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Introduction

Thank you for purchasing the FQ2-S4.

This manual provides information regarding functions, performance and operating methods that
are required for using the FQ2-S4.

When using the FQ2-S4, be sure to observe the following:

* The FQ2-S4 must be operated by personnel knowledgeable in electrical engineering.
* To ensure correct use, please read this manual thoroughly to deepen your understanding of the

product.
* Please keep this manual in a safe place so that it can be referred to whenever necessary.
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READ AND UNDERSTAND THIS DOCUMENT
Please read and understand this document before using the products. Please consult your OMRON
representative if you have any questions or comments.

WARRANTY
OMRON'’s exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS.
ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS DETERMINED THAT
THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON
DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
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 OR REPAIR.

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT SAFETY RATED. THEY ARE NOT DESIGNED OR
RATED FOR ENSURING SAFETY OF PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY COMPO-
NENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.

Please refer to separate catalogs for OMRON'’s safety rated products.

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer’s application or use of the product.

At the customer’s request, OMRON will provide applicable third party certification documents identifying ratings
and limitations of use that apply to the products. This information by itself is not sufficient for a complete
determination of the suitability of the products in combination with the end product, machine, system, or other
application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products:

» Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this document.
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* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate industry
or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

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

PERFORMANCE DATA

Performance data given in this document 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 users must correlate
it to actual application requirements. Actual performance is subject to the OMRON Warranty and Limitations of
Liability.

CHANGE IN SPECIFICATIONS
Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when significant
construction changes are made. However, some specifications of the product may be changed without any
notice. When in doubt, special model numbers may be assigned to fix or establish key specifications for your
application on your request. Please consult with your OMRON representative at any time to confirm actual
specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

ERRORS AND OMISSIONS
The information in this document has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user’s programming of a programmable product, or any consequence
thereof.

COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without permission.

This document is protected by copyright and is intended solely for use in conjunction with the product. Please
notify us before copying or reproducing this document in any manner, for any other purpose. If copying or
transmitting this document to another, please copy or transmit it in its entirety.

FQ2-S4 User’s Manual



Meanings of Signal Words

The following signal words are used in this manual.

Indicates a potentially hazardous situation which, if not avoided, will result in minor or
A WARNING moderate injury, or may result in serious injury or death. Additionally there may be
significant property damage.

Meanings of Alert Symbols

The following alert symbols are used in this manual

Indicates general prohibitions for which there is no specific symbol.

Indicates the possibility of laser radiation.

Indicates the possibility of explosion under specific conditions.

Indicates prohibition when there is a risk of minor injury from electrical shock or other
source if the product is disassembled.

2=

This product is not designed or rated for ensuring safety of persons.
Do not use it for such purposes.

The Sensor emits visible light, which may adversely affect the eyes in rare instances.
Do not look directly into the light emitted from the Sensor. When the subject is a specular
reflective object, protect your eyes from reflected light.

A lithium ion battery is built into the Touch Finder and may occasionally combust, explode, or
burn if not treated properly.

Dispose of the Touch Finder as industrial waste, and never disassemble, apply pressure that
would deform, heat to 100 °C or higher, or incinerate the Touch Finder.

> B O

High-voltage parts inside; danger of electrical shock. Do not open the product cover.

2
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Precautions for Safe Use

The following points are important to ensure safety, so make sure that they are strictly observed.

. Installation Environment
Do not use the product in environments where it can be exposed to inflammable/explosive gas.
To secure the safety of operation and maintenance, do not install the product close to high-voltage devices
and power devices.
Install the product in such a way that its ventilation holes are not blocked.
Tighten mounting screws at the torque specified in this manual.

. Power Supply and Wiring
The power supply voltage must be within the rated range (24 VDC +10%), and an AC voltage must not be
used.
Reverse connection of the power supply is not allowed. Do not short the load of the open collector output.
The load must be within the rated range.
High-voltage lines and power lines must be wired separately from this product. Wiring them together or
placing them in the same duct may cause induction, resulting in malfunction or damage.
Use the products within the power supply voltages specified in this manual.
Use the specified size of crimp terminals to wire connections. Do not connect wires that have been simply
twisted together directly to the power supply or terminal block.
Use a DC power supply with safety measures against high voltages (safety extra low-voltage circuit).
Use independent power sources for the products. Do not use a shared power source.
Tighten mounting screws at the torque specified in this manual.
Always turn OFF the power supply before connecting or disconnecting cables or the power supply wiring.

. Battery
Do not short the positive and negative terminals of the Battery.
Do not use the Touch Finder in an environment that exceeds the operating temperature range of the Battery.
If the Touch Finder is used at temperatures that exceed the operating temperature range, the protective
device may activate and prevent charging.
Do not connect the Battery directly to a power supply or car cigarette lighter socket.
Do not use the Touch Finder with any other type of battery.
Turn OFF the power supply immediately if the Battery leaks or produces an odor. Electrolyte leaked from the
Battery may ignite, possibly causing smoke, rupture, or fire.
If during usage, charging, or storage, the Battery produces an odor, heats, becomes discolored, becomes
misshapen, or exhibits any other unusual conditions, remove it and do not use it. Continuing to use such a
Battery may result in the Battery heating, smoking, rupturing, or igniting.
If the Touch Finder (FQ2-D31) will be installed permanently or semi-permanently, remove the Battery (FQ-
BAT1). If the rated temperature is exceeded with the Battery inserted, the protective circuit may activate and
stop the Touch Finder.

. AC Adapter
Use an AC cable that is suitable for the power supply and power voltage you are using.
Do not touch the power plug with a wet hand. Doing so may result in electrical shock.
If you notice an abnormal condition, such as smoke, abnormal heating of the outer surface, or a strange
odor, immediately stop using the AC Adapter, turn OFF the power, and remove the power plug from the
outlet.
Consult your dealer, as it is dangerous to attempt to repair the AC Adapter yourself.
If the AC Adapter is dropped or damaged, turn OFF the power, remove the power plug from the outlet, and
contact your dealer. There is a risk of fire if you continue using the AC Adapter.
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. Handling
Connector Cover
Always attach the connector cover when you disconnect the cable. If you do not attach the connector cover,
foreign matter may enter the connection, causing malfunctions or damage.
Lens Cap
Always attach a C-mount lens cap to the lens mount when you remove the lens. If dust or dirt adhere to the
imaging elements, false detection or failure may occur.
Sensor Waterproof Sheets
Do not remove or damage the waterproof sheets on the sides of the Sensor. Doing so may allow dust, dirt,
or water drops to enter the Sensor and damage it.

. Other

Do not use this product in safety circuits associated with nuclear power and human life.

Do not disassemble, repair, modify, deform by pressure, or incinerate this product.

Dispose of this product as industrial waste.

Connect the special products (Sensor, Touch Finder, Cables). The product might break down or malfunction
if you use a part not included in the special products.

If you notice an abnormal condition, such as a strange odor, extreme heating of any product, or smoke,
immediately stop using the product, turn OFF the power, and consult your dealer.

The Sensor surfaces become hot during use. Do not touch them.

Do not drop or subject the products to shock.

Use the special Sensor (FQ2-S4), Touch Finder (FQ2-D), Sensor Data Unit (FQ-SDU), Cables (FQ-WN,
FQ-WD, FQ-WU, and FQ-VP), Battery (FQ-BAT1), and AC Adapter (FQ-AC). Using other than the specified
products may cause fire, burning, malfunction or failure.

If the product has a lock mechanism, always make sure it is locked before using the product.

. Laws and Regulations, Standards

This product complies with the following EC Directives and EN Standards:
EC Directive No. IEC61010-1

EN Standards EN61326-1: 2006
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Precautions for Correct Use

Observe the following precautions to prevent failure to operate, malfunctions, or undesirable effects on product
performance.

1. Installation Site
Do not install this product in locations subjected to the following conditions:

» Ambient temperature outside the rating

» Rapid temperature fluctuations (causing condensation)

+ Relative humidity outside the range of 35 to 85%

* Direct vibration or shock

» Strong ambient light (such as other laser beams, light from arc-welding machines, or ultraviolet light)

» Direct sunlight or near heaters

» Strong magnetic or electric field

Also, do not install this product in locations subjected to the following conditions to ensure its protective
performance as described in the specifications:

» Presence of corrosive or flammable gases

» Presence of dust, salt, or iron particles

» Water, oil, or chemical fumes or spray, or mist atmospheres
Installing and Using a Sensor with Built-in Lighting

» The front-panel plate may occasionally become fogged from the inside if the Sensor is used in location with
high humidity and the temperature changes drastically.

» Do not install any objects except for the special mounting brackets within the dotted lines in the following
figure. The front-panel plate may become fogged from the inside.
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Waterproof sheet

2. Power Supply, Connection, and Wiring

* When using a commercially available switching regulator, make sure that the FG terminal is grounded.

» If surge currents are present in the power lines, connect surge absorbers that suit the operating
environment.

» Before turning ON the power after the product is connected, make sure that the power supply voltage is
correct, there are no incorrect connections (e.g. load short-circuit) and the load current is appropriate.
Incorrect wiring may result in breakdown of the product.

» For cables, use only the special products specified in this manual.

» Do not subject the Cables to twisting stress. Doing so may damage the Cables.

» Always turn OFF the power supply before connecting or disconnecting Cables. The Sensor may fail if a
Cable is connected or disconnected while power is being supplied.

1] p.565, p.566, p.567, p.568

» Use only combinations of the Sensor and Touch Finder specified in this manual. Using other combinations
may cause malfunction or damage.

* Do not turn the power OFF in the following instances. Doing so will damage data that is in the process of
being saved.
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- While data is being saved in internal memory
- While data is being saved on the SD card

» The LCD panel has been made using precision technology, and sometimes a few pixels are missing in the
panel. This is due to the structure of the LCD panel, and is not a malfunction.

* Influence of Temperature Changes on Optical Axis

Due to the characteristics of the materials that are used in the Sensor, changes in the ambient temperature
may cause the center of the optical axis to change by several pixels.

* Imaging Elements
Due to the specifications of the CMOS image sensors that are used in the Vision Sensor, lines may appear
in images for some measurement conditions or gain settings. These do not indicate defects or faults in the
Vision Sensor. Also, there may be some pixel defects, but these do not indicate defects or faults in the
Vision Sensor.

3. Battery

» Do not use or charge the Battery with other than the specified products.

» Do not charge the Battery with other than the specified AC adapter.

» When using the Touch Finder, the battery cover screw must be tightened.

4. AC Adapter

+ During maintenance and when not using the Touch Finder for an extended time, remove the power plug
from the outlet.

* Do not bend the power cable past its natural bending radius.

» Do not use the AC Adapter with other than the specified products.

« If a voltage higher than 380 V is applied, there is a risk that the capacitor will be damaged, the pressure
valve will open, and vaporized gas will be emitted. If there is a possibility that a voltage higher than 380 V
will be applied, use a protective device.

5. Maintenance and Inspection

Do not use thinner, benzene, acetone or kerosene to clean the Sensor and Touch Finder. If large dust particles
adhere to the Camera, use a blower brush (used to clean camera lenses) to blow them off. Do not use breath
from your mouth to blow the dust off. To remove dust particles from the Camera, wipe gently with a soft cloth
(for cleaning lenses) moistened with a small amount of alcohol. Do not use excessive force to wipe off dust
particles. Scratches to the Camera might cause error.

Editor's Note

B Meaning of Symbols

Menu items that are displayed on the Touch Finder LCD screen, and windows, dialog boxes and other GUI
elements displayed on the PC are indicated enclosed by brackets "[ ]".

M Visual Aids

Indicates points that are important to achieve the full product performance,
such as operational precautions.

Indicates application procedures.

ED Indicates pages where related information can be found.
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1-1 FQ2-S4-series Vision Sensors

The FQ2-S4 Series features Vision Sensors with integrated cameras and controllers. They can be used to
easily achieve simple inspections and measurements and to easily read and verify IDs.

You can use parallel controls, no-protocol communications on Ethernet, PLC Link communications on Ethernet,
and EtherNet/IP communications on Ethernet as standard features. You can also use a Data Unit to enable
control with full-scale parallel communications or RS-232C communications.

To set up and monitor the Vision Sensor, you can use either the Touch Finder or the PC Tool running on a
computer. For actual operation, you can use the Vision Sensor on a stand-alone basis.

Setup, Image Confirmation, and Logging Tools

Touch Finder

FQ2 Vision Sensor

Used to check images and set the
judgement parameters. It can also be
used to save measurement results and
check status during operation.

PC Tool

Sensor with C-mount Sensor with
Built-in Lighting

After the Sensor has been set up, it can be = ———
operated alone to perform measurements The same functions as those that are
without the Touch Finder or PC Tool. provided by the Touch Finder can be
performed from a computer. The PC Tool
is available free of charge.

FQ2-S4-series Vision Sensors are available in models with 350,000, 760,000, and 1,300,000 pixels. There are
also Sensors with C-mounts that allow you to change the lens, and Sensors with Built-in Lighting. The
differences are given in the following table.

Pixels 350,000 760,000 1,300,000

Type Sensors with Built-in Lighting Sensors with C-mounts

Model FQ2-S400000 | FQ2-S400000-M | FQ2-S4000000-08 | FQ2-S4000CC-08M | FQ2-S40-13 - |FQ2-S40-13M
Partial input Horizontally only Horizontally and vertically

Lens mount - C-mount

Image process- | Real color Monochrome Real color Monochrome Real color Monochrome
ing method

Processing 752 x 480 928 x 828 1,280 x 1,024

resolution

2 - . ;
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This section describes the basic flow of the measurement process.

* The measurement is started by inputting a trigger signal from an external

device.

A

2

* Images are taken according to the trigger. g

[

Q

=

=

* The image is measured to see if it matches the configured settings.
* You can also perform calculations based on the measurement results from

inspection items.

* The overall judgement of all inspection items are output using OR logic.
* You can output detailed measurement result from the inspection items.

* Measurement data and image data can be logged in memory in the Sensor or
in an SD card.

FQ2-S4 User’s Manual Measurement Process



1-3 Startup Display and Display Elements

Startup Display

1 The Sensor is automatically detected by the Touch

Finder when power supply to the Sensor and Touch
Finder is turned ON.
The Auto Connect Display will appear if the Sensor can-
not be detected. Check that cables are connected cor-
rectly to the Sensor and Touch Finder, and then press
[Auto connect].

huto connect

FQ Series |

If the Sensor is still not detected after pressing [Auto Connect], refer to the following information.

|:E| The Sensor cannot be detected: p. 455

2 When the Sensor is detected, the following display will appear.

* The Setup Mode will appear if a Sensor that has not been gz
set up is connected.

* The Run Mode will appear if a Sensor that has been set
up is connected.

When the Touch Finder is started, IP addresses are automatically set for each Sensor.
To allocate specific IP addresses, set the IP address of each Sensor and the Touch Finder.

E[:l Setting Up Ethernet: p. 53
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Display Elements

This Sensor has a Setup Mode and a Run Mode.
Refer to the following information for menu items.

] p.458
Setup Mode

In Setup Mode, you can set the image conditions, judgement parameters, and I/O settings for the Sensor.
The name of the mode orthe  The name of the Sensor being set up is displayed.
menu hierarchy is displayed. The selected scene number is displayed.

The menu changes according to the selected tab page.

J * Buttons will appear on the right according to the mode.
o If the [ ] Button appears, pressing it will display the
sub-menu or commands.

The setup flow is shown by these five tabs.
[Image]: Used to adjust the image.
[Inspect]: Used to set the inspection items.
[In/Out]: Used to set the I/O.
[Test]: Used to test and adjust the set measurements.
[Run]: Used to switch to Run Mode.

This button menu is always displayed.

H Only-image Button: Used to select either displaying the camera image and messages, or
only the camera image.

E‘\ Display Button: Used to select the source of the image or to zoom the image.

I:D Display Functions: p. 244
ﬂ Capture Button: Used to capture the current screen to the SD card.
p. 268

& Tool Button: Used to call functions, such as saving data or select scenes.

The Display Button can be used to switch between the following images.
» Camera: The image taken by the camera is displayed.
Live: The live image is displayed.
Freeze: The image that was taken last is displayed.
* Log: A log image saved in internal memory is displayed.
* Logging image file: A log image saved in external memory is displayed.

* Camera image file: An image that was saved in external memory with (Log Image Button) is displayed.

Run Mode

In Run Mode, measurements are performed, and measurement results are output.

(] p.223
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1-4 Basic Operational Flow

The following flow shows the basic operation of FQ2-S4-series Vision Sensors.

Connections and Wiring

--- Section 2 Installation and
Connections

Starting the Sensor

[

Setup
Evaluation™

Image Setup ([Image] Tab Page)

Calibration Settings

Image Adjustment

Filtering the images
(filter items)

Compensating for position offset
0!

Inspection Setup
([Inspect] Tab Page)

Inspection

Registering
Inspection ltems

Teaching
S

Setting Judgement
Parameters

—————

Calculation Settings ([Inspect] Tab Page)

Retry Details ([Inspect] Tab Page)

Output Settings ([In/Out] Tab Page)

Testing ([Test] Tab Page)

Test Measurement and
Results Verification

Adjusting Judgement
Parameters

Saving the Settings

e

Operation™

Starting Operation (Run Mode)

