
Y'=DxX +EXY +F
Field of view Calculation value An actual dimension in the X direction.

1-3-7 Lens Adjustment (Camera Image Input FHV)

Adjust the focus of a lens module.
» Lens Adjustment Settings on page 1-98
* Lens Adjustment on page 1-99

I Lens Adjustment Settings

Sets the focus of a lens module.

1

1-98

In the Item tab area, click Lens adjustment.

Camera Select camera |

Cameral

Camera setting Screen adjust I ‘White balance I Calibration I Lens adjustment I

In the Common setting for all cameras area, set the Camera adjust area.

Common setting for all cameras

Camera adjust area | Setting |
Set the Area of Auto setting for Focus, Iris,
‘Whitebalance.

In the Lens adjustment area, specify a value for the Focus.

Lens adjustment

Focus l—r,ol:l EI J: EI
Automatic |
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Setting value
Setting item Description
il [Factory default] L
Focus FHV-LEM-S06: Sets the focus value.

26 to 260 [50]

FHV-LEM-S09:

18 to 480 [50]

FHV-LEM-S12:

47 to 815 [50]

FHV-LEM-S16:

10 to 685 [50]

FHV-LEM-S25:

37 to 885 [50]

FHV-LEM-HO06, FHV-LEM-H19 :

0 to 1023 [50]

Automatic - This is used to set the focus value auto-

matically. (Autofocus)’!
Sets the Focus automatically to the
Camera adjust area in the Common
setting for all cameras.

*1.  The time for automatic focus adjustment varies depending on the initial value, range, and adjust-
ment area, also camera settings and lighting settings.

I Lens Adjustment

Check the focus adjusting state using a focus evaluation value.

1 In the Item tab area, click Lens adjustment.

Camera Select camera |

Camerald

Camera setting Screen adjust | ‘White balance | Calibration I Lens adjustment '

2 In the Lens adjustment area, check the focus evaluation value.
The history of the focus evaluation value for captured images are graphed.

Adiust lens

™ on measurement: Calculate focus value

Focus 4.4777

Max 5.0407
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Setting item [Fi(:::;:yg::fl::l q Description

On measurement: | * Checked Set whether or not to calculate the focus evaluation value at

Calculate focus * [Unchecked] measurements.

value * Checked: Calculate
* Unchecked: Not calculate

Focus — Display the focus evaluation value for the latest captured im-
age.

Max. — Display the maximum focus evaluation value so far.

Max. reset — Use this when clearing the history of focus evaluation values
so far.

1-3-8  External Reference Tables (Camera Image Input FHV)

No. Data name Data ident Set/Get Data range

None Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(other errors)

None Internal light bright- internalLightGain Set/Get The brightness for each part
ness is expressed in hexadecimal.
Part 0 to Part 4 values in or-
der from left to right. Exam-
ple:ffffffff when light bright-
ness for Part 0 to Part 3 is

set to 255(ff).
None Internal light on all internalLightAlways- | Set/Get Set the lighting mode of the
the time Light internal lighting O: Pulse lit 1:
Always lit
None Select light lightMode Set/Get Select light 0:External light
1:Internal light
None Internal light on all internalLightAlway- Set/Get The brightness for each part
the time brightness sLightGain is expressed in hexadecimal.

Part 0 to Part 4 values in or-
der from left to right. Exam-
ple:ffffffff when light bright-
ness for Part O to Part 3 is

set to 255(ff).
None CH lightEnabledChannel | Set/Get 0: OFF 1: ON
None Modulate mode lightGainMode Set/Get It expresses the dimming

method of each Part by the
sum of 4 bit units. 0: Duty 1:
Voltage/Current. Example:
When Part 0, Part 2, Part 5
are set to Voltage/Current,
1048833
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No. Data name Data ident Set/Get Data range
None Internal light model internalLightModelln- | Set/Get Model and type of Internal
fo light, Serial No., Hardware
version
None On all the time alwayslLight Set/Get 0: OFF 1: ON
None Lens model lensModellnfo Set/Get Model and type of Lens mod-
ule, Serial No., Hardware
version
None Calculate focus at enableFocusEvalua- | Set/Get Calculate focus at measure-
measurement tion ment O:Disable 1:Enable
None Calibration parame- | calibParameter Set/Get "" SeparatedbyaABCDE
ter F
None focus evaluation focusEvaluation0 Get only focus evaluation
None Focus focus Set/Get
None Zoom zoom Set/Get
None White balance whiteBalance Set/Get "" Separated by R G B
None Iris iris Set/Get
None Lighting control(Site | lightGain Set/Get A representation of a lighting
List) brightness of each Part in
hexadecimal . A value of
Part 0 ~ Part 7 from left to
right . Example: If the illumi-
nation brightness of Part 0 ~
Part 3 was in 255 (ff),
ffffffff00000000
None Gain gain Set/Get
None Shutter speed exposureTime Set/Get
None Mirror an im- reverseX Set/Get 0: OFF 1: ON
age(——)
None Mirror an image(1]) | reverseY Set/Get 0: OFF 1: ON
None Transfer image cameraMask Set/Get Bit sum of the camera does
not transfer 1: camera0 2:
Camera1l 4: Camera2 8:
Camera3 16: Camera4 32:
camerab 64: camera6 128:
Camera7
None Camera No. cameraNo Set/Get
None Camera model cameraModel Set/Get Connectable camera model
name
None Iris base density irisDensity Set/Get
None Multi-slope(Enabled) | multiSlopeMode Set/Get 0: OFF 1: ON
None STEP - STGOUT de- | strobeDelay Set/Get
lay
None End line endY Set/Get
None STGOUT polarity pulsePolarity Set/Get 0: Negative 1: Positive
None STGOUT width pulseWidth Set/Get
None Reset Mode shutterResetMode Set/Get 0:Rolling Shutter 1:Global
Reset
None Multi-slope(slider) multiSlopeKneePoint | Set/Get
None Start line startY Set/Get
None Binning setting binningY Set/Get 0: One line 1: Two line
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1-4 Camera Image Input HDR (using FH
Controller)