--- Section 1
1-3 Startup Display and Display
Elements

- --. Section 3 Taking Images

---- Section 7 Convenient Functions

---- Section 3
3-5 Adjusting the Images That
Were Taken

- --. Section 4 Setting Up Inspections

---- Section 4 Setting Up Inspections

----Section 7
7-11 Setting the Retry Function

- - - - Section 8 Controlling Operation and
Outputting Data with a Parallel
Connection
Section 9 Connecting through
Ethernet
Section 10 Connecting with RS-232C

~~~~ Section 5 Testing and Saving
Settings

-- Section 6 Operation

*1: In Setup Mode, the Sensor can be set up and adjusted, but it does not output signals on the 1/O lines.
*2: In Run Mode, the Sensor performs measurements and outputs signals on the I/O lines.

Basic Operational Flow
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2-1 System Configuration

Ethernet (EtherNet/IP, No-protocol, or PLC Link) Connection

Setup Tool Control PLC
Touch Finder
or PC Teol Industrial EtherNet/IP or
‘““ Ethernet Switching Hub
Standard Standard Ethernet cable

Ethernet cable &
FQ2-S4C10000-000
FQ2-S4-10]

24-V power supply

Special Ethernet Cable

RJ45/M12) VO cable

Parallel Interface Connection

Connection through a Parallel Interface Sensor Data Unit

&

Trigger sensor  1/0 control PLC

|
Pl

FL-STC FL-series
Lighting Controller External Lighting

=

24-V power supply

1T

1
Touoh Fnder  FO 84T SN il
or PC Tool > Parallel Interface Sensor Data Unit Trigger sensor Sensor control PLC
=== “%5" 1/0 control PLC
] iy
" 11 =
e QL Paglce | | .
(RJ45/M12) Unit cable or FQ-SDU1 @

24-V power supply

FL-STC
Lighting Controller

FL-series
External Lighting

Connection with Standard Parallel Interface of the Vision Sensor

Setup Tool FQ2-S400000-00
Touch Finder FQ2-S40-000)
or PC Tool

=

24-V power supply

7

ITrigger sensor Sensor control PLC
1/0 control PLC

1/0 cable

< e
i (RJ45/M12)
=)

24-V power supply

RS-232C Serial Connection

Setup Tool FQ2-s40J000-000
'(I)'?gtgl_llf(l)r;clier FQ2-S401-01010] RS-232C Interface Sensor Data Unit

Special Ethernet l
E Cable (RJ45/M12)

24-V power supply

RS-232C cable

# Sensor Data
Unit cable

Parallel cable
for FQ-SDU2

Connecting More Than One Sensors
FQ2 Vision Sensors (8 max.)

24-V power supply

Setup Tool
Touch Finder

or PC Tool
Special Ethernet Cable

' Switching Hub ~ (RJ45/M12)

The Setup Tool can detect up to 32 Sensors and
it can connect to up to eight Sensors at the same time.

2t System Configuration

L] T
O
FL-STC FL-series

Lighting Controller  External Lighting

i

[E=:]
24-V power supply

Sensor control PLC

[Trigger sensor Sensor control PLC
1/0 control PLC

=
S
FL-STC FL-series

Lighting Controller ~ External Lighting
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Product

Model number

Remarks

FQ Vision Sensor

FQ2-s41000-0000

This is the Vision Sensor.

FQ2-s40-000

Touch Finder FQ2-DU] This is a setup console.

PC Tool - The PC Tool can be used instead of the Touch Finder. If you register as a member,
you can download the free PC Tool as a special service to purchasers.
Refer to the Member Registration Sheet that is enclosed with the Sensor for the
member registration procedure and the download procedure for special member soft-
ware.

Parallel Interface FQ-SDU1[] You can connect a Sensor Data Unit to the 1/0O cable connector on the Vision Sensor

Sensor Data Unit and connect the Parallel Interface Sensor Data Unit to an external device. This allows
you to output the results of judgement conditions, measurements from inspection
items, and the results of expressions with parallel communications.

RS-232C Interface |FQ-SDU2[] You can connect a Sensor Data Unit to the I/O cable connector on the Vision Sensor

Sensor Data Unit and connect the RS-232C Interface Sensor Data Unit to an external device. This
allows you to use no-protocol communications to send and receive commands,
inspection item parameters, and other data between the Sensor and the external
control device that is connected with the RS-232C cable. You can also use the ACK
signal (parallel command normal completion signal) for a parallel output from the
Sensor Data Unit.

FQ Ethernet Cable |FQ-WNOLI] Connects the Sensors to external devices such as the Touch Finder, computers, and
PLCs.

Standard RJ45 - Connects the Switching Hub to the Touch Finder, computers, and PLCs. Use a con-
Ethernet Cable ™’ nector that complies with the FCC RJ45 standard. (STP (shielded twisted-pair) cable,
category 5e or 6, impedance: 100 Q)

1/0 Cable FQ-wDOoLIJ Connects the Sensor to the power supply and external devices.

Switching Hub W4S1-0C1C] Used to connect multiple Sensors to one Touch Finder or PC Tool.

Sensor Data Unit FQ-wuoLll] This cable connects the FQ2-S4 Sensor to the Sensor Data Unit.

cable

Parallel cable for FQ-VP1] This cable connects the Parallel Interface Sensor Data Unit to an external device.
FQ-SDU1

Parallel cable for FQ-VP20] This cable connects the RS-232C Interface Sensor Data Unit to an external device.
FQ-SDU2

RS-232C cable Recommended: This cable connects the RS-232C Interface Sensor Data Unit to an external device.

(to connect to a
PLC)

XW2Z-200S-V (2 m) or

XW2Z-500S-V (5 m)

*1: The shape and dimensions of the Ethernet connector plug and jack are specified in ISO/IEC8877:1992 (JIS X 5110:1996) and RJ-45 of the
FCC regulations. To prevent connector connection failures, the structure of the jack of this product does not allow insertion of plugs that do not
comply with the standard. If a commercially available plug cannot be inserted, it is likely that the plug is non-compliant.

Do not connect network devices other than PLCs on the same network as the Touch Finder or computer. If
another device is connected, the responsiveness of displays and settings of the Touch Finder or computer may

become slow.

FQ2-S4 User’s Manual
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Connection Compatibility

Yes: Supported, No: Not supported

EtherNet/IP - No Yes Yes Yes Yes Yes
PLC Link on Ethernet No Yes Yes Yes Yes Yes
TCP no-protocol communi- |Yes Yes - No No Yes Yes
cations on Ethernet
FINS/TCP no-protocol com- | Yes Yes No --- No Yes Yes
munications on Ethernet
RS-232C ™! Yes Yes No No Yes No
Parallel Sensor’s stan- | Yes Yes Yes Yes No - No
communi- |dard parallel
cations communica-
tions
Parallel Inter- | Yes Yes Yes Yes No No ---
face

*1:  This applies when an RS-232C Interface Sensor Data Unit is connected.
*2:  This applies when a Parallel Interface Sensor Data Unit is connected.

Connections Across Network Routers

You can connect to a Sensor on a different network than the Touch Finder or PC Tool through a router.

* To connect to a Sensor, directly specify the IP address of the Sensor. Automatic connection to a Sensor is not

possible.

¢ Use a fixed IP address for the Sensor to connect to.

System Configuration
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2-2 Part Names and Functions

FQ2-S4[ 1 1LILICI-LICICT (Sensors with Built-in Lighting)

No. |Name Description
(1) Lighting LEDs for illumination
(2) Camera lens This lens can be focused.

1/0 Cable connector

An FQ-WD or FQ-WU 1/O Cable is used to connect the Sensor to the power
supply and external 1/O.

Ethernet cable connector

An FQ-WN Ethernet Cable is used to connect the Sensor to external
devices such as PLCs, the Touch Finder, or computers.

Focus adjustment screw

Used to adjust the focus of the image.

Operation OR

Lights orange when the overall judgement output (OR) signal turns ON.

indicators ETN

Lights orange during Ethernet communications.

ERROR

Lights red when an error occurs.
ED 11-1 Error Histories p. 452

BUSY

Lights green when the Sensor is executing a process.
* You can change the BUSY indicator to a RUN indicator.
This indicator is set by default to a BUSY indicator, but if you change it to a
RUN indicator, it will light green during operation.
E[:l Changing the Sensor’s BUSY Indicator: p. 278

@)

Mounting Bracket

Used to mount the Sensor.
The Mounting Bracket can be attached to the front, left side, right side, or
back of the Sensor.

FQ2-S4 User’s Manual
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FQ2-S4[ - ILI] (Sensors with C-mounts)

| — Y
== =—-]

Bottom

Sensor Mounted to Base

No.

Name

Description

(1)

C-mount lens mounting surface

The C-mount lens and macro ring are attached here. Determine the appro-
priate CCTV lens (C-mount lens) to use based on the field of view required
for the size of the measurement object.

|:E| Optical Diagrams: p. 35

@)

1/0 Cable connector

An FQ-WD or FQ-WU 1/O Cable is used to connect the Sensor to the power
supply, external I/0, and Data Unit.

@)

Ethernet Cable connector

An FQ-WN Ethernet Cable is used to connect the Sensor to external
devices such as the Touch Finder or computers.

Operation OR

Lights orange when the overall judgement output (OR) signal turns ON.

indicators

ETN Lights orange during Ethernet communications.
ERROR Lights red when an error occurs.

ED 11-1 Error Histories p. 452
BUSY Lights green when the Sensor is executing a process.

* You can change the BUSY indicator to a RUN indicator.
This indicator is set by default to a BUSY indicator, but if you change it to a
RUN indicator, it will light green during operation.
I:D Changing the Sensor’s BUSY Indicator: p. 278

(6)

Mounting holes

These mounting holes for M3 screws are used to mount the Camera and to
mount to the base. There are mounting holes on the top, bottom, left, and
right surfaces.

I:D Dimensions: p. 555

(6)

Mounting base (enclosed)

The mounting base has 1/4-20UNC threads and is used to mount the Sen-

sor. The base can be attached to the bottom, top, left, or right side of the

Sensor.

* We recommend mounting the Sensor with the mounting screw holes. The
mounting base does not necessarily need to be used.

@)

C-mount cover

This cover is attached to the C-mount lens fitting when a lens is not
attached.

8)

Connector cover

This cover is attached to the connection when an Ethernet Cable is not con-
nected.

30
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Touch Finder

=g

R

©1 )
)

| :ﬁ
@L

©——=—

(10) —

Description

Lights green when the Touch Finder is turned ON.

Lights red when an error occurs.
11-1 Error Histories p. 452

Lights yellow when an SD card is inserted.
Flashes yellow when the SD card is being accessed.

No. |Name
(1) Operation POWER
indicators ERROR
SD ACCESS
CHARGE""

Lights orange when the Battery is charging.

2) LCD/touch panel

Displays the setting menu, measurement results, and images input by the
camera.

(3) SD card slot

An SD card can be inserted.

(4) |Battery cover’

The Battery is inserted behind this cover.
Remove the cover when mounting or removing the Battery.

5) Power supply switch

Used to turn the Touch Finder ON and OFF.

Touch pen holder

The touch pen can be stored here when it is not being used.

7) Touch pen

Used to operate the touch panel.

~| ~| | ~
[22)
-

8) DC power supply connector

Used to connect a DC power supply.
p. 50

(9) Slider

Used to mount the Touch Finder to a DIN Track.

(10) |Ethernet port

Used when connecting the Touch Finder to the Sensor with an Ethernet
cable. Insert the connector until it locks in place.

(11) |Strap holder

This is a holder for attaching the strap.

(12) |AC power supply connector

Used to connect the AC adapter.

*1: Applicable to the FQ2-D31 only.
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Sensor Data Units

L
Front Surface of Parallel Interface Back Surface of Parallel Interface RS-232C Interface
Sensor Data Unit Sensor Data Unit Sensor Data Unit
No. |Name Description

(1) Sensor connector

Connects to the FQ2-S4.

2) Power supply and ground termi-
nal block

Connects to the 24-V power source and the ground line.

(3) Parallel I/O connector

Connects to the 1/0 connector.

(4) I/O indicators |POWER/
ERROR

Lights green when power is being supplied.
Lights red when an error occurs.

RUN

Lights green during operation.

BUSY

Lights yellow when the Sensor is executing a process.

SENSOR

Lights yellow when the Sensor is connected.

OR-OK

Lights green when the overall judgement result is OK.

OR-NG

Lights red when the overall judgement result is OFF or an error occurs.

232C_COM

Lights yellow during RS-232C communications. (Provided only on the FQ-
sbu2rl.)

5) DIN Track mounting section

Mounts the Data Unit to a DIN Track.

Slider

Used to secure the Data Unit to a DIN Track.

7) RS-232C connector

Connects to the RS-232C connector.

| ~| | ~
[22)
-

8) Parallel I/O connector

Connects to the 1/O connector.

Part Names and Functions

FQ2-S4 User’s Manual



2-3 Installation

Installing the Sensor

FQ2-S4[ [ L[] (Sensors with Built-in Lighting)

Installation Procedure

1 Align the tabs on one side of the Mounting Bracket with

the slot on the Sensor.

The FQ-XL Mounting Bracket can be attached to the back,

side, or front of the Sensor.

2 Press the Mounting Bracket onto the Sensor until the oth-

er tabs click into place.

Mounting
Bracket

3 Use the following optical charts to check the field of view
and installation distance of the Sensor so that it is mount-

ed at the correct position.
Tightening torque (M4): 1.2 N-m
Horizontal field of view

__—"" | Vertical field
of view

Installation distance (L)

FQ2-S4[1010F
Installation distance (L) (mm)

55

45 -

35

6 8 10 12 14
Horizontal field of view (mm)
FQ2-S4[J050F

Installation distance (L) (mm)
210

130 z

50 z
0 20 40 60
Horizontal field of view (mm)

FQ2-S4 User’s Manual

The optical chart indicates the horizontal
field of view. The vertical field of view
depends on the model as follows:
FQ2-S41C101000:

Approx. 60% of the horizontal field of view
FQ2-S4]C100-080:

Approx. 90% of the horizontal field of view

Note: The tolerance is +10%.

FQ2-S4[1100F
Installation distance (L) (mm)

1,000

600 _

g
7z

200 z
0 100 200 300

Horizontal field of view (mm)

FQ2-S4[1100N
Installation distance (L) (mm)

400

0 200 400
Horizontal field of view (mm)
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* There is a certain amount of deviation among Sensors in the center of the optical axis. For this reason, when install-
ing the Sensor, check the center of the image and the field of view on the LCD monitor of the Touch Finder and in
the PC Tool.

Removal Procedure
1 Insert a flat-blade screwdriver between the Mounting Brack-

et and the Sensor case on either side and remove the
Mounting Bracket.

Mounting

Bracket

FQ2-S4[ - [ 1] (Sensors with C-mounts)

Installation Procedure

Directly Mounting the Sensor

1 Mount the Sensor with M3 screws.
Tightening torque: 0.54 N-m

Effective depth of mounting holes: 4 mm

Refer to the dimension drawings in the appendix for the positions of
the screw holes.

Mounting the Sensor to the Base

1 You can attach the mounting base to the bottom, top, left,
or right surface.
(Recommended mounting screw tightening torque:
0.54 N-m)
Tightening torque: 0.54 N-m
Effective depth of mounting holes: 4 mm

2 Mount the Sensor with M3 screws.
Tightening torque: 0.54 N-m
Effective depth of mounting holes: 4 mm

i Installation FQ2-S4 User’s Manual



Lens Selection

Use the following optical diagrams to determine the Lens, camera installation distance, and detection range.

Optical Diagrams

The following values are estimates only. Adjustment is required after installing the camera.

3Z4S-LE SV-LI[I[IJH High-resolution, Low-distortion Lenses

10000

1000

100

Camera installation distance (mm)

10

3Z4S-LE SV-[ [ 1V-series Lenses

10000

1000

100

Camera installation distance (mm)

10
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Y axis of field of view (mm)

3Z4S-LE

SV-0614H

SV-0814H

SV-3514H
SV-5014H
SV-7525H

SV-10028H

t: Macro ring

Examples

t0: Macro ring is
not required.

t5: A 5-mm macro
ring is required.

3Z4S-LE

SV-0614V
SV-0813V

SV-1214V
SV-1614V

SV-3518V
SV-5018V

SV-10035V

t: Macro ring

Examples

t0: Macro ring is
not required.

t5: A 5-mm macro
ring is required.

Installation
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The X axis in the above optical diagrams represent field of view (mm)*1. The Y axis represents the camera
installation distance (mm) or WD (mm). These optical diagrams show the relationship between the detection
range and installation distance for different CCTV Lenses. The values vary for each Lens. Pay close attention
to the Lens that you are using when you refer to these optical diagrams. The macro ring thickness to be used is
given as, for example “t5.0,” on the graphs. “t0” means that a macro ring is not required. “t5.0” means that you
must use a 5-mm macro ring.

T

Y| Field of view

!

*1: The Y axis in the optical charts represents the height of the field of view.

«—X—>

Example: If you use an 3Z4S-LE SV-2514H Lens for a measurement object that requires field of view of 35
mm, the camera installation distance must be 200 mm and a 2-mm macro ring is required.

Camera

Macro ring tC] (mm)

|

Camera installation distance (mm)

Measurement object / l
/T

1\
|

Field of view (mm)

Camera lens

Lens Models and Dimensions

Wi

T Maximum outside

1-32 UNF diameter
(C-mount threads)

|

Filter threads

J

Weeve ¥

‘FTotaI length 4
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3Z4S-LE SV-[I[I[1IH High-resolution, Low-distortion Lenses

Lens model Focal length |Brightness Maximum Total length  |Filter size

outside diam-

eter
3Z4S-LE SV-0614H 6.1 mm F1.4 42 mm 57.5 mm M40.5 P0.5
3Z4S-LE SV-0814H 8.0 mm F1.4 39 mm 52.5 mm M35.5 P0.5
3Z4S-LE SV-1214H 12.3 mm F1.4 30 mm 51.0 mm M27 P0.5
3Z4S-LE SV-1614H 16.2 mm F1.4 30 mm 47.5 mm M27 P0.5
3Z4S-LE SV-2514H 25.0 mm F1.4 30 mm 36.0 mm M27 P0.5
3Z4S-LE SV-3514H 35.01 mm F1.4 44 mm 45.5 mm M35.5 P0.5
3Z4S-LE SV-5014H 50.0 mm F1.4 44 mm 57.5 mm M40.5 P0.5
3Z4S-LE SV-7525H 75 mm F2.5 36 mm 49.5 mm M34.0 P0.5
3Z4S-LE SV-10028H 100 mm F2.8 39 mm 66.5 mm M37.5 P0.5
3Z4S-LE SV-[I[[[V-series Lenses
Lens model Focal length Brightness Maximum out- |Total length Filter size

side diameter

3Z4S-LE SV-0614V 6.20 mm F1.4 29 mm 30.0 mm M27 P0.5
3Z4S-LE SV-0813V 8.05 mm F1.3 28 mm 34.0 mm M25.5 P0.5
3Z4S-LE SV-1214V 12.43 mm F1.4 29 mm 29.5 mm M27 P0.5
3Z4S-LE SV-1614V 16.34 mm F1.4 29 mm 24.0 mm M27 P0.5
3Z4S-LE SV-2514V 25.17 mm F1.4 29 mm 24.5 mm M27 P0.5
3Z4S-LE SV-3518V 34.75 mm F1.8 29 mm 33.5 mm M27 P0.5
3Z4S-LE SV-5018V 47.97 mm F1.8 32 mm 37.0 mm M30.5 P0.5
3Z4S-LE SV-7527V 76.71 mm F2.7 32 mm 42.0 mm M30.5 P0.5
3Z4S-LE SV-10035V 95.4 mm F3.5 32 mm 43.9 mm M30.5 P0.5

FQ2-S4 User’s Manual
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Macro Rings

Macro rings are inserted between the Lens and the camera to adjust the focus. You can use up to seven macro
rings to achieve the required thickness.

Macro ring

Model Maximum out- | Thickness
side diameter

3Z4S-LE SV-EXR 31 mm 7-piece set

Thickness:
0.5 mm Tmm22mm 5mm 10 mm 20 mm 40 mm

* Do not stack 0.5 mm, 1.0 mm, and 2.0 mm macro rings. These sizes fit between the Lens and the threaded portion
of other macro rings. If two or more are stacked together, the screw cannot be tightened securely.
* The macro rings may need to be reinforced depending on the vibration conditions if over 30 mm is used.

40mm
| S—

Installing the Touch Finder

Installation Precautions

Install the Touch Finder in the following orientation to allow sufficient heat dissipation.

S
Do not mount it in the following orientations.

D

* To improve ventilation, leave space on both sides of the Touch Finder. The distance between the Touch Finder and
other devices should be at least that shown in the following diagram.

> -+
15 mm min. 15 mm min.

* Make sure that the aﬁbient temperature is 50°C or lower. If it exceeds 50°C, install an cooling fan or an air condi-
tioner and maintain the temperature at 50°C or lower.

* To prevent interference by noise, do not mount the Sensor on panels which contain high-voltage devices.

* To keep the level of noise from the surrounding environment to a minimum, install the Sensor and Touch Finder at
least 10 m away from power lines.

Installation FQ2-S4 User’s Manual



Mounting to DIN Track

Installation Procedure

1 Press the slider on the Touch Finder to the top.

Hook the clip at the top of the Touch Finder on to the DIN
Track.

3 Press the Touch Finder onto the DIN Track until the bottom
clip clicks into place.

» Attach End Plates (sold separately) on the sides of the Touch Finder on the DIN Track.

* If other devices will be installed next to the Touch Finder on the same DIN Track, make sure that sufficient space is
kept between the devices as indicated on previous page.

* Always hook the clip at the top of the Touch Finder on the DIN Track first. If the lower clip is hooked on first, the
Touch Finder will not be mounted very securely.

Removal Procedure

1 Pull down on the slider on the Touch Finder.

2 Lift the Touch Finder at the bottom and remove it from the
DIN Track.

Mounting to a Control Panel

The Touch Finder can be mounted on a panel using the FQ-XPM Panel Mounting Adapter.

* Always turn OFF the Touch Finder power before attaching or detaching the Panel Mount Adapter. Attaching or
detaching with the power turned ON may cause a failure.

1 Set the Touch Finder in the Panel Mount Adapter.

FQ2-S4 User’s Manual Installation
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2 Press the slider up on the Touch Finder.

3 Create holes in the panel for mounting.
Refer to the following page for hole dimensions.

[T ]p.560

4 Connect the cable to the Touch Finder.

5 Mount the Touch Finder with the Panel Mount Adapter from
the front of the panel.

6 Hook the hooks on the Mounting Bracket in the four holes
of the Panel Mount Adapter and secure them with screws.
(Tightening torque: 1.2 N-m)

Mounting

Bracket

7 Check that the Touch Finder is attached properly to the
Panel.

Using the Touch Finder as a Portable Device (with Battery)

The Touch Finder with a Battery can be used as a portable device. Use the strap when carrying it to prevent
dropping it.

There are two types of straps (FQ-XH, sold separately), a Neck Strap and a Hand Strap.

=]
Neck Strap Hand Strap

1 Attach the Mini-strap to the Touch Finder.
There are a total of four holes for attaching the Mini-strap on the left and on the right of the Touch Finder.

40 Installation FQ2-S4 User’s Manual



2 Connect the Neck Strap or Hand Strap to the Mini-strap.

Mini-strap Neck Strap or Hand
Strap

Mounting Sensor Data Units
Mounting to DIN Track

Installation Procedure

Lock the sliders at the top and bottom of the Sensor Data
Unit.

Press the slider on the Sensor Data Unit to the top.

Hook the clip at the top of the Sensor Data Unit on to the DIN
Track.

A QN =

Press the Sensor Data Unit onto the DIN Track until the bot-
tom clip clicks into place.

e Attach End Plates (sold separately) on the sides of the Sensor Data Unit on the DIN Track.
 Always hook the clip at the top of the Sensor Data Unit on the DIN Track first. If the lower clip is hooked on first, the
Touch Finder will not be mounted very securely.

Removal Procedure

1 Pull down on the slider on the Sensor Data Unit.

2 Lift the Sensor Data Unit at the bottom and remove it from Do
the DIN Track.

<=
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2-4 Wiring

Wiring the Sensor

Connect the I/O Cable to the I/0O Cable connector located at the bottom of the Sensor.

FQ2-S411CI0)0 (Sensors with Built-in Lighting
or Sensors with C-mounts)

Brown Power supply
Blue GND
Black OUTO (OR)
Orange OUT1 (BUSY)
Light blue OUT2 (ERROR)
Pink TRIG
Gray INO
FQ-wDo[] Green IN1
I/0O Cable Red IN2
White IN3
Purple IN4
Yellow IN5

* Cut off lines that are not required so that they do not come into contact the other signal lines.
* Do not allow the load current to exceed 50 mA. The output circuit may be damaged if the load current exceeds 50
mA.

Classifi- |Signal Application
cation
Power Power supply These terminals are for the external power supply (24 V).
supply (24 V)
GND

Wire the power supply separately from other devices. If the wiring for other devices is placed
together or in the same duct as the wiring for the Vision Sensor, the influences of electromagnetic
induction may cause the Sensor to malfunction or may damage it.

Inputs TRIG This terminal is the trigger signal input.
INO to IN5 These are the command input terminals.
Outputs | OUTO (OR) By default, this is the OR output signal (overall judgement).

The assignment can be changed to RUN, READY, an individual judgement signal from ORO to
ORS31, the STGOUT (strobe trigger output), or an expression judgement from 0 to 31.

OUT1 (BUSY) By default, this is the BUSY output signal.

The assignment can be changed to RUN, READY, an individual judgement signal from ORO to
OR831, the STGOUT (strobe trigger output), or an expression judgement from 0 to 31.

OUT2 (ERROR) By default, this is the ERROR output signal.

The assignment can be changed to RUN, READY, an individual judgement signal from ORO to
ORB31, the STGOUT (strobe trigger output), or an expression judgement from 0 to 31.

The assignments of I/O signals can be changed.
ED Section 8 Controlling Operation and Outputting Data with a Parallel Connection: p. 279

Wiring FQ2-S4 User’s Manual



I/0 Signal Circuit Diagrams

NPN PNP
p— b Brown Power supply (24 VDC) i Brown Power supply (24 VDC)
b I_l—l_l_| ' | Pink  TRIG
Load AN
Black OUTO (OR) —J " T Gray INO Y
e Orange OUT1 (BUSY) " TGreen IN1 Y
1 Light blue OUT2 (ERROR) o7 URed N2 Y
¢ . White IN3 i\
£ 24VDC —+ £ " Purple IN4 i
E Blue GND (0V) 2 " TYellow IN5 Y
= o Pink_TRIG ° o
g W Gray TNO 1 g 24VDC T
Q WA
£ M: Green INT b A Light blue OUT2 (ERROR)
A Red IN2 MR Tt Orange OUT1 (BUSY)
o White N3 Y < Black _OUTO (OR)
;;: Purple IN4 v o5
™ Yellow IN5 B Blue GND (0

Preventing Chattering

* The Sensor is equipped with an anti-chattering function, but if the chattering is 100 us or longer, a faulty input may
occur. (Input signals of 99 us or shorter are ignored. Signals of 100 us or longer are treated as input signals.)

* Use no-contact output devices (e.g., SSR or PLC transistor output) for the input signals. If contacts (e.g., relay) are
used, chattering may cause the trigger to be input again during execution of a measurement.

Power Supply Specifications When a Switching Regulator Is Connected

Use a power supply that meets the following specifications. (The power supply is sold separately.)

Iltem Description
FQ2-s4010]00000 | FQ2-S40-0000
Power supply voltage 24 VDC (21.6t0 26.4 V)
Recommended Power Supply S8VS-06024[] (24 VDC, 2.5 A) |SSVS-O1524D (24 VDC, 0.65 A)
External power supply terminal screws M4 (tightening torque: 1.2 N-m)

Supply power from a DC power supply for which measures have been applied to prevent high voltages (e.g., a safety
extra low voltage circuit).

If UL certification is required for the overall system, use a UL Class || DC power supply.

Attaching the LED Warning Label

Attach the enclosed LED warning label to the cable or other location. The LED warning label must be attached
to a location that is readily visible from the Sensor.

Attachment Example Warning Label

Max.65mW 2’(‘)?7 5ﬂmW
; 200-700m nm
Warning Label 55232 (EDH "CLASS 2 LED PRODUCT|

£l
J1S C 6802:2005 JIS C 6802:2005

( A BE (A wARNIG
] LEDAR &Y TED RADIATION
[B— A - LEoEEAFELC ﬁ DO NOT STARE

[1] 12-6 LED Safety: p. 575

FQ2-S4 User’s Manual Wiring
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Wiring Sensor Data Units

Parallel Interface Sensor Data Unit (FQ-SDU1[ )

FQ2-S4 (Sensors with Built-in Lighting or
Sensors with C-mounts)

SENSOR 0
PWR/ERR

FQ-wuUoLI
Sensor Data Unit Cable

(Screw size: M3,
Tightening torque:
0.54 N-m)

— | B 17 |18 [47 [48
Power supply (24 V) l‘]‘}@kg 7 ] 19 [20 |49 |50
Power supply (0 V 1N ] 21 122 151 152
Pply (OV) ol m 23 |24 |53 |54
Frame ground SHF) [ [[=#lle llle 1= ] 25 |26 [55 |56
& ‘ L 27 |28 [57 |58
29 [30 [59 [60

=) =

FQ-SDU1 | susy 31 132
SENSOR 33 34

35 [36
8 |37 |38
9 [10 |39 |40
T Tl 11 12 |41 |42
] 13 14 |43 [44
— 15 |16 |45 (46

[N E-N )

N[O [ =

OR-NG

For the 1/0O connector harness, use an FQ-VP1[IJ] Parallel Cable for the FQ-SDU1 or a MiL-standard
harness, such as the OMRON XZ2F. (The Cables are sold separately.)

Signal

Application

Power supply (24 V)

Power supply (0 V)

These terminals are for the external power supply (24 V).

* Wire the power supply separately from other devices. If the wiring for other devices is
placed together or in the same duct as the wiring for the Vision Sensor, the influence
of electromagnetic induction may cause the Sensor to malfunction or may damage it.

¢ Do not allow the load current to exceed 50 mA. The output circuit may be damaged if
the load current exceeds 50 mA.

Frame ground

This is the frame ground terminal. Connect it to the ground wire.

Wiring
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FQ-SDU10/SDU15 Terminal Signal Names
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Pin  [Signal IN/ Function Pin  |Signal IN/ Function
ouT ouT
1 COMOUT1 - Output signal common (DOO to 31 COMINO - Input signal common (all inputs
DO15) except TRIG)

2 NC™T - 32 COMINT1 - Input signal common (TRIG)

3 DO OUT |Data output 33 TRIG IN Measurement trigger input

4 D1 OUT |Data output 34 |[NCT -

5 D2 OUT |Data output 35 |[NC™T -

6 D3 OUT |Data output 36 RESET IN Reset input

7 D4 OUT |Data output 37 INO IN Command input

8 D5 OUT |Data output 38 IN1 IN Command input

9 D6 OUT |Data output 39 IN2 IN Command input

10 D7 OUT |Data output 40 IN3 IN Command input

11 D8 OUT |Data output 41 IN4 IN Command input

12 D9 OUT |Data output 42 IN5 IN Command input

13 D10 OUT |Data output 43 IN6 IN Command input

14 D11 OUT |Data output 44 IN7 IN Command input

15  [D12 OUT |Data output 45  [NCT -

16 |[D13 OUT |Data output 46 [NCT -

17 D14 OUT |Data output 47 DSA IN Data send request signal

18 [D15 OUT |Data output 48 [NCT -

19 [NCT - 49  [NCT .

20 [NCT - 50 |NC™T .

21 [NCT - 51 [NCT -

22 NC™T - 52 ACK OUT |Command execution completed
flag

23 NCT - 53 RUN OUT |ON during measurement mode

24 NC™T - 54 BUSY OUT |ON during process execution

25 NC™T - 55 OR OUT |Overall judgement result

26 NCT - 56 ERROR OUT |ON during error

27  [NCT - 57 |STGOUT OUT |Strobe trigger output > 3

28 NC™T - 58 SHTOUT OUT |Shutter trigger output™®

29 NCT - 59 GATE OUT |ON during the set output time.

30 NC™T - 60 COMOUTO - Output signal common (ACK,
RUN, BUSY, OR, ERROR,
STGOUT, SHTOUT, and GATE)

*1: Leave all signal terminals that are labeled “NC” open.
*2: You can select whether to turn the external lighting ON (Positive) or OFF (Negative) when the signal turns ON. (The setting is called the
strobe output polarity.)

Ij] Changing the Output Timing and Output Time of the STGOUT Signal: p. 316

*3: This control signal is used to turn ON external lighting when an image is taken. Connect this signal to external lighting.
*4: This signal is output to an external device when exposure of the imaging elements is completed. If you want to move the Sensor to the next
measurement location after a measurement is completed, move the Sensor only after this signal turns ON.

Shutter Output Signal (SHTOUT)

ON
Trigger input (TRIG) |_|
OFF | —
+— Trigger delay
ON !

Imaging element h |—|
shutter signal OFF 1 Shutter time

ON '
SHTOUT |:|
OFF

10 ms

The SHTOUT signal turns ON for approximately 10 ms (fixed) when the shutter time (exposure period) elapses after
the trigger is input from an external device.

FQ2-S4 User’s Manual Wiring
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RS-232C Interface Sensor Data Unit (FQ-SDU2[ 1)

FQ2-S4 (Sensors with Built-in Lighting or
Sensors with C-mounts)

FQ-WuoLI]

Sensor Data Unit Cable

(Screw size: M3,
Tightening torque:
0.54 N-m)

— 1 2 |17 |18
SENSOR 0 3 4 19 20
Y S N e 5 16 |21 ][00
/ — 7 [ 8 |23 |24
=i — 9 [10]25 [26
— 11 [12 |27 |28
[ 13 114 |29 [30
—
= 15 [16 [31 [32
s

Qs

i T ]
Power supply (24 V) W+ @ | —
*TH e
Power supply (0'V) H @ “E g @ — RS-232C connector
Frame ground mj} @ !E ric )| ]
L

= =

For the 1/0O connector harness, use an FQ-VP2LII] Parallel Cable for the FQ-SDU2 or a MIL-standard
harness, such as the OMRON XZ2F. (The Cables are sold separately.)

Signal

Application

Power supply (24 V)

Power supply (0 V)

These terminals are for the external power supply (24 V).

* Wire the power supply separately from other devices. If the wiring for other devices is
placed together or in the same duct as the wiring for the Vision Sensor, the influence
of electromagnetic induction may cause the Sensor to malfunction or may damage it.

* Do not allow the load current to exceed 50 mA. The output circuit may be damaged if
the load current exceeds 50 mA.

Frame ground

This is the frame ground terminal. Connect it to the ground wire.

Wiring
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FQ-SDU20/SDU25 Parallel Pin Signal Names

Pin  [Signal IN/ Function Pin  |Signal IN/ Function
ouT ouT

1 INO IN Command input 17 COMINO - Input signal common (RESET

2 IN1 IN Command input and INO to IN5)

3 IN2 IN Command input 18 COMINT1 - Input signal common (TRIG)

4 IN3 IN Command input 19 TRIG IN Measurement trigger input

5 IN4 IN Command input 20 [NCT -

6 IN5 IN Command input 21 NC™T -

7 NC™T - 22  |RESET IN Reset input

8 NC™T - 23 [NCT -

9 NC™T - 24 ACK OUT |Command execution completed
flag

10 NC™T - 25 RUN OUT |ON during measurement mode

11 NC™T - 26 BUSY OUT |ON during process execution

12 [NC™ - 27 |OR OUT |Overall judgement result

13 NC™T - 28 ERROR OUT |ON during error

14 NC™T - 29 STGOUT OUT | Strobe trigger output

15  [NC™ - 30 [SHTOUT OUT |Shutter trigger output

16 [NC™ - 31 [NCT -

32 COMOUTO - Output signal common (ACK,

RUN, BUSY, OR, ERROR,
STGOUT, and SHTOUT)

*1: Leave all signal terminals that are labeled “NC” open.

FQ-SDU20/SDU25 RS-232C Pin Signal Names

RS-232C Connector

Pin No. Signal name Function
1 NC Not connected
5 - 2 RD For RS-232C
@ 9 3 SD For RS-232C
4 ~ 1 8 4 NC Not connected
3 _:j — - 5 GND Signal ground
2 —] ~_ 6 NC Not connected
1 @ 6 7 NC Not connected
8 NC Not connected
9 NC Not connected

Pin numbers will depend on the external device being connected. Refer to the manual for the personal
computer or PLC being connected.

Use a compatible connector.

* Recommended items

Manufacturer Model
Socket OMRON Corporation | XM3D-0921
Hood OMRON Corporation | XM2S-0913

FQ2-S4 User’s Manual Wiring
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Wiring

The maximum cable length is 15m.

* RS-232C
Controller External device to be connected
Signal name | Pin No. Pin No. Signal name
RD 2 * RD
SD 3 * SD
GND 5 * GND

Connection Method

RS/CS control cannot be used.
Use a shielded cable.

Align the connector with the socket and press it straight into place, then fix it with the screws on both sides of

the connector.

Turn OFF the power supply before connecting or disconnecting a Cable. Peripheral devices may be damaged if the
cable is connected or disconnected with the power ON.

Wiring
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I/O Signal Circuit Diagrams
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Preventing Chattering

* The Sensor is equipped with an anti-chattering function, but if the chattering is 100 s or longer, a faulty input may
occur. (Input signals of 99 us or shorter are ignored. Signals of 100 us or longer are treated as input signals.)

* Use no-contact output devices (e.g., SSR or PLC transistor output) for the input signals. If contacts (e.g., a relay)
are used, chattering may cause the trigger to be input again during execution of a measurement.

Power Supply Specifications When a Switching Regulator Is Connected

Use a power supply that meets the following specifications. (They are sold separately.)

Iltem Description

FQ2-S4[ICICICIC connection | FQ2-S4[-J0C connection
Power supply voltage 24 VDC (21.6t0 26.4 V)
Recommended Power Supplies S8VS-06024[1 (24 VDC, 2.5 A) ‘ S8VS-03024 (24 VDC, 1.3 A)
External power supply terminal screws M4 (tightening torque: 1.2 N-m)

Supply power from a DC power supply for which measures have been applied to prevent high voltages (e.g., a safety
extra-low-voltage circuit).

If UL certification is required for the overall system, use a UL Class || DC power supply.

FQ2-S4 User’s Manual Wiring
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Wiring the Touch Finder
Power Supply Wiring

Connecting the Power Supply

1 Loosen the two terminal screws using a Phillips
screwdriver.

2 Attach crimp terminals to the power lines.
Secure the positive and negative lines as indicated 24 VDC &=
using M3 screws.

Power supply tightening torque: 0.54 N-m

3 In environments where there is excessive noise, at- m5=————=um)
tach a ferrite core (ZCAT1730-0730 from TDK or the o A e @
equivalent) to the power supply cable. -

When you attach the ferrite core to
the power supply cable, wrap the
cable only one time.

Turning ON the Touch Finder

1 Remove the cover from the power switch on the left side of
the Touch Finder.

2 Press the switch toward ON.

Power Supply Specifications

Use a power supply that meets the following specifications. (The power supply is sold separately.)

ltem Description

Power supply voltage 24 VDC (21.6t0 26.4 V)

Output current 0.65 A min.

Recommended Power Supply S8VS-01524[] (24 VDC, 0.65 A)
External power supply terminal screws M3.5 (tightening torque: 1.0 N-m)
Recommended power line wire size AWG16 to AWG22 (length of 5 m max.)

* Supply power from a DC power supply for which measures have been applied to prevent high voltages (e.g., a
safety extra-low-voltage circuit).
If UL certification is required for the overall system, use a UL Class Il DC power supply.

* When using the FQ2-D31, do not connect a switching regulator and AC Adapter (FQ-ACLJ) at the same time.

Wiring FQ2-S4 User’s Manual



Charging the Battery

This section describes how to charge and install the FQ2-D31 Battery and provides applicable precautions.

Charge the Battery while it is attached to the Touch Finder.
Use the AC adapter to charge the battery.

Mounting the Battery in the Touch Finder

1 Remove the screw from the battery cover on the top of the
Touch Finder, slide the cover in the direction of the arrow,
and open the battery cover.

2 Face the rounded side of the battery toward the back of the
Touch Finder and insert the battery.

Do not insert the battery in the wrong orientation.

3 Close the battery cover, slide the battery cover in the direc-
tion of the arrow, and tighten the screw on the battery cov-
er.

4 Attach the AC adapter to the Touch Finder to start changing
the battery.
The CHARGE indicator will be lit while the battery is being
charged. It will go out when charging the battery has been com-
pleted.

The Touch Finder will operate even if the AC adapter is connected when no battery is mounted in the Touch Finder.

FQ2-S4 User’s Manual Wiring
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* If the Touch Finder (FQ2-D31) will be installed permanently or semi-permanently, remove the Battery (FQ-BAT1). If
the rated temperature is exceeded with the Battery inserted, the protective circuit may activate and stop the Touch

Finder.

* The battery complies with the following recycling regulation.

Japan EU Taiwan
N
D d:
Li-ion00

* California regulations concerning perchlorate:

This product is a lithium battery that contains perchlorate, which is regulated by the State of California. Please com-

ply with these regulations. For details see the following URL:
www.dtsc.ca.gov/hazardouswaste/perchlorate/

Wiring
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2-5 Setting Up Ethernet

Connecting to Sensors from the Touch Finder

Configurations Consisting of Only Sensors and the Touch Finder

When only Sensors and a Touch Finder are used, IP addresses are automatically assigned. No settings are
required to use Ethernet.

Connections on Existing Networks

If a Sensor or Touch Finder is connected to a network where a PLC or computer is already connected, the
Ethernet settings must be made compatible with the existing network.

Set the IP addresses with one of the following methods.

@ Setting Fixed IP Addresses
* Sensor

> & (Setup Mode) — [Sensor settings] — [Network] — [Ethernet] — [IP address setting]
1 Press [Fixed].

2 Set the IP address and subnet mask according to the network settings.

e If you connect the Touch Finder or PC Tool to a Sensor on a different network through a router, set fixed IP
addresses.
« If you use an EtherNet/IP connections, set fixed IP address for the Sensors.

¢ Touch Finder
p == (Setup Mode) - [TF settings] - [Ethernet] — [AUTO]
1 Press [OFF].

2 Set the IP address and subnet mask according to the network settings.

® Using a DHCP Server

* Sensor

> & (Setup Mode) — [Sensor settings] — [Network] — [Ethernet] — [IP address setting]
Press [DHCP].

¢ Touch Finder
p === (Setup Mode) - [TF settings] - [Ethernet]] - [AUTO]

1 Press [ON].

FQ2-S4 User’s Manual Setting Up Ethernet
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Connecting to Sensors from External Devices Such as PLCs
Set the IP address of the Sensor according to the network where the external devices, such as PLCs, are
connected.
> & (Setup Mode) — [Sensor settings] — [Network] — [Ethernet] — [IP address setting]

1 Press [Fixed].

2 Set the IP address and subnet mask according to the network where the external devices, such
as PLCs, are connected.

If you connect OMRON CS/CJ-series PLCs to the Ethernet, the following default IP addresses are assigned to the
PLCs.
* |P address: 192.168.250.node_address

Connecting to Sensors from a Computer Using the PC Tool

Configurations Consisting of Only Sensors and a Computer (PC Tool)

If the configuration consists only of Sensors and a Touch Finder, set the network settings on the computer as
described below.

(No IP address settings are required on the Sensors.)

The following procedure is for Windows XP.

1 Select [Control Panel] from the Windows Start Menu.
2 Click [Network and Internet Connections] in the control
panel and then double-click [Network Connections].

3 Right-click the [Local Area Connection] Icon and select
[Properties].

M Local Area Connection

Disable
Status
Repair

Bridge Connections

Create Shorkout

Renarne

Properties
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4 On the [General] Tab Page, double-click Internet Proto-
col (TCP/IC).

-L Local Area Connection Properties

General | Advanced
Connect using:

B8 IntellR) 825660M-2 Gigabit Metworl:

Thiz connection uses the follawing items:

EFNE and Printer Sharing for Microgoft Metworks ~
481 ()05 Packet Scheduler
ol [TCP/IF)

v
< k3
Dezcription

Transmission Contral Protocol/Intermet Pratocol. The default
wide area network protocal that provides communication
across diverse interconnected networks

] Show icon in notifization area when connected
Maotify me when this connection haz limited or no connectivity

5 Select the Use the following IP address Option and en-
ter the following IP address and subnet mask.
* IP address: 10.5.5.101 You can gt |F sellings assigned automatically if your netwark supports

. this capability. Othenwise, you need to ask your network administrator for
* Subnet mask: 255.255.255.0 R

Internet Protocol (TCP/IP) Properties

General

6 Click the [OK] Button. This completes the settings. .00t on | scdess avlomatizal
I@ Use the falowing |P address: ]
IP address: 0. & 5 .1
Subnet mask: 255,285,255 . 0

Drefault gateway:

(®) Use the falowing DNS server addresses:
Fiefered DNS server

Altemate DNS server:

Connections on Existing Networks

Set the Ethernet settings of the Sensors and the computer (PC Tool) to the same settings as the existing
network. Refer to Connecting to Sensors from the Touch Finder on page 53 for the IP address settings in the
Sensors.

* If you connect the PC Tool to a Sensor on a different network through a router, set fixed IP addresses.
* If you use an EtherNet/IP connections, set fixed IP address for the Sensors.
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Taking Images
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3-1 Selecting a Sensor for Configuration

If multiple Sensors are connected to a single Touch Finder or computer, a list of the Sensors that are connected
is displayed by default. Use the following procedure to change to the Sensor to set up.

1 Press & — [Switch Sensor].

2 Press the image of the Sensor to be set up.
@ will be displayed for Sensors that are not yet set.

Once the Touch Finder detects and records a Sensor, the display or-
der for showing more than one Sensor is fixed. Even if the system
configuration is changed to reduce the number of Sensors, the pre-
vious display location will remain for Sensors that were removed.

To update displays of multiple Sensors to the current connection sta-

tus, press [ ] - [Auto connect] on the right of the display in step 2, to
automatically reconnect.

3 Press === _ [Sensor settings] to return to Setup
Mode.

4 Press[Yes].

There are different methods that you can use to connect the Sensors. For example, you can automatically connect to
the Sensors that are recognized by the Touch Finder, or you can manually register the Sensors to connect.

E[:l 7-5 Connecting to More Than One Sensor: p. 248
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3-2 Setting Conditions for Taking Images

You can set the conditions for taking images to use in inspections.
To enable accurate judgements, the following adjustments are made for the conditions for taking images and
the images themselves.

Taking Clear Images (Camera Setup)

Adjusting the Focus ] P-60
Adjust the focus of the Lens.

Taking Bright Images of Dark Objects and Taking Clear Images of Moving Objects [D p. 64
Adjust the shutter speed and gain.

Improving the Image Quality of Metallic and Other Shiny Surfaces (HDR) EEI p. 65
Make adjustments for shiny objects or metallic surfaces.
For a Sensor with built-in lighting, attach a polarizing filter to cut specular reflections.

Adjusting the Colors of the Image (White Balance) D:l p. 66
Adjust the white balance so that the colors match those of the actual measurement object.

v

Adjusting the Timing of Taking Images (Trigger Setting) W
Trigger Delay [[p-67 J

Adjust the timing of taking an image with the Sensor.

v

p
Adjusting the Images That Were Taken (Image Adjustment)

Filtering the Images (Filter Items) [_]p-70
Apply filters to adjust the images that were taken.

Compensating for Position Offset (Position Compensation ltems) D:I p.75
Recognize measurement objects that are not in a consistent location and move them to the center of the image. )
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3-3 Adjusting Image Quality

Adjusting the Focus

P [Image] — [Camera setup]

1 Display the Camera Setup Display.
The focus can be seen as a numerical value. The higher
the value, the better the focus.

etup

FQ Serles

Focus Level

2 Adjust the focus of the Sensor while checking the im-
age and focus value on the Touch Finder.
For a Sensor with Built-in Lighting, manually adjust the
focus using the focus adjustment screw on the Sensor.

In the default settings, the field of view is set to the nar- /6-}%\

Focus adjustment screw

(Turn clockwise to focus on closer objects. ]
(The field of view will
narrow.)

rowest setting. For a Sensor with a C-mount, use the fo-
cus ring on the lens to adjust the focus of the image.

3 Press [Back]. Turn the screw counterclockwise
to focus on objects at a distance.

(The field of view will widen.)

Sensor with Built-in Lighting

* Turn the focus adjustment screw clockwise or counterclockwise a little bit to make sure that it has not already
reached the dead stop. Do not force the screw if it does not rotate anymore. This will damage the Sensor.
* Do not turn the focus adjustment screw with a force that is greater than 0.1 N-m. This may damage it.

Y Adjusting Image Quality FQ2-S4 User’s Manual



Adjusting Image Brightness with External Lighting
You can adjust image brightness with external lighting or by setting the Sensor sensitivity.

Using a Strobe Trigger Signal to Control External Lighting

If a Data Unit is connected, you can change the output time of the strobe trigger signal (STGOUT) to adjust the
brightness.

E[:l Changing the Output Timing and Output Time of the STGOUT Signal: p. 316

Adjusting the Brightness

You can adjust the shutter speed/gain or the brightness to make images brighter. The setting method depends
on whether HDR Mode is ON or OFF. The setting methods are described below.

E[:l HDR Function: p. 65

The exposure time will be longer for higher values of the shutter speed or brightness. This may cause the
image to blur if the object is moving fast. If the Sensor is used on a high-speed line, check that the images are
not blurred under actual operating conditions.

Brightness Correction Mode (FQ2-S4L LI /FQ2-S4L 11 ICIC1-M)

If the brightness changes inconsistently with each image, turn ON the Brightness Correction Mode.

When HDR is ON: } [Brightness] — n — [Brightness correction]

When HDR is OFF: P [Gain] - n — [Brightness correction]

When the Brightness Correction Mode is ON, the brightness will be consistent but the timing when images are
taken will be delayed by 25 ms. Make sure that appropriate images of the measured objects are taken when the
Brightness Correction Mode is ON.

Timing Chart When the Brightness Correction Mode Is ON

Taking images begins 25 ms
after the TRIG signal is input.

TRIG signal ON
(Brightness
Correction ON) OFF

ON for 1 ms min.

ON ) v= |
BUSY signal OFF — ON while the measurement [

process is being executed.

D:l Reference Timing Chart When the Brightness Correction Mode Is OFF: p. 282

If the gain is increased, the brightness will not be stable and measurement values may be inconsistent. We
recommend that you turn ON the Brightness Connection Mode.

FQ2-S4 User’s Manual Adjusting Image Quality

61

sobew| Buye | 8



When HDR Is OFF

The brightness of the image is adjusted by adjusting the shutter speed. If the brightness cannot be improved by
adjusting the shutter speed, the gain is adjusted.

Relationship between the Shutter Speed/Gain and the Image Brightness
Dark Bright

- Brightness of image
1/60000 v 11
2 < A >
0
cor « IMNENEERERERN] >

* Adjust the shutter speed not only to adjust the brightness of the image, but also to adjust for the travel speed of
the measurement object.

D:l Taking Clear Images of Moving Objects: p. 64

* Increasing the gain will make the image brighter, but it will also reduce image quality to the point that the noise
component in the images will stand out. Select a suitable factor for the inspection.

p [Image] — [Camera setup]

1 Press [ 4] — [Shutter speed] on the right of the dis-
play.

2 Move the bar to the left or right to adjust the shutter
speed.
Moving it to the left will make the shutter speed slower
and the image brighter. Moving it to the right will make the
shutter speed faster and the image darker.

3 Press [OK].
If you cannot obtain the required brightness by adjusting
the shutter speed, adjust the gain

4 Press [ 4] - [Gain] on the right of the display.

5 Move the bar to the left or right to adjust the gain.
Moving it to the right will increase the gain and make the
image brighter. Moving it to the left will reduce the gain
and make the image darker.

6 Press [OK].
7 Press [Back].
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Parameter Setting Description

Shutter speed Range: If the shutter speed is slow, the image will be
For FQ2-S41-01C10 bright. If the shutter speed is fast, the image
1/1 to 1/60,000 will be dark.

For FQ2-S41J01010-080]
1/1 to 1/60,000
1/250 to 1/60,000 (for Cameras with Built-in Lighting)
(FQ2-S4J00000 or FQ2-S40101CE-M only)
1/1 to 1/50,000
1/250 to 1/50,000 (for Cameras with Built-in Lighting)
Default: 1/250

Gain For FQ2-S4ICICIC1-08010, FQ2-S401-01C1C] If the gain is high, the image will be bright. If
Range: 0 to 10 the gain is low, the image will be dark.
Default: 0

For FQ2-S410100J0IC], FQ2-S4010100101C-M
Range: 16 to 64
Default: 16

* To ensure stable operation when the FQ2-S4TILITIL/FQ2-S4]JCICICI-M is connected, we recommend that you
set the gain to 16.

* |f the recommended value is exceeded, the brightness will not be stable and measurement values may be
inconsistent. We recommend that you turn ON the Brightness Connection Mode.

* |f a slow shutter speed (1/1 to 1/10) and a high gain are set, fixed-pattern noise (fleck and striped noise) will