1-102

You can acquire a wide dynamic range image by combining images photographed consecutively at dif-
ferent 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.

When using the FHV Controller, refer to 1-5 Camera Image Input HDR (using FHV Conroller) on page

1-113.

I 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

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

@ Precautions for Correct Use

Mult-direction Mult-color Lighting FL-MDUIMC is unavailable in Camera Image Input HDR.
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, Photometric Stereo Image Input) for Unit 0.

Immediately after starting up the 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 Cancel to close the
dialog box. Clicking OK in the dialog box will change the setting to the same color camera
setting as the factory default setting.

When using FH-S [0 05R / FH-S [J 21R, the Rolling shutter is the only option in the Reset
mode.

For details, refer to FAQ For Measurement The measurement NG (image mismatch) error will
result when connecting a monochrome camera in the Vision System FH/FHV Series User’s
Manual (Cat. No. Z365).
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A
o
3
. =
1-4-1 Settings Flow (Camera Image Input HDR) s
==
@ 3
To set Camera Image Input HDR, follow the steps below. Ecg
O =
=]
Be sure to perform settings S_'g
Start ST
v 4EEEEEEEEEEER 50
A
( Camera Settings (Camera Image Input HDR)) :
hd ™
( HDR Settings (Camera Image Input HDR) ) :
v
|
( Bright Adjust Setting (Camera ImagelnputHDR)) | 1‘
v u N
| %)
( Screen Adjustment Settings (Camera Image Input)) [ | g—,_
v u a
. (]
. m
( White Balance (Camera Image Input) ) [} 5}
v = =
m 5
( Calibration (Camera Image Input) ) u g
v | o
Settings complete u 3
> - 8
Results confirmation/adjustment M 5
( Test measurement )IIIIIIIIIIIIII 2
I
=]
&

I List of Camera Image Input HDR Items

Item Description
Camera settings Specify the camera settings such as the electronic flash.
1-4-2 Camera Settings (Camera Image Input HDR) on page 1-103
HDR setting Specify the image combination and imaging settings.
1-4-3 HDR Settings (Camera Image Input HDR) on page 1-108
Bright adjust Specify the brightness follow-up adjustment setting.
1-4-4 Bright Adjust Setting (Camera Image Input HDR) on page 1-109
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.

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.

Calibration Set when measurements (camera coordinate measurement values) are to be out-
put 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.

Camera model The camera model currently connected can be checked.
1-4-5 Camera Model (Camera Image Input HDR) on page 1-110

1-4-2  Camera Settings (Camera Image Input HDR)

Set the following photographing conditions
» Selection Setting on page 1-104

» Camera Settings on page 1-104

* Number of Lines to be Read on page 1-9
 Electronic Flash Setting on page 1-106
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I Selection Setting

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

1 In the Item tab area, click Camera setting.

Camera setting HDR setting Bright adjust Screen adjust White balance Calibration Camera model

2 Click ¥ on the right of the Camera No. and select the camera number.

Gelect setting
[ Camera No. ICameraU j

Setting value
Setting it D ipti
etting item [Factory default] escription
Camera No. CameraOto 7 Select the camera number.
[Camera 0]

I Camera Settings

Specify the camera gain and reverse conversion.

1 In the Item tab area, click Camera setting.

Camera setting HDR setting Bright adjust Screen adjust White balance Calibration Camera model

2 In the Camera settings area, specify the Gain and Mirror an image settings.

Camera settings

Gain : |—35|_]
2 K. st £
Mirror an image Iy o
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I
o
Q
3
[
Setting value Lo
Setting item Description 25
etting ! [Factory default] L ‘f’ng
Camera gain FZ-SC/S/SHC/SH Adjusts the Camera gain when the shut- ::,;
0 to 230 [85] ter speed, the lens aperture, and light- S_g
ing conditions cannot be used to bright- %g
FZ-SC2M/S2M/SC5M O /S5M [ /SF en the image. Usually, the factory de- =2
O/SP O fault value can be used.
0 to 230 [50]
FZ-SC5M3
0 to 230 [65] IS
N
5
FH-SC02/SM02/SC04/SM04 3
0 to 255 [0] S
»
@
FH-SC12/SM12 =
0 to 255 [0] §
3
<}
FH-SCO05R/SM0O5R ol
0 to 63 [0] 3
]
3
FH-S O X/S O X05/S O X12 =4
0 to 240 [85] 5
z
FH-S O 21R
0 to 200 [85]
Mirror T * Checked Places a check here when reversing the
an im- * [Unchecked] camera image vertically.
age —— * Checked Places a check here when reversing the
o e [Unchecked] camera image horizontally.

*1.  Supported by FH-SC OO /FH-SMO/FH-SC21R/FHSM21R.
Not supported by FH-SC05R/FH-SM0O5R

M Precautions for Correct Use

» 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 defec-
tive pixels affect the measurement results, lower the gain setting of the camera or use a CCD
camera.

* When performing defect inspection, keep the gain setting at a low value to suppress the influ-
ence of image noise.
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Binning Settings for Monochrome Cameras only (Not supported by
FH-SMX / FH-SM21R)

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.

M Precautions for Correct Use

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

Camera model Brightness Sensitivity Frame rate
FZ-S/-S2M/-S5M3/-SH/-SF/-SP Effective Effective
FH-SMX05/-SMX12 Effective Effective
FH-SM/-SM02/-SM04/-SM12 Effective No effect
FH-SMO5R 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

Setting it D ipti
etting item [Factory default] escription
Binning setting * [1line] * 1line
e 2lines Data is transferred line by line.

e 2lines
Data is transferred two lines at a time.
Each image is scanned skipping one scan line per two consec-
utive lines. Measurement precision is decreased because the
image resolution in the vertical direction is lower.

I Electronic Flash Setting

This is one of the Camera Image Input HDR processing items and is used when an electronic flash is
used. This sets the output conditions for the signal to synchronize the measurement and the electronic

flash timing.

@ Precautions for Correct Use

* The STGOUT signals that can be output are as follows.
+ FH-1000/2000/3000/5000 series: SGTOUT 0 to 7
* FH-L series: STGOUT O0to 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 ran-
dom-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.
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Camera setting HDR setting Bright adjust Screen adjust White balance Calibration Camera model ‘g b_’
23

9

o5

2 In the Electronic flash setting area, specify each item. g.g
53

Electronic flash setting gxl

STGOUT select:
The same as the input camera j

Valid only in the FH sensor controller.

STEP - STGOUT delay : 90 us

0
STGOUT width - 90 ps
STGOUT polarity * Positive " Negative

(YaH ndu| ebew| elowe)) sbumeg eiswe) z-y-|

L. Setting value .
Setting item [Factory default] Description
STGOUT select [Same as the input | Select the STGOUT sGain
camera] e Same as the input camera:
CameraOto7 STGOUT that is tied to the input camera is output.
* CameraOto 7:
STGOUT signal that is tied to the selected camera is out-
put.
STEP-STGOUT 0 to 511 [0] Sets the waiting time from the time the STEP signal is input
delay (1 count: 30 [us]) until the electronic flash trigger output signal comes ON.
Delay time = Count x 30 ps + 90 us
The delay time varies depending on the polarity of STGOUT
pulse.
The displayed time is for the positive polarity. Add 35 [us] to
the displayed time when the polarity is negative.
The display time becomes within a range of £10 [us] to the
setting value.
STGOUT width 0to 43,689 [3] Sets the output time for the electronic flash trigger signal.
(1 count: 30 [us]) lif 0 is set, the electronic flash will not flash.
STGOUT polarity | * [Positive] Selects the pulse polarity of the electronic flash trigger.
* Negative * Positive polarity
Flashes synchronized with the timing of the electronic
flash trigger output signal changing from OFF to ON.
* Negative polarity
Flashes synchronized with the timing of the electronic
flash trigger output signal changing from ON to OFF.

@ Precautions for Correct Use

» Do not perform next camera image input processing before STGOUT signal output is com-
pleted. If it were done, STGOUT signal may not be output. Perform camera image input proc-
essing after STGOUT signal output is completed or set the STEP-camera delay, STEP-
STGOUT delay, and STGOUT pulse width properly so that the electronic flash flashes syn-
chronizing with the exposure time.
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@ Additional Information

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.

1-4-3  HDR Settings (Camera Image Input HDR)

Specify the image combination method etc.

1
2

In the Item tab area, click HDR setting.

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.
Setting value
Setting item Description
gl [Factory default] P
Mode select * [HDR mode] * HDR mode

In halation is likely generated image, select this mode if
you want to stabilize the brightness.

* High-contrast mode
Generate images with stabilized brightness by imaging
multiple images with different shutter speeds based on the
set Average and Width.

* High-contrast
mode

3

In the Image input setting area, set each item.
A brightness histogram is displayed as the graph.