sometimes occur. Be sure to thoroughly check the images and the measurement results when you set the
shutter speed and gain.

When HDR Is ON

Set the brightness adjustment value. The higher the brightness adjustment value, the brighter the image.

Dark Bright

- Brightness of image
<INNNEENEEEEEEEE] >
0 100

P [Image] - [Camera setup]

1 Press [ 4]-[Brightness] on the right side of the display.

2 Move the bar to the left or right to adjust the bright-
ness.
Moving it to the right will make the image brighter, while
moving it to the left will reduce the brightness of the im-
age.

3 Press [OK].
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Taking Clear Images of Moving Objects

For quick moving objects, the effect of blurring can be reduced by decreasing the shutter speed.

In HDR Mode, set the brightness value to a low setting.

¢ Relationship between Shutter Speed and the Brightness Adjustment Value in HDR Mode

Fast < Moving speed > Slow

0 v Brightness 100
]
< Shutter speed @~~—m—m—m————»
1/60,000 1/250

Refer to the following page for the setting methods for the shutter speed and brightness.

E[:l Adjusting the Brightness: p. 61

Adjusting Image Quality
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The lower the shutter speed/gain and brightness settings are, the darker the image becomes. If the Sensor is
used in a dark environment, make sure that the darkness of the image does not cause the measurements to be
unstable.

Improving the Image Quality of Metallic and other Shiny Surfaces

When objects with shiny surfaces are being measured, the lighting may be reflected off the surface and affect
the image.
To remove reflections, one of the following two functions can be used.

Function Description

HDR (High Dynamic Range) |If objects have contrasting light and dark areas, the dynamic range can be made wider to
improve the quality of the images.

Polarizing filter (for Sensors |Specular reflections can be eliminated from an image by attaching a polarizing filter to the
with Built-in Lighting) Sensor.

If the measurement object must be moving, use a polarizing filter. Also, if reflections can-
not be sufficiently removed by using the HDR function, use a polarizing filter as well.

HDR Function

The HDR function is used for objects that have a large difference between light and dark areas. For this kind of
object, clear images cannot be achieved with the standard brightness setting. The HDR function combines
several images of different brightnesses (shutter speed) so that the resulting image has a lower degree of
contrast and can be measured stably for the desired characteristic.

Inputting Images with a Limit Range of Brightness Combining Images to Create an Image
with a Wide Dynamic Range

Dark = Bright

Observe the following precautions.

» Use the HDR function only for objects that are not moving to avoid image blurring.
Several images are taken with different shutter speeds and combined. If the object moves while the image
is being taken, the image will become blurred.
* Images with different brightnesses are combined, so the resulting image will have a lower degree of con-
trast.
p [Image] - [Camera setup]

1 Press [ 4] - [HDR] on the right side of the display.
2 Setthe best level for the HDR Mode. HOR mode

As shown below, the higher the level, the wider the combined dy-
namic range will be.

HOR mode

Level 1 -
Level 2 L
Level 3 I
Level 4 I
Dark Bright

FQ2-S4 User’s Manual Adjusting Image Quality
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Using a Polarizing Filter (Only for Sensors with Built-in Lighting)

Specular reflections can be eliminated from an image by attaching an FQ-XF1 Polarizing Filter to the Sensor.

W

Observe the following precautions.
* The image will be darker compared to when no filter is used.
* If the image becomes too dark, adjust the brightness.

[L] p-61

¢ Mounting the Filter

1 Hook the filter in the hole at the top of the Sensor.

2 Using the top section as a pivot point, pull down the
filter so that it attaches to the Sensor.

Adjusting the Colors of the Image (White Balance) (Only for Sensors with Color Cameras)

If external lighting is used, the image may appear as having different colors than the actual object. If this is the

case, adjust the white balance.

If the lighting built in to the Sensor is used, the white balance is already adjusted. No setting is required in this

case.

P [Image] - [Camera setup]
1 Input a picture of white paper or cloth.

2 Press [ 4] - [White balance] on the right side of the
display.

3 Pressthe [Auto] Button. The Sensor will automatical- [y s——"—"
ly adjust the colors.

4 Move the bar to the left (light) or right (dark) to fine-
tune the colors.

5 Press[OK].

e Adjusting Image Quality
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3-4 Adjusting the Timing of Taking Images

Delaying the Image Capture Timing from the Trigger Input

If the measurement object is moving, the position in the image of the feature that is to be measured will depend
on the timing of the trigger signal. A delay can be applied from when the trigger (i.e., the TRIG signal) is input
until when the image is taken to synchronize the timing of image capture with the speed of moving objects. If
the object position varies in the image, this delay cannot be used to make the object position more stable.
When you use a trigger delay with external lighting, you will also need to adjust the timing to turn ON external
lighting.

Delay time
Delay from when the trigger is input until
when Sensor input is started.

sobew| Buye | 8

Trigger input Sensor

P [Image] - [Trigger setup] — [Trigger delay]

1 A TRIG signal is input.
Images are input continuously.

2 Select the image with the measurement object in the

center using n and n

Press the image.

4  press [OK].

@

Move the bar to the left or right.
Or
Directly input the delay time.
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Adjusting External Lighting Timing

When you use a trigger delay, you must adjust the timing to turn ON external lighting so that it matches the
trigger delay timing.

Using a Strobe Trigger Signal to Control External Lighting

If a Sensor Data Unit is connected, you can change the output time of the strobe trigger signal (STGOUT) to
adjust the timing of the external lighting.

E[:l Changing the Output Timing and Output Time of the STGOUT Signal: p. 316
p [Image] — [Camera setup] — [ 4] — [Lightning control]

Preventing Mutual Interference of Multiple Sensors

When the same trigger signal is input to multiple Sensors, the lighting from one Sensor may affect the
measurements of the other Sensors. This is called mutual interference. This kind of interference can be
prevented offsetting the image input timing of each Sensor from when the trigger signal is received.

Example:

A trigger (i.e., the TRIG signal) is input to Sensor 0 and Sensor 1 at the same time.

TRIG signal

L‘/ Timing of taking the image

Sensor 0

Trigger Sensor

T

Sensor 0

No trigger delayTiming of taking the image

1
]
| .

~ Sensor 1
trigger delay

I
Sensor 1 E [

Sensor 0 immediately begins image input when the trigger is input.
Sensor 1 begins image input after the specified time has passed.

1 Change to the setup for to Sensor 1.

[ ]p.58

2 Press [Image] — [Trigger setup] — [Trigger delay].

3 setthe trigger input delay time for Sensor 1. i

Input the TRIG

E[:lp. 67

The delay time for preventing mutual interference must be longer than the shutter time.
When the lighting built into the Sensor is used, the shutter time is 4 ms max. Therefore make the delay at least
4 ms.
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3-5 Adjusting the Images That Were Taken

Image Adjustment

You can adjust the image that is taken by the Sensor to make it easy to measure.
There are mainly the following two types of items that you can use to adjust the image.
¢ Filtering the Images (Filter Items)
These items filter the image by eliminating image noise with filters to make them suitable for measurement.
* Compensating for Position Offset (Position Compensation Iltems)
These items compensate for offset in the position or orientation of the image.

You can combine several filter items and position compensation items to adjust the image that was taken. (You
can use a total of up to eight filter and position compensation items combined.)

Flow of Image Adjustment

The image that is taken by the Camera (called the Camera image) is adjusted in the order that the filter and
position compensation items are registered.

You can specify the order of image adjustment by registering the items in the desired order, but you cannot change
the order of the items after you register them.

[Image is taken on TRIG signal.j

A\ 4

(The image that is taken by the Camera.)
Camera image

4 v

Processed 0: Median (filter item)
image Source image: Camera image [Camera]
(process 0)
v
Image Processed image 1: Dilate (filter item)
adjustment (processes 0 and Source image: Previous image [Prev.]
1)
v
Processed image 2: Search Position Compensation (position compensation item)
(processes 0, 1, Source image: Previous image [Prev.]
K and 2)
h 4

[Measurements are performed j
with inspection items.
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Specify the Camera image for the first filter item for image processing.
If you execute more than one filter item for the image, set the source image for the other filter items to the previous

image.

Also, you can perform image processing with filter items only to enable processing with position compensation

items.

In that case, only the position information from position compensation is applied to the image to be measured.
For details, refer to Using Filter ltems for Processing with Position Compensation ltems on page 77.

Filtering the Images (Filter ltems)

You can filter the images that are taken by the Camera to make them easier to measure.
This is used in the following cases.
* To cut unnecessary backgrounds so that they are not measured

¢ To remove noise

* To stably find the edges of marks when other edges have been clearly extracted

Applicable Filters

Selected filter item

Description

Color Gray Filter (only for Sen-
sors with Color Cameras)

Converts an image that was input from a Color Camera to a monochrome image.
Example: You can extract an image that contains only a specific color.

Extracting an Image That Contains Only Red

* This inspection item cannot be used for monochrome images. An NG (image error)
will result if you use it for a monochrome image.

* All inspection items after the Color Gray Filter item will be performed in the same way
as when a Monochrome Camera is connected.

Weak Smoothing

Strong Smoothing

Used when there are minor irregularities in the measurement object.
The image is feathered to reduce unevenness.

Dilate Used when there is dark noise.
Dark noise is removed by dilating bright places.
Erosion Used when there is bright noise.
Bright noise is removed by eroding bright places.
Median Used when there are minor irregularities in the measurement object.

Unevenness is reduced while maintaining outlines.

Extract Edges

Extracts image edges between light and dark.

Extract Horiz. Edges
(extract horizontal edges)

Extracts horizontal edges between light and dark in the image.

Extract vertical edges

Extracts vertical edges between light and dark in the image.

Enhance edges

Enhances image edges between light and dark.
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Selected filter item Description

Background Suppression Extracts a specific range of brightness to increase the image contrast and suppress the unnecessary
background.
Example: Increasing Contrast

Any areas that are outside of the specified range of brightness are removed as the background.
Also, the brightness within the specified range is converted to 255 levels to enhance the contrast.

Setting Filter Items

p [Image] - [Image adjustment]

1 Press an unused number and then press [Add filter].
2 Press the filter item to use. -

3 Make any detailed settings as required for the filter. e
Refer to the detailed settings for each of the following fil-
ter items.

Press [OK].
Press [Back].

(S IE N

6 Make any the following settings as required for each
filter item.
* Setting the Source Image for Filtering

[ p. 71

* Setting the Region to Filter

D:lp. 72

e Setting the Filter Type (for Color Gray Filter Only)

D:lp. 72

» Setting the Brightness Range to Extract (for Back-
ground Suppression ltem Only)

[T 1p.78

Setting the Image to Filter (Source Image)

You must set the image to which the filter is to be applied.

P [Image] - [Image adjustment] — [Add filter] — (Filter item to select)

1 Press [ 4] - [Source image] on the right of the display.
2 Set the source image to [Camera] or [Prev.].

Parameter Setting Description

Source image Camera (camera image) |The filter is applied to the image that is taken by the Camera.

Prev. (previous image) The filter is applied to the image that resulted from the previous filter items or posi-
tion compensation items in the processing order.
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Setting the Region to Filter

You can specify the region to which to apply the filter.
This setting does not exist in the Color Gray Filter item.

P [Image] - [Image adjustment] — [Add filter] — (Filter item to select)

1 Press [ 4] — [Filter region] on the right of the display. Drag to move the region.

2 Adjust the size and position of the region to which Drag a corner to size the rectangle.
the filter is to be applied. !
To fine-tune the region, press [¢] — [Console] on the
right of the display to display the console. This will allow
you to change the coordinates of the rectangle at the pix-
el level.

Setting the Filter Type (for Color Gray Filter Only)

You can specify the ranges of colors to which the Color Gray Filter item is applied.

p [Image] - [Image adjustment] — [Add filter] — [Color Gray Filter]
1 Press [ 4] — [Filter type] on the right of the display. ey g
2 Set the filter type to either [RGB] or [HSV].

0.Color Gray Filter

T Select the fidter type.
Parameter Description

RGB (default) [The red, green, and blue extraction ranges are
specified.

HSV The extracted color ranges are specified with
the hue and chroma (saturation).

3 Press [ 4] - [Filter settings] on the right of the display.
4 Make the detailed filter settings.
* RGB
Select the type of color filter to use.

If you select [Custom filter], set the gains for red, green,
and blue.

* HSV
Set the following ranges: [Std. Hue], [Hue range], and
[Chroma].

5 Press[OK].
6 Press [Back].
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* RGB

Parameter Setting Description

Filter settings * Red filter (default) These filters achieve the same effect as when using the selected optical
* Green filter filter.

* Blue filter

e Cyan filter

* Magenta filter

* Yellow filter

* Brgt.F (brightness filter) (R+G+B)
* Brgt.F (brightness filter) (R+2G+B)
» Custom filter

R Range: 0.0001 to 9.9999 These are the RGB gain settings for a custom filter.
Default: 0.3000 Increase the gain to increase the density of that color component.
You can set the gains only if [Custom filter] is selected in the filter set-
G Range: 0.0001 to 9.9999 fings 9 yirt ]
Default: 0.5900 ’
B Range: 0.0001 to 9.9999

Default: 0.1100

* HSV
Parameter Setting Description

Std. Hue (stan- |Range: 0 to 359 Sets the standard hue for the HSV filter.

dard hue) Default: 0 The density will decrease as the difference between the hue and the
standard hue increases.

Hue range Range: 10 to 180 Sets the hue range for the HSV filter.

Default: 90 The hue range centered on the standard hue is divided into 255 levels to

find the difference in the hue. Hues that are outside the hue range will
have a density of 0.

Chroma (satura- |Range: 0 to 255 Set the upper and lower limit values for the chroma (saturation).

tion) Defaults: Lower limit: 0, Upper limit: 255

Setting the Brightness Range to Extract (for Background Suppression ltem Only)

The range in which to enhance the contrast and the brightness range to extract are set for the Background
Suppression item. The Background Suppression item works as described below to suppress the background
for the specified brightness range.
* Enhancing Contrast
The range of the input brightness that is within the specified brightness range (0 to 255) is converted to 255 levels
to enhance the contrast.
* Background Suppression
Input values from 0 to the lower limit are converted to level 0 and input values between the upper limit and 255 are
converted to level 255 to remove as the background any places that are not within the specified brightness range.

255

Output value

0 |Lowerimi 255
Input value
You can use either of the following methods to set the upper and lower limits of the brightness range to extract
with the Background Suppression item.
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* Enhancing the Contrast of a Specific Area

You specify the location on the image to enhance the contrast.

P [Image] - [Image adjustment] — [Background Suppression] — [Modify]

1 Press [ 4] — [Suppression level] on the right of the g an e izt arauni
display.

2 Drag on the image to specify the location to empha-
size the contrast.
The contrast in the specified range will be reset to be-
tween 0 and 255.

Press [OK].
4  Press [Back].

@W

* Extracting Only a Specified Range of Brightness

You set the upper and lower limits of the brightness range to extract with the Background Suppression item.

p [Image] - [Image adjustment] — [Background suppression] — [Modify]

1 Press [4q] - [Suppression level] on the right of the Lower limit Upper limit
display.
2 Press [ 4] — [RGB setting] on the right of the display.
3 select the method to use to specify the brightness
range. (This setting applies to Sensors with Color
Cameras only.)
e Common RGB Settings
Set the upper and lower limit values of the brightness
range. The same limits will be used for all RGB colors.
¢ Individual RGB Settings
Set the upper and lower limit values of the brightness
range for each RGB color. Press [R], [G], and [B] and
set the upper and lower limits for each of them.
4 setthe upper and lower limit values of the brightness v TR

range. (for Sensors with Monochrome Cameras (or

after a Color Gray Filter)) ﬁ

FQ Series

5 Press [Back].
Press [OK].

(=)}

7 Press [Back].
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Parameter Setting Description

Common (common RGB |Range: 0 to 255 Set the upper and lower limit values of the background suppres-

setting) Defaults: Lower limit: 0, Upper limit: 255 |sion level. The same limits will be used for all RGB colors.
The range from the specified lower to upper limits is converted to
0 to 255.

Individual (individual Range: 0 to 255 Set the upper and lower limit values of the background suppres-

RGB settings) Defaults: Lower limit: 0, Upper limit: 255 |sion level for each RGB color.
The range from the specified lower to upper limits is converted to
0 to 255.

Brightness range (for Range: 0 to 255 The specified range is converted to 0 to 255.

Sensors with Mono- Defaults: Lower limit: 0, Upper limit: 255

chrome Cameras)

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations. Measurement data can be specified for each filter item.

Expression text string Data name Description Data range
JG Judgement This is the judgement |-2: No judgement (not measured),
result. 0: Judgement is OK,
—1: Judgement is NG

Compensating for Position Offset (Position Compensation Items)

Use position compensation items if the position or orientation of the measurement object is not consistent.
When you use a position compensation item, the offset between the reference position and the position of the
object is calculated and the position of the measurement region is corrected before measurements are
performed.

Applicable Position Compensation ltems

There are the following two types of position compensation items that vary in the method that is used to detect
the object.

Type Description

Model (model position compensa- |A search is made for a characteristic pattern to detect and correct the position.
tion) * Shape Sear. pos. comp. (Shape Search Position Compensation)
* Search position comp. (Search Position Compensation)

Edge position comp. (edge position |The color distribution or density changes in the object are used to detect and correct the position.
compensation) * Edge position comp. (Edge Position Compensation)

* 2Edge position comp. (Two-edge Position Compensation)

* 2Edge midpoint comp. (Two-edge Midpoint Compensation)

* Edge rot. pos. comp. (Edge Rotation Position Compensation)
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* Features of the Position Compensation ltems

The position is offset in
only one direction.

The position is offset in
two directions.

The measure-
ment object is
not at an angle.

The position needs to be
corrected to the midpoint
between two edges.

There is a characteristic
pattern.

There is a characteristic
pattern.

The measure-
ment object is
at an angle.

There is no characteristic
pattern.

Edge Position Compensation

The position is corrected in either
the X or Y direction.

D:l Edge Position
Compensation: p. 81

Two-edge Position Compensation

The position is corrected at the
same time in both the X and Y
directions.

D:l Two-edge Position
Compensation: p. 82
Two-edge Midpoint Compensation

The positions of two edges are detected and
then the coordinates of the midpoint between
those two positions is used to correct the

. position in either the X or Y direction.

D:l Two-edge Midpoint Com-
pensation: p. 84
Search Position Compensation

An image pattern is recognized to
detect and correct the position.

D:l Search Position
Compensation: p. 79

Shape Search Position Compensation

An image pattern is recognized to
detect and correct the position.

D:l Shape Search Position
Compensation: p. 78

Edge Rotation Position Compensation

e The positions of two edges are
detected and the angle of the line
that connects those positions is
used to correct the position.

D:l Edge Rotation Position
Compensation: p. 86

_-n
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Applying the Results of Position Compensation

You can apply the results of position compensation either to the Camera image or to the previous image from

before position compensation was applied.

If you apply the results of position compensation to the Camera image, only the position information from

position compensation is applied to the image to be measured.

mUsing Filter Items for Processing with Position Compensation ltems: p. 77
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* Setting the Image for Position Compensation

You can select the image to which to apply the results of position compensation processing.
You can set the image for position compensation for each position compensation item.
P [Image] - [Image adjustment] — (Position compensation item name) — [Modify]

1 Press [Details] — [Scroll parameter]
2 Set the source image to [Camera] or [Prev.].

Parameter Setting Description

Source image |Camera (camera The results of processing the position compensation item is applied to the image that is taken
image) by the Camera.

This setting is used when filter items or other position compensation items have been used
specifically for the position compensation item.

D]Using Filter ltems for Processing with Position Compensation Items: p. 77.

Prev. (previous This setting is used when the processing results of the current position item are to be applied
image) (default) to the image that results from previous filter items or other position compensation items.

¢ Using Filter ltems for Processing with Position Compensation Iltems

To more effectively perform position compensation, filter items can be used to create an image specifically for
position compensation and then apply only the results of processing the position compensation to the image
that will be measured. The processing order of filter and position compensation items and the settings of the
source images are set up as shown below.

Processing Image processing item Source image setting
order
1 0: Enhance edges (Edge Source image: Camera image
Enhancement) (filter item) Camera image (image for processing) — Processed image (results of processing)
2 1: Search position comp. (Search |Source image: Camera image
Position Compensation) (position |Previous image (image for processing) — Camera image (results of processing)
compensation item)

Image is taken on TRIG signal.

Camera image
(no processing)

33
Fosini 0: Edge Enhancement (filter item)

. g, 1: Search Position Compensation
iy (position compensation item)
R LN

Camera image
with results of
Search Position
Compensation
item

<
<

If the source image is set to the camera image.
the results of position compensation are applied to the
Camera image.

Measurements are performed with inspection items.
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Shape Search Position Compensation

With this position compensation item, an image pattern is registered in advance. When the registered image
pattern is detected, the image is adjusted so that the image pattern is in the same position as when it was
registered.

This position compensation item performs the same type of processing as the Search Position Compensation
item, but it performs special processing for the shape of the image pattern.

Use this position compensation item to correct the position of a rotated image pattern.

P [Image] - [Image adjustment]
1 Press an unused number and then press [Add pos.
comp.].
2 Press [Model] — [Shape Sear. pos. comp.]

3 Make any detailed settings as required for the posi-
tion compensation processing.

Refer to Detailed Settings for Shape Search Position
Compensation, below.

Press [OK].

Press [Back].

(SIS

¢ Detailed Settings for Shape Search Position Compensation

The settings for the Shape Search Position Compensation item are almost the same as those for the Search
inspection item.

Only the [Sub-pixel] and the [Multi-point output] settings of the Search item are not included in the settings of
the Search Position Compensation item. Make the settings for teaching and the judgement conditions in the
same way as for the Search item. (D]4-8 Inspecting with the Search Inspection ltem: p. 137) Also, the
following settings are included only in the Shape Search Position Compensation Item.

¢ Rotation

This setting is used to enable rotating the image to correct.

p [Image] - [Image adjustment] — [Shape Sear. pos. comp.] — [Modify]

1 Press [Details] — [Model parameter]
2 set [Rotation] to either [Yes] or [No].

Parameter Setting Description
Rotation No (default) Specify whether to automatically create several patterns of rotated images and use
Yes them to measure the image.
The processing time will increase if you enable rotation processing.

* Source Image

You can select the image to which to apply the results of position compensation processing.

ED Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.
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If you select [Bilinear], the precision of position compensation will increase.

P [Image] - [Image adjustment] — [Shape Sear. pos. comp.] — [Modify]

1 Press [Details] — [Scroll parameter] — [Interpolation]
2 Setthe interpolation to [Bilinear] or [None].

Parameter Setting Description
Interpolation Bilinear (default) Points are connected with lines to find approximations. This create smoother
images.
None Position compensation is performed at the pixel level.

* Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG

DX Scroll X This is the amount of position compen- |-99,999.9999 to 99,999.9999
sation for the X coordinate.

DY Scroll Y This is the amount of position compen- |-99,999.9999 to 99,999.9999
sation for the Y coordinate.

DT Scroll 6 This is the amount of angular compen- |-180 to 180
sation, 0.

X Position X This is the X coordinate of the position |-99,999.9999 to 99,999.9999
where the model was found.

Y Position Y This is the Y coordinate of the position |-99,999.9999 to 99,999.9999
where the model was found.

TH Angle This is the angle at which the model -180 to 180
was found.

SX Reference X This is the X coordinate of the position |-99,999.9999 to 99,999.9999
where the model was registered.

SY Reference Y This is the Y coordinate of the position |-99,999.9999 to 99,999.9999
where the model was registered.

ST Reference angle This is the angle when the model was |-180 to 180
registered.

CR Correlation This is the correlation. 0to 100

Search Position Compensation

With this position compensation item, an image pattern is registered in advance. When the registered image
pattern is detected, the image is adjusted so that the image pattern is in the same position as when it was
registered.

This position compensation item performs the same type of processing as the Shape Search Position
Compensation item, but it performs processing to detect differences in colors and patterns in addition to
processing for image pattern shapes.

To perform position compensation for a rotated image pattern, use the Shape Search Position Compensation item.

p [Image] - [Image adjustment]

1 Press an unused number and then press [Add pos. comp.].

FQ2-S4 User’s Manual Adjusting the Images That Were Taken

79

sobew| Buye | 8



80

ah QN

Press [Model] — [Search position comp.]

¢ Detailed Settings for Search Position Compensation

Make any detailed settings as required for the position compensation processing.
Refer to Detailed Settings for Search Position Compensation, below.

Press [OK].
Press [Back].

The settings for the Search Position Compensation item are almost the same as those for the Search
inspection item. Only the [Multi-point output] setting of the Search item is not included in the settings of the
Search Position Compensation item. Make the settings for teaching and the judgement conditions in the same
way as for the Search item. (E[:l 4-8 Inspecting with the Search Inspection Item: p. 137)

Also, the following settings are included only in the Search Position Compensation Item.

* Source Image

You can select the image to which to apply the results of position compensation processing.

ED Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.
If you select [Bilinear], the precision of position compensation will increase.

p [Image] - [Image adjustment] — [Search position comp.] — [Modify] — [Details] -
[Scroll parameter] — [Interpolation]
The settings are the same as those for the Shape Search Position Compensation item.

ED Interpolation: p. 78

¢ Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in

calculations.
Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG
DX Scroll X This is the amount of position com-  {-99,999.9999 to 99,999.9999
pensation for the X coordinate.
DY Scroll Y This is the amount of position com- —99,999.9999 to 99,999.9999
pensation for the Y coordinate.
X Position X This is the X coordinate of the position |-99,999.9999 to 99,999.9999
where the model was found.
Y Position Y This is the Y coordinate of the position {-99,999.9999 to 99,999.9999
where the model was found.
SX Reference X This is the X coordinate of the position |-99,999.9999 to 99,999.9999
where the model was registered.
SY Reference Y This is the Y coordinate of the position {-99,999.9999 to 99,999.9999
where the model was registered.
CR Correlation This is the correlation. 0to 100

Adjusting the Images That Were Taken
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Edge Position Compensation

This position compensation item detects an edge in the set direction.

If the specified color is detected (or the specified density is detected for a Sensor with a Monochrome Camera),
it is recognized as an edge.

When an edge is recognized, the image is adjusted so that the edge appears at the position it was in when it
was registered.

Measurement region Edge search direction

The image is adjusted so that the edge
appears at the position it was in when it
Color of edge to be found was registered.

Registered position of the edge

P [Image] - [Image adjustment]

Press an unused number and then press [Add pos. comp.].

Press [Edge] — [Edge position comp.].

Make any detailed settings as required for the position compensation processing.
Refer to Detailed Settings for Edge Position Compensation, below.

Press [OK].

Press [Back].

[, 0 N WN =

¢ Detailed Settings for Edge Position Compensation

The settings for the Edge Position Compensation item are almost the same as those for the Edge Position
inspection item.

Make the settings for teaching and the judgement conditions in the same way as for the Edge Position
inspection item. (D:l 4-11 Inspecting with the Edge Position Inspection Item: p. 162)

However, the following settings are included only in the Edge Position Compensation ltem.

* Source Image

You can select the image to which to apply the results of position compensation processing.

D:l Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.
If you select [Bilinear], the precision of position compensation will increase.

P> [Image] - [Image adjustment] — [Edge position comp.] — [Modify] — [Details] - [Scroll parameter]
— [Interpolation]
The settings are the same as those for the Shape Search Position Compensation item.

D:l Interpolation: p. 78
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* Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in

calculations.
Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG
DX Scroll X This is the amount of position com- —99,999.9999 to 99,999.9999
pensation for the X coordinate.
DY Scroll Y This is the amount of position com-  |-99,999.9999 to 99,999.9999
pensation for the Y coordinate.
X Position X (edge position |This is the X coordinate of the mea- |-99,999.9999 to 99,999.9999
X) sured edge position.
Y Position Y (edge position |This is the Y coordinate of the mea- |-99,999.9999 to 99,999.9999
Y) sured edge position.
SX Reference X This is the X coordinate of the edge  |-99,999.9999 to 99,999.9999
position when it was registered.
SY Reference Y This is the Y coordinate of the edge  |-99,999.9999 to 99,999.9999
position when it was registered.

Two-edge Position Compensation

This position compensation item detects edges in two directions.

If the specified color is detected (or the specified density is detected for a Sensor with a Monochrome Camera),
it is recognized as an edge.

When an edge is recognized, the image is adjusted so that the edge appears at the position it was in when it
was registered.

of the edge

Registered position Measurement region for edge 1
Edge search direction for edge 1

vessuremert ||
reg?j#;g?‘jé‘ge 0 Edge search Color of edge to be found The image is adjusted so that the edge

direction for edge 0 appears at the position it was in when it
was registered.

p [Image] - [Image adjustment]

Press an unused number and then press [Add pos. comp.].

Press [Edge] — [2Edge position comp.]

Make any detailed settings as required for the position compensation processing.
Refer to Detailed Settings for Search Position Compensation, below.

Press [OK].

Press [Back].

[ N QN =
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* Detailed Settings for Two-edge Position Compensation

The settings for the Two-edge Position Compensation item are almost the same as those for the Edge Position

inspection item.

Make the settings in the same way as for the Edge Position inspection item. (D:l 4-11 Inspecting with the

Edge Position Inspection Item: p. 162)
However, the following settings are included only in the Edge Position Compensation Item.

e Teaching

Set the measurement regions and measurement directions for both edge 0 and edge 1.

P [Image] - [Image adjustment] — [2Edge position comp.] - [Modify] - [Basic]

1 Press [Teach].

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

3 Move the rectangle to the location to be measured,
and then press [OK].

This concludes setting the measurement region and
edge search direction for edge 0.
Next, go to step 4 to set the measurement region and
edge search direction for edge 1.

4  press [ 4] — [Edgel region] on the right of the dis-
play, move the rectangle to the location to be mea-
sured, and then press [OK].

5 Press [TEACH] on the lower right of the display.

The basic settings will be registered when teaching has
been completed.

6 Press [Back] to end teaching.

¢ Source Image

You can select the image to which to apply the results of position compensation processing.

ED Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.

If you select [Bilinear], the precision of position compensation will increase.

P [Image] - [Image adjustment] — [2Edge position comp.] — [Modify] — [Details] — [Interpolation]
The settings are the same as those for the Shape Search Position Compensation item.

D:l Interpolation: p. 78

* Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in

calculations.
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Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG
DX Scroll X This is the amount of position compen-|-99,999.9999 to 99,999.9999
sation for the X coordinate.
DY Scroll Y This is the amount of position compen-[-99,999.9999 to 99,999.9999
sation for the Y coordinate.
X0 Edge 0 position X This is the X coordinate of the mea- —99,999.9999 to 99,999.9999
sured edge 0 position.
YO Edge 0 position Y This is the Y coordinate of the mea-  |-99,999.9999 to 99,999.9999
sured edge 0 position.
X1 Edge 1 position X This is the X coordinate of the mea- —99,999.9999 to 99,999.9999
sured edge 1 position.
Y1 Edge 1 position Y This is the Y coordinate of the mea-  |-99,999.9999 to 99,999.9999
sured edge 1 position.
SX0 Edge0 ref. position X [This is the X coordinate of the edge 0 |-99,999.9999 to 99,999.9999
(edge 0 reference position when it was registered.
position X)
SYO0 Edge0 ref. position Y |[This is the Y coordinate of the edge 0 |-99,999.9999 to 99,999.9999
(edge 0 reference position when it was registered.
position Y)
SX1 Edge1 ref. position X |This is the X coordinate of the edge 1 |-99,999.9999 to 99,999.9999
(edge 1 reference position when it was registered.
position X)
SY1 Edge1 ref. position Y |This is the Y coordinate of the edge 1 |-99,999.9999 to 99,999.9999
(edge 1 reference position when it was registered.
position Y)

Two-edge Midpoint Compensation

This position compensation item detects edges in two directions.

If the specified color is detected (or the specified density is detected for a Sensor with a Monochrome Camera),
it is recognized as an edge. Two edge positions are detected.

The image is adjusted so that the coordinates of the midpoint position of a line that connects the two detected
edge positions matches the position when the edges were registered.

Midpoint position

(center of a line that connects positions 1 and 2)

Registered position
of the edge \ Detected edge positions (positions 1 and 2)

Measurement / ] \. .
region for edge 0 Measurement The image is adjusted so thgt. thg
region for edge 1 midpoint appears at the position it
Edge search Edge search was in when it was registered.

direction for edge 0 direction for edge 1

Color of edge to be found
p [Image] - [Image adjustment]

1 Press an unused number and then press [Add pos. comp.].
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2 Press [Edge] — [2Edge midpoint comp.]
3 Make any detailed settings as required for the position compensation processing.
Refer to Detailed Settings for Two-edge Midpoint Compensation, below.

4 Press [OK].
5 Press [Back].

* Detailed Settings for Two-edge Midpoint Compensation

The settings for the Two-edge Midpoint Compensation item are almost the same as those for the Edge Position
inspection item.

Make the settings in the same way as for the Edge Position inspection item. (ED 4-11 Inspecting with the
Edge Position Inspection Item: p. 162)

However, the following settings are included only in the Edge Position Compensation ltem.

* Teaching
Set the measurement regions and measurement directions for both edge 0 and edge 1.

P [Image] - [Image adjustment] — [2Edge midpoint comp.] — [Modify] — [Basic] — [Teach]
The settings are the same as those for the Two-edge Position Compensation item.

D:l Teaching: p. 83

* Source Image

You can select the image to which to apply the results of position compensation processing.
ED Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.
If you select [Bilinear], the precision of position compensation will increase.

P [Image] - [Image adjustment] — [2ed. midp. comp.] — [Modify] — [Details] — [Scroll parameter] —
[Interpolation]
The settings are the same as those for the Shape Search Position Compensation item.

D:l Interpolation: p. 78

* Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG

DX Scroll X This is the amount of position com-  {-99,999.9999 to 99,999.9999
pensation for the X coordinate.

DY Scroll Y This is the amount of position com-  {-99,999.9999 to 99,999.9999
pensation for the Y coordinate.

X0 Edge 0 position X This is the X coordinate of the mea- |-99,999.9999 to 99,999.9999

sured edge 0 position.

FQ2-S4 User’s Manual Adjusting the Images That Were Taken
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Expression text string

Data name

Description

Data range

YO

Edge 0 position Y

This is the Y coordinate of the mea-
sured edge 0 position.

-99,999.9999 to 99,999.9999

X1 Edge 1 position X This is the X coordinate of the mea- |{-99,999.9999 to 99,999.9999
sured edge 1 position.
Y1 Edge 1 position Y This is the Y coordinate of the mea- {-99,999.9999 to 99,999.9999
sured edge 1 position.
MX Midpoint X This is the X coordinate of the mea- [-99,999.9999 to 99,999.999
sured edge midpoint position.
MY Midpoint Y This is the Y coordinate of the mea- |-99,999.9999 to 99,999.999
sured edge midpoint position.
SX0 Edge0 ref. position X |This is the X coordinate of the edge 0 [-99,999.9999 to 99,999.9999
(edge 0 reference position when it was registered.
position X)
SYO0 Edge0 ref. position Y |This is the Y coordinate of the edge 0 [-99,999.9999 to 99,999.9999
(edge 0 reference position when it was registered.
position Y)
SX1 Edge1 ref. position X |This is the X coordinate of the edge 1 [-99,999.9999 to 99,999.9999
(edge 1 reference position when it was registered.
position X)
SY1 Edge1 ref. position Y |This is the Y coordinate of the edge 1 [-99,999.9999 to 99,999.9999
(edge 1 reference position when it was registered.
position Y)
SMX Ref. Midpoint X (refer-|This is the X coordinate of the mid-  |-9,999.9999 to 99,999.9999
ence midpoint X) point of the two edges when they
were registered.
SMY Ref. Midpoint Y (refer-|This is the Y coordinate of the mid-  |-9,999.9999 to 99,999.9999

ence midpoint Y)

point of the two edges when they
were registered.

Edge Rotation Position Compensation

This position compensation item detects an edge in two directions.

If the specified color is detected (or the specified density is detected for a Sensor with a Monochrome Camera),

it is recognized as an edge. Two edge positions are detected.

The image is adjusted so that the two edge positions match the positions when the edge positions were

registered.

Two detected edge positions

Edge search

Edge search
direction

for edge O

Measurement — |
region for edge 0

oy

™ Measurement

Color of edge
to be found

Registered position of the edge

p [Image] - [Image adjustment]

direction for edge 1
L~

region for edge 1

The image is adjusted so that the two
detected edge positions appear at the
positions they were in when the edge

was registered.

1 Press an unused number and then press [Add pos. comp.].

2
3

Press [Edge] — [Edge rot. pos. Comp.]

Make any detailed settings as required for the position compensation processing.

Refer to Detailed Settings for Edge Rotation Position Compensation, below.

Adjusting the Images That Were Taken
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4 Press [OK].
5 Press [Back].

* Detailed Settings for Edge Rotation Position Compensation

The settings for the Edge Rotation Position Compensation item are almost the same as those for the Edge
Position inspection item.

Make the settings in the same way as for the Edge Position inspection item. (ED 4-11 Inspecting with the
Edge Position Inspection Item: p. 162)

However, the following settings are included only in the Edge Position Compensation ltem.

* Teaching

* Measurement Regions and Measurement Directions
Set the measurement regions and measurement directions for both edge 0 and edge 1.

P [Image] - [Image adjustment] — [Edge rot. pos. Comp.] — [Modify] — [Basic] — [Teach]
The settings are the same as those for the Two-edge Position Compensation item.

D:l Teaching: p. 83

* Reference Angle

Set the reference angle.
Press [ 4] — [Edit Ref. angle] on the right of the display and set the angle.

* Source Image

You can select the image to which to apply the results of position compensation processing.
D:l Applying the Results of Position Compensation: p. 76

¢ Interpolation

You can select the precision of position compensation.
If you select [Bilinear], the precision of position compensation will increase.

p [Image] - [Image adjustment] — [2Edge position comp.] — [Modify] — [Details] — [Interpolation]
The settings are the same as those for the Shape Search Position Compensation item.

ED Interpolation: p. 78

e Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG

DT Scroll 6 This is the amount of position compensa-|{-180 to 180
tion.
X0 Edge 0 position X This is the X coordinate of the measured [-99,999.9999 to 99,999.9999

edge 0 position.
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Expression text string

Data name

Description

Data range

YO

Edge 0 position Y

This is the Y coordinate of the measured
edge 0 position.

—99,999.9999 to 99,999.9999

X1 Edge 1 position X This is the X coordinate of the measured |-99,999.9999 to 99,999.9999
edge 1 position.
Y1 Edge 1 position Y This is the Y coordinate of the measured [-99,999.9999 to 99,999.9999
edge 1 position.
TH Angle (edge angle) [This is the measured angle.
SX0 EdgO ref. pos. (edge 0 |This is the X coordinate of the edge 0 |-99,999.9999 to 99,999.9999
reference position X) |position when it was registered.
SYO0 EdgO ref. pos. Y (edge |This is the Y coordinate of the edge 0 |-99,999.9999 to 99,999.9999
0 reference position |position when it was registered.
Y)
SX1 Edg1 ref. pos. X (edge |This is the X coordinate of the edge 1 —-99,999.9999 to 99,999.9999
1 reference position |position when it was registered.
X)
SY1 Edg1 ref. pos. Y (edge |This is the Y coordinate of the edge 1 —99,999.9999 to 99,999.9999
1 reference position  |position when it was registered.
Y)
STH Reference angle This is the angle when the edge was reg-

istered.

Adjusting the Images That Were Taken
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The FQ2 Vision Sensor uses inspection items to judge measurement objects. There are eight different
measurement objects. Select the best inspection items for the characteristics of the measurement object that
are being judged.

Judging according to character recognition Checking printed consume-by dates OCR p. 96
=5 o«
Tttt o 2012.10.01
:2012.10.01 : r’ \\
: PQD/CE6800 : N G
: : / 2012.11.01
Judging according to bar code Checking product information Bar code |p. 112
OK NG
/ 12345 12346
Judging according to 2D-code Checking product information 2D-code p. 120
P 12345 12346
Judging according to DPM 2D-code Reading 3D codes for direct part 2D-code p. 128
marking (DPM)
TSN OK NG
FoA 12345 12346
Judging according to shapes Judging if there is a mark Searchor |p. 137
Shape p. 147
Search Il
<>
Detecting positions with patterns Measurement objects of the same color and pattern can be Search p. 137

detected.

@‘@

FQ2-S4 User’s Manual
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Inspection Example Inspection | Refer-
items used |ence
Dividing the measurement area and judging |Judging minute differences in printed Sensitive  |p. 155
according to shapes for each division labels OK Search
(2 warNIG
| e e : @ LED RADIATION
E E é iOV&‘;TEsgéfﬁ
' ' @ S aazzoos
' ' &2
1 L}
NG
@ (2 warNIG
LED RADIATION
Judging according to positions Measuring the position offset of a Edge Posi- |p. 162
seal tion
OK NG
< L L
Judging according to widths Measuring the width between lead Edge p. 169
wires Width
¢ > <> OK NG
N oem ] [T
Judging according to the features of parts of a | Judging the number of pins Edge Pitch |p. 147
shape
p oK
@ LR R R
COS
____________ L kT
VA EEERER @/ """"""
A~
Judging according to colors Detecting parts Color Data |p. 178
§ é OK NG
<> N
Judging according to sizes Judging if there is silver paste Area p. 182
OK NG

-®
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Judging according to shapes and quantities |Judging the number of labels Labeling p. 188

e S o
e >

&2
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The basic steps for setting up inspection items are shown below.

Step 1 Configuring Inspection Items
Step 2 Teaching
Step 3 Setting Judgement Parameters

If measurements are unstable

Step 4 Setting Detailed Items
Step 5 Re-teaching

suoloadsu| dn Bumes -|7
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Adding New Inspection Items

1 Press [Inspect] - [Inspection].

2 Press an unused inspection item number.

3 Press [Add item.] on the menu.

4 selectan inspection item, such as [Search].

When registering multiple inspection items, press the
inspection item number after 1.--- and set it in the
same way.

If more than seven inspection items are set, drag the H icon at the bottom of the menu upward to display the next
inspection item numbers.

Configuring Inspection ltems FQ2-S4 User’s Manual



Modifying Existing Inspection Items

1  Press the number of the inspection item to be set.

2 Press [Modify] on the menu.

Deleting Inspection Items

1 Press the number of the inspection item to be delet-
ed.

2 Press [Delete] on the menu.

Executing Similar Measurements in Different Places
— Copy an inspection item that is already registered: [Copy].
— Change the name of an inspection item: [Rename].

FQ2-S4 User’s Manual
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4-4 Reading and Verifying Character Strings

Character String Recognition

Character recognition is used to read characters in input images as character information based on font
information that is registered in the Sensor in advance. The characters that were read can be output to an
external device. You can also verify the character string that was read to see if it matches a character string that
was registered in advance or the read result from a Bar Code, 2D-code, or 2D-code (DPM) inspection item that
was executed before the current inspection item.

Measurement region

I========== 'I' —————— A

' 121041 \ ] Range in which characters can be read
. PQD/CE6800 | Vertical: 4 lines max.

: ' Horizontal: 32 characters max.

Characters That Can Be Recognized

ltem Description

Numbers'! 0to9
Letters™ Ato Z?

Symbols*1 ‘ (apostrophe)
- (hyphen)

. (period)

: (colon)

/ (slash)

*1 Any symbols other than those that are listed above cannot be recognized.
*2 Normally only uppercase letters can be recognized. Lowercase letters can be recognized if model dictionaries are
used. Each lowercase letter must be registered individually.

D:I Model Dictionaries: p. 105

User fonts can be registered separately to enable recognition.

mDictionary File Registration: p. 105

Reading and Verifying Character Strings FQ2-S4 User’s Manual



Setup Procedure for Character Recognition
The setup for character recognition is performed in the following order.

The basic settings to recognize characters are made.

. ¢ Character format (number of characters, alphanumeric

TeaChmg characters or symbols, etc.)

* Measurement region

* Detailed parameters to recognize characters (These
are set automatically.)

Settings are made to check whether the characters that

Judgement conditions were read from the workpiece were recognized correctly.
Differences between the references that were taught for

character recognition and the actual result of reading the
characters are detected and conditions are set to deter-

mine how accurately characters are read.