1-108

* HDR mode: * High-contrast mode:
Image input setting Inage input setting
; Average : I—nooj
Bright range - .00 - |- . i
uax: | <]t - | Width - T wl][<] —W[]
T~ Input num set: 57“ I ] I Input num set: °—H I l
Setting value
Setting item Description
9 [Factory default] 3
Min. Bright range | 0 to 20 [8] Set the minimum brightness for combining images.
Max. Bright range | 0 to 20 [14] Set the maximum brightness for combining images.
Average 0.00 to 20.00 Specify the average brightness for images shot.
[11.00]
Width 0.01 to 1.00 [1.00] | Specify the brightness range for images shot.

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1)



1 Input Image

I
o
Q
=3
Setting value G o
Setting item Description 52
9 [Factory default] 2 @3
[
Input num set * Checked Place a check to set the number of shots manually. %‘8
2 to 16 [6] Setting a high shot count provides images with low noise. g%
-~ C
* [Unchecked] However, the processing time becomes long. ol
Setting a low shot count shortens the processing time. How- gg
ever, the image is more easily affected by noise.

4 In the Output setting area, set the combination method.
The current shot count and image combination time for the settings are displayed.

Setting value

Setting item [Factory default] Description
Combine type * [Normal] Select the combination
* Color * Normal:
e Linear Standard combination method. This compensates the

brightness so that dark sections on the combination image
do not become all black.

* 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 image.

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

(4QH ndu| ebew) eiswe)) bumes isnlpy 1ybug p-p-|

1-4-4  Bright Adjust Setting (Camera Image Input HDR)

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

1 In the Item tab area, click Bright adjust.

2 Set each item in the Bright adjust setting area.
When placing a check 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 as necessary.

Bright adjust setting

I Bright adjust
Adj. range : |

Min: ‘ =
Max: ‘ <
Adjust bright ave. : 11.00] - |
[ Set current bright
[ Change adjust area
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.. Setting value L.
Setting item [Factory default] Description
Bright adjust * Checked When placing a check at Bright adjust, the image is output with its
* [Unchecked] brightness automatically compensated. This makes it possible to
obtain images with stable brightness even if the lighting condition
fluctuates, for example, due to interfering light.
Min. Adj range 0.00 to 20.00 [6.00] | Specify the follow-up brightness minimum value.
Max. Adj range 0.00 to 20.00 Specify the follow-up brightness maximum value.
[16.00]
Adjust bright ave. 0.00 to 20.00 [11.00] | Specify the target for brightness follow-up. Clicking the Set
current bright updates this value.

1-4-5 Camera Model (Camera Image Input HDR)

You can check the camera model currently connected.

1 In the Item tab area, click Camera model.

2 In the Camera model area, you can check the camera model currently connected that is as-
signed to the camera No. you selected in the Camera setting tab.

Camera mode |
Camera: [ ~|

Changing the camera model initializes
the setting value of the corresponding camera.

@ Additional Information

When using the simulation software, you can select any camera model in the Camera model
area. Changing the camera model will initialize the correspondence camera settings.

1-4-6  External Reference Tables (Camera Image Input HDR)

No. Data name Data ident Set/Get Data range

10000 Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(other errors)

None Modulate mode lightGainMode Set/Get It represents the dimming
method for each Part with
the sum of 4-bit units. 0: Du-
ty, 1: Voltage and Current.
Example: When Part 0, Part
2, and Part 5 are set to Volt-
age and Current: 1048833
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No. Data name Data ident Set/Get Data range
None Lighting control(Site | lightGain Set/Get A representation of a lighting
List) brightness of each Part in
hexadecimal. A value of Part
0 to Part 7 is presented from
left to right. Example: When
the illumination brightness of
Part 0 to Part 3 was set to
255 (ff): ffffffff00000000
None On all the time alwaysLight Set/Get 0: OFF, 1: ON
None CH lightEnabledChannel | Set/Get 0: OFF, 1: ON
None Follow-up brightness | brightAverage Set/Get
average
None The presence or ab- | adjustBright Set/Get 0: OFF, 1: ON
sence of brightness
follow-up
None Combine type combineMode Set/Get 0: Normal, 1: Color, 2: Linear
None The maximum fol- maxAdjustBright Set/Get
low-up range
None The minimum follow- | minAdjustBright Set/Get
up range
None White balance B whiteBalanceB Set/Get
None White balance G whiteBalanceG Set/Get
None Binning setting binningY Set/Get 0: One line, 1: Two line
None Calibration parame- | calibParameter Set/Get A B CD E F separated by ","
ter
None White balance R whiteBalanceR Set/Get
None Focus focus Set/Get
None Zoom zoom Set/Get
None Iris base density irisDensity Set/Get
None Iris iris Set/Get
None End line endY Set/Get
None Start line startY Set/Get
None STEP - STGOUT de- | strobeDelay Set/Get
lay
None STGOUT selection stgoutSelect Set/Get 0: Same as the camera in-
put, 100 + N: N is the cam-
era number.
None Mirror an im- reverseX Set/Get 0: OFF, 1: ON
age(——)
None Camera model cameraModel Set/Get Connectable camera model
name
None Camera No. cameraNo Set/Get
None Mirror an image(1]) | reverseY Set/Get 0: OFF, 1: ON
None Gain gain Set/Get
None Lightness width hcBrightRange Set/Get
None Average brightness | hcAveBright Set/Get
None Input num set(Num- | shutterNum Set/Get
ber of sheets)
None Input num set(Ena- setShutterNum Set/Get 0: OFF, 1: ON

bled)

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1)
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1-112

No. Data name Data ident Set/Get Data range
None The maximum bright- | maxBright Set/Get
ness
None STGOUT polarity pulsePolarity Set/Get 0: Negative, 1: Positive
None STGOUT width pulseWidth Set/Get
None Minimum brightness | minBright Set/Get
None Mode select highContrastMode Set/Get 0: HDR mode, 1: High con-

trast mode
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1-5 Camera Image Input HDR (using FHV i
Conroller)

You can acquire a wide dynamic range image by combining images photographed consecutively at dif-
ferent 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.

When using FH Controller, refer to 1-4 Camera Image Input HDR (using FH Controller) on page 1-102.

I 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

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

m Precautions for Correct Use

Since the display image on the setting screen is refreshed by image composition with continu-
ous capturing, it may take several seconds to change the settings or transit screen on the set-
ting screen.

m Precautions for Correct Use

» Camera Image Input FHV is preset for Unit 0. Do not set any processing item other than
Camera image input (Camera image input FHV, Camera image input HDR) for Unit O.

* Mult-direction Mult-color Lighting FL-MDCIMC is unavailable in Camera Image Input HDR.

* Immediately after starting up the 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 Cancel to close the dia-
log box. Clicking OK in the dialog box will change the setting to the same color camera set-
ting as the factory default setting.

* When the data for Camera Image Input HDR of the FH series is loaded, the setting values for
the internal lighting and lens are initialized.

* When the Always On option of the internal lighting (FHV-LTM-XXX) is selected, the bright-
ness sometimes becomes unstable, so the image input is not performed successfully.
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1-5-1  Settings Flow (Camera Image Input HDR)

To set Camera Image Input HDR, follow the steps below.

Be sure to perform settings

Start
w 4EEEEEEEEEEER
( Camera Settings (Camera Image Input HDR)) :
v ™
( HDR Settings (Camera Image Input HDR) ) :
v
|
( Bright Adjust Setting (Camera Image Input HDR) ) u
v u
|
( Screen Adjustment Settings (Camera Image Input)) [ |
v u
|
( White Balance (Camera Image Input) ) ]
v [ |
|
( Calibration (Camera Image Input) ) ]
v |
Settings complete u
hd -
Results confirmation/adjustment ™
( Test measurement iEEEEEEEEEEEEN

I List of Camera Image Input HDR Items

Item Description
Camera settings Specify the camera settings such as the electronic flash.
1-5-2 Camera Settings (Camera Image Input HDR) on page 1-114
HDR setting Specify the image combination and imaging settings.
1-4-3 HDR Settings (Camera Image Input HDR) on page 1-108
Bright adjust Specify the brightness follow-up adjustment setting.
1-4-4 Bright Adjust Setting (Camera Image Input HDR) on page 1-109
Screen adjust Adjust the lighting and lens.

The setting method is the same as Camera Image Input FHV.

White balance When using a color camera, adjust the white balance.
The setting method is the same as Camera Image Input FHV.

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

The setting method is the same as Camera Image Input FHV.

Lens adjustment Adjust the focus for a lens.
1-5-5 Lens Adjustment (Camera Image Input HDR) on page 1-120

Camera model Check the type of camera, lighting, and lens that are currently connected.
The contents are the same as Camera Image Input FHV.

1-5-2 Camera Settings (Camera Image Input HDR)

@ Additional Information

The display items differ depending on the camera model and lighting mode. Perform the setting
with the following procedures according to the usage environment.
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I Camera Settings

Specify the camera gain and reverse conversion.

1 In the Item tab area, click Camera setting.

2 In the Camera settings area, specify the Gain and Mirror an image settings.

Camera settings

Gain ; I—BSJ
2 Ko sl
Mirror an image : (T | [P

L Setting value o
Setting item [Factory default] Description
Camera gain FHV71-M0043/M008]/M016/ Adjusts the Camera gain when the shut-
M032[]/M0501/C004[1/C008L1/ ter speed, the lens aperture, and light-
C01601/C032[1/C0501 ing conditions cannot be used to bright-
0 to 240 [0] en the image. Usually, the factory de-
FHV7I-M063R/M120R/C063RE/ | fault value can be used.
C120RO
0 to 180 [0]
Mirror T * Checked Places a check here when reversing the
an im- * [Unchecked] camera image vertically.
age ——  Checked Places a check here when reversing the
* [Unchecked] camera image horizontally.

@ Precautions for Correct Use

» 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 defec-
tive pixels affect the measurement results, lower the gain setting of the camera or use a CCD
camera.

» When performing defect inspection, keep the gain setting at a low value to suppress the influ-
ence of image noise.

Binning Settings (for Monochrome Camera - FHVLI[1-M0016L1L1[C]
Only)

Binning is a function for obtaining a single value by adding multiple lines together.

In some case, this gives the effect of virtually raising the sensitivity of the brightness by combining
multiple lines and another case the effect of increasing the frame rate by decreasing the amount of
data to be transferred.