You can set conditions to verify that the character string
Verification conditions that was read matches a specific character string. The
character strings to use to verify the character strings
that are read are registered in the master data.

Setup Procedure for Character Recognition
Step 1 Selecting the Inspection Iltem

P [Inspect] - [Inspection]
1 Press an unused inspection item number and press

[Add item.].
2 Press [OCR].

EREOCR

ED Registering inspection items: p. 94

Drag the arrow (E) at the bottom of the menu to display all of
the inspection items.

FQ2-S4 User’s Manual Reading and Verifying Character Strings
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Step 2 Teaching

For teaching, you specify the measurement region and the format of the characters to read (number of characters,
alphanumeric characters or symbols, etc.). Detailed parameters to recognize the characters will be set automatically.
Also, you can register the characters that are actually read when teaching as a verification condition in the master
data.

*1

*2

D:I Step 4 Setting the Verification Conditions

-k

@

Press [TEACH].
Place the characters to read in front of the camera.

Move the rectangle around the character string to
read, and then press [OK].
The measurement region will be set.

The characters that were read with the initial param-
eters will be displayed above each line.

You set the format of the characters to recognize to pre-
vent reading similar characters incorrectly. (This display
will not appear if the character format is already regis-
tered.)

* Number of characters to read in the character string*1

* Types of characters (letters, numbers, symbols, fixed
characters, 2 etc.)

Enter the types of characters in order and the number of

characters according to the actual character string that

was read.

Example
2012.12.20 o Line 1| s s |
FQ-OCR Line 2[?2-22? |

Insp. reoion

If the number of characters that were actually read is less than the number of characters that was specified in the
character format, it is assumed that reading the characters failed.
If alphanumeric characters are directly specified as fixed characters but the characters that were read do not
match the specified characters, it is assumed that reading the characters failed.

The following table gives detailed specifications for the character format.

ltem Description
Characters that can be | * Numbers
entered in the charac- O0to 9
ter format string o Letters
AtoZ
* Symbols

Wildcards

tion of O (zero) and O (the letter O).

$: Any letter from A to Z (recognized characters: A to Z)
@: Any symbol (recognized characters: ‘- .:/)

count is also not incremented.)

‘ (apostrophe), - (hyphen), . (period), : (colon), / (slash), wildcard
You can use wildcards to specify characters. For example, you can use wildcards to prevent incorrect recogni-
?: Any character (recognized characters: any characters except for symbols)

#: Any number from 0 to 9 (recognized characters: 0 to 9)

*: Skip (No judgement is made for the judgement conditions (similarity or stability). The detected character

Reading and Verifying Character Strings
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ltem Description

Limits to the character |  Each line can have a maximum of 32 characters. There can be a maximum of four lines.

format string » Characters must be input from line 1. (You cannot skip line 1 and set the character format string starting
with line 2.) If you leave any line blank, the setting for the next line will be moved up to fill it.

* You cannot specify a @ symbol by itself.

* You cannot specify more than one @ symbol consecutively.

* You cannot specify more than eight symbols on one line.

5 Press aline to enter the character format for that line
from the software keyboard that is displayed. Enter
the character format for each line and press the [OK] LAY alplisbiite)] (B9
Button. -

Press [ABC] to enter alphanumeric characters.

6 Press [TEACH] on the lower right of the display.
The detailed parameters for character recognition will be
set automatically according to the specified character for-
mat.

D] Measurement Parameters That Are Automati-
cally Set by Teaching: p. 103

7 The character string that was successfully recog-

nized according to the specified character format
conditions will be displayed.
Press [Yes] to register the read result in the master data.
The master data contains the character strings that are
registered to verify whether the read character strings
match specific character strings.

D] Step 4 Verification Conditions: p. 101
8 Press [Back] to end teaching.

FQ2-S4 User’s Manual Reading and Verifying Character Strings
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You can use n on the right of the display to access the following menu commands to change the following settings
[Format] : You can change the setting of the character format.
[Camera setup] : You can adjust the Camera focus, brightness, and other factors to input a better image.

m Inputting Better Images: p. 60
[Meas. Parameter] : You can change the type of code to read, the read settings, etc..
D:lDetaiIed Parameters: p. 103
[Continuous test] : You can start test measurements of displayed images for the settings that were taught.

D:lTest Measurements: p. 214

Step 3 Setting the Judgement Parameters

Settings are made to check whether the characters that were read from the workpiece were recognized
correctly. Differences between the references that were taught for character recognition and the actual result of
reading the characters are detected and conditions are set to determine how accurately characters are read.
P [Inspect] - [Inspection] - [OCR] - [Settings] Tab Page

1 Press [Judgement].

Judgement

2 Press each parameter and set the range that is to be
judged as OK.
Set the range for each of the following parameters. Con-
tinuous measurements will be performed for the images
that are displayed.

* You can change measurement values that appear on the display on the Display Settings Display.
Press n — [Display setting] on the right of the display to switch to the Display Settings Display.
* You can automatically adjust the judgement conditions by using OK and NG workpieces.
D:ITest Measurements: p. 219
Press n — [Auto adjustment] on the right of the display to switch to the Auto adjustment Display.

3 Press [OK] to enter the values.

ltem Parameter Setting Description
Judgement Similarity 0to 100 Sets the similarity of the read characters that is to be judged as OK. If any of the
Defaults characters in the read character string has a similarity that is lower than the set
Upper limit: 100 value, the judgement will be NG. To judge incomplete or worn characters as
Lower limit: 60 NG, set a high upper limit for the similarity.
Stability 0to 100 Sets the stability of the read characters that is to be judged as OK. If there is
Defaults more than one candidate for the same character, the difference between the
Upper limit: 100 first and second candidates is numerically expressed by the stability. (For exam-
Lower limit: 10 ple, if the similarity of the first candidate is 90 and the similarity of the second
candidate is 25, then the stability is 80 — 25 = 55.) To prevent misreading similar
characters, set a high value for the stability.
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You can specify whether to reflect the judgement result of the judgement conditions for character recognition in the

overall judgement. (The default is to reflect them.)
P [Inspect] - [Inspection] - [Add item.] - [OCR] - [Details] Tab Page — [Output parameter] -

[Reflect]

Step 4 Setting the Verification Conditions

You can register a character string to use to verify that the character string that was read matches the registered char-
acter string. You can register up to 32 character strings for verification in the master data. You can verify the character
string in the inspection against up to 32 character strings that are registered in the master data. The verification result
is saved in an external reference parameter, so you can use a communications command to output it to an external

device.

mExternal Reference Parameters: p. 491
P [Inspect] - [Inspection] — [Add item.] - [OCR] - [Settings] Tab Page

1 Press [Verification].

Press [Master data regist.].

3 Press the character string to register in the master

data.

4 You can use any of the following three methods to
register character strings in the master data from the
menu display.

[Auto]:

[Manual]:

A character string is read from an image and
registered in the master data. The procedure
is essentially the same as the procedure for
teaching in step 2.

A character string is entered directly in the
master data. You can use a software key-
board to register a character string with up to
32 characters.

You can set letters, numbers, symbols, and the following wild-

cards: *and ?.

*: A wildcard for a character string of O or more characters
?: A wildcard for one character

[Item ref.]: Select this item to use the immediately pre-

ceding read results as the verification charac-
ter string. The following inspection items can
be used as references: Bar code, 2D-code,
2D-code (DPM), and OCR. You cannot refer-
ence an inspection item that is after the cur-
rent inspection item. After a character string
is registered, a reference item number, such
as “Ref. 00,” will be displayed to the right of
the character string in the master data.

FQ2-S4 User’s Manual
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You can set the [Item ref.] verification condition to check to see whether characters that are printed near a barcode or
2D code match the contents of the barcode or 2D code. Place the inspection item to read the barcode or 2D code to
check before the OCR inspection item and then specify the [Iltem ref.] verification condition for the OCR inspection
item. The verification condition will be used to verify whether the character string from the barcode or 2D code and
the characters printed below it match. You can output the verification result.

Read result: 0112345678901231 (Read with the [0.Bar code] inspection item.)

Barcode

(0

1) 1234567890

Printed characters

Read with [1.OCR] inspection item.

Barcode character string: 0112345678901231
Reference data setting: Item 0

“ ‘ The verification condition is set to [0.Bar code].

Verification range for line 1: 1 to 16 (0112345678901231)

5 Repeat the above procedure to register more than
one character string in the master data.

6 Press [Verif. master data] and select the character
string in the master data to use for verification.

You can automatically register the read result from teaching from
an external device in the character string with number that is
specified [Auto teach No.] in the master data.

7 Press [Back].

Parameter Setting Description

Verif. master data OFF (default) Sets whether to verify the read character string against a character string that
All master data is registered in the master data.
Master data 0 to 31 To verify the read character string against the master data, select the character

string to use for verification.

Master data regist. Registers a character string in the master data.

Auto teach No. OFF (default) Sets the character string in which to automatically register the read result for
Master data O to 31 teaching from an external device.
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Setting the Measurement Parameters

When you perform teaching, the measurement parameters are set automatically. If the automatic settings are
incorrect for any reason, e.g., the read result was incorrect, set the measurement parameters manually and
then perform teaching.

P [Inspect] - [Inspection] — [OCR] - [Details] Tab Page - [Meas. parameter]

Detailed Parameters

Parameter

Setting

Description

Character color

Black (default) or White

Sets the color of the characters to detect.

Printing type

Solid character (default) or

Dot character

Sets the type of printing of the characters to detect.

Dot ver. interval

0 (default) to vertical width of

input image

Adjusts the vertical dot interval of the characters to detect. This parame-
ter is enabled only when [Printing type] is set to [Dot character].

Dot hor. interval

0 (default) to horizontal width

of input image

Adjusts the horizontal dot interval of the characters to detect. This
parameter is enabled only when [Printing type] is set to [Dot character].

Char. thick. th.

—255 to 255 (default: 0)

Sets the thickness of the characters. Negative numbers indicate thinner
characters. Positive numbers indicate thicker characters. Recognition
performance will improve for positive numbers, but noise will increase,
causing instability.

Noise filter size

—60 to 440 (default: 0)

Larger values eliminate wide areas of noise. Small values eliminate nar-
row areas of noise.

Boundary correction

ON, OFF (default)

If boundary correction is turned ON, dark areas at the edges of the mea-
surement region will be considered to be noise and removed from the
read candidates.

Rotation compensation

ON, OFF (default)

If rotation compensation is turned ON, the image will be compensated
for a —15° to 15° rotational variation. (This setting compensates for rota-
tional variations in the placement of the workpiece on the line, and not
for rotational variations in the characters themselves that result from
printing conditions.)

Slant compensation

ON, OFF (default)

If slant compensation is turned ON, the image will be compensated for a
—20° to 20° slant variation. (This setting compensates for slant variations
in the placement of the workpiece on the line or in the printing mecha-
nism, and not for italic fonts.)

Hyphen height upp. th. 0to 100 Sets the upper limit of the height of the region to treat as a hyphen or
other symbol.

Hyphen height low. th. 0to 100 Sets the lower limit of the height of the region to treat as a hyphen or
other symbol.

Slender char. th. 1to 10 Sets the ratio of the height to the width of the detection character rectan-

gle to judge as thin characters (I, J, 1, :, and /).

FQ2-S4 User’s Manual
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Parameters That Are Automatically Set during Teaching
The following measurement parameters are automatically set when teaching is performed.
* Character color

* Printing type

* Dot ver. interval

* Dot hor. interval

* Noise filter size

e Char. thick. th.

* Rotation compensation
* Slant compensation

* Boundary correction

Changing the Output Code for Errors (Default: NG)

You can change the character string that is output for read errors. (The output code must be no more than 20
characters.)

P [Inspect] - [Inspection] - [OCR] - [Details] Tab Page — [Output parameter] — [Error string]

Troubleshooting Unstable Read Results

* The read results may be unstable if the contrast is low. Adjust the brightness to improve the contrast.
* Adjust the detailed parameters.
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Using Model Dictionaries to Recognize Custom Characters

Characters in special fonts cannot be read correctly with the built-in dictionary. You can create model
dictionaries to enable reading special characters. You can register characters that are 30 x 30 pixels or larger.
Use the following procedures to create and set model dictionaries.

Creating a Dictionary

1  Press the Tool Button and then [Model dictionary]. SEtUp

2 Press the dictionary in which to register characters.

3 Press [Modify] on the menu.

4  Press [Add].

FQ2-S4 User’s Manual Reading and Verifying Character Strings
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5 You can register up to 10 versions of each character 0.Dictionary data(]
(0-9 and A-Z).

6 Press [E] - [Extraction reg.] on the right of the dis-
play.

7 Specify the region to extract and press [OK].
The measurement region can contain character strings
on up to four lines.
Each line can contain up to 32 characters.

8 Press [Extraction].

9 The extracted characters will be displayed on the up- 0.0ictionary data
per left of the display.

10 Press [OK] to register the characters.
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11 The characters are registered for the corresponding
character type.

Error Messages during Registration

* Failed to register data. Character format is wrong.
The format or the number of characters did not match between the read character string and the registered charac-
ter string. Correct the character string to register.

* Failed to register data. Character size is too small
You can register characters that are 30 x 30 pixels or larger in the dictionary. Change the settings of the Sensor to
increase the size of the characters.

* Extraction error
The characters could not be extracted. Correct the measurement data settings or the read region.

* Excess char. num
An attempt was made to register more than 10 characters. Delete the data that does not need to be registered.

Displaying Registered Characters

1 7o display the registered characters, select the char-
acters on the upper left of the display.

2 The registered characters will be displayed.
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Deleting Extracted Characters

1 On the display to add and edit characters, press n o el e
— [Individual reg.] on the right of the display. { 674, 07)-( 727, B80)

12348

2 Selectthe region to delete and press the [Delete] But-
ton.

3 Press the [OK] Button.

Changing the Measurement Parameters

1 oOnthe right of the display to add characters, press
K1 - (Meas. Parameter] to enable changing the mea-
surement parameters.

Heas . Parameter 0.Dictionary datal

Extracting Characters Based on Specified Character Formats

1 To extract characters based on a specified character
format, press [I — [Modify chara.] on the right of the
display.

0. Dictionary datad
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2 Press aline to enter the character format for that line Modliiy cimra. NI B R o
from the software keyboard that is displayed. Enter
the character format for each line.

Setting Dictionary Parameters
P [Inspect] - [Inspection] - [Add item.] - [OCR] - [Details] Tab Page

1 Press [Dictionary param.].

2 Press [Dictionary ref.] and select the dictionary to
use.

3 Press [Individual char.] and select the letter or num-
ber to use.

4 Press [Back].
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Outputting Read Characters to an External Device

After a measurement, you can automatically output the character string that was read with the OCR inspection
item to a PLC or other external device. The character strings are output after outputting the output data (output
data settings 0 to 31), such as the inspection item parameters and calculation result. Refer to the description
for the communications format for the setting procedure and output specifications to output the character string.

Outputting Character Strings
e EtherNet/IP: p. 346
¢ PLC Link: p. 383
e TCP No-protocol Communications: p. 408

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgment (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

—16: Measurement timeout error,
—17: Format not entered error

IN Index This is the verification result (i.e., the |-2: Verification OFF, or reading error
master data number). —1: Verification is NG,
0 to 31: Master data No.
N Number of read characters This is the total number of charac- |0 to 128
ters that were read for all four lines.
SIM Similarity This is the lowest similarity of the 0to 100
read characters.
STB Stability This is the lowest stability of the read |0 to 100
characters.
N1 Number of read characters (line 1) |This is the number of read charac- |32 characters max.
N1 ters for line 1.
N2 Number of read characters (line 2) |This is the number of read charac- |32 characters max.
N2 ters for line 2.
N3 Number of read characters (line 3) |This is the number of read charac- |32 characters max.
N3 ters for line 3.
N4 Number of read characters (line 4) |This is the number of read charac- |32 characters max.
N4 ters for line 4.
SM Individual similarity This is the similarity of read charac- |0 to 100
ter N (N =0to 127).
SB Individual stability This is the stability of read character |0 to 100

N (N = 0 to 127).
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Measurement Data That Can Be Logged for OCR

Parameter Setting Description

Judgement —2: Not measured, This is the judgement result.

0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,

—14: Figure not registered error,

—15: Out of range error

—16: Measurement timeout error,

—17: Format not entered error
Similarity 0to 100 This is the lowest similarity of the read characters.
Stability 0to 100 This is the lowest stability of the read characters.
Number of read characters on |0 to 32 This is the number of characters that were read on line 1.
line 1
Number of read characters on |0 to 32 This is the number of characters that were read on line 2.
line 2
Number of read characters on |0 to 32 This is the number of characters that were read on line 3.
line 3
Number of read characters on |0 to 32 This is the number of characters that were read on line 4.
line 4
Individual similarity 0to 100 This is the similarity of read character N (N = 0 to 127).
Individual stability 0to 100 This is the stability of read character N (N = 0 to 127).

Failure to Read Characters

* Failure to Read Characters during Teaching

* The read results may be unstable if the contrast is low. Adjust the brightness to improve the contrast.

* The characters may not be in the measurement region. Check to see if the measurement region is set cor-

rectly.

* The specified character format may not agree with the format of the read characters. Check the character

format.
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4-5 Reading Bar Codes

Bar Codes

You can read barcodes.

You can also verify if the character string that was read from the barcode matches a registered character string.
You can output the result of reading a barcode and the verification result to an external device.

The following ten code types can be read.

JAN/EAN/UPC, Code39, Codabar (NW-7), ITF (Interleaved 2 of 5), Code 93, Code128/GS1-128, GS1
DataBar* (Truncated, Stacked, Omni-directional, Stacked Omni-directional, Limited, Expanded, Expanded
Stacked), Pharmacode, GS1-128 Composite Code (CC-A,CC-B,CC-C), GS1-DataBar Composite Code (CC-
A,CC-B)

* GS1 DataBar is a code in which the name has been changed from the previous RSS.

Setup Measurement

Set the measurement region, place the applicable code ~ One barcode is read in a single measurement region.
in front of the Camera, and then perform teaching. The ~ When the measurement region contains multiple bar-
code type and the detailed parameters are set auto- codes, the result of the first barcode to be read is out-
matically. put.

LT e m——— \\\\\\\\\\\\\\\\

Reading will end in error if the barcode type is incorrectly set. Set the barcode type before starting reading. When
teaching is performed, the captured barcode is read, and the following items can be set:

* Code type EDDetaiIed Parameters: p. 116

* Direction (for Pharma only) EDDetailed Parameters: p. 116

* Reverse decode (for Pharma only) Ef:lDetaiIed Parameters: p. 116

Reading Bar Codes FQ2-S4 User’s Manual



Setup Procedure for Bar Code

Step1 Selecting the Inspection Iltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Press [Bar codel.
m 4-3 Configuring Inspection Items: p. 94

Drag the arrow () at the bottom of the menu to display all of
the inspection items.

Step2 Teaching

|:[:|Step 3 Verification Conditions

For teaching, the region to measure and the barcode within that region are set as read conditions.
You can also register the contents that was read from the barcode as a verification condition in the master data.
P [Inspect] - [Inspection] — [Add item.] - [Bar code] - [Settings] Tab Page

Press [Teach]. Drag the rectangle Drag a corner to size
Input an image of the barcode. to move it. the rectangle.
Move the rectangle so that it surrounds the barcode. Insg. region

Press the [OK] Button.
Press [TEACH] on the lower right of the display.

A RN WN=

The result of reading the barcode that was displayed
will be displayed along with a confirmation dialog
box for registration in the master data.

7 Press [Yes] to register the barcode read result in the
master data.
The master data contains the character strings from the
barcodes that are registered to verify whether the read
character strings match specific character strings.

8 Press [Back] to end teaching.
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You can use the menu commands that are displayed for [I at the right of the display to adjust the settings that
resulted from teaching.

[Camara setup]: You can adjust the Camera focus, brightness, and other factors to input a better image.
[T ]Adiusting Image Quality: p. 60

[Meas. Parameter]: You can change the type of code to read, the read settings, etc.
Ij:lDetaiIed Parameters: p. 116

[Continuous test]: You can start test measurements of displayed images for the settings that were taught.

EEIPerforming Test Measurements: p. 214

Step 3 Setting Verification Conditions

You can register a character string from a barcode to use it to verify that the character string that was read from
a barcode matches the registered character string.

You can register up to 32 character strings for verification in the master data.

You can verify the character string in the inspection against up to 32 character strings that are registered in the
master data.

The verification result is saved in an external reference parameter, so you can use a communications
command to output it to an external device.

D:lExternal Reference Parameters: p. 491

P [Inspect] - [Inspection] — [Add item.] - [Bar code] - [Settings] Tab Page

1 Press [Verification].

N

Press [Master data regist.].

W

Press the character string to register in the master
data.

4 You can use any of the following three methods to
register character strings in the master data from the
menu display.

[Auto]: Registers a character string from an actual
barcode in the master data. The procedure is
essentially the same as the procedure for
teaching in step 2.

[Manual]: Registers a character string that is entered di-
rectly in the master data. You can use a soft-
ware keyboard to register a character string
with up to 32 characters.
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Check the table of ASCII characters to see what characters can
be registered. You cannot enter two-byte characters, one-byte
Kana characters, and control codes. You can use the following
characters as wildcards.

*: A wildcard for a character string of O or more characters

?: A wildcard for one character

[ 1] AsCll code table: p. 116

[ltem ref.]: Select this item to use the immediately pre-
ceding read results as the verification char-
acter string. The following inspection items
can be used as references: Bar code, 2D-
code, 2D-code (DPM), and OCR. You can-
not reference an inspection item at an item
number that is after the item number of the
inspection item that you are editing. When
you register a character string from the mas-
ter data, the item number of the inspection
item that is being referenced, such as “Ref.
00,” will be displayed.

Using ltem References: p. 101

5 Repeat the above procedure to register more than
one character string in the master data.

6 Press [Verif. master data] and select the character
string in the master data to use for verification.

7 Setthe following verification conditions as required.

Setup ltem Setting Value Description
Verif. master data OFF (default value) Sets whether to verify the character string that was read from the bar-
code against a character string that is registered in the master data. To
All master data verify the read character string against the master data, select the char-

acter string to use for verification.
Master data 0 to 31

Partial verif. on/off No (default value) The number of digits in the read results to be verified with the master
data can be limited. When [Partial verification] is set to ON, set the first
Yes and last compared digit positions. Up to 32 characters can be set as the
- — number of digits.
Partial verification setup ZDtofmI%‘l Example: First compared digit 2, last compared digit 6
efau

First digit: 1, last digit: 1024) |O[M[R[O[N[2 [0[0 [ 8|

2nd digit ~ 6th digit

The text string used for verification becomes "MRON2".

Master data regist. - Registers a character string in the master data.

Auto teach No. Off (default) Sets the character string in which to automatically register the read
result for teaching from an external device.

Master data 0 to 31
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8 Press [Back].

ASCII code table

The following table shows the ASCII codes that can be used for manual registration of master data and also
for registering characters of Limits.

Upper 4 bits

Lower 4 bits 2 3 4 5 6 7
OlsPl0|@|P| |p
1('|1|/A|Qla|q
2!” |2|B|R|b]|Tr
3 3|C|S|c|s
4 4|/D|T|d|t
5 5/|ElU|e]|u
6|&|6|F|V]|f|v
70 |7|/G|W|g|w
8 8/H|X|h|X
9 9|1 |Y]ily
Al * JZ|j|z
B+ |:|K[[]|k|{
Cl,|<|L|¥|I]]
D|-[=(M|]|m|}
E|. |[>|IN|*|Nn|~
F|~|?|o|_|O

Reflect in Total Judgement

You can specify whether to reflect the verification result of a barcode inspection item in the overall judgement.
(The default setting is [Yes].)
P [Inspect] - [Inspection] — [Add item.] - [Bar code] - [Details] - [Output parameter] - [Reflect]

Detail Settings

P> [Inspect] - [Inspection] — [Add item.] - [Bar code] - [Details] Tab Page

Press [Meas. parameter].

Set the measurement parameters.

Be sure to always specify the code type. Specify other items as necessary. If master data is automatically
registered, the code type, the composite codes on/off setting, and the read direction are automatically set.
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Setup Item Setting Value Description

Code type JAN/EAN/UPC (default Selects the type of barcode to be read.
value)

Code39

Codebar

ITF

Code93

Code128/GS1-128

GS1 DataBar

Pharmacode
Composite codes on/off No (default value) Sets whether or not to support composite codes.
This item is enabled only when the following barcode types are selected:
Yes Code128/GS1-128, GS1-DataBar
Check digit on/off No (default value) Selects whether or not to insert a check digit. This item is enabled only
when the following barcode types are selected: Codebar, Code39, ITF
Yes (Interleaved 2 of 5), JAN, EAN, UPC, or Code93. When the other codes
are selected, this item is set to ON.
Direction Horizontal mode (default Selects the reading direction. This item is enabled only when Pharma-
value) code is selected as the barcode type.

Vertical mode

Reverse on/off No (default value) Sets whether or not to use the reverse mode. This item is enabled only
when Pharmacode is selected as the barcode type.
Yes
Timeout 1t0 9999 ms (default value: |Sets the timeout time in read processing. A read error occurs if measure-
9999) ment does not end after the preset timeout time is exceeded.

Outputting Read Characters to an External Device

After a measurement, you can automatically output the character string that was read with the barcode
inspection item to a PLC or other external device. The character strings are output after outputting the output
data (output data settings 0 to 31), such as the inspection item parameters and calculation result.

Refer to the description for the communications format for the setting procedure and output specifications to
output the character string.

mOutputting Character Strings
e EtherNet/IP: p. 346
¢ PLC Link: p. 383
e TCP No-protocol Communications: p. 408

The read character string is output after the other output data (data 0 to 31 in the output data settings) after the mea-
surement, such as the inspection item parameters and calculation results.
Refer to the following section for the location of the output area for the character string and other details.

E[:lOrder in Which Data Is Written When Both Output Data and the Character String Are Output: p. 347, p. 383

Changing the Character String That Is Output for Read Errors

You can change the character string that is output for read errors.
P [Inspect] - [Inspection] — [Add item.] — [Bar code] - [Details] Tab Page - [Output parameter] —
[Error string]
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Setup Item

Setting Value

Description

Error string

NG)

Max. 20 digits (default value:

1] Ascii code tabe: p. 116

Sets the text string to be output when a read error occurs.

Changing the Items That Are Displayed on the Test Measurement and Run Display

Press [Test] — [Continuous test] — and then use n — [Display setting] on the Test Display.

Display setting Description
Num. of char. Displays the number of characters that were read.
Characters Displays the character string that was read.

Unstable Reading Results

Reading Is Unstable Due to Low Contrast

Adjust the brightness to improve the contrast of the bar code.

D:I Adjusting the Brightness: p. 61

Measurement Data That Can Be Used for External Outputs and Calculations

Expression text
string

Data name

Description

Data range

JG

Judgment

This is the judgment result.

—2: No judgment (not measured),
0: Judgment is OK,

1: Judgment is NG,

13: Teaching not performed error,
14: Figure not registered error,
15: Out of range error,

—16: Measurement timeout error

Index

The verification result (master data No.) is out-
put.

—2: Verification OFF, or reading error
—1: Verification is NG,
0 to 31: Master data No.

Num. of characters

The number of characters read is output.

0 to 1024

Reading Bar Codes
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Measurement Data That Can Be Logged (Bar Code)

The following values can be logged as measurement data.

Measured item

Range of value

Description

Judgement

—2: No judgement (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error,

—16: Measurement timeout error

This is the judgement result from the measurements.

Num. of characters

0 to 1024

The number of characters read is output.

* When logging data is output, the data is output in the order of the above table.

Ef:l7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

A teaching error message is displayed If bar codes cannot be read during an automatic registration.

The reading may be unstable due to low contrast.Adjust the brightness to improve the contrast of the bar code.

E[:I Adjusting the Brightness: p. 61
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4-6 Reading 2D-codes

2D-codes

You can read 2D codes. You can also verify whether the character string that was read from the 2D code
matches a registered character string. You can output the result of reading a 2D code and the verification result
to an external device. The following five code types can be read.

Data Matrix (ECC200, GS1), QR Code, Micro QR Code, PDF417, or MicroPDF417

Setup Measurement

Set the measurement region, place the applicable One 2D barcode is read in a single measurement region.
code in front of the Camera, and then perform teach- When the measurement region contains multiple 2D

ing. The code type and the detailed parameters are codes, the result of the first 2D code to be read is output.

set automatically.

—Measurement region '

Reading will end in error if the 2D Code type is incorrectly set. Set the code type before starting reading. When teach-
ing is performed, the captured 2D code is read, and the following items can be set.

* Code type Detailed Parameters: p. 125

* Mirror Detailed Parameters: p. 125

* Specifying the Code Color (Data Matrix, QR Code, or Micro QR Code only) mDetaiIed Parameters: p. 125
* Shape (Data Matrix, QR Code, or Micro QR Code only) mDetailed Parameters: p. 125
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Setup Procedure for 2D-code

Step1 Selecting the Inspection Iltem

P [Inspect] — [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Press [2D-code].

Add item.

D] 4-3 Configuring Inspection Items: p. 94

Drag the arrow () at the bottom of the menu to display all of
the inspection items.

Step2 Teaching

For teaching, the region to measure and the 2D code within that region are set as read conditions. You can also

register the contents that was read from the 2D code as a verification condition in the master data.

I:D Step 3 Verification Conditions: p. 122

P [Inspect] — [Inspection] — [Add item.] — [2D-code] - [Settings] Tab Page

Press [Teach].

Move the rectangle so that it surrounds the 2D code.
Press the [OK] Button.
Press [TEACH] on the lower right of the display.

A RN WN=

The result of reading the 2D code that was displayed
will be displayed along with a confirmation dialog
box for registration in the master data.

7 Press [Yes] to register the read result in the master
data.
The master data contains the character strings from the
2D codes that are registered to verify whether the read
character strings match specific character strings.

8 Press [Back] to end teaching.

FQ2-S4 User’s Manual
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Input an image of the 2D code. to move it.
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Cance |

Reading 2D-codes

121

suonoadsu| dn Bumes -|7



122

You can use the menu commands that are displayed for [I at the right of the display to adjust the settings that
resulted from teaching.

[Camera setup]: You can adjust the Camera focus, brightness, and other factors to input a better image.
D:|Adjusting Image Quality: p. 60

[Meas. Parameter]: You can change the type of code to read, the read settings, etc.
D:IDetaiIed Parameters: p. 125

[Continuous test]: You can start test measurements of displayed images for the settings that were taught.

D:IPerforming Test Measurements: p. 214

Step 3 Setting Verification Conditions

You can register a character string from a 2D code to use it to verify that the character string that was read from
a 2D code matches the registered character string. You can register up to 32 character strings for verification in
the master data. You can verify the character string in the inspection against up to 32 character strings that are
registered in the master data. The verification result is saved in an external reference parameter, so you can
use a communications command to output it to an external device.

I:[:lExternaI Reference Parameters: p. 491

P [Inspect] — [Inspection] — [Add item.] — [2D-code] - [Settings] Tab Page

Press [Verification].
Press [Master data regist.].

Press the character string to register in the master
data.

" QN =

You can use any of the following three methods to
register character strings in the master data from the
menu display.

[Auto]: Registers a character string from an actual 2D
code in the master data. The procedure is es-
sentially the same as the procedure for teach-
ing in step 2.

[Manual]: A character string is entered directly in the
master data. You can use a software keyboard
to register a character string with up to 32
characters.

Check the table of ASCII characters to see what charac-
ters can be registered. You cannot enter two-byte charac-
ters, one-byte Kana characters, and control codes. You
can use the following characters as wildcards.

*: A wildcard for a character string of 0 or more characters
?: A wildcard for one character

[T_] AsCll code table: p. 124
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[Item ref.]: Select this item to use the immediately pre-
ceding read results as the verification charac-
ter string. The following inspection items can
be used as references: Bar code, 2D-code,
2D-code (DPM), and OCR. You cannot refer-
ence an inspection item at an item number
that is after the item number of the inspection
item that you are editing. When you register a
character string from the master data, the
item number of the inspection item that is be-
ing referenced, such as “Ref. 00,” will be dis-
played.

Using ltem References: p. 101

5 Repeat the above procedure to register more than
one character string in the master data.

6 Press [Verif. master data] and select the character
string in the master data to use for verification.

7 Setthe following verification conditions as required.

Setup ltem

Setting Value

Description

Verif. master data

OFF (default value)

All master data

Master data 0 to 31

Sets whether to verify the character string that was read from the bar-
code against a character string that is registered in the master data. To
verify the read character string against the master data, select the char-
acter string to use for verification.

Partial verif. on/off

No (default value)

Yes

Partialo verif. setup

1 to 1024 (default value
first digit:1 last digit:1024)

The number of digits in the read results to be verified with the master
data can be limited. When [Partial verification] is set to ON, set the first
and last compared digit positions. Up to 32 characters can be set as the
number of digits.

Example: First compared digit 2, last compared digit 6

[OMIR[O[N[2]0[0]8]

2nd digit ~ 6th digit
The text string used for verification becomes "MRONZ2".

Master data regist.

Registers a character string in the master data.

Auto teach No.

OFF (default)

Master data 0 to 31

Sets the character string in which to automatically register the read
result for teaching from an external device.

8 Press [Back].
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ASCII code table

The following table shows the ASCII codes that can be used for manual registration of master data and also

for registering characters of Limits.

Upper 4 bits

Lower 4 bits 231415167
OSPO@P‘p
1|1 |1]A|Qlalq
21”7 |2|B[R|b]|r
3 3|C|S|c|s
4 4|/D|T|d|t
5 5/E|U|e|u
6|&[6|F|V|flvV
7" |7|G|W|g|lw
8 8/H|X|h|x
9 9l |Y]|i]|y
A | * J1Zljlz
Bl+|: [KI[[k|{
Cl,|<|L|¥|I]]
D/ -|=|M|]|m]|}
E|. [>|N|*|n|~
F|~|?|o|_|O
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Reflect in Total Judgement

You can specify whether to reflect the verification result of a 2D code inspection item in the overall judgement.

(The default setting is [Yes].)

P [Inspect] - [Inspection] — [Add item.] - [2D-code] - [Details] Tab Page — [Output parameter] -
[Reflect]

Detail Settings

With the default settings, all of the parameters are set automatically. If the automatic settings are incorrect for
any reason, e.g., the code was read incorrect, set the detailed parameters manually and then perform teaching.

P [Inspect] - [Inspection] — [Add item.] - [2D-code] - [Details] Tab Page

Press [Meas. Parameter]

Set the measurement parameters.

Be sure to always specify the code type. When you automatically register matrix data, the code type, code
color, data matrix shape, and reverse settings are set automatically.

Setup ltem Setting Value Description
Code type Data Matrix (Default) Selects the type of 2D Code to be read.
QR Code
MicroQR Code
PDF417
MicroPDF417
Reverse Normal (default value) Sets normal or reverse as the image orientation.
This parameter is valid only one of the following code types is selected.
Reverse Data Matrix, QR Code, or Micro QR Code
Code color Black Specifies the code color.
- This item is enabled only when the following barcode types are selected:
White Data Matrix, QR Code, MicroQR Code
Auto (default value)
Shape (Data Matrix) Square (default value) Specifies the code shape.
This item is enabled only when the following barcode types are selected:
Square or Rectangle Data Matrix
Timeout 1to0 9999 ms Sets the timeout time in read processing. A read error occurs if measure-
(default value: 9999) ment does not end after the preset timeout time is exceeded.

Outputting Read Characters to an External Device

After a measurement, you can automatically output the character string that was read with the 2D-code
inspection item to a PLC or other external device. The character strings are output after outputting the output
data (output data settings 0 to 31), such as the inspection item parameters and calculation result.

Refer to the description for the communications format for the setting procedure and output specifications to
output the character string.

mOutputting Character Strings
e EtherNet/IP: p. 346
e PLC Link: p. 383
¢ TCP No-protocol Communications: p. 408
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The read character string is output after the other output data (data 0 to 31 in the output data settings) after the mea-

surement, such as the inspection item parameters and calculation results. Refer to the following section for the loca-
tion of the output area for the character string and other details.

D:IOrder in Which Data Is Written When Both Output Data and the Character String Are Output: p. 347, p. 383

Changing the Character String That Is Output for Read Errors

You can change the character string that is output for read errors.
P [Inspect] - [Inspection] — [Add item.] - [2D-code] - [Details] Tab Page - [Output parameter] -

[Error string]

Setup ltem Setting Value Description
Error string Max. 20 digits (default value: | Sets the text string to be output when a read error occurs.
NG)
I:D ASCII code table: p. 116

Changing the Items That Are Displayed on the Test Measurement and Run Display

To change the items that are displayed on the test measurement and run display, press [Test] — [Continuous
test] — and then use [l — [Display setting] on the Test Display.

Display setting Description
Num. of char. Displays the number of characters that were read.
Characters

Displays the character string that was read.

Unstable Reading Results

Reading Is Unstable Due to Low Contrast

Adjust the brightness to improve the contrast of the 2D code.

D:l Adjusting the Brightness: p. 61

Reading 2D-codes
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Measurement Data That Can Be Used for External Outputs and Calculations

Expression text
string

Data name Description

Data range

JG

Judgment This is the judgment result.

—2: No judgment (not measured),
0: Judgment is OK,

1: Judgment is NG,

13: Teaching not performed error,
14: Figure not registered error,
15: Out of range error,

—16: Measurement timeout error

Index The verification result (master data No.) is out- |-2: Verification OFF, or reading error

put.

—1: Verification is NG,
0 to 31: Master data No.

Num. of characters The number of characters read is output. 0to 1024

Measurement Data That Can Be Logged (2D Code)

The following values can be logged as measurement data.

Measured item

Range of value

Description

Judgement

—2: No judgement (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error,

—16: Measurement timeout error

This is the judgement result from the measurements.

Num. of characters

0to 1024

The number of characters read is output.

* When logging data is output, the data is output in the order of the above table.

m7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

If 2D-codes cannot be read during an automatic registration, a teaching error message is displayed.

The reading may be unstable due to low contrast.Adjust the brightness to improve the contrast of the 2D-code.

D:l Adjusting the Brightness: p. 61
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4-7 Reading DPM 2D Codes

2D Codes (DPM)

You can read DPM (direct part marking) 2D codes.

You can also verify whether the character string that was read from the 2D code matches a registered
character string.

You can output the result of reading a 2D code and the verification result to an external device.

The scan result and verification result can be externally output.

Codes that can be scanned are Data Matrix (ECC200) and QR Codes.

Inspection image Inspection image
When the inspection region is set, the code One 2D code is scanned in one inspection
image is displayed, and teaching is executed, the region. If there are multiple 2D codes in the
code type and detailed parameters are inspection region, the first scanned result is
automatically set. output.
| 1 |
1
1
£ Y
1

—— Inspection
region

Setup Procedure for 2D-code (DPM)
Step 1 Select the Inspection ltem

P [Inspect] - [Modify]

1 Press an unused inspection item number and press
[Add item.].

2 Press [2D-code (DPM)].

D-c

EEI4-3 Configuring Inspection Items: p. 94

Drag the arrow () at the bottom of the menu to display all of
the inspection items.

D-code (DPK)
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Step2 Teaching

For teaching, the region to measure and the 2D code within that region are set as read conditions. You can also
register the contents that was read from the 2D code as a verification condition in the master data.

[T] step 4 Setting the Verification Conditions: p. 131

P> [Inspect] - [Inspection] - [Add item.] - [2D-code (DPM)] - [Settings] Tab Page

1 Press [Teach].

0.20-code (OPH)

2 Display the image of the 2D code.
3 Move the rectangle so that it surrounds the 2D code. e

4 Press the [OK] Button.

5 Press [TEACH] on the lower right of the display.

6 The result of reading the 2D code that was displayed
will be displayed along with a confirmation dialog box
for registration in the master data.

7 Press [Yes] to register the read result in the master
data.

The master data contains the character strings from the
2D codes that are registered to verify whether the read
character strings match specific character strings.

8 Press [Back] to end teaching.

FQ2-S4 User’s Manual Reading DPM 2D Codes p23
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Step 3 Setting the Judgement Parameters

Settings are made to check whether the characters that were read from the workpiece were recognized
correctly. Differences between the references that were taught for reading the 2D code and the actual result of
reading the 2D code are detected and conditions are set to determine how accurately characters are read.

P [Inspect] - [Inspection] - [2D-code (DPM)] - [Settings] Tab Page

1 Press [Judgement].

2 Press each parameter and set the range that is to be
judged as OK. Set the range for each of the following
parameters.

Continuous measurements will be performed for the im-
ages that are displayed.

* You can change measurement values that appear on the display on the Display Settings Display.
Press [I — [Display setting] on the right of the display to switch to the Display Settings Display.
* You can automatically adjust the judgement conditions by using OK and NG workpieces.
ED 5-3 Adjusting the Judgement Parameters: p. 219
Press [I — [Auto adjustment] on the right of the display to switch to the Auto adjustment Display.

Parameter Setting Description

Contrast Range: 0 to 100 Adjust the upper and lower limits of the contrast that is to be judged as OK.
Defaults: Lower limit: 0,
Upper limit: 100

Focus Range: 0 to 100 Adjust the upper and lower limits of the focus that is to be judged as OK.
Defaults: Lower limit: 0,
Upper limit: 100

Cell Recog. Rate Range: 0 to 100 Adjust the upper and lower limits of the cell recognition rate that is to be
Defaults: Lower limit: 0, judged as OK.

Upper limit: 100

3 Press [OK] to enter the values.

You can specify whether to reflect the judgement result of the judgement conditions for character recognition in the
overall judgement. (The default is to reflect them.)

p [Inspect] — [Inspection] — [Add item.] — [2D-code (DPM)] — [Details] Tab Page — [Output
parameter] — [Reflect]
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Step 4 Setting the Verification Conditions

You can register a character string from a 2D code to use it to verify that the character string that was read from
a 2D code matches the registered character string. You can register up to 32 character strings for verification in
the master data. You can verify the character string in the inspection against up to 32 character strings that are
registered in the master data. The verification result is saved in an external reference parameter, so you can
use a communications command to output it to an external device.

Ef:l 12-2 External Reference Parameters: p. 491
P> [Inspect] - [Inspection] - [Add item.] - [2D-code (DPM)] - [Settings] Tab Page

1 Press [Verification].

Press [Master data regist.].

3 Press the character string to register in the master
data.