1 In the Item tab area, click Camera setting.
In the Binning settings area, select either 1 line or 2 lines.
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Setting value

Setting item Description
ng ! [Factory default] 'PH
Binning setting * [1line] * 1line
* 2lines Data is transferred line by line.

* 2lines
Data is transferred two lines at a time.
Each image is scanned skipping one scan line per two consec-
utive lines. Measurement precision is decreased because the
image resolution in the vertical direction is lower.

I 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 setting
screen of the processing item window and the Image Display area of the Main screen.

Start line

.

Image range
to be scanned

\‘ End line

-]

@ Additional Information

About the minimum number of lines:

» For FHV7[J-M004[1/M008[1/M0161/M032[J/M050[]/C004[1/C008[)/C0161/C03201/
C0500], the minimum number of lines (minimum value between the start and end lines) is 3
lines.

* For FHV7-M063R[J/M120R[1/C063R[/C120R], the minimum number of lines is 3 lines.

* The step width from the start to end lines is 4 lines.

About coordinate values:

» The coordinate values of the measurement results are the display position values on the
monitor.

» The coordinate values will not vary with this setting.

1 In the Item tab area, click Camera setting.

Camera Select camera |

Cameral

Camera setting Screen adjust | ‘White balance | Calibration |Lensadjustmem|

2 Set the start and end lines in the Number of Lnes to be Read area.
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m Precautions for Correct Use

When FHV7-M063R], M120R[], CO63R], or C120R] is used, the processing time may not
be shortened.

I Electronic Flash Settings

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

@ Precautions for Correct Use

The setting here applies when STGOUT is selected for the output signal in Common settings on
the Output signal settings page of the camera accessed by selecting Tool - System settings.
When STGOUT is selected, the signal is controlled by each setting value of SHTOUT for each
line.

For details, refer to Setting the SHTOUT Signal [Output Signal Settings] in the Vision System
FH/FHV Series User's manual (Cat. No. Z365).

(YaH ndu| ebew| elowe)) sbumeg eiswe) z-G-|

1 In the Item tab area, click Camera setting.

Camera Select camera |

Cameral

Camera setting Screen adjust | ‘White balance | Calibration | Lens adjustment

2 In the Electronic flash setting area, specify each item.

Electronic flash setting

STEF - STGOUT delay : 90 us

[ o]
STGOUT width : 90 pus

| 3| I
STGOUT polarity * Positive  Megative
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Setting item

Setting value
[Factory default]

Description

STEP-STGOUT de-
lay

0 to 511 [0]
(1 count: 30 [ps])

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

Delay time = Count x 30 ps + 90 us

The delay time varies depending on the polarity of STGOUT
pulse.

The displayed time is for the positive polarity. Add 35 [us] to the
displayed time when the polarity is negative.

The display time becomes within a range of +10 [us] to the setting
value.

STGOUT width

0 to 43,689 [3]
(1 count: 30 [us])

Sets the output time for the electronic flash trigger signal.
lif O is set, the electronic flash will not flash.

STGOUT polarity

* [Positive]
* Negative

Selects the pulse polarity of the electronic flash trigger.

* Positive polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from OFF to ON.

* Negative polarity
Flashes synchronized with the timing of the electronic flash trig-
ger output signal changing from ON to OFF.

M Precautions for Correct Use

* Do not perform next camera image input processing before STGOUT signal output is com-
pleted. If it were done, STGOUT signal may not be output. Perform camera image input proc-
essing after STGOUT signal output is completed or set the STEP-camera delay, STEP-
STGOUT delay, and STGOUT pulse width properly so that the electronic flash flashes syn-
chronizing with the exposure time.

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.
Setting value
A D s
Setting item [Faciarylderault escription
Mode select * [HDR mode] * HDR mode

mode

* High-contrast

In halation is likely generated image, select this mode if
you want to stabilize the brightness.

¢ High-contrast mode
Generate images with stabilized brightness by imaging
multiple images with different shutter speeds based on the
set Average and Width.

3 In the Image input setting area, set each item.
A brightness histogram is displayed as the graph.
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1 Input Image

* HDR mode: » High-contrast mode:
Image input setting Image input setting
_ » Average: T
v | 2 wan: ][ <|—i |
™ Input num set: |—“7H I l ™ Input num set : I—VH I ]
Setting item [F:z::::}?c‘llg::l 4 Description
Min. Bright range | 0 to 20 [8] Set the minimum brightness for combining images.
Max. Bright range | 0 to 20 [14] Set the maximum brightness for combining images.
Average 0.00 to 20.00 Specify the average brightness for images shot.
[11.00]
Width 0.01 to 1.00 [1.00] | Specify the brightness range for images shot.
Input num set * Checked Place a check to set the number of shots manually.
2 to 16 [6] Setting a high shot count provides images with low noise.
* [Unchecked] However, the processing time becomes long.
Setting a low shot count shortens the processing time. How-
ever, the image is more easily affected by noise.

In the Output setting area, set the combination method.
The current shot count and image combination time for the settings are displayed.