4  You can use any of the following three methods to e 0.20-code (DPH 1

register character strings in the master data from the
menu display.

[Auto]: Registers a character string from an actual 2D
code in the master data. The procedure is es- = l
sentially the same as the procedure for teach-

ing in step 2. n
[Manual]: A character string is entered directly in the

master data. You can use a software key-

board to register a character string with up to

32 characters.

Check the table of ASCII characters to see what charac-
ters can be registered.You cannot enter two-byte charac-
ters, one-byte Kana characters, and control codes. You
can use the following characters as wildcards.

*: A wildcard for a character string of 0 or more characters
?: A wildcard for one character

[T] AsCli code table: p. 132

[ltem ref.]: Select this item to use the immediately pre-
ceding read results as the verification charac-
ter string. The following inspection items can
be used as references: Bar code, 2D-code,
2D-code (DPM), and OCR. You cannot refer-
ence an inspection item at an item number
that is after the item number of the inspection
item that you are editing. When you register a
character string from the master data, the
item number of the inspection item that is be-
ing referenced, such as “Ref. 00,” will be dis-
played.

FQ2-S4 User’s Manual Reading DPM 2D Codes
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5 Repeat the above procedure to register more than
one character string in the master data.

6 Press [Verif. master data] and select the character
string in the master data to use for verification.

7 Setthe following verification conditions as required.

Parameter Setting Description
Verif. master data OFF (default) Sets whether to verify the read character string against a character string
All master data that is registered in the master data. To verify the read character string
Master data 0 to 31 against the master data, select the character string to use for verification.
Master data regist. Registers a character string in the master data.
Auto teach No. OFF (default) Sets the character string in which to automatically register the read result for
Master data 0 to 31 teaching from an external device.

8 Press [Back].

ASCII code table

The following table shows the ASCII codes that can be used for manual registration of master data and also
for registering characters of Limits.

Upper 4 bits

Lower 4 bits 2 3 4 5 6 7
OSPO@P‘p
1(!'|1|/A|Qla|q
21”7 |[2|B[R|b]|Tr
3 3|C|S|c|s
4 4|/D|T|d|t
5 5/|E{U|e]|u
6|&|6|F|V | flv
7] [7]G|w|g|w
8 8/H|X|h|X
9 9Il|Y]|i]|y
A | * J1zljlz
B KT KA
Cl,|<|L|¥|I]]
D|-|=|M|[]|m]|}
E >IN|A|n|~
F|./|?|o|_|O
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Detailed Parameters

With the default settings, all of the parameters are set automatically.

If scanning cannot be performed because the code is different or otherwise, set the measurement parameters

manually and execute teaching.

P [Inspect] - [Inspection] - [Add item] - [2D-code (DPM)] - [Details] Tab Page - [Meas. Parameter]

Measurement Parameters

Parameter Setting Description
Code type DataMatrix Sets the type of code to be scanned.
QR Code
Auto (default)
Auto length No Sets whether the code length is automatically acquired.
Yes (default)
Size 50 to 480 (default) Sets the length of the code on the display. (pixels)
Reverse Normal Sets normal image or reverse (mirror) image.
Reverse
Auto (default)
Code color Black Sets the color of the code.
White
Auto (default)
Fast mode Yes, No (default) Sets fast mode.
When ON, the scanning time is shorter.
For certain work, the scanning time may be longer when Fast mode is ON.
Please use after performing test measurements and verifying the scanning
speed.
Shape Square Sets the code shape.
(DataMatrix only) Rectangle
Auto (default)
QR Code Model Model 1 Sets the QR Code model.
(QR Code only) Model 2
Auto (default)
Error Correction Level L (7%) Sets the error correction level (ECC level).
(QR Code only) M (15%) (The ECC level of DataMatrix is fixed at 200.)
Q (25%)
H (30%)

Auto (default)

Cell
(QR Code only)

21 x21,25x 25, 29 x 29,
33x 33,37 x 37,41 x 41,
45 x 45, 49 x 49, 53 x 53,
57 x 57, Auto (default)

Sets the number of code cells.

Cell
(DataMatrix only)

Shape: Square
10x 10,12 x 12,14 x 14,
16 x 16, 18 x 18, 20 x 20,
22 x 22,24 x 24, 26 x 26,
32 x 32, 36 x 36, 40 x 40,
44 x 44,48 x 48, 52 x 52,
64 x 64, Auto (default)

Shape: Rectangle
8x18,8x 32, 12 x 26,
12 x 36, 16 x 36, 16 x 48,
Auto (default)

Sets the number of code cells.

Timeout

1 to 9999 ms (default value:
9999)

Sets the timeout time in read processing. A read error occurs if measure-
ment does not end after the preset timeout time is exceeded.

FQ2-S4 User’s Manual
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* All of the parameters except for the [Fast mode] measurement parameter are set when you press the [Teach]
Button.
* When the "Code type" setting is changed, some settings are initialized as shown below.

Parameter Initialized due to "Code type" change

Code type Initialized
Auto length

Size Initialized
Reverse

Code color

Fast mode

Shape Initialized
QR Code Model Initialized
Error Correction Level Initialized
Cell Initialized

Outputting Read Characters to an External Device

After a measurement, you can automatically output the character string that was read with the DPM 2D code
inspection item to a PLC or other external device. The character strings are output after outputting the output
data (output data settings 0 to 31), such as the inspection item parameters and calculation result.

Refer to the description for the communications format for the setting procedure and output specifications to
output the character string.

D:IOutputting Character Strings
e EtherNet/IP: p. 346
e PLC Link: p. 383
* TCP No-protocol Communications: p. 408

e Reading DPM 2D Codes FQ2-S4 User’s Manual



Changing the Character String That Is Output for Read Errors

You can change the character string that is output for read errors.
P [Inspect] - [Inspection] — [Add item.] - [2D-code (DPM)] - [Details] Tab Page - [Output
parameter] — [Error string]

Setup ltem

Setting Value Description

Error string

NG)

Max. 20 digits (default value: | Sets the text string to be output when a read error occurs.

D] ASCII code table: p. 116

Measurement Data That Can Be Used for External Outputs and Calculations

Expressiontext | Data name Description Data range
string
JG Judgment This is the judgment result. —2: No judgment (not measured),

0: Judgment is OK,

—1: Judgment is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error,

—16: Measurement timeout error

IN Index The verification result (master data No.) is | -2: Verification OFF,
output. or reading error

—1: Verification is NG,
0 to 31: Master data No.

N Num. of characters The number of characters read is output. 0to 1024

E Cell recognition rate | Outputs the cell recognition rate. 0to 100

C Contrast Outputs the contrast. 0to 100

F Focus Outputs the focus. 0to 100

Inspection Data that Can be Logged
The following values can be logged as inspection data.
Inspection item Value range Description

Judgement

—2: No judgement (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error,

—16: Measurement timeout error

This is the judgement result from the measurements.

Cell recognition rate 0to 100 Outputs the cell recognition rate.

Contrast 0to 100 Outputs the contrast.

Num. of char. 0to 1024 Outputs the number of characters that were detected.
Index —2: Verification OFF, or reading error Outputs the index.

—1: Verification is NG,
0 to 31: Master data No.

When logging data is output, the data is output in the order of the above table.

E[:l 7-6 Logging Measurement Data and Image Data: p. 252
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If an Error Occurs

If a teaching error occurs

If scanning of the 2D code fails, a teaching error message appears. It is likely that low contrast caused unstable
scanning. Adjust the brightness to increase the contrast of the 2D code.

E[:l Increasing the Brightness of the Image: p. 61
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4-8 Inspecting with the Search Inspection ltem

Search Inspection ltem

This inspection item is used to perform inspections for shapes or for presence. The image pattern that is to be
measured is registered in advance and measurements are performed to see if the pattern is present or if the
shape is different.

The image pattern that is registered in advance is called the model. The degree to which the image matches
the model is called the correlation.

Sample Settings Sample Measurement
Model . .
|_ (desired image pattern) Search for sections that are similar to the model.

o |

S

i ' (@) i

i i i i

] [ J )

i i

i i

| e mmmmmmmmmmmmm e a1

Search region (region to OK NG

search for the model)

Setup Procedure for the Search Inspection Item
Step 1 Selecting the Inspection ltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press TS
[Add item.].

2 Press [Search].

EEI Registering inspection items: p. 94

Drag the arrow |l at the bottom of the menu upward to display all of the inspection items.

FQ2-S4 User’s Manual Inspecting with the Search Inspection ltem

137

suonoadsu| dn Bumes -|7



138

Step2 Teaching

Teaching means to store the region and partial image as reference data for the measurement.

P> [Inspect] - [Inspection] — [Add item.] — [Search] — [Settings] Tab Page

1 Press [Teach].

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

3 Move the rectangle to the location to be measured.
Press [OK].

5 Ppress [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed.

£y

6 Press [Back] to end teaching.
The following data is stored as the measurement reference.

to move it.

Drag a corner to

Drag the rectangle )
size the rectangle.

Hode | region

Cance |

ltem Parameter Description

Reference data Model image

This is the partial image that is stored as the reference.

Reference position X

Reference position Y

These are coordinates of the model image that are stored as reference.

Step 3 Adjusting Judgement Parameters

P> [Inspect] - [Inspection] — [Add item.] — [Search] — [Settings] Tab Page

1 Press [Judgement].

2 Press each parameter and set the range that is to be
judged as OK. Set the range for each of the following
parameters.

Continuous measurements will be performed for the im-
ages that are taken.

You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right
of the display to switch to the Display Settings Display.

3 Press [OK] to accept the value.
4 Press [Back] to end making the setting.

If more than one result was detected, you
can switch to a display for each result.
(Multi-point output must be enabled.)

Upper limit Lower limit

Blue for OK. Red for NG.

Adjust the upper and lower limits of the correlation for an OK judge-

Adjust the upper and lower limits of measurement position X for an

Adjust the upper and lower limits of measurement position Y for an

Adjust the upper and lower limits of angle for an OK judgement.

Adjust the upper and lower limits of the detection count for an OK

Parameter Setting Description
Correlation Range: 0 to 100
Defaults: Lower limit: 60, Upper limit: 100 ment.
Position X Range: —99,999.9999 to 99,999.9999
Defaults: Lower limit: —99,999.9999, OK judgement.
Upper limit: 99,999.9999
Position Y Range: —99,999.9999 to 99,999.9999
Defaults: Lower limit: -99,999.9999, OK judgement.
Upper limit: 99,999.9999
Angle Range: —180 to 180
Defaults: Lower limit: =180, Upper limit: 180
Count Range: 0 to 32
Defaults: Lower limit: 0, Upper limit: 32 judgement.

Inspecting with the Search Inspection ltem
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* You can change the output form for each measurement value to one of the following settings.
Press [ q] — [Result type] on the right of the display.

Absolute value (default): The measured coordinates are output.
Relative value: The difference from the reference position is output as coordinates.

Increasing Measurement Position Accuracy

You can increase the accuracy of measurement positioning.
You can calculate down to four decimal places.
P [Inspect] - [Inspection] — [Search] — [Modify] — [Details] Tab Page — [Meas. Parameter]

1 Press [Sub-pixel] and select [Yes].

Obtaining Multiple Results Simultaneously

You can detect all items that satisfy the extraction conditions.
Judgement is performed for all detected results.
P [Inspect] - [Inspection] — [Search] — [Modify] — [Details] Tab Page — [Meas. Parameter]

1 Press [Multi-point output] and select [Yes].

2 Press [Sorting method] and select the conditions by
which to sort the detected results.
You can output the results in the sort order that you se-
lected.

You can specify the actual output conditions and count for output-
ting multiple results.

Ef:l Selecting the results to output: p. 140

ing methad

Select the sorting method,

Selection item | Setting Description
Sorting method | Corr. ascending order (ascending order of correlation Sorts the results in order from the smallest correlation
value) to the largest.
Corr. descending order (descending order of correlation | Sorts the results in order from the largest correlation to
value) the smallest.
Pos.X ascending order (ascending order of position X) Sorts the results in order from the smallest measure-
ment X position to the largest.
Pos.X descending order (descending order of position X) |Sorts the results in order from the largest measure-
ment X position to the smallest.
Pos.Y ascending order (ascending order of position Y) Sorts the results in order from the smallest measure-
ment Y position to the largest.
Pos.Y descending order (descending order of position Y) |Sorts the results in order from the largest measure-
ment Y position to the smallest.
139
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Select the Results to Output

You can use multiple conditions to determine which results to output from all the objects detected with a
correlation at the candidate level or higher.

Only the results that meet all the specified conditions are output.

p [Inspect] - [Inspection] — [Search] — [Modify] — [Details] Tab Page — [Meas. Parameter]

1 Press [Extraction condition] and adjust the candi- e
date level so that only objects higher than a certain
correlation are detected.

2 I [Multi-point output] is set to [Yes], you can specify

the output conditions for more than one result. (Ex- 2012.08
traction X/Y and Detection count) P 9 >
0]
Co ] o
Extraction condi- | Range Description
tion
Candidate level |0 to 100 Outputs only objects with a correlation that is higher
than the specified candidate level.
Extraction X —99999.9999 to 99999.9999 Results are output only for objects with a measured X
coordinate that is within this range.
Extraction Y —99999.9999 to 99999.9999 Results are output only for objects with a measured Y
coordinate that is within this range.
Detection count |1 to 32 Sets the maximum number of detection results to out-
put.

The processing time changes if you change the candidate level.

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The
default is to reflect them.)
P [Inspect] — [Inspection] — [Add item.] — [Search] — [Details] Tab Page — [Output parameter]
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Unstable Search Results

Inclined Measurement Objects

Adjust the [Angle range] parameter to increase the range in which a search is made for the model.

The Search inspection item judges whether an image is OK or NG according to the correlation with a
previously registered image pattern. For this reason, if the object is at an angle, the correlation is reduced and
the image may be judged as NG. To achieve an OK judgement for the same image pattern even when the
object is at an angle, the rotation range must be widened.

P [Inspect] — [Inspection] — [Search] — [Modify] — [Details] Tab Page — [Model parameter]

1 Set [Rotation] to [Yes].
2 Press [Angle range] and set the following range.

Parameter Setting Description

Angle range Range: -180 to 180 A search is performed within the set angle range.
Default: Lower limit: —180, | The larger the angle range, the longer the processing time.
Upper limit: 180

If you change the angle range, perform teaching again.

[T] . 138

Correlation Is Inconsistent Due to Low Contrast

Adjust the brightness to improve the contrast of the mark.

E[:l Adjust the brightness: p. 61

Correlation Is Inconsistent Due to Variations in the Measurement Object

Inconsistent portions can be masked so that they are omitted from matching.

E[:l Model masking: p. 143

Increasing Processing Speed

The following two methods can be used to reduce processing time.
* Reduce the range in which a search is performed for the model.

E[:l Changing the measurement region: p. 144

* Reduce the angle range setting.

Adjust the [Angle range] parameter to reduce the range in which a search for the model is performed.

Ef:l Setting the angle range: p. 141
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Editing the Model and Measurement Regions

This section describes how to edit the following regions.

Model registration region

|
2012.08

Measurement region
(region that is searched for the model)

If the model region is changed, perform teaching again.

(] 138

Changing the Model Registration Region to a Shape Other Than a Rectangle

One rectangular region is registered as the default model registration region.
Other than rectangles, circles and polygons can be set as the model registration regions.

P [Inspect] - [Inspection] — [Search] — [Modify] — [Settings] Tab Page — [Teach] — [ 4] - [Model
region]

1  Press [4q] - [Model region]. Moo | Fagfon
2 Press [ 4] - [Delete] in the model registration editing
display.

The rectangle will be deleted.
2012.08

Press [Yes].
Press [Add] in [ ].
Press the shape of the region that you want to use.

Draw the region.
Press [OK].

NO O A W

1 ol cle

=

Up to 8 shapes can be combined to create a region for one model.
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Masking Parts of the Model

The model registration region can be formed freely by combining enabled and disabled regions.

Example: Figure 1: Enabled range
: : Figure 2: Disabled range
The gray section: /’"‘Ir\\
is the model | / oA
region. : I '\ I /'
Rt L
. ~__."7

Figure 3: Enabled range

P> [Inspect] - [Inspection] — [Search] — [Modify] — [Settings] Tab Page — [Teach] — [ 4] — [Model
region]

1 Draw the figure according to the section that you want to mask.

(1] p. 142

2 While the figure to be masked is selected, press [ (]
on the right of the display and then press [OR/NOT]
The selected area will be removed from the model.
Every time you press [OR/NOT], the area will switch be-
tween being enabled and disabled.

OR: Enabled range
NOT: Disabled range =

Fine-tuning the Position of the Region

This section describes the console which is useful to fine-tune the position of the measurement region or the
model registration region in 1-pixel increments.

P [Inspect] - [Inspection] — [Search] — [Modify] — [Settings] Tab Page — [Teach] — [ 4] - [Model
region]

1 Press [ 4] - [Console] on the right side of the display
where you draw the region.
The console will appear.

2 To adjust the position of the figure, press within the
frame. To adjust the size of the figure, press a corner
of the figure.

3 Usethe cross-key to align the figure with the search Coordinates
object.
The position of the figure can be adjusted by pressing the
cross-key. Pressing it once will change the coordinate
values by one pixel.

Mode | reaion

T s O

Cance |
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Changing the Measurement Region

The region within which the model is searched can be changed. In the default settings, the whole display is set
as the measurement region.

P [Inspect] - [Inspection] - [Search] — [Modify] - [Settings] Tab Page — [Teach]

1 Press [ 41— [Insp. region] on the right of the display.
The [Insp. region] Display will appear.

0.8earch

-94)-( 700, 419)

Insp. reaion

[ 152,

2 Adjust the size and position of the measurement re-
gion.
¢ Change the size.
Press the frame at one corner.
The processing time can be shortened by making the

2012.08

region smaller.
* Change the position.
Drag the figure to move it.

Changing Output Coordinate Positions

You can specify which part of the model to detect as coordinates during inspections. Normally, the center

position of the registered model is used as the detection point.

P [Inspect] - [Inspection] — [Search] — [Modify] — [Settings] Tab Page — [Teach] — [«q] -
[Detection point]

1 Use one of the following methods to move the cross Drag the cross cursor.
cursor to the desired position.
The position of the cross cursor will be the coordinate Detection point
position that is output. This position is registered rela-
tive to the model region.

* Drag the cross cursor to move it. 2012.08
* Press [ ] — [Console] on the right of the display to dis-
play the console. You can use the cross cursor on the

console to change the coordinate values one pixel at a [=H IEN IEN I 2T
time.

The detection coordinates will automatically return to the center coordinates of the model if you change the model
region.
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Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used

in calculations.

Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
CRI0] to CR[31] Correlation This is the correlation of the Nth 0to 100
model that was found.
X[0] to X[31] Position X This is the X coordinate where the Nth |-99,999.9999 to 99,999.9999
model was found.
Y[0] to Y[31] Position Y This is the Y coordinate where the Nth (-99,999.9999 to 99,999.9999
model was found.
TH[O0] to TH[31] Angle This is the angle in which the Nth —180 to 180
model was found.
SX Reference X This is the X coordinate of the position [-99,999.9999 to 99,999.9999
where the model was registered.
SY Reference Y This is the Y coordinate of the position |-99,999.9999 to 99,999.9999
where the model was registered.
ST Reference angle This is the angle when the model was [-180 to 180
registered.
RX Detection coordinate X This is the X coordinate of the detec- |-99,999.9999 to 99,999.9999
tion point when the model was regis-
tered.
RY Detection coordinate Y This is the Y coordinate of the detec- |-99,999.9999 to 99,999.9999
tion point when the model was regis-
tered.
C Count This is the number of models found. |0 to 32

D:l 4-17 Calculations and Judgements Using Inspection Item Data: p. 197

Measurement Data That Can Be Logged

The following values can be logged as measurement data.

Parameter Range of value Description
Judgement 0: Judgement is OK This is the measurement judgement results.

—1: Judgement is NG

—13: Teaching not performed error

—14: Figure not registered error

—15: Out of range error
Correlation 0to 100 This is the measured correlation.
Position X —99999.999 to 99999.999 This is the measurement position X.
Position Y —99999.999 to 99999.999 This is the measurement position Y.
Angle -180 to 180 This is the measurement angle.
Count 0to 32 This is the number of models found.

*

When logging data is output, the data is output in the order of the above table.

If more than one item is stored, results are output for each model.

E[:l 7-6 Logging Measurement Data and Image Data: p. 252
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Errors

Errors in Teaching

A teaching error message will appear if the contrast of the image within the model registration region is too low.
Select a region with a larger contrast between light and dark areas compared to the region that was registered
as the model and re-register it as the model.
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4-9 Inspecting with the Shape Search Il Inspection ltem

Shape Search Il Inspection ltem

This inspection item is used to search for the portion of the input image that most closely resembles an image
pattern that is called a model. The model is registered in advance based on a characteristic feature of the
measurement object. You can output the correlation, which tells how closely the portion of the image matches
the model. You can also output the position of the measurement object and the angle of the measurement
object. For the normal Search inspection item, a model that concentrates on the color and brightness of the
image pattern is used, but in the Shape Search Il, a model that concentrates on the outline information is used.
This inspection item enables robust, high-speed, high-precision detection of models even when lighting is
reflected from the workpieces, when the shapes of the workpieces are inconsistent, when the orientation of the
workpieces change, when noise is superimposed, when part of the image is blocked, or when there are other
fluctuations in the environment.

Sample Settings Sample Measurement
Model ) o
|_ (desired image pattern) Search for sections that are similar to the model.

Search region (region to OK NG
search for the model)

Setup Procedure for the Shape Search Il Inspection ltem
Step 1 Selecting the Inspection ltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press N
[Add item.].

2 Press [Shape Search II].

EEI Registering inspection items: p. 94

Drag the arrow Bl at the bottom of the menu upward to display all of the inspection items.
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Step2 Teaching

Teaching means to store the region and partial image as reference data for the measurement.

P> [Inspect] - [Inspection] — [Add item.] — [Shape Search II] — [Settings] Tab Page

1 Press [Teach].

2 Place the object that is to be used as the measure-

ment reference in front of the camera.

3 Move the rectangle to the location to be measured.
Press [OK].

5 Ppress [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has

£y

been completed.

6 Press [Back] to end teaching.

Drag a corner to

Drag the rectangle )
size the rectangle.

to move it.

Hode | region

The following data is stored as the measurement reference.

ltem

Parameter

Description

Reference data

Model image

This is the partial image that is stored as the reference.

Reference position X

Reference position Y

These are coordinates of the model image that are stored as reference.

Step 3 Adjusting Judgement Parameters

P> [Inspect] - [Inspection] — [Add item.] — [Shape Search] - [Settings] Tab Page

1 Press [Judgement].

2 Press each parameter and set the range that is to be
judged as OK. Set the range for each of the following

parameters.

Continuous measurements will be performed for the im-

ages that are taken.

If more than one result was detected, you
can switch to a display for each result.
(Multi-point output must be enabled.)

Jude tion 1] e

You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right
of the display to switch to the Display Settings Display.

=
ﬂ“

Lower limit

3 Press [OK] to accept the value.

4 Press [Back] to end making the setting.

Upper limit
Blue for OK. Red for NG.

Parameter Setting Description

Correlation Range: 0 to 100 Adjust the upper and lower limits of the correlation for an OK judge-
Defaults: Lower limit: 60, Upper limit: 100 ment.

Position X Range: —99,999.9999 to 99,999.9999 Adjust the upper and lower limits of measurement position X for an
Defaults: Lower limit: —99,999.9999, OK judgement.
Upper limit: 99,999.9999

Position Y Range: —99,999.9999 to 99,999.9999 Adjust the upper and lower limits of measurement position Y for an
Defaults: Lower limit: -99,999.9999, OK judgement.
Upper limit: 99,999.9999

Angle Range: —180 to 180 Adjust the upper and lower limits of angle for an OK judgement.
Defaults: Lower limit: =180, Upper limit: 180

Count Range: 0 to 32 Adjust the upper and lower limits of the detection count for an OK

Defaults: Lower limit: 0, Upper limit: 32

judgement.

Inspecting with the Shape Search Il Inspection Item
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* You can change the output form for each measurement value to one of the following settings.
Press [ q] — [Result type] on the right of the display.

Absolute value (default): The measured coordinates are output.
Relative value: The difference from the reference position is output as coordinates.

Obtaining Multiple Results Simultaneously

You can detect all items that satisfy the extraction conditions.

Judgement is performed for all detected results.

p [Inspect] - [Inspection] — [Shape Search II] — [Modify] — [Details] Tab Page — [Meas.
Parameter]

1 Press [Sorting method] and select the conditions by
which to sort the detected results.
You can output the results in the sort order that you se-
lected.

You can specify the actual output conditions and count for output-
ting multiple results.

D:l Selecting the results to output: p. 140

Selection item | Setting Description

Sorting method | Corr. ascending order (ascending order of correlation Sorts the results in order from the smallest correlation
value) to the largest.
Corr. descending order (descending order of correlation Sorts the results in order from the largest correlation to
value) (default) the smallest.
Pos.X ascending order (ascending order of position X) Sorts the results in order from the smallest measure-

ment X position to the largest.

Pos.X descending order (descending order of position X) |Sorts the results in order from the largest measure-
ment X position to the smallest.

Pos.Y ascending order (ascending order of position Y) Sorts the results in order from the smallest measure-
ment Y position to the largest.

Pos.Y descending order (descending order of position Y) |Sorts the results in order from the largest measure-
ment Y position to the smallest.
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Select the Results to Output

You can use multiple conditions to determine which results to output from all the objects detected with a

correlation at the candidate level or higher.

Only the results that meet all the specified conditions are output.

p [Inspect] - [Inspection] — [Shape Search II] — [Modify] — [Details] Tab Page — [Meas.
Parameter]

1 Press [Extraction condition] and adjust the candi- rErETET™ iCrane: Gaarch
date level so that only objects higher than a certain
correlation are detected.

2 Set the conditions for outputting the detected ob-

-
jects. 201z.08
(Extraction X/Y and Detection Count) < g > |
60
Extraction con- | Range Description
dition
Candidate level | 0 to 100 Outputs only objects with a correlation that is higher
Defaults: Lower limit: 80, Upper limit: 100 than the specified candidate level.
Extraction X —99999.9999 to 99999.9999 Results are output only for objects with a measured X
Defaults: Lower limit: —99,999.9999, Upper limit: 99,999.9999 | coordinate that is within this range.
Extraction Y —99999.9999 to 99999.9999 Results are output only for objects with a measured Y
Defaults: Lower limit: —=99,999.9999, Upper limit: 99,999.9999 | coordinate that is within this range.
Detection 11032 Sets the maximum number of detection results to out-
count Default: 1 put.

The processing time changes if you change the candidate level.

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The

default is to reflect them.)

P [Inspect] — [Inspection] — [Add item.] — [Shape Search II] - [Details] Tab Page — [Output
parameter]
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Unstable Shape Search Il Results

Inclined Measurement Objects

Adjust the [Angle range] parameter to increase the range in which a search is made for the model.

The Shape Search Il inspection item judges whether an image is OK or NG according to the correlation with a
previously registered image pattern. For this reason, if the object is at an angle, the correlation is reduced and
the image may be judged as NG. To achieve an OK judgement for the same image pattern even when the
object is at an angle, the rotation range must be widened.

P> [Inspect] — [Inspection] — [Shape Search II] - [Modify] — [Details] Tab Page — [Model parameter]

1 Set [Rotation] to [Yes].
2 Press [Angle range] and set the following range.

Parameter Setting Description

Angle range Range: -180 to 180 A shape search Il is performed within the set angle range.
Default: Lower limit: —180, | The larger the angle range, the longer the processing time.
Upper limit: 180

If you change the angle range, perform teaching again.

[T] . 138

Searching for Other Locations

If the model image consists of detailed graphic images, similar models may be detected. In that case, set the
model mode to [Stable].

P [Inspect] - [Inspection] — [Shape Search lI] - [Modify] — [Details] Tab Page — [Model parameter]
— [Model mode]

Correlation Is Inconsistent Due to Low Contrast

Adjust the brightness to improve the contrast of the mark.

E[:l Adjust the brightness: p. 61

Correlation Is Inconsistent Due to Variations in the Measurement Object

Inconsistent portions can be masked so that they are omitted from matching.

E[:l Model masking: p. 143
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Increasing Processing Speed

The following two methods can be used to reduce processing time.
* Reduce the range in which a shape search Il is performed for the model.

D:l Changing the measurement region: p. 144

* Reduce the angle range setting.

Adjust the [Angle range] parameter to reduce the range in which a shape search Il for the model is performed.

E[:l Setting the angle range: p. 141
Editing the Model Regions and Measurement Region
Changing the Model Regions

This section describes how to edit the model regions.
You can edit the model region in the same way as for a search region.
Changing the Model Registration Region to a Shape Other Than a Rectangle: Ef:l p. 142

Model registration region

Cance |

Measurement region
(region that is searched for the model)

If the model region is changed, perform teaching again.
[T v 138

Changing the Measurement Region

The region within which the model is searched can be changed. In the default settings, the whole display is set
as the measurement region. You can edit the measurement region in the same way as for a search region.
Changing the Measurement Region: E[:l p. 144
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Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used

in calculations.

Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
CRI0] to CR[31] Correlation This is the correlation of the Nth 0to 100
model that was found.
X[0] to X[31] Position X This is the X coordinate where the Nth |-99,999.9999 to 99,999.9999
model was found.
Y[0] to Y[31] Position Y This is the Y coordinate where the Nth (-99,999.9999 to 99,999.9999
model was found.
TH[O0] to TH[31] Angle This is the angle in which the Nth —180 to 180
model was found.
SX Reference X This is the X coordinate of the position [-99,999.9999 to 99,999.9999
where the model was registered.
SY Reference Y This is the Y coordinate of the position |-99,999.9999 to 99,999.9999
where the model was registered.
ST Reference angle This is the angle when the model was [-180 to 180
registered.
RX Detection coordinate X This is the X coordinate of the detec- |-99,999.9999 to 99,999.9999
tion point when the model was regis-
tered.
RY Detection coordinate Y This is the Y coordinate of the detec- |-99,999.9999 to 99,999.9999
tion point when the model was regis-
tered.
C Count This is the number of models found. |0 to 32

D:l 4-17 Calculations and Judgements Using Inspection Item Data: p. 197

Measurement Data That Can Be Logged

The following values can be logged as measurement data.

Parameter Range of value Description
Judgement 0: Judgement is OK This is the measurement judgement results.

—1: Judgement is NG

—13: Teaching not performed error

—14: Figure not registered error

—15: Out of range error
Correlation 0to 100 This is the measured correlation.
Position X —99999.999 to 99999.999 This is the measurement position X.
Position Y —99999.999 to 99999.999 This is the measurement position Y.
Angle -180 to 180 This is the measurement angle.
Count 0to 32 This is the number of models found.

*

When logging data is output, the data is output in the order of the above table.

If more than one item is stored, results are output for each model.

I:El 7-6 Logging Measurement Data and Image Data: p. 252
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Errors

Errors in Teaching

A teaching error message will appear if the contrast of the image within the model registration region is too low.
Select a region with a larger contrast between light and dark areas compared to the region that was registered
as the model and re-register it as the model.
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4-10 Inspecting with the Sensitive Search Inspection ltem

Sensitive Search Inspection ltem

This inspection item automatically divides the registered model into smaller areas and performs matching for
details. The lowest correlation for all of the divisions is output. A sensitive search is suitable when the
differences between the model image and measurement image are too small to produce differences in
correlations with a normal search.

Sample Settings Sample Measurement
A search is made for sections that are similar to the
model and then a finely divided model is used to
check the correlations in detailed divisions. If there is
no pattern in the divided model, then you can inspect
the degree by which there is no pattern.

-— Search region I :
(region to search R R >

for the model)

L Model (desired image pattern)

Setup Procedure for the Sensitive Search Inspection Item
Step 1 Selecting the Inspection Iltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Press [Sensitive Search].

EEI Registering inspection items: p. 94

Drag the arrow B8l at the bottom of the menu upward to display all of the inspection items.
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Step2 Teaching

Teaching means to store the region and partial image as reference data for the measurement.
P [Inspect] - [Inspection] — [Add item.] — [Sensitive Search] — [Settings] Tab Page

T Press [Teach]. Drag the rectangle  Drag a corner to

2  Place the object that is to be used as the measure- ©Move it size the rectangle.
ment reference in front of the camera. Haodel reaion

3 Move the rectangle to the location to be measured.

4 Press [OK].

5 Ppress [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed.

6 Press [Back] to end teaching.
The following data is stored as the measurement reference.

Iltem Parameter Description

Reference data Model image This is the partial image that is stored as the reference.
Reference position X These are coordinates of the model image that are stored as reference.
Reference position Y

Step 3 Adjusting Judgement Parameters

P [Inspect] - [Inspection] — [Add item.] — [Sensitive Search] — [Settings] Tab Page

1 Press [Judgement]. Lower limit Upper limit

2 Press each parameter and set the range that is to be
judged as OK. Set the range for each of the following
parameters.

Continuous measurements will be performed for the im-
ages that are taken.

You can change the parameters for judgement conditions on the

Display Settings Display. Press [ ] — [Display setting] on the right  Bjue for OK. Red for NG.
of the display to switch to the Display Settings Display.

3 Press [OK] to accept the value.
4  Press [Back] to end making the setting.

Parameter | Setting Description

Correlation |Range: 0 to 100 Set the correlation range that is to be judged as OK. If the correlation in
Defaults: Lower limit: 60, Upper limit: 100 the measurement results is 0, the judgement will be NG regardless of the
setting of the lower limit.

Position X Range: —99,999.9999 to 99,999.9999 Set the range of movement in the X direction that is to be judged as OK.
Defaults: Lower limit: —=99,999.9999,
Upper limit: 99,999.9999

Position Y Range: —99,999.9999 to 99,999.9999 Set the range of movement in the Y direction that is to be judged as OK.
Defaults: Lower limit: —=99,999.9999,
Upper limit: 99,999.9999

Angle Range: —180 to 180 Set the angle range that is to be judged as OK.
Defaults: Lower limit: —180, Upper limit: 180

Count Range: 0 to 221 Set the density difference range that is to be judged as OK. The value
Defaults: Lower limit: 0, Upper limit: 221 will increase for larger percentages of areas with no pattern. This param-

eter is valid when setting a plain inspection area for a divided model.

Inspecting with the Sensitive Search Inspection ltem FQ2-S4 User’s Manual



* You can change the output form for each measurement value to one of the following settings.

Press [ ] — [Result type] on the right of the display.

Absolute value (default): The measured coordinates are output as absolute values.
Relative value: The difference from the reference value is output.

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The
default is to reflect them.)

P [Inspect] - [Inspection] — [Add item.] - [Sensitive Search] — [Details] Tab Page — [Output

parameter]

Increasing Measurement Position Accuracy

You can increase the accuracy of measurement positioning.

You can calculate down to four decimal places.

P [Inspect] - [Inspection] — [Sensitive Search] — [Modify] — [Details] Tab Page — [Meas.

Parameter]

1 Press [Sub-pixel] and select [Yes].

Select the Results to Output

You can use multiple conditions to determine which results to output from all the objects detected with a
correlation at the candidate level or higher.

Sub-plxel

Only the results that meet all the specified conditions are output.
P [Inspect] - [Inspection] — [Sensitive Search] — [Modify] — [Details] Tab Page — [Meas.

Parameter]

1 Press [Candidate level] and adjust the candidate lev-
el so that only objects higher than a certain correla-
tion are detected.

Cand idate level

Extraction condition

Range

Description

Candidate level

0to 100

Only objects with a correlation that is higher than the
specified candidate level are output.

The processing time changes if you change the candidate level.

FQ2-S4 User’s Manu
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Changing the Number Region Divisions

You can change the number of divisions of the registered model. The default setting is 5 x 5.

P> [Inspect] — [Inspection] — [Sensitive Search] — [Modify] — [Details] Tab Page — [Model
parameter] — [Sub-model number]

Parameter Setting Description

Sub-model number 3x 3,5 x5 (default), or 9 x 9 Sets the number of divisions of the registered model.

Inspecting Plain Regions

Density deviations are used to inspect sections that are set as plain regions during teaching.

P [Inspect] — [Inspection] — [Sensitive Search] — [Modify] — [Details] Tab Page — [Model
parameter] — [Plain inspection]

Parameter Setting Description

Plain inspection Yes or No (default) Enables or disables inspecting plain sections.

Unstable Search Results
Inclined Measurement Objects

Adjust the [Angle range] parameter to increase the range in which a search is made for the model.

The Search inspection item judges whether an image is OK or NG according to the correlation with a
previously registered image pattern. For this reason, if the object is at an angle, the correlation is reduced and
the image may be judged as NG. To achieve an OK judgement for the same image pattern even when the
object is at an angle, the rotation range must be widened.

P [Inspect] - [Inspection] - [Sensitive Search] - [Modify] — [Details] Tab Page — [Model parameter]

1 set [Rotation] to [Yes].
2 Press [Angle range] and set the following range.

Parameter Setting Description
Angle range Range: -180 to 180 A search is performed within the set angle range.
Default: Lower limit: =180, The larger the angle range, the longer the processing time.

Upper limit: 180

If you change the angle range, perform teaching again.

[T]p. 138

Correlation Is Inconsistent Due to Low Contrast

Adjust the brightness to improve the contrast of the mark.

ED Adjust the brightness: p. 61
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Correlation Is Inconsistent Due to Variations in the Measurement Object

Inconsistent portions can be masked so that they are omitted from matching.

D:l Model masking: p. 143

Increasing Processing Speed

The following two methods can be used to reduce processing time.
* Reduce the range in which a search is performed for the model.

D:l Changing the measurement region: p. 144

* Reduce the angle range setting.

Adjust the [Angle range] parameter to reduce the range in which a search for the model is performed.

E[:l Setting the angle range: p. 141

Editing the Model Regions and Measurement Region

Changing the Model Regions

This section describes how to edit the model regions. You can edit the model region in the same way as for a
search region.
Changing the Model Registration Region to a Shape Other Than a Rectangle: E[:l p. 142

Model registration region

Mode | reaion

Measurement region
(region that is searched for the model)

If the model region is changed, perform teaching again.
[T p. 138

Changing the Measurement Region

The region within which the model is searched can be changed. In the default settings, the whole display is set
as the measurement region. You can edit the measurement region in the same way as for a search region.
Changing the Measurement Region: E[:l p. 144
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Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used

in calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result of the —2: No judgement (not measured),
sensitive search. 0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

CR Correlation Correlation 0to 100

DV Deviation Density deviation 0 to 221

X Position X This is the X coordinate of the position |[-999,999,999.9999 to
where the model was found. 999,999,999.9999

Y Position Y This is the Y coordinate of the position [-999,999,999.9999 to
where the model was found. 999,999,999.9999

TH Angle This is the angle of the position where |-180 to 180
the model was found.

RX Detection X This is the X coordinate of the detec- |-999,999,999.9999 to
tion point when the model was regis- [999,999,999.9999
tered.

RY Detection Y This is the Y coordinate of the detec- |-999,999,999.9999 to
tion point when the model was regis- [999,999,999.9999
tered.

SX Reference position X This is the X coordinate of the position |-999,999,999.9999 to
where the model was registered. 999,999,999.9999
(This is the center of the model
region.)

SY Reference position Y This is the Y coordinate of the position |-999,999,999.9999 to
where the model was registered. 999,999,999.9999
(This is the center of the model
region.)

ST Reference angle This is the angle when the model was [-180 to 180
registered.

CT NG sub-region This is the number of NG sub-regions.|0 to 100

AN Sub-region number This is the number of the regions with |0 to 99
the lowest correlation.

ANX Sub-region number (X) This is the column number in the X |0
direction of the output region.

ANY Sub-region number (Y) This is the row number in the Y direc- |0
tion of the output region.

DX Sub-region pos. X This is the X coordinate of the sub-  |-999,999,999.9999 to
region that was found. 999,999,999.9999

DY Sub-region pos. Y This is the Y coordinate of the sub-  |-999,999,999.9999 to
region that was found. 999,999,999.9999

CRNIO0] to CRN[99] Correlation (sub-region) This is the correlation of the sub- 0to 100
region that was found.

DVN[0] to DVN[99] Deviation (sub-region) This is the density deviation of the 0 to 221

region that was found.

ED 4-17 Calculations and Judgements Using Inspection Item Data: p. 197
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Measurement Data That Can Be Logged

The following values can be logged as measurement data.

Parameter Range of value Description
Judgement —2: No judgement (not measured), |This is the judgement result of the sensitive search.

0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,

—14: Figure not registered error,

—15: Out of range error
Correlation 0to 100 Correlation
D deviation 0to 221 Density deviation
Position X —99,999.9999 to 99,999.9999 This is the X coordinate of the position where the model was found.
Position Y —99,999.9999 to 99,999.9999 This is the Y coordinate of the position where the model was found.
Angle -180 to 180 This is the angle of the position where the model was found.
NG sub-region 0to 100 This is the number of NG sub-regions.
Sub-region number 0to 99 This is the number of the regions with the lowest correlation.
Sub-region pos. X (sub- |0to 9 This is the column number in the X direction of the output region.
region number (X))
Sub-region pos. Y (sub- |0to 9 This is the row number in the Y direction of the output region.

region number (Y))

Sub-region position X

-999,999,999.9999 to
999,999,999.9999

This is the X coordinate of the sub-region that was found.

Sub-region position Y

-999,999,999.9999 to
999,999,999.9999

This is the Y coordinate of the sub-region that was found.

Correlation (sub-region)

0to 100

Correlation

Deviation (sub-region)

0 to 221

Density deviation

*

When logging data is output, the data is output in the order of the above table.

D:l 7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

A teaching error message will appear if the contrast of the image within the model registration region is too low.
Select a region with a larger contrast between light and dark areas compared to the region that was registered

as the model and re-register it as the model.

FQ2-S4 User’s Manual
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4-11 Inspecting with the Edge Position Inspection ltem

Edge Position

This inspection item is used to inspect positions. For example, it can be used to see if a label is attached at the
correct position or if a product is set in the correct position.

Places where the color changes greatly are called edges. The positions of these edges are measured.
Sample Settings Sample Measurement

Measurement region An edge is detected within the region
I 9 according to set direction and color.

___________

Edge search Color of edge OK NG
direction to be found

Setup Procedure for Edge Position
Step1 Selecting the Inspection Iltem

P> [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Press [Edge position].

iti
4 Edge Position
EEI Registering inspection items: p. 94 i [ |
=]l o]

Drag the arrow Bl at the bottom of the menu upward to display all of the inspection items.

fe2 Inspecting with the Edge Position Inspection Item FQ2-S4 User’s Manual



Step2 Teaching

Teaching means to store the region and the edge position in the region as reference data for the measurement.
P> [Inspect] - [Inspection] — [Add item.] — [Edge Position] — [Settings] Tab Page

1 Press [Teach]. The arrow in the middle shows the
direction for detecting an edge.

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

W

Move the rectangle to the location to be measured.
Press [OK].

5 Ppress [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed.

£y

6 Press [Back] to end teaching. Moves the starting Moves the end point
point of the ] of the measurement
measurement region. region.

EEI Changing the measurement region: p. 144 Drag to move - Changes the width
the region.  of the measurement
region.
The following data is stored as basic measurement data.
ltem Parameter Description
Reference data Reference position X The reference coordinates (X, Y) of the position are set automatically.
Reference position Y
Step 3 Adjusting Judgement Parameters
P [Inspect] - [Inspection] — [Add item.] — [Edge Position] — [Settings] Tab Page
1 Press [Judgement]. Lower limit Upper limit
2 Press the parameters and set the range that is to be
judged as OK.
The measurement value is displayed next to the param-
eter name. Continuous measurements will be performed
for the images that are displayed.
You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right Blue for OK. Red for NG.
of the display to switch to the Display Settings Display.
3 Press [OK] to enter the value.
Parameter Setting Description
Position X Range: —99,999.9999 to 99,999.9999 Adjust the upper and lower limits of edge
Defaults: Lower limit: —99,999.9999, Upper limit: 99,999.9999 position X for an OK judgement.
Position Y Range: —99,999.9999 to 99,999.9999 Adjust the upper and lower limits of edge
Defaults: Lower limit: —99,999.9999, Upper limit: 99,999.9999 position Y for an OK judgement.