Setting value

Setting it D ipti
etting item [Factory default] escription
Combine type * [Normal] Select the combination
* Color * Normal:
e Linear Standard combination method. This compensates the

brightness so that dark sections on the combination image
do not become all black.

* 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 image.

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

Bright Adjust Setting (Camera Image Input HDR)

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

1

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1)
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2 Set each item in the Bright adjust setting area.
When placing a check 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 as necessary.

IV Bright adjust

Bright adjust setting

Min :

Adjust brightave. :

Adj.range Ii

Max : g |————

I 1100 |
Set current bright

[ Change adjust area

Setting item

Setting value
[Factory default]

Description

Bright adjust

e Checked
* [Unchecked]

When placing a check at Bright adjust, the image is output with its
brightness automatically compensated. This makes it possible to

obtain images with stable brightness even if the lighting condition
fluctuates, for example, due to interfering light.

Min. Adj range

0.00 to 20.00 [6.00]

Specify the follow-up brightness minimum value.

Max. Adj range

0.00 to 20.00
[16.00]

Specify the follow-up brightness maximum value.

Adjust bright ave.

0.00 to 20.00 [11.00]

Specify the target for brightness follow-up. Clicking the Set
current bright updates this value.

1-5-5 Lens Adjustment (Camera Image Input HDR)

Sets the focus for lens module.

1 In the Item tab area, click Lens adjustment.

2 In the Common setting for all cameras area, set the Camera adjust area.

Camera adjust area :

Set the Area of Auto setting for Focus, Iris,

rommon setting for all cameras

‘Whitebalance.

| Setting |

3 In the Lens adjustment area, specify a value for the Focus.

Lens adjustment

ol ]

Focus

T
Automatic |

1-120
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&
o
Q
T3
Setting value 58
Setting item Description g
ng ! [Factory default] L Eﬁ
«Q
Focus FHV-LEM-S06: Sets the focus value. g;
26 to 260 [50] ST
e
=]
FHV-LEM-S09: =2

18 to 480 [50]

FHV-LEM-S12:

47 to 815 [50]
o
FHV-LEM-S16: m
10 to 685 [50] )
2
Y
FHV-LEM-S25: L,
37 to 885 [50] o
8
_|
FHV-LEM-HO06, FHV-LEM-H19 : :%’
0 to 1023 [50] o
Q)
Automatic - This is used to set the focus value auto- 2
matically. (Autofocus)’! 3
Sets the Focus automatically to the 3
Camera adjust area in the Common ‘%
setting for all cameras. -§
*1.  The time for automatic focus adjustment varies depending on the initial value, range, and adjust- %
ment area, also camera settings and lighting settings. =z

1-5-6  External Reference Tables (Camera Image Input HDR)

No. Data name Data ident Set/Get Data range

10000 Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(other errors)

None Modulate mode lightGainMode Set/Get It represents the dimming
method for each Part with
the sum of 4-bit units. 0: Du-
ty, 1: Voltage and Current.
Example: When Part 0, Part
2, and Part 5 are set to Volt-
age and Current: 1048833

None Lighting control(Site | lightGain Set/Get A representation of a lighting
List) brightness of each Part in
hexadecimal. A value of Part
0 to Part 7 is presented from
left to right. Example: When
the illumination brightness of
Part 0 to Part 3 was set to
255 (ff): ffffffff00000000
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No. Data name Data ident Set/Get Data range
None On all the time alwaysLight Set/Get 0: OFF, 1: ON
None CH lightEnabledChannel | Set/Get 0: OFF, 1: ON
None Follow-up brightness | brightAverage Set/Get
average
None The presence or ab- | adjustBright Set/Get 0: OFF, 1: ON
sence of brightness
follow-up
None Combine type combineMode Set/Get 0: Normal, 1: Color, 2: Linear
None The maximum fol- maxAdjustBright Set/Get
low-up range
None The minimum follow- | minAdjustBright Set/Get
up range
None White balance B whiteBalanceB Set/Get
None White balance G whiteBalanceG Set/Get
None Binning setting binningY Set/Get 0: One line, 1: Two line
None Calibration parame- | calibParameter Set/Get A B C D E F separated by ","
ter
None White balance R whiteBalanceR Set/Get
None Focus focus Set/Get
None Zoom zoom Set/Get
None Iris base density irisDensity Set/Get
None Iris iris Set/Get
None End line endY Set/Get
None Start line startY Set/Get
None STEP - STGOUT de- | strobeDelay Set/Get
lay
None STGOUT selection stgoutSelect Set/Get 0: Same as the camera in-
put, 100 + N: N is the cam-
era number.
None Mirror an im- reverseX Set/Get 0: OFF, 1: ON
age(<——)
None Camera model cameraModel Set/Get Connectable camera model
name
None Camera No. cameraNo Set/Get
None Mirror an image(1]) | reverseY Set/Get 0: OFF, 1: ON
None Gain gain Set/Get
None Lightness width hcBrightRange Set/Get
None Average brightness | hcAveBright Set/Get
None Input num set(Num- | shutterNum Set/Get
ber of sheets)
None Input num set(Ena- setShutterNum Set/Get 0: OFF, 1: ON
bled)
None The maximum bright- | maxBright Set/Get
ness
None STGOUT polarity pulsePolarity Set/Get 0: Negative, 1: Positive
None STGOUT width pulseWidth Set/Get
None Minimum brightness | minBright Set/Get
None Mode select highContrastMode Set/Get 0: HDR mode, 1: High con-

trast mode
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1-6 Camera Image Input HDR Lite :
—— '%:
This processing item is specialized for FZ-SQ OO, é
You can acquire a wide dynamic range image by combining images photographed consecutively at dif- ;§
(1]

ferent 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.