* You can change the output form for each measurement value to one of the following settings.
Press [ ] — [Result type] on the right of the display.
Absolute value (default): The measured coordinates are output as absolute values.
Relative value: The difference from the reference value is output.
163
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Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The

default is to reflect them.)

P [Inspect] - [Inspection] — [Add item.] - [Edge Position] - [Details] Tab Page — [Output
parameter]

Changing Edge Detection Conditions (Sensors with Monochrome Cameras Only)

You can change the following measurement conditions for Sensors with Monochrome Cameras.
P [Inspect] - [Inspection] — [Edge Position] — [Modify] — [Details] Tab Page — [Meas. Parameter]

ltem Parameter Description

Density change Light to Dark Detects as an edge any position within the specified region that changes from
white to black.

Dark to Light Detects as an edge any position within the specified region that changes from

black to white.

Measurement methods Projection A projection is formed based on the gray level, and any position of intersection
between the gray level value and the threshold (edge level) is detected as an
edge.

This detection method is used when you must process an image with exces-
sive noise or when the edges are blurry.

Differentiation A differentiated waveform is created that represents the amount of change in
gray level between neighboring pixels. The maximum value of the differenti-
ated waveform that exceeds the threshold (edge level) is detected as an edge.
This detection method is used for low-contrast images.

Unstable Edge Position Results

There Is an Edge But It Cannot Be Detected

P [Inspect] - [Inspection] - [Edge Position] - [Modify] — [Details] Tab Page — [Meas. Parameter] -
[Edge Level]

Parameter Setting Description
Edge level Range: 0 to 100 Set the color change level to detect as an edge.
Default: 50 The edge point is found based on a threshold that is set for a color change.

If you change the edge level, perform teaching again.

Edge Level

An edge is detected in the following way.

1. The color change distribution of the entire measurement region is determined.

2. The minimum color change is 0%. The maximum color change is 100%.

3. The location where the color change intersects with the edge level is detected as the edge.

100% ----po=o=------- Maximum color change
N Measurement 50% ---4------------ Edge level
region 0% --"5--mmmmooe- Minimum color change

Inspecting with the Edge Position Inspection ltem FQ2-S4 User’s Manual



Noise Is Mistaken as an Edge

P> [Inspect] - [Inspection] - [Edge Position] - [Modify] — [Details] Tab Page — [Meas. Parameter] -
[Noise Level]

Parameter Setting Description

Noise level Sensors with Color Cam- | Sets the density level to be considered as noise.
eras Only If the difference between the maximum and minimum color changes in the
Range: 0 to 422 region is below the noise level, it will be assumed that there is no edge.
Default: 5 Increase this value if noise is incorrectly detected as an edge.

(Sensors with Mono- m

chrome Cameras only) . ) .
Range: 0 to 255 If you change the noise level, perform teaching again.

Default:128

Noise threshold

The maximum and minimum color deviations and densities within the edge detection region are determined.
If the difference is less than the noise threshold, it is assumed that there are no edges. Normally there is no
problem with the default value of 10, but if noise is mistakenly detected as an edge, make this value higher.

* Sensors with Color Camera
Within the Region
Max. color change — Min. color change < Noise threshold — No edge found — Measurement result: NG
Max. color change — Min. color change > Noise threshold — Edge found — Perform measurement

* Sensors with Monochrome Cameras
Max. density change — Min. density change < Noise threshold — No edge found — Measurement result:
NG
Max. density change — Min. density change — Noise threshold — Edge found — Perform measurement

,,,,,,,,,, Max. color deviations ________ Max. color deviations
-~ M\ oasurement and densities: 60 | — Measurement and densities: 25
L : _ . . R region o Min. color deviations

region - Semo-o--- Min. color deviations 9 and densities: 10

60— 15 > 30 and densities: 15 25 _-10 < 30

Judges that there is an edge and performs measurements. ~Judges that there is no edge (measurement result is NG).

Screen Display When the Edge Level and Noise Level Are Changing

A bar showing the threshold level moves up and down on the graphic as the edge level/noise level value changes.
A cross-key cursor will also appear at the detected edge position.

Edge level

Edge level (Blue)

Noise level (Yellow)

Screen display when the edge level are changing.

FQ2-S4 User’s Manual Inspecting with the Edge Position Inspection Item L2
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Undesired Edge Position Is Automatically Detected When Teaching (Sensors with Color Cameras Only)

Manually set the color of the edge that you want to detect.

P [Inspect] - [Inspection] — [Edge Position] — [Modify] — [Settings] Tab Page - [Teach]

1 Press [ 4] - [Color ON/OFF] on the right side of the display.
2 Press [ON].
3 Press [ 4] - [Set color.] on the right of the display.
4 Press [ 4] - [Detection mode] on the right of the dis-
. . Select the color in the image.
play and select one of the following detection modes.
5 prawa rectangle around the color that you want to
use to extract an edge.
The specified color will be extracted.
6 Press [OK] to enter the edge color.
7 Press [TEACH] again. :
8 Press [Back]. (Only a rectangle can be used to specify the region.)
ltem Parameter Description
Detection mode Color IN Detects as an edge any position where the color changes from another color

to the specified color.

Color OUT Detects as an edge any position where the color changes from the specified
color to another color.

Beginning o s 4 Fnding Beginning e——————se—» Ending

position

position position position

Color IN Color OUT

It is also possible to check the extraction colors or specify them using the color palette.
The RGB values of the extraction color can be checked and adjusted using the color palette.
If you press [ ] — [Color palette], a color palette will appear.

Color palette 1.Edoe

When a color is pressed on
the color palette, its RGB
values will be displayed.

Inspecting with the Edge Position Inspection ltem FQ2-S4 User’s Manual



Increasing Processing Speed for Edge Position

Make the measurement region smaller to reduce the processing time.

D:| Changing the measurement region: p. 144

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used

in calculations.

Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
X Position X This is the X coordinate of the mea- (-99999.9999 to 99999.9999
sured edge position.
Y Position Y This is the Y coordinate of the mea- |-99999.9999 to 99999.9999
sured edge position.
SX Ref. position X (reference |This is the X coordinate of the edge |-99999.9999 to 99999.9999
position X) position when a range is set.
SY Ref. position Y (reference |This is the Y coordinate of the edge  |-99999.9999 to 99999.9999
position Y) position when a range is set.
DF D. position (difference in  |This is the offset from the measured |-99999.9999 to 99999.9999

position)

reference position.

E[:l 4-17 Calculations and Judgements Using Inspection Item Data: p. 197

Measurement Data That Can Be Logged for Edge Position

The following values can be logged as measurement data.

Measured item

Range of value

Description

Judgement

0: Judgement is OK
—1: Judgement is NG

—13: Teaching not performed error
—14: Figure not registered error

—15: Out of range error

This is the measurement judgement results.

D. position (difference in
position)

-893 to 893

This is the offset from the measured reference position.

Position X

-99999.9999 to 99999.9999

This is the X coordinate of the measured edge position.

Position Y

—-99999.9999 to 99999.9999

This is the Y coordinate of the measured edge position.

*

If more than one item is stored, results are output for each model.

D:l 7-6 Logging Measurement Data and Image Data: p. 252

FQ2-S4 User’s Manual

When logging data is output, the data is output in the order of the above table.
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Errors

Errors in Teaching

A teaching error message will appear if the edge position cannot be detected when teaching. Perform the

following.

¢ |f the color of the measurement object has changed from the specified color, set the color again and try
teaching again.

¢ If there is an edge and it cannot be detected, adjust the [Noise level] on the [Details] Tab Page and try
teaching again.

Edge Not Found

If an edge is not found, the measurement result will be NG. Perform the following.

¢ |f a color was specified, make sure the color of the measurement object has not changed from the specified
color.

¢ Set the color again if necessary.

¢ |f there is an edge and it cannot be detected, make sure the [Edge level] parameter on the [Details] Tab Page
is correct.

E[:l Edge level: p. 164
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4-12 Inspecting with the Edge Width Inspection Item

Edge Width Inspection ltem

This inspection item is used to measure dimensions. Places where the color changes greatly are called edges.
The distance between two edges is called the edge width.

Sample Settings

Measurement region

Color of edge to be found

Sample Measurement

Edges are searched from
two directions and the
distance is calculated.

Setup Procedure for Edge Width Inspection Item

Step1 Selecting the Inspection ltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press

[Add item.].

2 Press [Edge Width].

ED Registering inspection items: p. 94

Drag the arrow [ at the bottom of the menu upward to display all of the inspection items.

FQ2-S4 User’s Manual
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Step2 Teaching

Teaching means to store the region and the edge width in the region as reference data for the measurement.

P> [Inspect] - [Inspection] — [Add item.] — [Edge Width] — [Settings] Tab Page

1 Press [Teach]. The middle arrow is the
direction for detecting an edge.

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

3 Move the rectangle to the location to be measured.

4 Press [OK].
5 Ppress [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed. | |0
6 Press [Back] to end teaching. Moves the starting point Moves the end point
of the measurement of the measurement
region. region. ]
. . Drag to move Changes the width
m Changing the measurement region: p. 144 the region. of the measurement
region.

The following data is stored as the measurement reference.

ltem Parameter Description

Reference data Reference width The reference edge width is set automatically.

Step 3 Adjusting the Judgement Parameters

P> [Inspect] - [Inspection] — [Add item.] — [Edge Width] — [Settings] Tab Page

1 Press [Judgement]. Lower limit Upper limit

2 Setthe D. Width range for an OK judgement.
Continuous measurements will be performed for the im-
ages that are displayed. The measured value is dis-
played beside the parameter name.

You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right
of the display to switch to the Display Settings Display. Blue for OK. Red for NG.

3 Press [OK] to enter the value.

ltem Parameter Setting Description
Judgement parameters Edge width (edge in When the result type is set to relative | Set the upper and lower limits of the
width) values: reference width for an OK judgement.

Range: —99,999.9999 or 99,999.999
Default: Upper limit: 99,999.9999,
Lower limit: —-99,999.9999

When the result type is set to ratios:
Range: 0.000 to 999.9999(%)
Default: Upper limit: 999.9999, Lower
limit: 0.000

Inspecting with the Edge Width Inspection Item FQ2-S4 User’s Manual



* You can change the output form for each measurement value to one of the following settings.
Press [ ] — [Result type] on the right of the display.
Absolute value (default): The measured edge width is output.
Relative value: The difference from the reference value is output.
Ratio: The percentage of the reference value is output.

Changing Edge Detection Conditions (Sensors with Monochrome Cameras Only)

You can change the measurement conditions for Sensors with Monochrome Cameras. Change the [Density
change] and [Measurement method] parameters.

1] p. 164

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The
default is to reflect them.)
P [Inspect] - [Inspection] — [Add item.] - [Edge Width] — [Details] Tab Page - [Output parameter]

Unstable Edge Width Results (Sensors with Color Cameras)

If the measurement result is not stable, adjust the [Edge level], [Noise level], and [Set color.] parameters.

[T p. 164

Increasing Edge Width Processing Speed

Make the measurement region smaller to reduce the processing time.

D:l Changing the measurement region: p. 144

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be output to external devices or used in calculations as measurement data.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

W Edge width Edge width 0 to 99999.9999
SwW Ref. edge width (reference |This is the reference edge width from |0 to 99999.9999
edge width) when the model was registered.
DF D. edge width (difference in |This is the difference between the ref-|0 to 99999.9999
edge width) erence edge width and the measured
edge width.

E[:l 4-17 Calculations and Judgements Using Inspection ltem Data: p. 197
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Measurement Data That Can Be Logged for Edge Width

The following values can be logged as measurement data.

Measured item Range of value Description

Judgement 0: Judgement is OK, This is the measurement judgement results.
—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

Edge Width (edge in —99999.9999 to 99999.9999 This is the difference between the reference width and the measured
width) edge width.

*1 When logging data is output, the data is output in the order of the above table. If more than one item is stored, results are output for each
model.

E[:l 7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

A teaching error message will appear if the edge position cannot be detected when teaching. Perform the

following.

* If the color of the measurement object has changed from the specified color, set the color again and try
teaching again.

e |f there is an edge and it cannot be detected, adjust the [Noise level] on the [Details] Tab Page and try
teaching again.

If an edge is not detected when teaching, 0 will be registered as the reference width. If the result is OKed when
there is not edge, set the judgement parameters for a reference position of 0.

Edge Not Found

The measured edge width will be 0. Perform the following.

* |f a color was specified, make sure the color of the measurement object has not changed from the specified
color.

¢ Set the color again if necessary.

¢ |f there is an edge and it cannot be detected, make sure the [Edge level] parameter on the [Details] Tab Page
is correct.

E[:l Edge level: p. 164

Inspecting with the Edge Width Inspection ltem FQ2-S4 User’s Manual



4-13 Inspecting with the Edge Pitch Inspection ltem

Edge Pitch Inspection Item

This inspection item is used to detect edges through changes in brightness within a region. Edges of the
specified color in one measurement area are found and the number objects, object width, and pitch are output.

Sample Settings Sample Measurement
"B EEE RN i—— Measurement region CEF A+
L Target color: Dark L_, PN
Width Pitch
Number (distance between center points)
of objects

Setup Procedure for Edge Width Inspection Item

Step 1 Selecting the Inspection ltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Freee Eemueny

EEI Registering inspection items: p. 94

Drag the arrow Bl at the bottom of the menu upward to display all of the inspection items.
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Step2 Teaching

Teaching means to store the region as reference data for the measurement.

P [Inspect] - [Inspection] — [Add item.] — [Edge Pitch] — [Settings] Tab Page

1 Press [Teach].

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

3 Move the rectangle to the location to be measured.

4 Press [OK].

E[:l Changing the Measurement Region: p. 144

The middle arrow is the direction
for detecting an edge.

Cance |

Moves the starting Moves the end point of
point of the the measurement region.
measurement region.
Drag to move Changes the width
the region. of the measure-
ment region.

Step 3 Adjusting the Judgement Parameters

P [Inspect] - [Inspection] — [Add item.] — [Edge Pitch] — [Settings] Tab Page

1 Press [Judgement].

2 Press the parameters and set the range that is to be
judged as OK.
Continuous measurements will be performed for the im-
ages that are displayed. The measured value is dis-
played beside the parameter name.

You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right
of the display to switch to the Display Settings Display.

3 Press [OK] to enter the value.

Inspecting with the Edge Pitch Inspection Item

Lower limit

condit fon

Upper limit

7. Edge Pi

Blue for OK. Red for NG.
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ltem

Parameter

Setting

Description

Judgement Parameter

Edge pitch

Range: 0 to 1000
Defaults: Lower limit: 0,
Upper limit: 1000

Average pitch

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Max. pitch (maximum
pitch)

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Min. pitch (minimum
pitch)

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Average width

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Max. width (maximum
pitch)

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Min. width (minimum
pitch)

Range: 0.0000 to 99,999.9999
Defaults: Lower limit: 0.0000,
Upper limit: 99,999.9999

Set the range that is to be judged OK
for each parameter.

>
Width

D E—

Pitch
(distance between
center points)

[
Edge pitch (number of objects)

Changing Edge Detection Conditions (Sensors with Monochrome Cameras Only)

You can change the following measurement conditions for Sensors with Monochrome Cameras.

P [Inspect] - [Inspection] — [Edge Pitch] — [Modify] — [Details] Tab Page — [Meas.parameter]

Parameter

Setting

Description

Color to count

White (default)
Black

Sets the color of edges to measure.

Mode

Standard (default)
Precise

Select the Precise Mode if the pin width or pitch is less than 2 pixels.

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The

default is to reflect them.)
P [Inspect] - [Inspection] — [Add item.] - [Edge Pitch] — [Details] Tab Page - [Output parameter]

Unstable Edge Pitch Results (Sensors with Color Cameras Only)

If the measurement result is not stable, adjust the [Edge level], [Noise level], and [Set color.] parameters.

(] p. 164

Increasing Edge Pitch Processing Speed

Make the measurement region smaller to reduce the processing time.

D:| Changing the measurement region: p. 144
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Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be output to external devices or used in calculations as measurement data.

Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Edge pitch This is the number of objects. 0 to 999
Average pitch This is the average pitch. 0 to 99999.9999
PH Max. pitch This is the maximum pitch. 0 to0 99999.9999
PL Min. pitch This is the minimum pitch. 0 to 99999.9999
W Average width This is the average width between 0 to 99999.9999
edges.
WH Max. width This is the maximum width between |0 to 99999.9999
edges.
WL Min. width This is the minimum width between |0 to 99999.9999

edges.

|:E| 4-17 Calculations and Judgements Using Inspection Item Data: p. 197

Measurement Data That Can Be Logged for Edge Pitch

The following values can be logged as measurement data.

Measured item

Range of value

Description

Judgement —2: No judgement (not measured), |This is the judgement result from the measurements.
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Edge pitch 0to 999 This is the number of objects that were detected.
Average pitch 0 t0 99999.9999 This is the average pitch that was detected.
Max. pitch 0 to 99999.9999 This is the maximum pitch that was detected.
Min. pitch 0 t0 99999.9999 This is the minimum pitch that was detected.
Average width 0 to 99999.9999 This is the average width that was detected between edges.
Max. width 0 to 99999.9999 This is the maximum width that was detected between edges.
Min. width 0 to 99999.9999 This is the minimum width that was detected between edges.

* When logging data is output, the data is output in the order of the above table.

ED 7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

A teaching error message will appear if the edge pitch cannot be detected when teaching. Perform the

following.

¢ If the color of the measurement object has changed from the specified color, set the color again and try

teaching again.

176
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e If there is an edge and it cannot be detected, adjust the [Noise level] on the [Details] Tab Page and try
teaching again.

If an edge is not detected when teaching, 0 will be registered as the reference width. If the result is OKed when
there is not edge, set the judgement parameters for a reference position of 0.

Edge Not Found

The measured edge pitch will be 0. Perform the following.

¢ If a color was specified, make sure the color of the measurement object has not changed from the specified
color.

* Set the color again if necessary.

¢ |f there is an edge and it cannot be detected, make sure the [Edge level] parameter on the [Details] Tab Page
is correct.

D:l Edge level: p. 164

FQ2-S4 User’s Manual Inspecting with the Edge Pitch Inspection ltem
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4-14Inspecting with Color Data Inspection ltem

Color Data Inspection Item

This inspection item is used to perform inspections for foreign matter with a different color or for presence. The
region is set for a portion of the image with the color that is to be measured. This region is called the
measurement region. The average color within the measurement region is measured.

If a Sensor with a Monochrome Camera is connected, the average density in the measurement region is found
and inspections are performed for the difference from the registered reference value (density average) and the
variation within the measurement region (density deviation).

Sample Settings Sample Measurement
) Judges using the average
Measurement region color of the measurement
| region.
OK NG

=y >0
U DR
~o ~e

If a Sensor with a Monochrome Camera is connected, the average density in the measurement region is
measured and the density deviation is used for judgements.

Setup Procedure for Color Data Inspection Item

Step 1 Selecting the Inspection ltem

P> [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 Press [Color Datal. sdd iten,

ED Registering inspection items: p. 94

Drag the arrow Bl at the bottom of the menu upward to display all of the inspection items.
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Step2 Teaching

Teaching means to store the region and the average color in the region as reference data for the measurement.

P [Inspect] - [Inspection] — [Add item.] — [Color Data] — [Settings] Tab Page

1 Press [Teach]. Drag the rectangle to move it.
2 Place the object that is to be used as the measure- Drag a corner to size the rectangle.
ment reference in front of the camera. Insp., reglon

3 Move the rectangle to the location to be measured.
Press [OK].

5 Press [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed.

£y

6 Press [Back] to end teaching.

E[:l Changing the measurement region: p. 144

The following data is stored as the measurement reference.

Item Parameter Description

Reference data Hue The hue to use as a reference is set automatically.
Saturation The saturation to use as a reference is set automatically.
Brightness The brightness to use as a reference is set automatically.

Step 3 Adjusting Judgement Parameters

P [Inspect] - [Inspection] — [Add item.] — [Color Data] — [Settings] Tab Page

1  Press [Judgement]. Lower limit Upper limit

2 Press the parameters and set the range that is to be
judged as OK.
The measured value is displayed beside the parameter
name. Continuous measurements will be performed for
the images that are displayed.

You can change the parameters for judgement conditions on the

Display Settings Display. Press [ ] — [Display setting] on the right _ Blue for OK. Red for NG.
of the display to switch to the Display Settings Display.

3 Press [OK] to enter the value.

FQ2-S4 User’s Manual Inspecting with Color Data Inspection ltem e
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* Sensors with Color Cameras Only

Item Parameter Setting Description
Judgement Color difference 0 to 442 Sets the upper and lower limits of the difference between the average
Parameter color and reference color that is to be judged as OK.

Color deviation 0 to 221 Set the upper and lower limits of the range of the deviation in the region

that is to be judged as OK.

R average 0.0000 to 255.0000 | Set the difference in the average value of the R (red) component that is to
be judged as OK.

G average 0.0000 to 255.0000 | Set the difference in the average value of the G (green) component that is
to be judged as OK.

B average 0.0000 to 255.0000 |Set the difference in the average value of the B (blue) component that is

to be judged as OK.

* Sensors with Monochrome Cameras only

Item Parameter Setting Description

Judgement 0 to 255

Parameter

Density average Set the judgement upper and lower limits for the average density in the

measurement region.

Density deviat. 0.0000 to 127.0000

(density deviation)

Set the upper and lower limits for the deviation in the average density in
the measurement region.

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement.
P [Inspect] - [Inspection] — [Add item.] — [Color Data] — [Details] Tab Page — [Output parameter]

1 set [Reflect] to [None].

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used
in calculations.

Expression text string Data name Description Data range
JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
AR R average This is the average value of the R (red) compo- |0 to 255
nent.
AG G average This is the average value of the G (green) compo- |0 to 255
nent.
AB B average This is the average value of the B (blue) compo- |0 to 255
nent.
AD Color diff./dens. AV.  |(For Sensors with Color Cameras) This is the dif- |0 to 442

Color difference ference between the average color in the region

and the standard color.

(For Sensors with Monochrome Cameras) This is |0 to 255
the difference between the average density in the
region and the standard density.

DV Clr. deviat. Color devi- |(For Sensors with Color Cameras) This is the devi-|0 to 221
ation ation within the region.

(For Sensors with Monochrome Cameras) This is |0 to 217
the deviation within the region.

E[:l 4-17 Calculations and Judgements Using Inspection Item Data: p. 197
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Measurement Data That Can Be Logged (Color Data)

The following values can be logged as measurement data.

Measured item

Range of value

Description

Judgement 0: Judgement is OK, This is the measurement judgement results.
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
R average 0to 255 This is the average value for the R (red) component.
G average 0 to 255 This is the average value for the G (green) component.
B average 0to 255 This is the average value for the B (blue) component.
Color diff./dens. AV. |0 to 442 This is the difference between the color that was registered
Color (for Sensors as the reference and the measured color. The average color
with Color Cameras) within the measurement area is used in both cases.
Color diff./dens. AV. |0 to 255 This is the difference between the average density in the
Color (for Sensors region and the currently measured density.
with Monochrome
Cameras)
Clr. deviat. (for Sen- |0 to 221 This is the deviation within the measurement region.
sors with Color Cam-
eras)
Clr. deviat. (for Sen- |0to 127 This is the deviation in the average density in the measure-

sors with Mono-
chrome Cameras)

ment region.

* When logging data is output, the data is output in the order of the above table.

Ef:l 7-6 Logging Measurement Data and Image Data: p. 252

Increasing Processing Speed for Color Data

Make the measurement region smaller to reduce the processing time.

Ef:l Changing the measurement region: p. 144

FQ2-S4 User’s Manual
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4-15 Inspecting with the Area Inspection ltem

Area Inspection ltem

This inspection item is used to measure sizes. It measures the amount of a color within the measurement
region. The size is calculated as a number of pixels and it is called the area.

Sample Settings Sample Measurement
Judges according to the

) number of pixels (area) of the
Measurement region specified color.

S L O

r 1

Specified color OK NG

Setup Procedure for Area

Step1 Selecting the Inspection Iltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press
[Add item.].

2 presstaven

|I| Registering inspection items: p. 94

Cance

Drag the arrow 8 at the bottom of the menu upward to display all of the inspection items.
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Step2 Teaching

Teaching means to store the region and the color area in the region as reference data for the measurement.

P [Inspect] - [Inspection] — [Add item.] — [Area] — [Settings] Tab Page

1 Press [Teach].

2 Place the object that is to be used as the measure-
ment reference in front of the camera.

W

Move the rectangle to the location to be measured.

£

Press [OK].

5 Press [TEACH] on the lower right of the display.
The basic settings will be registered when teaching has
been completed. Areas with the extracted color will be
automatically detected.

Information on the color that has the largest area in the measure-
ment region is extracted and registered. (The color information is
extracted only the first time.) The extracted color information will
not change from the second time on. To specify a desired color,
refer to Extraction Is Automatically Performed for an Undesired
Color When Teaching p. 184.

6 Press [Back] to end teaching.

|I| Changing the measurement region: p. 144

The following data is stored as the measurement reference.

Drag the rectangle  Drag a corner to
to move it. size the rectangle.

ltem Parameter Description

Reference data Extract color This is the color for which to measure the area. The color occupying the larg-

est area will be automatically registered.

I:D Setting Colors Manually: p. 184

Reference area The area to use as a reference is set automatically.

Step 3 Adjusting Judgement Parameters

P [Inspect] - [Inspection] — [Add item.] — [Area] — [Settings] Tab Page

1 Press [Judgement].

2 Press the parameters and set the range that is to be
judged as OK.
The measured value is displayed beside the parameter
name. Continuous measurements will be performed for
the images that are displayed.

You can change the parameters for judgement conditions on the
Display Settings Display. Press [ ] — [Display setting] on the right
of the display to switch to the Display Settings Display.

3 Press [OK] to enter the value.

FQ2-S4 User’s Manual

Lower limit Upper limit

Addlist the threshald.

Blue for OK. Red for NG.

Inspecting with the Area Inspection ltem
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Iltem Parameter Setting Description
Judgement Parameter Area Range: 0.00000 to 999,999,999.9999 | Set the upper and lower limits for an OK
Default: Upper limit: 999,999,999.9999, |judgement. The set range is the differ-
Lower limit: 0.0000 ence between the reference area and
the measured areas.
Gravity X Range: —999,999,999.9999 to Set the upper and lower limits of the
999,999,999.9999 range of gravity X that is to be judged
Default: Upper limit: 999,999,999.9999, |as OK.
Lower limit: —999,999,999.9999
Gravity Y Range: —999,999,999.9999 to Set the upper and lower limits of the
999,999,999.9999 range of the gravity Y that is to be
Default: Upper limit: 999,999,999.9999, |judged as OK.
Lower limit: -999,999,999.9999

* You can change the output form for each measurement value to one of the following settings.
Press [ ] — [Result type] on the right of the display.
Absolute value (default): The measured coordinates are output.
Relative value: The difference from the reference position is output as coordinates.
Ratio: The percentage of the reference value is output. (This applies to the area only.)

Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The
default is to reflect them.)
P [Inspect] - [Inspection] — [Add item.] - [Area] - [Details] Tab Page - [Output parameter]

Unstable Area Results

The Desired Color Cannot Be Detected

Add a specific color or enlarge the color range.

Extraction Is Automatically Performed for an Undesired Color When Teaching

Manually set the color for which to measure the area.
P [Inspect] - [Inspection] - [Area] — [Modify] - [Settings] Tab Page — [Teach]

* Sensors with Color Cameras Only

1 Press [ 4] - [Set color] on the right of the display.
2

Drag around the color for which you want to measure
the area.

Areas with that color will be automatically detected.
Continuous measurements will be performed for the im-
ages that are displayed.

Only the extracted color will appear on the display.

Set color

3 Press [OK].
4 Press [TEACH].
5 Press [Back] to end teaching.

Inspecting with the Area Inspection ltem FQ2-S4 User’s Manual



Measuring More Than One Color

Set the colors using the color palette.
Press [ ] — [Color palette] on the Set Color Display to display the color palette. Up to four colors can be specified.
If the Color inv. Option is selected, the color outside the region will become the selected color.

If the Inv. Check Box is selected, the color outside the region will become the selected color. The [Inv.] Check Box

applies to all colors. Select the [Exclusion] Check Box to exclude the selected color from extraction.

Color palette

i

Making the Extract Color Easier to Check

* The display for the extracted color can be switched by using [ ] — [Display setting].

(The following display patterns can be selected for the extracted color: [Measurement image], [All color image]

(default), [Selected color image], or [Binary image].)
* Press [ ] — [Background color] to change the display for colors other than the extraction color.
(The color can be chosen from [Black] (default), [White], [Red], [Green], or [Blue].)

* Sensors with Monochrome Cameras (or for a Color Gray Filter)

1
2

Press [ ] — [Set color] on the right of the display.

Press [ ¢] - [Binary level].

Specify the range of brightness to detect, and then
press [OK].

Specify the range of brightness to convert to a binary im-
age. Measurement is performed after the image taken by
the camera in 256-color grayscale is converted to a bina-
ry image. Then, white pixels are measured.

Press [OK].

Press [TEACH].

Press [Back] to end teaching.

Making the Extraction Results Easier to Check

* You can invert the black/white extraction results.
Press [ 4] — [Reverse] and select [Yes].
* You can select whether to display a binary image.
Press [ 4] — [Binary image display] and select [OFF] or [ON].

FQ2-S4 User’s Manual
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Changing the Area Detection Conditions

You can fill in the area detected through color extraction or binary conversion to perform a stable extraction of
the areas and their characteristics or to mark only areas inside the measurement region for inspection.
P [Inspect] - [Inspection] — [Aria] - [Modify] — [Details] Tab Page — [Meas. Parameter]

1 Press [Fill profile] and select [Filling up holes] or [Fill TR

Outline].
Iltem Parameter Setting Description
Meas.Parame- | Fill profile Filling up holes None: Holes are not filled.
ter (measure- Fill Outline Filling up holes: Processes areas that are surrounded by the specified
ment None color, like in the shape of a donut, as the specified color.
parameter) Default: None Input Image Filled Image

Fill Outline:

Measures the image between the first extracted point and the last
extracted point in the X axis direction in the measurement area as the
extracted color.

Because filling is performed only in the X axis direction, this method is
faster than filling up holes.

Input Image Image Following Fill Outline

Increasing Processing Speed for Area

Make the measurement region smaller to reduce the processing time.

D:l Changing the measurement region: p. 144
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Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used
in calculations.

Expression text string Data name Description Data range

JG Judgement This is the judgement result. —2: No judgement (not measured),
0: Judgement is OK,

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

AR Area This is the area in the measurement region |0 to 999999999.9999
with the specified color.
X Gravity X This is the X coordinate of the center of the |-99999.9999 to 99999.9999
measurement area with the specified color.
Y Gravity Y This is the Y coordinate of the center of the |-99999.9999 to 99999.9999
measurement area with the specified color.
SA Reference area This is the area with the specific color to be |0 to 999999999
measured when a range is set.
SX Ref. point X (reference  |This is the X coordinate of the center of —99999.9999 to 99999.9999
point X) gravity when a range is set.
SY Ref. point Y (reference  |This is the Y coordinate of the center of —99999.9999 to 99999.9999
point Y) gravity when a range is set.
Ef:l 4-17 Calculations and Judgements Using Inspection ltem Data: p. 197
Measurement Data That Can Be Logged for Area
The following values can be logged as measurement data.
Measured item Range of value Description
Judgement 0: Judgement is OK, This is the measurement judgement results.

—1: Judgement is NG,

—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

Area 0 t0 99999.9999 This is the measured color area.
Gravity X —-99999.9999 to 99999.9999 This is the detected center of gravity X coordinate.
Gravity Y —99999.9999 to 99999.9999 This is the detected center of gravity Y coordinate.

* When logging data is output, the data is output in the order of the above table.

E[:l 7-6 Logging Measurement Data and Image Data: p. 252

Errors

Errors in Teaching

A teaching error message will appear if the reference area registered during teaching is 0. Perform the

following.

* If the color of the measurement object has changed from the specified color, set the color again and try
teaching again.

If the specified color is not found during teaching, the reference area will be registered as 0. If having no area is

OK, adjust the judgement parameters with this value as the reference.

FQ2-S4 User’s Manual Inspecting with the Area Inspection Item L1
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4-16 Inspecting with the Labeling Inspection Item

Labeling

One region of the color you want to measure is counted as a Label. You can sort these labels by position or
size, and assign numbers to them. You can then output the total number of labels, and size and position of a

desired label.

Sample Settings Sample Measurement

Regions of the extracted color are detected as labels.

Total number of detected labels: 3

.
.
.
. .
. @ —— Measurement region

H ' 'O E— Label 0
‘ ¢—— Label 1
(R IR H R H

Color information is extracted Label 2

from the measurement object.

pTmmmmTTmmmmmmmseees ' 0EOEE00E00000000000G : Label numbers when sorted by area

If a Sensor with Color Camera is connected, you can specify up to four colors to measure. If a Sensor with Mono-
chrome Camera is connected, the image is converted to a black and white binary image. Then, white pixels are

measured.

Setup Procedure for Labeling Inspection Item
Step1 Selecting the Inspection Iltem

P [Inspect] - [Inspection]

1 Press an unused inspection item number and press [FTEITS
[Add item.].

2 Press [Labeling].

m Registering Inspection Items: p. 94

Drag the arrow [ at the bottom of the menu upward to display all of the inspection items.

Lt Inspecting with the Labeling Inspection Item
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Step2 Teaching

Teaching means to register the region and label characteristics in that region as reference data for
measurements.
¢ Sensors with Color Cameras Only

P [Inspect] - [Inspection] — [Add item.] — [Labeling] — [Settings] Tab Page

1 Press [Teach]. Drag the rectangle to move it.

2 Place the object that is to be used as the measure- Drag a corner to
ment reference in front of the camera. size the rectangle.

3 Move the rectangle to the location to be measured.  [EEEREEL

4  press [OK].

5 Press [TEACH] on the lower right of the display.

The basic settings will be registered when teaching has
been completed.

Information on the color that has the largest area in the measure-
ment region is extracted and registered. (The color information is
extracted only the first time.) The extracted color information will
not change from the second time on. To specify a desired color,
refer to Extraction Is Automatically Performed for an Undesired
Color When Teaching p. 184.

6 Press [Back] to end teaching.

ED Changing the measurement region: p. 152

If you press the [TEACH] Button without specifying a color, the color with the largest area in the measurement region
will be extracted and the resulting color information will be registered.

The following data is stored as the measurement reference.

ltem Parameter Description

Reference data Reference area The area for label 0 to use as a reference is set automatically.

Reference position X The gravity position X for label 0 to use as a reference is set automatically.

Reference position Y The gravity position Y for label 0 to use as a reference is set automatically.

Step 3 Adjusting Judgement Parameters

P [Inspect] - [Inspection] — [Add item.] — [Labeling] — [Settings] Tab Page

1 Press [Judgement]. If more than one result was detected,

2 Press the parameters and set the OK ranges. you can switch to a display for each result.

Set the range for each of the following parameters. Con-
tinuous measurements will be performed for the images
that are taken.

3 Press [OK] to accept the value.

Upper limit Lower limit
Blue for OK. Red for NG.

FQ2-S4 User’s Manual Inspecting with the Labeling Inspection ltem =
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ltem Parameter Setting Description
Judgment | Number of Range: 0 to 100 Set the upper and lower limits of the number of labels for
parameters |labels Defaults: Upper limit: 100, Lower limit: O an OK judgement.

Total label area

Range: 0 to 999,999,999.9999
Defaults: Upper limit: 999,999,999.999,
Lower limit: O

Set the upper and lower limits of the total label area for
an OK judgement.

Area

Range: 0 to 999,999,999.9999
Defaults: Upper limit: 999,999,999.999,
Lower limit: 0

Sets the upper and lower limits of the area for an OK
judgement.

Gravity center
X

Range: —99,999.999 to 99,999.999
Defaults: Upper limit: 99,999.999,
Lower limit: —-99,999.999

Set the upper and lower limits of the gravity X for an OK
judgement.

Gravity center
Y

Range: —99,999.999 to 99,999.999
Defaults: Upper limit: 99,999.999,
Lower limit: —-99,999.999

Set the upper and lower limits of the gravity Y for an OK
judgement.

Master angle

Range: —180 to 180
Defaults: Upper limit: 180, Lower limit: —180

Sets the upper and lower limits of the master angle for an
OK judgement.

Unstable Labeling Results

The Desired Color Cannot Be Detected

Add a specific color or enlarge the color range.

Extraction Is Automatically Performed for an Undesired Color When Teaching

Manually set the color for which to measure the labeling.
P [Inspect] - [Inspection] - [Area] — [Modify] - [Settings] Tab Page — [Teach]

* Sensors with Color Cameras Only

1 Press [ 4] - [Set color] on the right of the display.

2

the labeling.
Labeling with that color will be automatically detected.

Continuous measurements will be performed for the im-

Drag around the color for which you want to measure

ages that are displayed.
Only the extracted color will appear on the display.

Press [OK].

Press [TEACH].
Press [Back] to end teaching.

Inspecting with the Labeling Inspection ltem

Color pick from the image.
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Measuring More Than One Color

Set the colors using the color palette.

Press [ ] — [Color palette] on the Set Color Display to display the color palette. Up to four colors can be specified.
If the Color inv. Option is selected, the color outside the region will become the selected color.

The [Inv.] Check Box applies to all colors. Select the [Exclusion] Check Box to exclude the selected color from
extraction.

Calar palette fi.Labeling

Making the Extract Color Easier to Check

* The display for the extracted color can be switched by using [ ] — [Display setting].
(The following display patterns can be selected for the extracted color: [Measurement image], [All color image]
(default), [Selected color image], or [Binary image].)

* Press [ ] — [Background color] to change the display for colors other than the extraction color.
(The color can be chosen from [Black] (default), [White], [Red], [Green], or [Blue].)

¢ Sensors with Monochrome Cameras (or for a Color Gray Filter)

1
2

AW

Press [ q] — [Binary level] on the right of the display.

Specify the range of brightness to detect, and then [y 8 .Lakeling
press [OK].

Specify the range of brightness to convert to a binary im-
age. Measurement is performed after the image taken by
the camera in 256-color grayscale is converted to a bina-
ry image. Then, white pixels are measured.

Press [OK].

Press [TEACH].

Press [Back] to end teaching.

Making the Extraction Results Easier to Check

* You can invert the black/white extraction results.
Press [ ] — [Reverse] and select [Yes].
* You can select whether to display a binary image.
Press [ ¢] — [Binary image display] and select [OFF] or [ON].

FQ2-S4 User’s Manual Inspecting with the Labeling Inspection Iltem
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Changing the Label Detection Conditions

You can fill in the labels detected through color extraction or binary conversion to perform a stable extraction of
the labels and their characteristics or to mark only labels inside the measurement region for inspection.
P> [Inspect] - [Inspection] — [Labeling] - [Modify] — [Details] Tab Page - [Meas. Parameter]

1 To enable filling up holes, press [Filling up holes]

and select [Yes].

2 Toextractan image, press [Extract image] and select

[Yes].
Parameter Setting Description
Filling up holes Yes Sets how to process areas surrounded by the specified color. If [Yes]

No (default)

is set, those areas are processed as the specified color.

Input Image Filled Image

Extract image

Yes
No (default)

Select this option if there are areas of the specified color inside the
measurement region that you do not want to measure. If [Yes] is set,
all areas outside the measurement region are cut out as the specified

color.
Yes

Measurement region

You need to know the  You can find the position

position and area of and area of the center label

this label. if you set the sort condition
to sort by descending order
of area. Areas outside the
measurement region are set
to the color for measure-
ment.
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Changing the Label Extraction Conditions

Set the label extraction conditions. You can select to extract only labels that satisfy all four of the following:

Number of labels, specified area, gravity X, and gravity Y conditions.
P [Inspect] - [Inspection] - [Labeling] — [Modify] — [Settings] Details - [Details] Tab Page - [Meas.
Parameter] — [Extraction condition]

1 Press and set each of the parameters for the extrac-

tion conditions.

Iltem Parameter Setting Description
Extraction Number of Range: 1 to 100 Set the maximum number of labels to detect.
condition labels Default: 100
Area Range: 0 to 999,999,999.9999 Specify the area range to judge as a label.
Defaults: Upper limit: 999,999,999.9999,
Lower limit: 0
Gravity X Range: —99,999,999.9999 to Specify the gravity X position to judge as a label.
999,999,999.999
Defaults: Upper limit: 999,999,999.999,
Lower limit: -999,999,999.9999
Gravity Y Range: —999,999,999.9999 to Specify the gravity Y position to judge as a label.

999,999,999.999
Defaults: Upper limit: 999,999,999.999,
Lower limit: —999,999,999.9999

Sorting Extracted Labels

Set the sort condition and count for extracted labels. You can set the sort condition and the maximum number

of detections for detection results.
P [Inspect] - [Inspection] — [Labeling] - [Modify] — [Details] Tab Page — [Meas. Parameter]

1 Press [Sorting method].

2 Select the sorting method.

Sorting method

ltem Parameter Setting Description

Measure- Sorting method | Area ascending order Set the condition to use for label number reassignment.
ment Area descending order When sorting by X or Y coordinates, the upperleft corner
parameter Pos. X ascending order (ascending order of |is the origin.

X coordinate) (default)

Pos. X descending order (descending order
of X coordinate)

Pos. Y ascending order (ascending order of
Y coordinate)

Pos. Y descending order (descending order
of Y coordinate)

FQ2-S4 User’s Manual
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Reflect in Total Judgement

You can specify whether to reflect the judgement results of an inspection item in the overall judgement. (The
default is to reflect them.)
P [Inspect] - [Inspection] — [Add item.] - [Labeling] - [Details] Tab Page - [Output parameter]

Editing the Measurement Region

This section describes how to edit the measurement regions. You can edit the measurement region in the same
way as for a search region.

E[:l Changing the Model Registration Region to a Shape Other Than a Rectangle: p. 142

Insp. reglon

Measurement region

If the measurement region is changed, perform teaching if required.

1] ». 189
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Increasing the Processing Speed

Make the measurement region smaller to reduce the processing time.

ED Changing the Measurement Region p. 144

Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via the Ethernet or used

in calculations.

Expression text Data name Description Data range

string

JG Judgement This is the Labeling judgement results. —2: No judgement (not measured),
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error

L Number of labels This is the number of labels found. 0to 100

TAR Total label area This is the total area of all labels found. 0 t0 999,999,999.9999

AR[0] to AR[99] Area These are the areas of each individual label. 0 t0 999,999,999.9999

X[0] to X[99] Gravity X These are the X coordinates of the center of —99,999.9999 to 99,999.9999

each label.
Y[O] to Y[99] Gravity Y These are the Y coordinates of the center of —99,999.9999 to 99,999.9999

each label.

ATHIO] to ATH[99]

Master angle

These are the master angle of the center of each
label.

-180to 180

SA Reference area This is the reference area. 0 t0 999,999,999.9999

SX Ref. position X (refer- | This is the X coordinate of the reference posi- |-99,999.9999 to 99,999.9999
ence position X) tion.

SY Ref. position Y (refer- | This is the Y coordinate of the reference posi- |-99,999.9999 to 99,999.9999

ence position Y)

tion.

ED 4-17 Calculations and Judgements Using Inspection ltem Data p. 197
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Measurement Data That Can Be Logged for Labeling

You can select to log any of the following values.

Measurement item

Range of value

Description

Judgement

0: Judgement is OK

—1: Judgement is NG

—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error

This is the measurement judgement results.

Number of labels

0to 100

This is the number of labels.

Total label area

0 to 999,999,999.9999