I 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

m Precautions for Correct Use

» 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, Photometric Stereo Image Input) for Unit 0.

m Precautions for Correct Use

 Just after starting up the Sensor Controller or just after changing scenes, it becomes no
image input. In this state, it is set to the same color image processing as in the factory default
state.

* When the Properties dialog box is opened with no image input, 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 state.

For details, FAQ For Measurement The measurement NG (image mismatch) error will result
when connecting a monochrome camera in the Vision System FH/FHV Series User's Manual
(Cat. No. Z365).
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1-6-1  Settings Flow (Camera Image Input HDR Lite)

To set Camera Image Input HDR Lite, follow the steps below.

Be sure to perform settings

Start
- 4dEEnEEEEEEEE
( Camera Settings (Camera Image Input HDR Lite) ) :
v -
( HDR Settings (Camera Image Input HDR Lite) ) :
v -
( Screen adjust (Camera Image Input HDR Lite)) u
v -
[ |
( White Balance (Camera Image Input) ) L
v u
[ |
( Calibration (Camera Image Input) ) |
v |
Settings complete u
hd -
Results confirmation/adjustment ™
( Test measurement IiEEEEEEEEEEEES

I List of Camera Image Input HDR Lite Items

Item Description

Camera settings Specify the camera settings such as the electronic flash.
1-6-2 Camera Settings (Camera Image Input HDR Lite) on page 1-124

HDR setting Specify the dynamic range and brightness settings. Specify the HDR automatic set-
ting as necessary.

1-6-3 HDR Settings (Camera Image Input HDR Lite) on page 1-125

Screen adjust Adjust images with or without the light adjustment or using display line bright.

1-6-4 Screen Adjust (Camera Image Input HDR Lite) on page 1-126

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.

Calibration Set when measurements (camera coordinate measurement values) are to be out-
put 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.

1-6-2  Camera Settings (Camera Image Input HDR Lite)

Set the following photographing conditions
» Selection Setting on page 1-124

* Number of Lines to be Read on page 1-9
» Electronic Flash Setting on page 1-106

I Selection Setting

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

1 In the Item tab area, click Camera setting.
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1Gamera Imaee Input HDR Lite 3

| Camera setting | HOR setting | Screen adjust | ‘White balance | Calibration | §

]

5

2

2 Click ¥ on the right of the Camera No. and select the camera number. o
-

=0

o A

Select setting
[Cameral\lo. ICameraU j |

Setting value
Setting item Description
9 [Factory default] P
Camera No. CameraOto7 Select the camera number.
[Camera 0]

1-6-3  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 clicking Auto, the Dynamic Range and Brightness will be automatically set.
If this does not work, manually adjust the Dynamic Range and Brightness in the HDR setting

(817 ¥@H Indu ebew) eiswe)) sbumes HAH €-9-1

area.
HOR setting
Dynamic Range |Levelt =
Brightness | 50u

1
-

Auto

Recommend setting for brightness is within the blue
area to ensure stable inspection.

Setting value
Setting it D ipti
etting item [Factory default] escription

Dynamic Range Level 1to 4 Specify the dynamic range. The larger the value is, the broader
the dynamic range to be combined will be.

Brightness 1to 100 Specify the brightness settings. The larger the value is in this set-
ting, the longer the exposure time will be. When using a high-
speed line, check to 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 when the movement speed of the
object is fast.

« Correlation between the level and the dynamic range

FH-UMAI FH Application Software Processing Item Function Reference Manual (Z437-E1) 1125



1 Input Image

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

Level 1 | - |

ooz [ N
s [ N |

Dark Light

M Precautions for Correct Use

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.

1-6-4  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.
For details, refer to Line Bright on page 1-18.

1 In the Item Tab area, click Screen adjust.

1Camera Image Input HDR Lite

‘ Camera setting | HDR setting | Screen adjust | ‘White balance | Calibration
—

2 Set Lighting control as necessary.

Lighting control

W Lighting on

Setting value
[Factory default]
Lighting on * [Checked] Unchecks the checkbox when no lighting is used.
* Unchecked

Setting item Description
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1-6-5  External Reference Tables (Camera Image Input HDR Lite)
No. Data name Data ident Set/Get Data range
10000 Judge judge Get only 0: No judgment (unmeas-
ured), 1: Judgment result
OK, -1: Judgment result NG,
-10: Error (image format mis-
match), -11: Error (unregis-
tered model), -12: Error (in-
sufficient memory), -20: Error
(othe