This is the total area of all extracted labels.

Area

0 to 999,999,999.9999

This is the area of the detected label (100 max.).

Gravity center X

—99999.9999 to 99999.9999

This is the gravity coordinate X of the detected label (100 max.).

Gravity center Y

—99999.9999 to 99999.9999

This is the gravity coordinate Y of the detected label (100 max.).

Master angle

—-180 to 180

This is the master angle of the detected label (100 max.).

*  When logging data is output, the data is output in the order of the above table.
If more than one item is stored, results are output in order for each label.

Example:

[# of label] [Total label area] [Area 0.X] [Area 0.Y] [Gravity center 0.X] [Gravity center 0.Y] [Mater angle 0.ATH]
... [Area N.X] [Area N.Y] [Gravity center N.X] [Gravity center N.Y] [Master angle N.ATH] ... [Number of Label
(Count-1).X] [Number of Label (Count-1).Y] [Number of Label (Count-1).TH]

E[:l 7-6 Logging Measurement Data and Image Data p. 252

Errors

Errors in Teaching

A teaching error message will appear if the reference area registered during teaching is 0. Perform the

following.

* If the color of the measurement object has changed from the specified color, set the color again and try teaching

again.

Inspecting with the Labeling Inspection ltem
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4-17 Calculations and Judgements Using Inspection ltem Data

You can set inspection item judgement results and measurement data with the Calculation menu command to
use them in basic arithmetic operations and functions. The judgement results of the calculations are reflected
in the overall judgement.

Calculation

Use the Calculation menu command to set the calculation expressions and the judgement parameters for the
calculation results.

Expression

You can get up to 32 expressions. You can also combine expressions.

You can use the following values in calculations.

e Filter item and position compensation item data (measurement data, reference values, and judgement
results)

* Inspection item data (measurement data, reference values, and judgement results)

* Constants

e Other calculation results

Judgement

Upper and lower limit values are used for the judgement of calculation results (DO to D31). Each calculation
judgement result (JO to J31) is turned ON if the result falls within the upper and lower limits. The OR logic of
these results will be the overall judgement result JG.

You can reflect the judgement results (JG) of the calculations in the overall judgement. (You can also set the
output parameters so that the judgement results are not reflected in the overall judgement.)

FQ2-S4 User’s Manual Calculations and Judgements Using Inspection Item Data
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Outputting the Calculation Results

The overall judgement (JG) of the calculations are reflected in the overall judgement of the inspection item. The
calculation results (DO to 31) can be output as Ethernet outputs or it can be output by using logging.

: : Individual
Inspection items »| judgement results »| Overall judgement
(10 to 131) "|  (ORO to OR31) - result (OR)
 Data logging * Judgement results
Data
* Reference values < Reference values
Calculation
Process vy
Calculation (20) Upper and lower
Expression 0 Calculation limit judgement  [cacylation judgement
P results (DO) " |result (JO)
. - - Overall judgement
n n m ORlogic |result of calcula-
] L] Upper and lower u tions (JG)
) Calculation limit judgement | Gajcylation judgement
Expression 31 results (D31) " result (J31) /
Logging
p. 252
y
Touch Finder
Ethernet output (SD card)/
Computer

The results can be allocated The results can be
to data 0 to 31 for Ethernet recorded as logging data.
output.
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Examples for Calculation

Finding the Distance between Two Measured Points

This example finds edge position 2 by detecting the two edge positions of inspection item 0 and inspection item
1, and calculates the distance between the two points.

Calculate this distance.

Region 1

Edge position Edge position

* Region 0 (edge position coordinates of inspection item 0): (10.X,10.Y)
* Region 1 (edge position coordinates of inspection item 1): (I11.X,11.Y)
¢ Distance between two points = DIST (10.X,10.Y,11X,11.Y)

Procedure (Calculation)

1 Press [Inspect] — [Calculation].

Setting Expressions

1 Press [Expression] on the [Settings] Tab Page.

culation

Settings

2 Press the expression number that you want to use.

FQ2-S4 User’s Manual Calculations and Judgements Using Inspection Item Data =
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3 Press [Modify] on the menu.

Performing Similar Calculations At Different Locations

* [Rename] The name of the calculation can be changed. (16
characters max.)

* [Copy] Previously registered calculation expressions can be
copied.

4 set the expression by selecting items from the [Da-
ta], [Const.], and [Math.] Tab Pages.
The expression will be displayed in the space under [Ex-
pression settings].

Do not exceed 255 characters in the expression.

Item Description

Const. Press this to input constants or a mathematical operator. The following operators can be used:
+ (addition), — (subtraction), x (multiplication), and / (division).

Data Press this to use measurement data, reference values, and judgement results of other items.

Math. Press this to use functions.

Expression Notation

Expressions must have the following notation.

10.X

L

Text string corresponding to the item:
position correction data, inspection item,
or calculation settings.

Filter item or position compensation item: Enter “P” and the item number.
Inspection item: | + inspection item number
calculation settings data: Z0

Example: Finding the distance between the centers of gravity of inspection item 1 and inspection item
2 using a function.

DIST(11.X.11.Y,12.X,12.

12.Y)
L I% Inspection item data

Function

Example: Subtracting 120 from the calculation result of expression 0.

D00 — 120.00 00
Constant
Mathematical operator

Result of expression 0
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Example: Adding the judgement result of inspection items 0 and 1.

10.JG + 11.JG

I— Judgement result for inspection item 1
Mathematical operator

Judgement result for inspection item 0

Function List

The following functions can be used in calculations.

Function

Description

SIN

Finds the sine. The result is a value between —1 and 1.
The angle in the expression is in degrees.
SIN(angle)

Cos

Finds the cosine. The result is a value between -1 and 1.
The angle in the expression is in degrees.
COS(angle)

ATAN

Finds the arctangent of the value (Y component, X component). The result is a radian value between
—m and 7.
ANGL(Y_component, X_component)
Example: Finding the angle between the straight line joining the centers of region 0 and region 1 and
horizontal.
ATAN(R1.Y-R0.Y,R1.X-R0.X)
If the two arguments are both 0, the result is 0 and the judgement is NG.

AND

Finds the logical AND.
If one of the arguments is 0, the calculation result is 0. Otherwise it is —1.
AND (argument_1,argument _2)

OR

Finds the logical OR.
If both of the arguments are 0, the calculation result is 0. Otherwise it is —1.
OR(argument_1,argument _2)

NOT

Applies a logical NOT operation.
If the argument is O, the calculation result is —1. Otherwise it is 0.
NOT (argument)

ABS

Finds the absolute value.
ABS (argument)

MAX

Returns the larger of the two arguments.
MAX(argument_1, argument_2)

MIN

Returns the smaller of the two arguments.
MAX(argument_1, argument _2)
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Function Description
ANGL Finds the angle of the straight line joining two points (the center of gravity and center of the model).
The angle against the horizontal is found. The result is a value between —180 and 180.
ANGL(Y_component, X_component)
Example: Finding the angle of the straight line joining the centers of region 0 and region 1
ANGL(R1.Y-R0.Y,R1.X-R0.X)
--- -]- - - - (Horizontal)
First point
Second point
If the two arguments are both 0, the result is 0 and the judgement is NG.
MOD Finds the remainder after dividing a non-ordinal number with an ordinal number.
MOD (non-ordinal, ordinal)
If any of the arguments are real numbers, the decimals are rounded off before calculating the remain-
der. The remainder is the result of dividing integers.
Example: MOD(13,4) ... Result: 1 (remainder when 13 is divided by 4)
MOD(25.68,6.99) ... Result: 5 (remainder when 26 is divided by 7)
SQRT Finds the square root.
If the argument is negative, the result is 0. The judgement will be NG.
SQRT (argument)
DIST * Finds the distance between two points (the center of gravity and the center of the model).

DIST (first_position_X, first_position_Y; second_position_X, second_position_Y)

Example: Finding the distance between the centers of gravity of region 0 and region 1
DIST(R0.X,R0.Y,R1.X,R1.Y)

The following calculation is performed internally.

\/(m .X-R0.X)2+(R1.Y-RO0.Y)?

* Finds the length of a perpendicular line from point (x,y) to line ax + by + ¢ = 0.
DIST (X_coordinate_of point, Y_coordinate_of_point, coefficient_a_of _line, coefficient_b_of _line,
coefficient_c_of_line)
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Setting Judgement Parameters for Expressions

1 Press [Judgement] on the [Settings] Tab Page.

Calculation

2 Pressan expression between 0 to 31 and set the cor- g o

responding judgement parameters using the slider.

3 Press the [OK] Button.

Reflecting the Judgement Results for Expressions to the Overall Judgement Results

You can specify whether to reflect the judgement results of a calculation in the overall judgement. (The default

is to reflect them.)

P [Inspect] — [Calculation] — [Details] Tab Page - [Output parameter] - [Reflect]

FQ2-S4 User’s Manual
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Inspection Item Data That Can Be Used in Expressions

Inspection item |Data name Expression text Data range Default
string
Filter Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
Shape Sear. pos. |[Judgement JG —2: No judgement (not measured) -2
comp. 0: Judgement is OK
—1: Judgement is NG
Scroll X DX —-99999.9999 to 99999.9999 0
Scroll Y DY —-99999.9999 to 99999.9999 0
Scroll 6 DT -180to 180 0
Position X X —-99999.9999 to 99999.9999 0
Position Y Y -99999.9999 to 99999.9999 0
Angle TH -180 to 180 0
Reference X SX —-99999.9999 to 99999.9999 0
Reference Y SY —-99999.9999 to 99999.9999 0
Reference angle ST -180to 180 0
Correlation CR 0to 100 0
Search position |Judgement JG —2: No judgement (not measured) -2
comp. 0: Judgement is OK
—1: Judgement is NG
Scroll X DX -99999.9999 to 99999.9999 0
Scroll Y DY —-99999.9999 to 99999.9999 0
Position X X —-99999.9999 to 99999.9999 0
Position Y Y -99999.9999 to 99999.9999 0
Reference X SX —-99999.9999 to 99999.9999 0
Reference Y sy -99999.9999 to 99999.9999 0
Correlation CR 0to 100 0
Edge position Judgement JG —2: No judgement (not measured) -2
comp. 0: Judgement is OK
—1: Judgement is NG
Scroll X DX —-99999.9999 to 99999.9999 0
Scroll Y DY —-99999.9999 to 99999.9999 0
Ref. position X X —-99999.9999 to 99999.9999 0
Ref. position Y Y -99999.9999 to 99999.9999 0
Reference X SX -99999.9999 to 99999.9999 0
Reference Y sy -99999.9999 to 99999.9999 0
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Inspection item |Data name Expression text Data range Default
string
2Edge position  [Judgement JG —2: No judgement (not measured) -2
comp. 0: Judgement is OK
—1: Judgement is NG
Scroll X DX —99999.9999 to 99999.9999 0
Scroll Y DY —99999.9999 to 99999.9999 0
Edge0 position X X0 —99999.9999 to 99999.9999 0
Edge0 position Y YO —99999.9999 to 99999.9999 0
Edge1 position X X1 —-99999.9999 to 99999.9999 0
Edge1 position Y Y1 —-99999.9999 to 99999.9999 0
EdgeO ref. position X [SX0 —-99999.9999 to 99999.9999 0
(edge 0 reference posi-
tion X)
EdgeO ref. positonY  [SYO —99999.9999 to 99999.9999 0
(edge 0 reference posi-
tion Y)
Edgef ref. position X [SX1 —99999.9999 to 99999.9999 0
(edge 1 reference posi-
tion X)
Edge1 ref. positonY  [SY1 —99999.9999 to 99999.9999 0
(edge 1 reference posi-
tion Y)
2Edge midpoint [Judgement JG —2: No judgement (not measured) -2
comp. 0: Judgement is OK
—1: Judgement is NG
Scroll X DX —99999.9999 to 99999.9999 0
Scroll Y DY —99999.9999 to 99999.9999 0
Edge0 position X X0 —99999.9999 to 99999.9999 0
Edge0 position Y YO —99999.9999 to 99999.9999 0
Edge1 position X X1 —99999.9999 to 99999.9999 0
Edge1 position Y Y1 —-99999.9999 to 99999.9999 0
Midpoint X MX —99999.9999 to 99999.9999 0
Midpoint Y MY —99999.9999 to 99999.9999 0
EdgeO ref. position X [SX0 —99999.9999 to 99999.9999 0
(edge 0 reference posi-
tion X)
EdgeO ref. positonY  [SYO —99999.9999 to 99999.9999 0
(edge 0 reference posi-
tion Y)
Edge1 ref. position X [SX1 —99999.9999 to 99999.9999 0
(edge 1 reference posi-
tion X)
Edge1 ref. positonY  [SY1 —-99999.9999 to 99999.9999 0
(edge 1 reference posi-
tion Y)
Ref. midpoint X (refer- |SMX —99999.9999 to 99999.9999 0
ence midpoint X)
Ref. midpoint Y (refer- |SMY —99999.9999 to 99999.9999 0

ence midpoint Y)

FQ2-S4 User’s Manual
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Inspection item |Data name Expression text Data range Default
string
Edge rot. pos. Judgement JG —2: No judgement (not measured) -2
Comp. 0: Judgement is OK
—1: Judgement is NG
Scroll 6 DT —-180 to 180 0
Edge0 position X X0 —99999.9999 to 99999.9999 0
Edge0 position Y YO —99999.9999 to 99999.9999 0
Edge1 position X X1 —99999.9999 to 99999.9999 0
Edge1 position Y Y1 —-99999.9999 to 99999.9999 0
Angle TH -180to 180 0
EdgeO ref. position X [SX0 —-99999.9999 to 99999.9999 0
(edge 0 reference. posi-
tion X)
EdgeO ref. positonY  [SYO —99999.9999 to 99999.9999 0
(edge 0 reference. posi-
tion Y)
Edgef ref. position X [SX1 —99999.9999 to 99999.9999 0
(edge 1 reference. posi-
tion X)
Edge1 ref. positonY  [SY1 —99999.9999 to 99999.9999 0
(edge 1 reference. posi-
tion Y)
Reference angle STH —-180 to 180 0
OCR Judgement JG —2: No judgment (not measured), -2
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Index IN —2: Verification OFF, or reading error -2
—1: Verification is NG,
0 to 31: Master data No.
Number of read charac- (N Oto 128 0
ters
Similarity SIM 0to 100 0
Stability STB 0to 100
Number of read charac- N1 32 characters max. 0
ters (line 1) N1
Number of read charac- [N2 32 characters max. 0
ters (line 2) N2
Number of read charac- N3 32 characters max. 0
ters (line 3) N3
Number of read charac- N4 32 characters max. 0
ters (line 4) N4
Individual similarity SM 0to 100 0
Individual stability SB 0to 100
Bar code Judgement JG —2: No judgement (not measured), -2
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Index No. IN —2: Verification OFF or reading error, —2
—1: Verification is NG,
0 to 31: Master data No.
Num. of char. N 0to 1024 0

Calculations and Judgements Using Inspection Item Data
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Inspection item |Data name Expression text Data range Default
string
2D-code Judgement JG —2: No judgement (not measured), -2
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Index No. IN —2: Verification OFF or reading error, -2
—1: Verification is NG,
0 to 31: Master data No.
Num. of char. N 0to 1024 0
2D-code (DPM) |Judgement JG —2: No judgement (not measured), -2
0: Judgement is OK,
—1: Judgement is NG,
—13: Teaching not performed error,
—14: Figure not registered error,
—15: Out of range error
Index No. IN —2: Verification OFF or reading error, —2
—1: Verification is NG,
0 to 31: Master data No.
Num. of char. N 0 to 1024 0
Cell Recog. Rate E 0to 100 0
Contrast C 0to 100 0
Focus F 0to 100 0
Search Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Correlation CRI0] to CR[31] 0to 100 0
Position X X[0] to X[31] —99999.9999 to 99999.9999 0
Position Y Y[0] to Y[31] —99999.9999 to 99999.9999 0
Angle THIO] to TH[31] -180to 180 0
Reference X SX —99999.9999 to 99999.9999 0
Reference Y SY —-99999.9999 to 99999.9999 0
Reference angle ST —180to 180 0
Detection X RX —99999.9999 to 99999.9999 0
Detection Y RY —99999.9999 to 99999.9999 0
Count C 0to 32 0
Shape Search Il |Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Correlation CR 0to 100 0
Position X X —99999.9999 to 99999.9999 0
Position Y Y —99999.9999 to 99999.9999 0
Angle TH -180to 180 0
Reference X SX —-99999.9999 to 99999.9999 0
Reference Y SY —99999.9999 to 99999.9999 0
Reference angle ST -180to 180 0
Detection X RX —99999.9999 to 99999.9999 0
Detection Y RY —99999.9999 to 99999.9999 0
Count C 0to 32 0
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Inspection item |Data name Expression text Data range Default
string
Sensitive Search |Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Correlation CR 0to 100 0
Density DV 0 to 221 0
Position X X —99999.9999 to 99999.9999 0
Position Y Y —99999.9999 to 99999.9999 0
Angle TH -180to 180 0
Detection X RX -99999.9999 to 99999.9999 0
Detection Y RY —99999.9999 to 99999.9999 0
Ref. position X (refer-  |SX —99999.9999 to 99999.9999 0
ence position X)
Ref. position Y (refer-  |SY -99999.9999 to 99999.9999 0
ence position Y)
Reference angle ST —180 to 180 0
NG sub-region CT 0to 100 0
Sub-region number AN 110 99 0
Sub-region number(X) ANX Oto9 0
Sub-region number(Y) ANY 0to9 0
Sub-region pos.X (sub- [DX —99999.9999 to 99999.9999 0
region position X)
Sub-region pos.Y (sub- (DY —99999.9999 to 99999.9999 0
region position Y)
Correlation (sub-region) [CRN[0] to CRN[80] |0 to 100 0
Deviation (sub-region) |DVN[0] to DVN[80] |0 to 221
Edge Position Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Position X X —99999.9999 to 99999.9999 0
Position Y —99999.9999 to 99999.9999 0
Ref. position X (refer-  |SX —99999.9999 to 99999.9999 0
ence position X)
Ref. position Y (refer- |SY —99999.9999 to 99999.9999 0
ence position Y)
Offset amount DF —-99999.9999 to 99999.9999 0
Edge width Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
D. edge width DF 0 to 99999.9999 0
Ref. edge width SW 0 to 99999.9999 0
Edge width W 0 to 99999.9999 0
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Inspection item |Data name Expression text Data range Default
string
Edge Pitch Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Edge pitch N 0to 999 0
Average pitch P 0 t0 99999.9999 0
Max. pitch (maximum  [PH 0 t0 99999.9999 0
pitch)
Min. pitch (minimum PL 0 t0 99999.9999 0
pitch)
Average width w 0 to 99999.9999 0
Max width (maximum  [WH 0 to 99999.9999 0
width)
Min width (minimum WL 0 t0 99999.9999 0
width)
Color Data Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
R average AR 0 to 255 0
G average AG 0 to 255 0
B average AB 0 to 255 0
Color diff./dens. Av. AD Color difference: 0 to 442 0
(color difference/density Density average: 0 to 255
average)
Clr deviat. (color devia- |DV Color difference: 0 to 221 0
tion/density deviation) Density deviation: 0 to 217
Area Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Area AR 0 to 999999999.9999 0
Gravity X X —99999.9999 to 99999.9999 0
Gravity Y Y —99999.9999 to 99999.9999 0
Reference area SA 0 to 999999999 0
Ref. position X (refer-  |SX —99999.9999 to 99999.9999 0
ence position X)
Ref. position Y (refer-  |SY —99999.9999 to 99999.9999 0

ence position Y)
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Inspection item |Data name Expression text Data range Default
string
Labeling Judgement JG —2: No judgement (not measured) -2
0: Judgement is OK
—1: Judgement is NG
—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error
Number of labels L 0to 100 0
Area AR[0] to AR[99] 0 to 999999999.9999 0
Gravity X X[0] to X[99] —99999.9999 to 99999.9999 0
Gravity Y Y[O] to Y[99] —99999.9999 to 99999.9999 0
Reference area SA 0 to 999999999.9999 0
Ref. position X (refer-  |SX —-99999.9999 to 99999.9999 0
ence position X)
Ref. position Y (refer-  |SY —99999.9999 to 99999.9999 0
ence position Y)
Total label area TAR 0 to 999999999.9999
Master angle ATH[O] to ATH[99] |-180to 180 0

The following values can be specified as calculation data to output them.

Data name Expression text string Description
Judgement JG This is t_he judgement result. It is the OR logic of the judgement results of all
expressions.
Judgement 0 JOO This is the judgement results of expression 0.
Judgement 1 Jo1 This is the judgement results of expression 1.
Judgement 31 J31 This is the judgement results of expression 31.
Data O D00 This is the result of expression 0.
Data 1 DO1 This is the result of expression 1.
Data 2 D02 This is the result of expression 2.
Data 3 D03 This is the result of expression 3.
Data 4 D04 This is the result of expression 4.
Data 5 D05 This is the result of expression 5.
Data 6 D06 This is the result of expression 6.
Data 7 D07 This is the result of expression 7.
Data 8 D08 This is the result of expression 8.
Data 9 D09 This is the result of expression 9.
Data 10 D10 This is the result of expression 10.
Data 11 D11 This is the result of expression 11.
Data 12 D12 This is the result of expression 12.
Data 13 D13 This is the result of expression 13.
Data 14 D14 This is the result of expression 14.
Data 15 D15 This is the result of expression 15.
Data 16 D16 This is the result of expression 16.
Data 17 D17 This is the result of expression 17.
Data 18 D18 This is the result of expression 18.
Data 19 D19 This is the result of expression 19.
Data 20 D20 This is the result of expression 20.
Data 21 D21 This is the result of expression 21.
Data 22 D22 This is the result of expression 22.
Data 23 D23 This is the result of expression 23.
Data 24 D24 This is the result of expression 24.

Calculations and Judgements Using Inspection Item Data
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Data name Expression text string Description
Data 25 D25 This is the result of expression 25.
Data 26 D26 This is the result of expression 26.
Data 27 D27 This is the result of expression 27.
Data 28 D28 This is the result of expression 28.
Data 29 D29 This is the result of expression 29.
Data 30 D30 This is the result of expression 30.
Data 31 D31 This is the result of expression 31.

Measurement Data That Can Be Logged

The following values can be logged as measurement data.

Parameter Setting Description
JOO0 to J31 —2: No judgement (not measured), 0: Judgement is | This are the judgement results of expressions
OK, —1: Judgement is NG 0to 31.
Results 0 to 31 —999999999.9999 to 999999999.9999 This is the results of expressions 1 to 31.

FQ2-S4 User’s Manual
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5-1 Performing Test Measurements

After completing the settings in the [Image], [Inspect], and [In/Out] Tab Pages, move to the [Test] Tab Page.
The displayed image is measured automatically. This is called a test measurement. A test measurement is
used to verify that the settings that have been made will produce stable results and, if necessary, to fine-tune
the settings. An overall judgement of all inspection items can be performed.

Test measurements can be performed for through images (default) or saved images.

Performing Test Measurements with Samples

P [Test] — [Continuous test]

1 Press [Graphics+Details].

2 Input an image of a previously prepared obiject.
Check the judgement results.

3 When you finish checking the results, press [Back].

The same five types of displays are available for the [Continuous test] on the [Test] Tab Page, i.e., [Graphics],
[Graphics + Details], [All results/region], [Trend monitor], and [Histogram]. Press the [Back] Button to access the
menu to change the display.

|:E| Changing the Run Mode display: p. 226

Performing Test Measurements with Saved Images (Re-measuring)

This Sensor can save measured images in the Sensor’s built-in memory or on an SD card. Test measurements
can be performed using these saved images.
This function is useful for adjusting the judgement parameters when objects are not available.

P [Test] - [Continuous test] - (Any display)
1 press (3 - K-

FQ Series

214 : ;
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2 Sselect one of the following.
¢ [Log]: Images that are logged in the Sensors internal
memory.
* [Logging image file]: Images that are logged in the SD
card.
* [Camera image file]: Images that were saved as logged
images with the (Log Image) Button.

3 The display switches to the saved image and mea-
surements are taken again.

E[:lSaving images: p. 271
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5-2 Shortening the Measurement Takt Time

Checking the Measurement Takt Time

The measurement time of this Sensor can be checked from the Setup or Run Mode display.

Measurement

/ time

The measurement time is the time taken from when a trigger is input until when all measurement processes are
executed.

During the measurement time, this Sensor will not accept the next trigger. This means that the measurement
time is the basic measurement takt time.

Inputting a trigger

Measurement time
< = Measurement takt time

>

File
Image input Measurement logging Display

Shortening the Measurement Takt Time FQ2-S4 User’s Manual



Increasing Image Input Speed

With the partial input function, it is possible to input only images that are in the region that is necessary for

measurements.

The image measurement region becomes smaller and therefore the image input time is shortened.

Consider the offset in the measurement object when you set the range.
The image in the input range will be displayed in the inspection item setting displays and measurement

displays.

p [Image] - [Camera setup]

1 Press [ 4] - [Partial input] on the right side of the dis-

play.

2 Press [Y] and set the input range along the Y axis by
setting the Y coordinate of the partial input start
point and the Y coordinate of the partial input end

point.

3 Press [X] and set the input range along the X axis by
setting the X coordinate of the partial input start
point and the X coordinate of the partial input end

point.

4 Press [OK].

Y coordinate of the
partial input start point

X coordinate of the
partial input start point

Partial input Y start line

Partial input

Partial input Y end line
Y coordinate of the
partial input end point

Partial input X
start line

Partial input X
end line

Partial input

X coordinate of the
partial input end point

Parameter Setting Description
X coordinate of the partial input start  |Range: 0 to 1,267 Specify the partial input range along the X
point Default: 0 axis.

X coordinate of the partial input end
point

Range: 15 to 1,279
Default: 1,279

Y coordinate of the partial input start
point

* FQ2-S40000C/FQ2-s40000000-M
Range: 0 to 472, Default: 0
FQ2-S4010]000-080]

Range: 0 to 820, Default: 0
FQ2-S40-000

Range: 0 to 1,016, Default: 0

Specify the partial input range along the Y
axis.

Y coordinate of the partial input end
point

FQ2-s4000000/FQ2-s400000-M
Range: 7 to 479, Default: 0
FQ2-s4000000-08]

Range: 7 to 827, Default: 0
FQ2-s40-0J00

Range: 7 to 1,023, Default: 0

FQ2-S4 User’s Manual
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¢ The minimum input widths are 16 for the X axis and 8 for the Y axis.

* The values of the monitor display positions are displayed for the coordinates in the measurement results.
* The coordinate values will not change as a result of the partial input settings.

If you use partial input, perform teaching again. Partial input on the X axis is supported only by the FQ2-
S40000/FQ2-S40000C-M.

Changing the Image Input Mode
Pixel sampling can be applied to the input image to reduce image input time.

p [Image] — [Camera setup] — 4 — [Image input mode]

Parameter Setting Description
Image Input High-speed or Standard Pixel sampling can be applied to the input image to
Mode Default for FQ2-S4UCICI0C/FQ2-S400000C-M: reduce image input time.

High-speed, Default for FQ2-S4CJC1CI1-08/FQ2-S41-1300:

Standard

If you change the image input mode, perform teaching again.
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5-3 Adjusting the Judgement Parameters

Adjusting Judgement Parameters While Looking at Measurement Results

If correct judgements are not possible, you can move directly from the Setup Mode display to the judgement
parameters display to make adjustments.

P [Test] — [Continuous test] — (Either display)

1 Press [ 4] — [Adjust judgement] on the right of the
display.

2 Press the parameters and adjust the values of the
judgment conditions for them.

Setting Up the Best Judgement Parameters Automatically

The judgement parameters of the selected inspection items can be automatically adjusted by using actual
workpieces which are considered as good and faulty products.

P [Test] - [Continuous test]

1 Moveto the inspection item for which you want to au-
tomatically adjust the judgement parameters and
press [ ¢] — [Adjust judgement] on the right side of
the display.

2 Press [4] - [AUtO adiUStment]- huto ad justment

3 Display a sample image of a good object and press
[OK Teach]. Display a sample image of a bad object
and press [NG Teach].

£

Repeat these steps for at least three samples each.

5 Press [Back].
The best judgement parameters will be set automatically.

6 Press [OK].

FQ2-S4 User’s Manual Adjusting the Judgement Parameters 2
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You can select one of the following three patterns as the judgement method.

P [ 4] - [Select the method.] on the right side of the display

1) Threshold (minimum): The lower limit of the variations between OK object is used as the judgement
condition.

2) Threshold (average): The median value between the OK object variations and NG object variations is
used as the judgement condition.

3) Threshold (maximum): The upper limit of the variations between NG object is used as the judgement
condition.

Number of
registered | Press [NG Teach] to register. Press [OK Teach] to register.

samples A A
r A r A

Measurement
value

N
-
-
=

There are no judgement condition settings for the following inspection items.
Bar code and 2D-code
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5-4 Checking a List of All Inspection ltem Results

Individual judgement results for all inspection items can be checked in a list. The individual inspection items
can be selected to change the judgement parameters.

P [Test] - [Continuous test]

1 Press [All results/region] to display the list.

Judgement parameters can also be changed from this display.
Select an inspection item and press [ ] — [Adjust judgement].

FQ2-S4 User’s Manual Checking a List of All Inspection Item Results
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5-5 Saving Data to the Sensor

Until you have saved your settings explicitly to the memory in the FQ2 Vision Sensor, the settings are only
stored temporarily. They will be lost if the power is turned OFF. Execute [Save data] after you have finished
making your settings. The FQ2 Vision Sensor will remind you to do so with a message if you switch from Setup
Mode to Run Mode. You can use this feature to keep the previous settings and discard the new settings if
desired, but keep in mind that all settings that are not saved explicitly are replaced by the settings that are
stored in the memory of the FQ2 Vision Sensor the next time you turn ON the FQ2 Vision Sensor.

Do not turn the power supply OFF while data is being saved. The data that is being saved may become
corrupted.

P [Test]
1 Press [Save data].

2 Press [Yes].

* Scene data and system data can be saved in this way.
D:| Scene data and system data details: p. 262

* Measurement data and image data cannot be saved in this way.
E[:l Logging measurement data: p. 253

* Settings data can also be backed up to an external memory.

E[:l Saving settings: p. 262
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6-1 Starting Operation

When test measurements and adjustments in Setup Mode have been finished, change to Run Mode and begin
actual measurements. In Run Mode, the Sensor operates stand-alone and outputs the measurement
judgement results on the 1/O lines accordingly to the settings. If the Touch Finder or the PC Tool is connected
via network to the Sensor, the operation of the Sensor can be monitored in the following ways.

Run Mode Display

The present display Selected inspection item
name.

Overall judgement

Connected
Sensor name

Selected scene

Measurement processing time number
The time taken from when an

image is input until all

measurements have been Sub-menu

completed.
Used to select the
detection information to
display when more
than one detection
point is detected at the
same time for one item.

Inspection results can be
displayed in six formats, such
as in a list or as a trend graph.

[[1p. 226

These buttons are
displayed both in Setup
and Run Mode.

[Tdp.22

Tool Button or
OK Button

Moving to Run Mode

You can move from Setup Mode to Run Mode by using the following procedure.

1 Press [Run].

h to Run mades

2 Press [Switch to Run mode.].

3 Press[Yes].
If you press [No], the setting will not be saved and
you will move to Run Mode.
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* Returning to Setup Mode

Press & and press [Sensor settings].

* Signal Status When Moving to Run Mode
When moving to Run Mode, the signal will change as shown below and data can be input from and output to an

external device.
Display Setup Mode >< Run Mode

E The BUSY signal that was

ON always ON will turn OFF.
BUSY signal

OFF

FQ2-S4 User’s Manual Starting Operation 2
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6-2 Configuring the Run Mode Display

There are six types of displays that can be used, as shown below.
Select the display as desired.

Checking the Judgement Results of Inspection ltems Checking the Overall Judgement Result History

Graphics Graphics + Details Statistical data

FQ Serles |
|
The image and region currently being In addition to [Graphics] display, indi- The currently measured image and history of
measured will appear. vidual judgement results and measure- the overall judgement results (measurement
ment values of selected inspection count, NG count, and NG rate) will appear.

items will appear.

Checking the Judgements of All

Inspection ltems in a List Displaying Measurement Result Histories

All results/region Trend monitor Histogram
(Standard Models and High-resolution
Models Only)

The judgement results of all inspection The statistical data for the currently The distribution of measurement results of the
items can be checked in a list. selected inspection item can be currently selected inspection item can be
checked against time. checked.

[T p. 228 [ p. 229

p == (Run Mode) - [Select display]

If [Logging setting] is not set to [ON], you will not be able to display trend monitors or histograms in Run
Mode.

[I] Enabling File Logging: p. 256
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The following displays are convenient if more than one Sensor is connected.

Multi sensor NG sensor

Displays the measurement results of Automatically changes to the display for
all connected Sensors. any Sensor with an NG result.
Green display: OK, Red display: NG

p === (Run Mode) - [Sensor monitor]

Specifying the Startup Run Mode Display

The display that appears when power supply is turned ON can be set.
The default setting is [Graphics].

> & (Setup Mode or Run Mode) — [TF settings] — [Startup display] — [Display pattern]

You can set the scene to be displayed when the power supply is turned ON.

[I]Setting the Startup Scene: p. 236

Displaying the Inspection ltem Results

You can scroll though the measurement results of all the configured inspection items by using the following

operations.

Switches to the previous inspection item.

Switches to the next
inspection item.

The following are also displayed in addition to the measurement results for each inspection item.

* Filter item: The results of a filter item is displayed.

* Camera input: The image that is being measured is displayed.

* Position comp.: The result of position compensation is displayed.

* All Region: The measurement regions for all inspection items are displayed.

 Calculation: Displays the results for each expression registered to an inspection item.

FQ2-S4 User’s Manual Configuring the Run Mode Display
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6-3 Checking the Trend of Measurement Results with Graphs

Measurement result histories can be checked using the trend monitor and histograms.

To display trend monitors or histograms in Run Mode, you must make the following setting in advance in Setup
Mode.

> === (Setup Mode) - [TF settings] — [Logging setting] — [ON]

Trend Monitor

Changes in the measurement values of the selected inspection item against time can be observed from the
graph. It becomes possible to predict when malfunctions may occur or to analyze the cause of the malfunction
by checking the trends in the measurement values. The most recent 1,000 measurement values are displayed
on the graph.

¢ [Trend monitor] Display

Switches the display to
the previous inspection
item number.

Specifies the l;]
parameters to display — S

on the Trend Monitor. —— n
FQ Ylari L Used to select the

detection information to
display when more
than one detection
point is detected at the
same time for one item.

Switches the display to the
next inspection item number.

Measurement
values

Changes in the measured value of the selected
inspection item are displayed against time in a graph.

p == (Run Mode) - [Select display] - [Trend monitor]

Arranging the Trend Monitor Display

The display range for the vertical axis and display conditions for the horizontal axis can be changed.

You can display only one parameter in the Trend Monitor. You cannot display multiple parameters at the same
time.

¢ Disabling Automatic Selection of the Display Range

1 Press [ 4] — [Auto display] on the right of the trend monitor.
2  Press [OFF].

* Changing the Display Range of the Vertical Axis

1 Press [ 4] - [Display range] on the right of the trend monitor.
2  Set the minimum and maximum values of the measurement values.
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* Changing the Number of Values That Are Displayed

1 Press [ 4] - [Number of data] on the right of the trend monitor.
2 Select the number of values from 200, 400, and 1,000.

* Trend monitor data is held until the power supply is turned OFF.

* You can select whether to display all data on the trend monitor or only data for which the overall judgement is NG.
Logging settings are applied to the trend monitor as well.
However, they are not applied to trend monitor when it is displayed in Setup Mode.

[I]Check recent measurement trends (recent results logging): p. 258

Histograms

The distribution of each measurement value can be checked on a histogram.
The most recent 1,000 measurement values are displayed on a graph.

Switches the display to Switches the display to
the previous inspection the next inspection

item number. U e I e[ i
v 2dme 0. 1B item number.
Specifies the \ 2 - /

parameter to display
on the histogram.

Used to select the
detection information to

ment values display when more
than one detection
point is detected at the
same time for one item.
(o))
Measurement values
O
©
@
=
The distribution of the measurement values that are equivalent to the o
judgement values is displayed in a histogram for the selected inspection item. S
p === (Run Mode) - [Select display] - [Histogram]
Arranging Histogram Display
The display range on the horizontal axis and the number of data on the vertical axis of the histogram can be
changed.
¢ Disabling Automatic Adjustment of the Display Range
1 Press [ 4] - [Auto display] on the right of the histogram.
2 Press [OFF].
¢ Changing the Display Range of the Horizontal Axis
1 Press [ 4] - [Display range] on the right of the histogram.
2 Select the maximum measurement value, the minimum measurement value, and the class.
229
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e Changing the Number of Data on the Vertical Axis

1 Press [ 4] - [Number of data] on the right of the histogram.
2 Select the maximum number of data to display.

* Histogram data is held until the power supply is turned OFF.

* You can select whether to display all data in the histogram or only data for which the overall judgement is NG.
Logging settings are applied to the histogram as well.
However, they are not applied to histograms displayed in Setup Mode.

[I]Check recent measurement trends (recent results logging): p. 258
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6-4 Adjusting Judgement Parameters during Operation

This Sensor enables judgement parameters to be adjusted while measurements are being performed.
Downtime can be eliminated with this feature because the production line does not have to be stopped while
making adjustments.

Preparations

This function is switched OFF as a default to prevent it from inadvertently working during operation.
Turn ON the function if you want to use it.

p == (Setup Mode) - [Sensor settings] - [Adjustment mode in Run]
1 Press[ON].

Changing the Judgement Parameters in Run Mode

This section describes how to change the judgement parameters without stopping measurement in Run Mode.

p Run Mode

1 Sselect the inspection item for which you want to ad-
just the judgement parameters using the n and u
Buttons.

2 Press [4] - [Adjust judgement].

3 Press the parameters and change the values of the
judgment conditions for them with the slider.

4  press [OK].
The judgement results with the changed judgement
parameters will appear.

The changed judgement parameters will not be reflected in the measurement result until [OK] is pressed.

FQ2-S4 User’s Manual Adjusting Judgement Parameters during Operation
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7-1 Changing the Scene to Change the Line Process

What Are Scenes?

With an FQ2 Vision Sensor, the inspection items that can be processed at the same time are registered as
scenes. A command input from an external device or a touch panel operation can be used to select a certain
scene.

If a scene is registered for each type of measurement object or inspection, the line process can be changed
simply by changing the scene when the measurement object or inspection changes.

Example:
Cap color ™~
/ (Inspection item 0: Color Data)

Label detection These can be registered as

/ (Inspection item 1: Search) one scene.
TEA

\\ Text alignment

(Inspection item 2: Edge Position) /

Line Process Changes:

Scene0) _ fscenes
Inspection for 4 D Inspection for 4 D Inspectionfor | ________ Inspection for
product A product B product C product Z

-

|
C(Co

()

Sy

N (EA)
¢ Maximum Number of Scenes

With the FQ2-S4-series Vision Sensors, you can create up to 32 scenes.

¢ Settings Included with Scenes

The following settings are changed when the scene is changed: Camera image ([Image] Tab Page) and
Inspection ltems ([Inspect] Tab Page). The settings related to external I/O specifications that are included in
the output settings and the system settings for the overall Sensor are used for all of the scenes.

Refer to the following information for the data that is included in the scene data.

[T] 12-1 Menu Tables: p. 458
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Creating New Scenes

The default scene number is 0. To create another scene, use the following procedure to switch the scene and
then make the settings.

p == (Setup Mode) - [Select scene]

1 Press the number of the scene to change to and then
press [Select].

2 The scene will change. Make the settings for the
scene.

Changing Scene Names, Copying Scenes, and Deleting Scenes

p == (Setup Mode) - [Select scene]

1 Press the number of the scene and then press [Re-
name], [Copy], or [Clear].

2 To change the name, enter a new scene name in 15 al-
phanumeric characters or less.
To copy a scene, press the number of the scene to
copy.

Switching Scenes from an External Device

* Changing Scenes with a Parallel Input Command

] p. 292, p. 318

¢ Changing Scenes with a PLC Link Command

[T] p. 393

* Changing Scenes with an EtherNet/IP Command

[1]p 362

¢ Changing Scenes with a TCP No-protocol Command

(1] p.419

* Changing Scenes with a FINS/TCP No-protocol Command

] p.438
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Setting the Startup Scene

p === (Setup Mode) - [Sensor settings] — [Startup settings]

The following items can be set.

ltem

Purpose

Setting range

Startup mode

Select whether the startup scene number is set
manually.

ON

OFF (The scene number when the settings were
saved will be the startup scene number. The star-
tup mode is set to OFF in the default settings.)

Startup scene

Set the scene number to use at startup.

Standard models: 0 to 31,
Single-function models: 0 to 8,
Default: 0

Changing the Scene to Change the Line Process
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7-2 Calibration

Calibration

Calibration is used to convert Camera coordinates into actual coordinates.
You can set calibration to output the detected position in the actual coordinates.

You can convert pixels to actual dimensions and then output them.

Example

540 pixels = 30 mm

You can also compensate for offsets in the origin and coordinate system.

Camera coordinates

0 X

coordinates

— Origin of actual

Origin of /
Camera Y Positive

direction
for angles

coordinates

Origin of actual coordinates ~ Origin of Camera coordinates

¢ Calibration Conversion Methods

There are the following three conversion methods for calibration.

Point specification: You can enter the actual pixel coordinates of any position.
Reference: You can measure a registered model and then enter the actual coordinates of the model.
Parameter: You can enter the calibration values directly.

¢ Setting Calibration

Use the following procedure to set calibration.

1 Set the conversion method to use for calibration.
Select the calibration method (point specification, reference, or parameter) and enter the actual coordi-
nates or other values that are suitable for the selected method.

You can register up to 32 calibration patterns.

Calibration type

Description

Reference

Specify point (point specifica-
tion)

Specify from two to ten points and enter their actual coordinates.

[ . 238

Reference sampling (refer-
ence)

Search for a registered model and enter the actual coordinates
of the position where the model is detected.

I:Dp. 240

Parameter

Enter the numeric values of the parameters directly to calculate
the calibration data.

mp. 242
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2 Select the calibration pattern to use.
Select the calibration pattern to use from the calibration settings.

|:E| Selecting the Calibration Pattern to Use: p. 243

You can set the calibration setting for each scene.
You can use the same calibration setting for different scenes or use a different calibration setting for each scene.

Setting the Calibration Pattern

Point Specification

Set the pixel coordinates of positions to set the calibration pattern.

When you enter the actual coordinates of the specified positions, the calibration parameters are automatically
calculated.

You can register the coordinates of up to 10 positions.

« Different Magnifications in X and Y Directions
Specify three positions.
X:¥Y=5:3

Calibration

ﬁ

If two positions are set, a lefthand coordinate system will be set (i.e., clockwise is the positive direction).
If you want to include the coordinate system in the calibration, specify three positions.

p === (Setup Mode) - [Calibration]

1 Select the data region to set from [Calibration data 0] N 0.Calibration datadl
to [Calibration data 31]. X
A Specify point

2 Press [Modify]. el
3 Press [ ] - [Specify point] on the right of the display.
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4  Press [No. 1] and then press [Modify].

5 Press the Camera coordinates to register on the dis- Cross mark
play to select them.
A cross mark will be displayed on the selected position.

poifnt coord,

* You can enlarge the display.

FQ Series
ED Image Zoom: p. 244
¢ You can fine-tune the coordinates that are set.

Press [ ] - [Console] on the right of the display to display the [(2faf o |
console.

Press the Cross Key on the console to change the coordinates
one pixel at a time.

6 Press[OK].

7 Enter the actual coordinates of the specified position.
Press [ ] - [Actual coord.] on the right of the display.

8 Enter the actual X and Y coordinates and press [OK]. ~J
9 Repeat the above steps 4 to 8 to set the coordinates o
of the remaining positions. baint S
oint é
=
Actual g
T
c
3
Q
=
?
10 wnhen you have finished setting the coordinates for
all of the positions, press [Generate parameters].
Generate parameters_-
239
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11 The calibration parameters will be displayed. o ity 0.Calibration datal

The items in the calibration parameters are listed in the

following table.

Iltem Setting Description
A Calculated value These are the calibration conversion values.
These values are used to convert the Camera coordinates to the actual coordinates.
B Calculated value The following formulas are used to convert to actual coordinates.
* (X,Y): Camera coordinates of measurement position, Unit: pixels
c Calculated value * (X',Y"): Converted coordinates (actual coordinates)
X'=AxX+BxY+C
D Calculated value
Y'=DxX+ExY+F
E Calculated value
F Calculated value
Reference

With this method, the calibration settings are based on measurement results.

When you enter the actual coordinates of the position that results from searching for a registered model, the
calibration parameters are calculated automatically. (The position resulting from the search is found at the
subpixel level.)

Model

Same Magnification in X and Y Directions

Measure two positions and enter the actual coordinates of them.

Different Magnifications in X and Y Directions

Measure three positions and enter the actual coordinates of them.

Calibration
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p == (Setup Mode) - [Calibration]

1 Select the data region to set from [Calibration data 0] 0.Calibration dataD
to [Calibration data 31].

2 Press [Modify].
3 Press [4q] - [Reference] on the right of the display.

4 Press [No. 1] and then press [Modify].

5 Movethe rectangular frame to specify the model region. AT

* You can edit the model region.
The procedure is the same as that for the search function.

D:lEditing the Model and Measurement Regions: p. 142

6 Press [OK].

7 Press a reference sample to get the Camera coordi-
nates.

8 Enter the actual coordinates of the specified position. -
Press [ ] — [Actual coord.] on the right of the display.

9 Enter the actual X and Y coordinates and press [OK] Point coord, settino 0.Calibration data(

10 Repeat the above steps 4 to 8 to set the coordinates 5 )
of the remaining positions. baint
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11 When you have finished setting the coordinates for

all of the positions, press [Generate parameters].

12 The calibration parameters will be displayed.
The items in the calibration parameters are the same as
those for point specification.

Parameter

With this method, you directly enter values to set calibration.
The calibration parameters will be automatically calculated when you enter the following three parameters.

0.Calibration dataQ

Parameter

Setting

Description

Coordinate (coor- | Righthand or Lefthand

dinate system)

Default: Lefthand

Lefthand: The positive direction is clockwise when coordinates are specified.
Righthand: The positive direction is counterclockwise when coordinates are specified.

Lefthand
Coordinate 0
System X
# positive direction
Y
Righthand % o
Coordinate Positive direction
System 0 \
X
Origin Upperleft, Lowerleft, or |Select the location of the origin of the coordinate system.
Center
Default: Lowerleft Upper left
Center
Lower left
Magnification 0.0001 to 9.9999 Set the actual dimension that corresponds to one pixel.
Default: 1.0000
242 : -
Calibration
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p == (Setup Mode) - [Calibration]

1 Select the data region to set from [Calibration data 0]
to [Calibration data 31].

2 Press [Modify].
3 Press [ 4] - [Parameter] on the right of the display.

4 set the following parameters: [Coordinate], [Origin],
and [Magnification].

5 Press[OK].

6 The calibration parameters will be displayed.
The items in the calibration parameters are the same as
those for point specification.

Selecting the Calibration Pattern to Use

In the Camera setup, select the calibration pattern to use.

Hod ify

Parameter 0.Calibration data(

Coordinate |Lefthand n

Origin Upper left

Haonificat

You can select the calibration pattern for each scene.

P [Image] — [Camera setup]

1 Press[4]-[Select calib. data] on the right of the dis-
play.

2 Select the calibration pattern from [Calibration data 0]
to [Calibration data 31].

3 Press [Back].

If the selected calibration data has not been set yet, a message will be displayed asking if you want to go to the cali-

bration setting display.

FQ2-S4 User’s Manual
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7-3 Display Functions

The procedures given in this section can be used to make the Sensor easier to use and the display easier to see.

Image Zoom

The display can be zoomed in or out to make the image easier to see.

p (3l (Setup Mode or Run Mode)

Display

Enlarges the display.

Reduces the display.
Fits the image to the display size.

Press [Back] to end setting the display.

Displaying a Live Image
You can display a live image to check the image that is input by the Sensor in realtime.

p [ (Setup Mode)

Press =

Press [Cameral].
Press [Live].

NRWN =

Press the [Back] Button to return to the [Display] Dis-

FQ Series
play.

hl'a"l

Displaying a Frozen Image

You can display a frozen image to stop image refreshing and display the last image that was input.

p [ (Setup Mode)

Press =

Press [Camera].

Press [Freezel.

Press the [Back] Button to return to the [Display] Dis-
play.

NWN =

FQ Series

=
L

i Display Functions FQ2-S4 User’s Manual



Displaying a Saved Image

You can display an image that was saved in internal memory in the Sensor or in an SD card. This can be done
to configure inspection items or to check measurements using saved images.

p [ (Setup Mode)

1 Press .

2 You can select one of the following types of images
to display.
* [Log]:
Images that are logged in the Sensor’s internal memory
* [Logging image file]:
Images that are logged in the SD card
* [Camera image file]:
Images that were logged with (Logging Button)

D:|Saving the Currently Displayed Camera Image:
p. 268

3 Pressthe [Back] Button to return to the [Display] Dis-
play.

Refer to the following information for the procedures to save images.

D:l Logging Measurement Data: p. 252

Updating the Display and Measurement Results Only for NG Measurement Results

In Run Mode, you can specify updating the display of the image and measurement results only when the
measurement result is NG.

p [ (Run Mode)

1 Press )

2 Press [Last NG image].
3 Press [Back].

FQ Series |

FQ2-S4 User’s Manual Display Functions
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Change the following setting to display the last NG image after restarting.

> & (Setup Mode or Run Mode) — [TF Settings] — [Startup display] — [Display update mode]
1 Press [Last NG image].

If an operation to change the display is performed (e.g., if the display pattern is changed or the inspection item is
changed) when displaying images for NG results is set, the display will change to refreshing the most recent mea-
surement results and the most recent NG display will disappear.
To ensure that you can check the NG results, log the NG results.

|:E| Checking Recent Measurement Trends (Recent Results Logging): p. 258

Automatically Changing to the Display for Any Sensor with an NG Result

You can change the settings to automatically display the Sensor for which the measurement result is NG if
more than one Sensor is connected.

p == (Run Mode) - [Sensor monitor] — [NG Sensor]

Hiding the Menu
You can hide the menu and display only the image on the Touch Finder or PC Tool to check the part of the
image hidden behind the menu.

If you press the icon again, the menu will be displayed.

p [ (Setup Mode or Run Mode)

Turning ON/OFF the Touch Finder Backlight

You can use Eco Mode to turn OFF the LCD backlight and reduce the power consumed by the Touch Finder
whenever there is no operation on the Touch Finder for 30 seconds or longer. The LCD backlight will turn ON
whenever any part of the touch panel is pressed.

> & (Setup Mode or Run Mode) — [TF settings] — [LCD Backlight] - [ECO mode]

Changing the Brightness of the Touch Finder

The brightness of the LCD backlight can be changed to any of five levels.

p == (Setup Mode or Run Mode) - [TF settings] - [LCD Backlight] — [Brightness]

Display Functions FQ2-S4 User’s Manual



7-4 Monitoring the Signal I/O Status

You can check if the 1/0O connections are working normally.

P [In/Out] - [I/O monitor] - [I/O monitor]

1 The I/O status of the external devices will be dis- Input Signals (TRIG and INO to IN5)

played. Signals that are displayed in red are
2 Press the [OK] Button to return to the [Communica- currently being input from the
tion check] Display. external devices to the Sensor.

1/0 monitar

Output Signals

(OUTO, OUT1, and OUT2)

Signals that are displayed in red are
currently being output from the Sensor
to the external devices.

You can turn the signals ON and OFF
by pressing them to test the outputs.

When the Sensor Data Unit is connected, the I/O status of the following signals are displayed.
FQ-SDU1LI: TRIG, DSA, RST, INO to IN7,

RUN, OR, BUSY, ERR, STG, SHT, ACK, GATE, and DO to D15
FQ-SDU2[l: TRIG, RST, INO to IN5,

RUN, OR, BUSY, ERR, STG, SHT, and ACK
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7-5 Connecting to More Than One Sensor

You can connect up to eight Sensors to one Touch Finder or computer.
This sections describes how to connect more than one Sensor to a Touch Finder or computer.

Setting the Sensors to Connect

Use the following setting to connect more than one Sensor to a Touch Finder.

Automatically Connecting Sensors

The Touch Finder can detect Sensors and automatically connect to them in the order that it detects them.
The Touch Finder can detect up to 32 Sensors and it can connect to up to eight Sensors at the same time.
Set this parameter to [OFF] to connect to only a specific Sensor.

p === (Setup Mode or Run Mode) - [TF settings]

1 set [Auto sensor detection] to [ON].

If there are more than eight Sensors available for connection, use [Specify sensor] to select the Sensors to connect.

ED 3-1 Selecting a Sensor for Configuration: p. 58

Registering the Sensors to Connect

You can set any of the Sensors for connection to the Touch Finder and register them.

p == (Run Mode) - [Sensor monitor] — [Multi sensor]

1 Press [ 41 — [Specify sensor] on the right of the dis-
play.

2 Press a blank line and then press [Add].
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3 Enter the IP address.

4  Press the IP address that you entered, and then press
[Comm. test] to confirm that connection is possible.

Selecting the Sensors to Connect

You can select the Sensors to connect to the Touch Finder from a list.

p === (Run Mode) - [Sensor monitor] — [Multi sensor]

1 Press [ 4] - [Specify sensor] on the right of the dis-
play.

2 Press the check boxes of the Sensors to connect to
select them.

* The Sensors that can be set are indicated by an asterisk before
the Sensor name.

* You cannot select the check box if a Sensor that was registered
by the user cannot be detected.

* The names of Sensors that are on the same network as the
Touch Finder are given in parentheses.

FQ2-S4 User’s Manual Connecting to More Than One Sensor
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Selecting the Display When More Than One Sensor Is Connected

Selecting the Display When More Than One Sensor Is Connected

You can select the display to appear on the Touch Finder when more than one Sensor is connected.

> === (Setup Mode or Run Mode) — [TF Settings] — [Startup display] — [Startup screen type]

1 Select one of the following display types.

Display type Description

Multi Sensor Simultaneously displays the images from up to eight detected Sensors.
The display positions for Sensors that are not connected will remain blank.

* The Sensors are connected in the order that they are detected.
You can change the display positions of the Sensors.

Specifying Sensor Display Positions for Multiple Sensors ([Multi Sensor] or
[Auto] Only): p. 250

« If there are more than eight Sensors that can be connected, select the Sensors to con-
nect from the list of Sensors

D:l Selecting the Sensors to Connect: p. 249
* Register the Sensor to connect to display a specific Sensor.

D:l Registering the Sensors to Connect: p. 248

NG sensor Of the connected Sensors, displays the image from the Sensor that most recently had an
NG result.

Single sensor Displays the image from only one Sensor.
Of the Sensors, the image from only the Sensor that is specified in [Sensor selection] is
displayed.

If a Sensor is not specified in [Sensor selection], the image from the first Sensor that is
detected will be displayed.

ED Specifying the Sensors to Connect Continuously: p. 269

Auto (default) Automatically adjusts the display according to the number of Sensors that are detected.

If more than one Sensor is detected, the images from up to eight Sensors are displayed at
the same time.

If eight Sensors are connected, the display is the same as that for [Multi sensor].

Specifying Sensor Display Positions for Multiple Sensors ([Multi Sensor] or [Auto] Only)

If [Startup screen type] is set to [Multi sensor] or [Auto],*1 you can specify the position of the image on a split
display for each Sensor that is displayed.
*1 This can be done only when the maximum number of Sensors (eight) are connected.

p == (Run Mode) - [Sensor monitor] — [Multi sensor]

1 Press [ 4] - [Display position] on the right of the dis-
play.

2 Press the display of the Sensor for which to specify
the display position. A list of numbers for the display
positions will be displayed.

3 select a number from the list of display positions. The
display for the Sensor will be displayed in the posi-
tion that corresponds to the specified number.

= Connecting to More Than One Sensor FQ2-S4 User’s Manual



The display positions that are set with [Display position] are cleared when the power supply to the Touch Finder is
turned OFF.

However, if the Sensor status is changed (by changing from Setup Mode to Run Mode), the current settings for [Dis-
play position] are saved in the Touch Finder. Therefore, the next time the same Sensors are connected, they will be
displayed in the same positions.

If a previously connected Sensor is not detected, either the display position will be blank, or if [Auto sensor detection]
is set to [ON], the Touch Finder will display another Sensor that it has detected.

If a previously connected Sensor is then detected by the Touch Finder, it will display the image from it in the previous
display position.

FQ2-S4 User’s Manual Connecting to More Than One Sensor
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7-6 Logging Measurement Data and Image Data

There are two ways to log data.
Data is temporarily saved in memory inside the Sensor.
Large amounts of data are saved in SD cards or other external media.

Recent results logging:
File logging:

The amounts and types of data that can be logged depend on the logging method that is used, as shown in the

following table.

Logged data Logged quantity
Recent results logging File logging
Statistical data One value (The average value of the mea- |Not possible.

surement results in the collected measure-
ment data is continuously updated.)

Measurement data

1,000 measurement values max. 2

Image data

20 images max.

Up to the capacity of the external memory

1
*2

For recent results logging, the oldest data is overwritten when the maximum number of saved data items is exceeded.
This limit is for one data item.

If more than one data item is logged at the same time, logging can be performed as long as the total number of data items in all logged

data is 32,000 or less.

Logging Procedure

Use the following procedure to log data.

Logging

(common settings for recent results logging and file logging)

settings

A

y

Output settings

(common settings for recent results logging and file logging)

(Change to Run Mode.)

v

Execution of recent
results logging

)

* Saving Recent Results Logging Data

D] p. 260

* Deleting Logged Data
[1] p.260

252

Enabling file logging

(Change to Run Mode.)

| Executing file logging. |

A4

[ Execution of file logging ]

Logging Measurement Data and Image Data

 Setting Logging Conditions

[T

* Selecting the Measurement Data To Log

[1] p.254
* Setting the File Name for Logged Data

D:| p. 255

 Setting the Format for Saving Measurement Data

Dj p. 256

File logging: p. 253
Recent results logging: p. 258

 Enabling File Logging
D] p. 256

« Starting and Stopping Logging

p. 257
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Logging All Data (File Logging)

Large amounts of measurement and image data can be saved in files in external memory (SD cards or computer).

Image logging file
Data logging file

Touch Finder

FQ2 Vision Sensor (e —)

Saved for
each

Computer*1

measurement .
- -—-( Hard disk drive )

~—
“zy

*1: Image data and measurement data can be logged in the same way as for the Touch Finder by installing the PC Tool for FQ.

E[:l System Configuration: p. 26

Only the data for the Sensor that is currently being displayed will be logged even if more than one Sensor is con-
nected.

If multiple sensors are displayed, or if the most recent NG sensor is displayed, only the results of the sensor that was
displayed before changing to the other sensor monitor screen will continue to be logged. Simultaneous logging of the
results of multiple sensors is not possible.

Setting Logging Conditions
Use the following procedures to set the conditions to log data.

P [In/Out] - [Log setting]

* Image Data
1 Press [Image logging].
2 Change the logging conditions, and then press
[Back].
the kind of image. (m:
253
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¢ Measurement Data

1 Press [Data logging] — [Condition].

2 Change the logging conditions, and then press
[Back].

Data logging

t the kind of data. (max 1000

ltem Description

Image logging (image data) | ¢ All: All images will be logged regardless of the measurement results.
* Only NG: Only images for which the overall judgement was NG will be logged.
* None: No images will be logged (default).

Data logging (measurement | « All: All measurement data (Measured values and calculation results) will be logged regardless of the

data) measurement results.

* Only NG: Only measurement data (Measured values and calculation results) for which the overall
judgement was NG will be logged.

* None: No measurement data (Measured values and calculation results) will be logged (default).

The logging parameter settings are the same for recent results logging.

Selecting the Measurement Data To Log

Use the following procedure to select the measurement data to log.
P [In/Out] - [Log setting] — [Measurement data] — [Select data]

1 Press the inspection item or expression that has the
parameter for which to log data.

2 Pressthe parameter for which to log data to select it.

The procedure to select the measurement data to log is the same for recent results logging.
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Storage Locations and File Names for Logged File Data

Data Storage location File name
Image logging \sensor_name\ . img_YYYY_MM_DD-HH_MM_SS.IFZ"3
(image data) LOGIMAGE\number "> 2 Example: The following name would be used for measurements performed at

10:10:21 pm on May 10, 2012: img_2012_05_10-22_10_21.IFZ

Data logging (mea-
surement data)

\sensor_name\LOGDATA 2

File name_YYYY_MM_DD-HH_MM_SS.CSV™
Example: The following name would be used for measurements performed at
10:10:21 pm on May 10, 2012: 2012_05_10-22_10_21.CSV

*1: A five-digit number is assigned as a name to the image data storage folder in the order of folder creation as

shown below.

Up to 100 images are stored in each folder.

00000
00001

*2: Files are stored in the following folder when the PC Tool is used.
\My Documents\OMRON FQ\SDCard

*3: You can change the “img” at the beginning of the file name.

*4: You can add a character string to the beginning of the file name.

* Setting the File Name for Logged Data

You can set a character string to add to the beginning of the file name for logged data.
Image data: You can change the “img_" at the beginning of the file name for logged data to another text string.
Measurement data: You can add a character string to the beginning of the file name for logged data.

p === (Setup Mode or Run Mode) - [TF settings] - [File format]

1 Select the item for which to add to or change the file name and then press [Logging image file]
or [Logging data file].

ANWN

Press [File name prefix].

FQ2-S4 User’s Manual

Enter the file name (up to 15 alphanumeric characters) and press [OK].
Press [OK].
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File Format

Image data: Image data is saved in a special format for OMRON Vision Sensors. (The file name extension is

IFZ.)

Measurement data: Measurement data is saved in the following CSV format.

Data [Time Measrement ID [Scene MNo. | Judee l]_lJ.ORG 0X0 |- JIDCR1 11.Dift 0.000
vyyy_mm dd|hh_mm ss 100 0 0 85 162 79 578] 58
yyyy_mm ddlhh_mm ss 150 0 =1 88 155 82 581 61
T A
Y Hf_)
1) 2) 3) 4) 5) 6) 7)
Iltem Format Description
1) Date’! YYYY/MM/DD This is the date that the measurement data was obtained from
the Sensor.
2) Time™! hh:mm:ss This is the time that the measurement data was obtained from
the Sensor.
3) Measurement ID This is the measurement ID information.
4) Scene No. Scene number
5) Judge Overall judgement
0: OK, —1: NG, —2: NC (not measured)
6) Inspection item I(inspection_item_number).(measure | The data selected for logging in the [Measurement data] under
region ment_item)(detection_point) [Log setting] is output. If multiple results are detected, only the
Example: The correlation of the sec- | maximum number of data items that is set in the [Measurement
ond detection point in a search for data] are output.
inspection item number 0 would be
given as follows: 10.CR2
7) Expression region Z0.D** This is the expression results for each expression.
Example: The fourth registered
expression would be given as fol-
lows: Z0.D04

*1:

The data and time are not recorded with the measurement data. Therefore, this is not the date that the measurement was executed. This
is the date that the PC Tool or the Touch Finder obtained the data from the Sensor.

Changing the Format for Saving Measurement Data

The output CSV file format can be changed according to the external device.
> & (Setup Mode or Run Mode) — [TF settings] — [File format] — [Logging data file]

1 Press [Output format].
2 Change the required items in the CSV format.
3 Press [Back].

Iltem

Symbol

Field separator

None, comma (default), tabs, space, colon, semicolon, CR, or CR+LF

Decimal symbol

None, point (default), or comma

Record separator

None, comma, tabs, space, colon, semicolon, CR, or CR+LF (default)

Enabling File Logging

You must enable file logging before you can execute it.
P == (Setup Mode) - [TF settings] - [Logging setting]

1 Press [ON].

Logging Measurement Data and Image Data
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Starting and Stopping Logging

After logging is started (i.e., set to ON), the specified image data and measurement data will be saved in the
SD card or computer hard disk each time measurements are performed.

p == (Run Mode)

Press [Logging].

Press [Image logging] or [Data logging].
Press [ON] to start logging.

Press [OFF] to stop logging.

Press [Back].

" WN =

To save logged data, you must first select either [All] (all data is saved) or [Only NG] (only NG data is saved) in the
logging parameters.

EDSetting Logging Conditions: p. 253

Ensuring That All Measurement Results Are Logged in External Memory

To ensure that all measurement results are actually saved, change the settings so that the BUSY signal
remains ON until logging has been completed. During operation, do not input the next trigger until the BUSY
signal turns OFF.

P [In/Out] - [I/O setting] — [I/O terminals] — [Output] Tab Page — [BUSY output]
Change the BUSY output parameter to [Data logging].

Trigger signal
P Sensor ol Touch Finder _
- Ll Bl »
Eata. Image .

Image input, Measurements _ ‘ogglngL _ logging . Display

ON

BUSY
OFF

* File logging cannot be used when performing continuous measurements.

* If you use the PC Tool, the logging time may vary by up to 100 ms depending on the application conditions of your
computer.

* If logging data to an SD card, the write time varies depending on the amount of the available space on the SD
card.
Reference value: For SDHC class 4, the time required to write image data is approx. 200 to 800 ms.
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Checking Recent Measurement Trends (Recent Results Logging)

The most recent measurement results can be logged inside the Sensor.

Even if data is not logged in external memory, such as an SD card, trends in measurement results can be
easily checked on the Touch Finder.

However, if the power supply is turned OFF or the scene is changed, this data will be lost.

Trend monitor

Recent measurement results

| Measurement data, Calculation result: Most recent 1,000 values |

|Image data: Most recent 20 images |

| Statistical Data |

% Touch Finder

p. 228

Statistical data
Run
13

HE rate(%

Setting Logging Conditions

Use the following procedure to set the conditions for the measurement data, image data, and statistical data
that will be logged.

Some of these operations and settings are the same as for file logging.

D:l Setting Logging Conditions: p. 253

Item Description

Statistical data Statistical data, such as the number of measurements, the number of NG overall judgements, and the
NG rate, since the power supply was turned ON will be logged.

* ON: Statistical data will be displayed (default).

* OFF: Statistical data will not be displayed.

Logging image (image data) | These are the same as for file logging.

Logging data (measurement
data)

The logging parameters for image data and measurement data are the same as those for file logging.
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Selecting the Measurement Data To Log

With recent results logging, you can select what measurement data to log.
These settings also apply to file logging.

E[:l Selecting the Measurement Data To Log: p. 254

Starting Logging

Logging will be started as soon as the conditions for logging have been set.
If the settings are saved, logging will start automatically the next time the power supply is turned ON.

Checking the Results of Logging

The results of logging can be checked using the trend monitors, histograms, or statistical data.

[T ]p.226

Use the following menu command to check the image data.
p [ (Setup Mode) - il - [Log]
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Deleting Logged Data

The logged data will be deleted when the power supply to the Sensor is turned OFF or the scene is changed.
The logged data can also be deleted without turning OFF the power supply.

e Setup Mode
P [In/Out] - [Log setting]

1 Press [Delete Log].

Saving Logged Recent Results Data in a File

Although the logged recent results data will be deleted when the power supply is turned OFF, it can be saved in

a file in external memory.
The most recent 1,000 measurement values and the most recent 20 images will be saved.

> === (Setup Mode) — [Save to file] - [Logging] Tab Page

1 Press the data to save.

2 The following display will appear if [Logging image] is
pressed.
Select whether to save the most recently logged image or
to save all of the image data that is logged in the Sensor.

Latest image A1 images

The file storage locations and file format are given in the following table.

Iltem Storage location File name
Statistical data \sensor_name\LOGDATA"! File name_YYYY_MM_DD-HH_MM_SS.CSV2

: Example: The following name would be used for
Logging data (measurement measurements performed at 10:10:21 pm on May
data) 10, 2012: 2012_05_10-22_10_21.CSV
Logging image (image data) |\sensor_name\LOGIMAGE "’ img_YYYY_MM_DD-HH_MM_SS_NNN.IFZ™3

Example: The following name would be used for
measurements performed at 10:10:21 pm on May
10, 2012: img_2012_05_10-22_10_21_000.IFZ
“NNN” is a serial number that is added when
images are logged at the same time.

*1: Files are stored in the following folder when the PC Tool is used.
\My Documents\OMRON FQ\SDCard

*2: You can add a character string to the beginning of the file name.

*3: You can change the “img” at the beginning of the file name.
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¢ File format

Statistical data: The data is saved in the following CSV format.
Number of measurements, number of OKs, number of NGs, OK rate, NG rate (delimiter)
Image data: Image data is saved in a special format for OMRON Vision Sensors.

(The file name extension is IFZ.)
Measurement data:  Measurement data is saved in CSV format.

The same format is used to log the most recent results to files for the inspection item region and expression
region in the file logging function.

D:lFiIe Logging Format: ltems 8 and 9 on p. 256

* The saved recent measurement data cannot be loaded back into the Sensor and displayed on a trend monitor or histo-
gram.

* The data and time are not recorded with the measurement data.
The file name is created from the time when the file is saved. It does not indicate when the measurement was made.

The recent log data will be cleared if the scene is changed.
Changing the Format for Saving Measurement Data

The output CSV file format can be changed according to the external device.

E[:l Changing the File Format: p. 256
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7-7 Saving Sensor Settings

The Sensor settings are saved in flash memory inside the Sensor.
This section describes how to back up the settings in and restore them from an SD card or other external

memory.

Backing Up Settings in External Memory

> === (Setup Mode) — [Save to file] — [Setting] Tab Page

Press the data to save.

1

2 Enter the file name in 15 characters or less.
After entering the file name, press [OK]. The data will be
saved and the display will return to [Save to file].

Applicable Data

Data

Storage location”!

Description

Scene data (The file name
extension is SCN.)

\sensor_name\SCN

The following data is backed up for each scene.
 Settings for all inspection items
* Order of inspection items

Scene group data (The file
name extension is SGP.)

\sensor_name\SGP

All scene data is backed up.

Dictionary data (The file name
extension is DIC.)

\sensor_name\DIC

Dictionary data is backed up.

All dictionary data (The file
name extension is DGP)

\sensor_name\DGP

All dictionary data is backed up.

Sensor system data (The file
name extension is SYD.)

\sensor_name\SYD

All system data in the Sensor is backed up.
The system data is the same for all scenes.

All Sensor data (The file
name extension is BKD.)

\sensor_name\BKD

All settings in the Sensor (all scene data, Sensor system data, and calibra-
tion group data) are backed up.

Touch Finder data (The file
name extension is MSD.)

\MSD

All settings in the Touch Finder are backed up.

Calibration data (file name
extension: CLB)

The calibration settings for each scene are backed up.

Calibration group data (file
name extension: CGP)

The calibration settings for all scenes are backed up.

*1 For the PC Tool, data will be saved in the following folder: \\..\My Documents\OMRON FQ

Saving Sensor Settings
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Restoring Data to the Sensor from External Memory

p === (Setup Mode) - [Load from file]

1 Press the data to be restored.

fram file.

2 The selected data will be read from external memory
and displayed.
Press the file to load.
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With an FQ2 Vision Sensor, the following folders are automatically created in the SD card according to the data
that is saved. The specified data is saved in files in these folders.

\sensor_name\SCN Scene data (The file name extension is SCN.)
\sensor_name\SGP Scene group data (The file name extension is SGP.)
\sensor_name\DIC Dictionary data (The file name extension is DIC.)
\sensor_name\DGP All dictionary data (The file name extension is DGP.)
\sensor_name\SYD Sensor system data (The file name extension is SYD.)
\sensor_name\BKD All sensor data (The file name extension is BKD.)
\sensor_name\CLB Calibration data (The file name extension is CLB.)
\sensor_name\CGP Calibration data (The file name extension is CGP.)
\MSD Touch Finder data (The file name extension is MSD.)
\sensor_name\LOGIMAGE Image data (The file name extension is IFZ.)
\sensor_name\LOGDATA Statistical data and measurement data (The file name extension is CSV.)
\CAPTURE Captured images (The file name extension is BMP.)
Camera image data (The file name extension is IFZ.)

*1: For the PC Tool, data will be saved in the following folder: \\..\My Documents\OMRON FQ

The PC Tool does not support SD card operations.
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Inserting and Removing SD Cards
Inserting an SD Card in the Touch Finder

1 Open the cover to the SD card slot on the top of the
Touch Finder.

2 Insert the SD card with the back of the SD card facing
the front of the Touch Finder and press it in until it
clicks into place.

3 Close the cover to the SD card slot.

Removing an SD Card from the Touch Finder

1 Open the cover to the SD card slot on the top of the
Touch Finder.

2 Press in on the SD card until you hear a click.
3 Pull out the SD card.
4 Close the cover to the SD card slot.

* Never remove the SD card while data is being saved or read. The data on the SD card may be corrupted.

Do not restart or turn OFF the power supply to the Sensor or Touch Finder while a message is being displayed
saying that data is being saved to or read from the SD card. The settings or system data may be corrupted.
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Checking the Available Space on the SD Card

Before saving data to the SD card, use the following display to make sure that there is sufficient space available
on the SD card.

p === (Setup Mode or Run Mode) - [TF settings] - [SD card] - [SD card information]

The following information in the SD card inserted in the Touch
Finder can be checked.

8D card information

Capac ity

free memary

Formatting an SD Card

p === (Setup Mode or Run Mode) — [TF settings] - [SD card] - [Format]
Press [Yes] to start formatting. 3D card

ature can not run an
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7-9 Convenient Functions for Operation

This section describes the functions that can be used during Sensor operation.

Setting a Password to Prevent Unwanted Changes

A password can be set to prevent unwanted changes to settings.
If a password is set, you cannot change from Run Mode to Setup Mode without entering the password.

Setting a Password

p === (Setup Mode) - [Sensor settings] — [Password settings]

1 Press [Password on/off] and press [ON].
2 Press [Enter password].
3 Entera password containing up to 15 characters and press [OK].

Clearing the Password

p == (Setup Mode) - [Sensor settings] - [Password settings]
Press [Password on/off] and press [OFF].

Entering the password when switching from [Run] Mode to [Setup] Mode.

1 ifa password is set and you try to change from Run
Mode to Setup Mode, the following password entry
display will appear.

p == (Setup Mode) - [Sensor settings]
2 Press the text box. A keyboard display will appear.

Enter the password and press [OK]. If the password
is correct, the Setup Mode will be displayed.

* This password restricts only the operation to switch from Run Mode to Setup Mode.

It does not restrict other operations.
* If you forget the password, contact your OMRON representative for the procedure to clear the password.
* The password is deleted when the Sensor is initialized.
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Capturing the Displayed Image

The current display on the Touch Finder or PC Tool can be captured and used in text files and other files on the
computer.

The captured images are saved in external memory*1 as bit maps.
*1: Images captured on the Touch Finder are saved in the SD card. Images captured with the PC Tool are saved in the computer’s hard disk drive.

P 21 (Setup Mode or Run Mode)
The image that is being displayed when the button is pressed is saved in external memory.

* Storage Location and File Names

Storage location File name

\CAPTURE YYYY_MM_DD-HH_MM_SS_MS.BMP

Example: The following name would be used for an image that was captured at
10:10:21.350 pm on March 10, 2010.

2010_03_10-22_10_21_350.BMP

Make sure an SD card is inserted in the Touch Finder before capturing display images.

For the PC Tool, data will be saved in the following folder: \\..\My Documents\OMRON FQ

Saving the Currently Displayed Camera Image
You can save the Camera image that is displayed on the Touch Finder or computer.
p [ (Setup Mode) — - (Log Image Button)
The Camera image that is being displayed when the Button is pressed is saved in external memory.

* Storage Location and File Names

Storage location File name

\CAPTURE YYYY_MM_DD-HH_MM_SS_MS.IFZ
Example: The following name would be used for an image that was captured at
10:10:21.350 pm on March 10, 2010: 2010_03_10-22_10_21_350.IFZ

Make sure an SD card is inserted in the Touch Finder before capturing display images.

For the PC Tool, data will be saved in the following folder: \\..\My Documents\OMRON FQ
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Setting the Startup Run Display Pattern

You can select the startup run display pattern.

p === (Setup Mode or Run Mode) - [TF settings] - [Startup display] - [Display pattern]

1 Select from the following: [Graphics], [Graphics + Details], [Statistical data], [All results/region],
[Trend monitor], or [Histogram].

Specifying the Sensors to Connect Continuously

You can specify one Sensor to connect to the Touch Finder.
The Touch Finder will connect to that Sensor each time the Touch Finder is started.

> & (Setup Mode or Run Mode) — [TF settings] — [Startup display]

1 set [Specify sensor] to [ON].
2 Set [Sensor selection] to the IP address of the Sensor.

If the Touch Finder cannot connect to the specified Sensor when the Touch Finder is started, it will continue to retry
until a connection is made.

If connection to the specified Sensor is not possible, press the [Cancel] Button to cancel connecting to the specified
Sensor.

Monitoring and Setting Up a Sensor from Two Touch Finders

You can monitor and set up the same Sensor from two Touch Finders.
You can simultaneously monitor the Sensor from both Touch Finders.
You can set up the Sensor only from one of the two Touch Finders at any one time.

Touch Finder Touch Finder Sensor
—

=
=l H

You can monitor the same Sensor at the same time from a locally installed Touch Finder
and a remotely installed Touch Finder.

p : : 2
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Operations during Simultaneous Connection of Two Touch Finders

The following restrictions apply to operations when two Touch Finders are simultaneously connected to the
same Sensor.

Operation Sensor status Changes
Editing model regions in Run | Monitor Operation is possible with only one of the Touch Finders.
Mode Operation will be possible from the Touch Finder where [Model region] was

pressed first.

Run Mode operations Setup When either of the Touch Finders changes to Setup Mode, operation will no
longer be possible from the other Touch Finder.

When that occurs, a message will be displayed on the other Touch Finder saying
that another Touch Finder is currently setting up the Sensor.

A I (Switch sensor) icon will be displayed on the lower right of the display.
When Run Mode operations are possible again, Run Mode will be displayed in
the initial status.

Logging Monitoring or setup | Logging (including file logging and recent results logging) can be performed by
only one of the Touch Finders.

* If logging is enabled on both of the Touch Finders, logging will be performed
only on the Touch Finder that was connected to the Sensor first.

An error will be displayed on the other Touch Finder when it connects to the
Sensor and logging will automatically be disabled.

* If logging is disabled on both of the Touch Finders when they are connected,
logging will be performed only on the Touch Finder for which logging is
enabled first.

You can use the following parameter to enable and disable logging.
p === (Setup Mode) - [TF settings] — [Logging setting]

Trend monitors and histo- Monitoring or setup | Trend monitors and histograms can be displayed only if logging is enabled.
grams Therefore, they can be displayed only on the Touch Finder for which logging is
enabled as described above.
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7-10Convenient Functions for Setup

This section describes the functions that can be used when setting inspection items.

Making Settings with Stored Images
With an FQ2 Vision Sensor, judgement parameters can be set by using the following images.

* Images saved in internal Sensor memory
* Image files in an SD card

You can also use images that were captured on the display.

mCapturing the Displayed Image: p. 268

Saving Image Data

* Temporarily Saving Images in the Sensor

The measured images can be temporarily saved inside the Sensor.
These images are held until the Sensor power supply is turned OFF.
P [In/Out] - [Log setting] — [Image logging]

ED Setting Logging Parameters for Image Data: p. 258

¢ Saving Images in the Sensor to an SD Card
The images that are temporarily saved inside the Sensor can be saved to an SD card.
p == (Setup Mode) - [Save to file] - [Logging] Tab Page

1 Press [Logging image].

2 Select whether to save the most recently logged image or to save all of the data that is logged in
the Sensor.

Storage location File name

\sensor_name\LOGIMAGE |YYYY_MM_DD-HH_MM_SS.IFZ

Example: The following name would be used for files saved at 10:10:21 pm on March 10,
2010.

2010_03_10-22_10_21.IFZ

* Saving Images in an SD Card

The image data can be saved in the SD card each time measurements are performed.
p == (Run Mode) - [Logging]

D:l Logging All Data (File Logging): p. 253
You can also save the data in Setup Mode by using (Display Arrangement) — (Log Image Button).
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Displaying Image Data

* Images Saved in Internal Sensor Memory

P [ (Setup Mode) - [l - [Log]

* Image Files in a SD Card

p [ (Setup Mode) - - [Logging image file] or [Camera image file]

E[:l Arranging the Display - Displaying a Saved Image: p. 245
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7-11Setting the Retry Function

Retry Function

At one inspection trigger, this function repeats scanning until the entire code is successfully scanned. The retry
function has four modes: normal retry, exposure retry (*1), scene retry, and trigger retry.

*1:  The brightness (exposure) depends on the shutter speed and gain. When HDR is ON, the shutter speed
and gain are automatically adjusted for the optimum exposure. When HDR is OFF, the gain is fixed.

> === (Setup Mode) — [Sensor settings] — [Retry details] — [Retry mode]

1 Select the retry mode.

Retry mode Description

Normal retry Scanning is repeated the specified number of times at the specified interval until the entire code is successfully
scanned. The maximum count and interval are set.
The settings are configured in the retry settings of each scene.

Exposure retry | Scanning is repeated the specified number of times while varying the exposure (when HDR is OFF, the shutter time
is varied) until the entire code is successfully scanned. The brightness step (shutter speed step when HDR is OFF),
increment count, and decrement count are specified. The settings are configured in the retry settings of each
scene.

Scene retry Scanning is repeated the specified number of times while switching the scene until the entire code is successfully
scanned. [Auto] or [Fixed] is selected for the switch order.

[Auto]: Automatically decides the switch order based on the scanning success rate.

[Fixed]: Switches scenes in the set order.

Trigger retry When the trigger signal is ON, scanning is repeated until the entire code is successfully scanned.
To use trigger retry, the I/O input mode must be set to expanded mode.

None (default) Retry is not performed.

Combining retry modes

Normal retry, exposure (shutter speed) retry, scene retry, and trigger retry cannot be used at the same time.
When scene retry is ON, the normal retry and exposure retry modes in the same scene are OFF.
When normal retry, exposure retry, or scene retry is ON, trigger retry is OFF.
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Setting normal retry

¢ Set the retry mode to [Normal retry] in "Retry details".

p == (Setup Mode) - [Sensor settings] — [Retry details]

1 Press [Normal retry] for the retry mode.

2 Press OK.

* Specify the maximum count and interval.
P [Inspect] — [Retry details]

1 Set the maximum count and interval.

Setup

Parameter Settings Description
Max count 0 to 20, (default: 4) Sets the maximum number of retries.
Interval 32 to 999, (default: 100) |Sets the capture interval (msec).

Setting exposure retry

¢ Set the retry mode to [Exposure retry] in "Retry details".

p == (Setup Mode) - [Sensor settings] - [Retry details]

1 Press [Exposure retry] for the retry mode.

¢ Set the brightness (shutter speed) step, increment count, and decrement count.
P [Inspect] — [Retry details]

1 sSet the shutter speed step, increment count, and
decrement count.
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Parameter Settings Description
Brightness Brightness: Sets the brightness or shutter speed step (msec).
(shutter speed) |1 to 20 (default: 2)
step Shutter speed:

0.01 to 1.00 (default: 0.30)

Increment count

0 to 10 (default; 2)

Sets the brightness (shutter speed) increment count.

Decrement
count

0 to 10 (default: 2)

Sets the brightness (shutter speed) decrement count.

Setting scene retry

¢ Set the retry mode to [Scene retry] in "Retry details".
p === (Setup Mode) - [Sensor settings] — [Retry details]

1 Press [Scene retry] for the retry mode.

2 Set the switch order.

3 set the scenes that are switched through.

Parameter

Settings

Description

Switch Order

Auto (default), Fixed

Sets the scene switching order.

Auto:
Switches through the scenes in the order of highest frequency of use.

Fixed:
Switches through the scenes in the order that the scenes were registered for
scene switching.

Retry scene

1st to 32nd

Register the scenes for scene switching.
Register the scenes to switch in order from Agist". If there are any scenes for scene
switching that are not registered, the remaining scenes are ignored.
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Auto scanning order

The scanning procedure when the sort order is set to auto is shown below.

1st : The immediately previous scene that scanned successfully
2nd and following: Order of largest number of successful scans

Scene 1
Success count: 25

Scene 5
Success count: 9

Scene 2
Success count: 1

Scene 3
Success count: 50

Scene 3
Success count: 50

Scene 1
Success count: 25

Scene 4
Success count: 15

Scene 4
Success count: 15

Scene 5
Success count: 9

Scene 2
Success count: 1

Scan condition of immediately
previous successful scan

¢ |n the default state, the order is the order of the scene numbers.
* If the power is interrupted or the sensor is restarted, the success counts are initialized when adjust mode is entered.

Setting trigger retry

¢ Set the retry mode to [Trigger retry] in "Retry details".
P == (Setup Mode) - [Sensor settings] - [Retry details]

1 Press [Trigger retry] for the retry mode.

To use trigger retry, the 1/0O input mode must be set to expanded mode.

P> [In/Out] - [I/O setting] — [I/O terminals] - [Input] tab — [Input mode]
Press "Expanded mode".
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7-12Functions Related to the System

This section describes system settings.

Turning OFF the Integrated Sensor Lighting (Only Sensors with Built-in Lighting)
The internal light can be turned OFF to use external illumination.

P [Image] — [Camera setup] — [ 4] — [Lighting control]
Press [OFF].

Switching the Display Language

Any of the following languages can be selected for display on the Touch Panel or PC Tool.
Japanese, English, German, French, Italian, Spanish, Traditional Chinese, Simplified Chinese, or Korean

p == (Setup Mode or Run Mode) - [TF settings] - [Language]
Press the language to be displayed.

Setting the Time on the Touch Finder

You can set the date and time.
p === (Setup Mode or Run Mode) - [TF settings] - [Time settings]

Initializing the Sensor and Touch Finder

¢ Initializing the Sensor

p === (Setup Mode) - [Sensor settings] - [Initialize]

¢ Initializing the Touch Finder
p == (Setup Mode or Run Mode) - [TF settings] - [Initialize]

Restarting the Sensor and Touch Finder

* Restarting the Sensor

> === (Setup Mode) — [Sensor settings] — [Restart]

¢ Restarting the Touch Finder
p == (Setup Mode or Run Mode) - [TF settings] - [Restart]

Checking Versions

¢ Checking the Sensor Version

p == (Setup Mode) - [Sensor settings] - [Information]

¢ Checking the Touch Finder Version
p == (Setup Mode or Run Mode) - [TF settings] - [Information]
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Checking the Touch Finder Battery Level

p === (Setup Mode or Run Mode) - [TF settings] - [Battery level]

* The battery level is displayed only for a Touch Finder with a DC/AC/battery power supply (FQ2-D31).
* The settings will be lost if the battery runs out while you are making the settings. If the battery level is low,
save the settings and charge the battery immediately.

Changing the Sensor Name

An alphanumeric name can be assigned to a Sensor to make it easier to recognize. This is convenient when
more than one Sensor is connected.
> & (Setup Mode) — [Sensor settings] — [Information] — [ ¢] — [Rename]

Checking Available Memory in the Sensor
If a setting cannot be made, check the amount of memory that is available in the Sensor.
p === (Setup Mode) - [Sensor settings] - [Information] — [ 4] — [Memory state]

Correcting the Touch Screen Positions of the Touch Finder

Use this function to correct the touch screen positions if they are offset from the opposite position.
p == (Setup Mode) - [TF settings] - [Touch screen calib]

Setting the Resolution of Measurement Objects Displayed on the PC Tool
Use this function to set the resolution of measurement object that are displayed on the Touch Finder on the

computer.
p == (Run Mode) - [TF settings] - [Resolution]

Rotating the Touch Finder Image by 180°

You can rotate the Camera image by 180°.

This setting applies to logged images as well.

p [Image] — [Camera setup] - [ q] — [Rotate 180]
Changing the Sensor’s BUSY Indicator

You can change the BUSY indicator to a RUN indicator.

P [In/Out] - [I/O setting] - [I/O setting] — [Output] — [BUSY LED]
Setting the Inspection Timeout Time

The time after which inspection times out can be set (msec).
p === (Run Mode) - [Sensor settings] - [Timeout]
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81 Controlling Operation and Qutputting Data with the Sensor's Standard Parallel Connection

Basic Operation with a Parallel Connection

This section describes the basic connections and signal flow with external devices.
With the default settings, the Sensor operates in the following manner.

FQ2 Vision Sensor
Trigger Sensor

External device

(1) Measurement
trigger input

——

N

SIS
i
i

(8) Judgement
results output

(2) Measurements
performed

(1) Measurement

trigger input ON ~|7 The trigger to perform measurements once is turned ON.
(TRIG signal) OFF \ . ,
Y You can confirm if measurements are in progress.

(2) Executing ON ‘ 1 This signal stays ON until the next
measurement ON while measure- murement trigger can be input.”
processing OFF ments are in progress
(BUSY signal)

(3) Judgement results

Turned ON when overall judgement is NG.

output (overall
judgement: OR

p

Retained until the next

signal)

*

You can assign the READY signal to any output from OUTO to OUT2.
(O Getting Individual Judgements and Expression Judgements: p. 287)

Measurement

judgement results are
output.

You can also use the READY signal, which will turn ON when a measurement trigger can be input.

ON T
trigger input
(TRIG signal) ~ OFF y
_ ON )
BUSY signal OFF | ON while measurements are in progress
ON :
READY signal OFF OFF while measurements are in progress

280

When the measurement
trigger is received, the BUSY
signal turns ON and the
READY signal turns OFF.
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* Create the ladder program to control the TRIG and IN5 input signals so that they do not turn ON while the BUSY
signal is ON. If not, a TRIG input error will occur and the ERROR signal will turn ON.

* Operation When the Sensor Power Supply Is Turned ON
The BUSY signal will operate as shown below when the Sensor’s power supply is turned ON.
Create the ladder program in the PLC or other external device so that the BUSY signal is ignored while it turns OFF,
ON, and OFF again for up to 5 s after the power supply is turned ON.

24V
Power supply

i Turns OFF when the

i<—>.<—>. Sensor is ready for
ON ‘ /operation.

BUSY

OFF

. J
Y
Sensor system is initializing

* Depends on the scene data.

You can mount a Parallel Interface Sensor Data Unit to enable using other signals and increase the number of sig-
nals that you can use with parallel communications.

And in addition to outputting OR judgement results, you can also use a Parallel Interface Sensor Data Unit to output
the judgement results of judgement conditions that you set for parallel output (called parallel judgement output) and
the results of measurement values and expressions for inspection items (called parallel data output).

I:[:l 8-2 Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit: p. 302

Configuring the Operation

The following settings can be selected depending on the system configuration and application.

Type of change Change Reference
Changing the type of measurement trigger Performing continuous measurements p. 283
Changing the output method of the judgement results | Obtaining individual judgement results p. 287
Adjust the judgement output timing p. 288
Changing the judgement output ON conditions p. 290
Changing the polarity of the BUSY output Reversing the polarity of the BUSY signal p. 290
Changing the BUSY output condition Adjusting the end timing of the BUSY signal p. 290
8rl1Je}lpsg)ing the polarity of the output signals (OUT1 to | Reversing the output polarity of OUT1 to OUT3 p. 290

Setting the Measurement Trigger
The measurement trigger can be chosen from the following two types:

* One-shot measurement: One measurement is performed for each external trigger.
* Continuous measurement: Measurements are performed continuously.
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Performing One Measurement for Each External Trigger

A measurement trigger is input as the TRIG signal from a proximity sensor, PLC, or other external device.
One measurement is performed when the TRIG signal turns ON.

(1) TRIG signal ON

Or other "
device

Trigger input Sensor

S0

(2) Performs
measurements once

Wiring
Color  |Signal Description The signals shown at the left are used.
Pink | TRIG Trigger signal Refer to the following information for signal wiring.
Black |OUTO (OR) Overall judgement (default ED Wiring: p. 42
assignment)
Orange |OUT1 (BUSY) Processing in progress (default
assignment)
Timing Chart
ON )
TRIG signal I‘—' ON for 1 ms min.
OFF 3

ON

\
. 1
BUSY signal ON while measurements are |
OFF :
being processed (depends

on BUSY output conditions)

OR signal ><

Turned ON when overall judgement is NG.
(OR output: ON for NG)

1. Turn ON the TRIG signal while the BUSY signal is OFF.
2. Measurement begins and the BUSY signal is turned ON during the measurement process.

3. When the measurement has been finished, the measurement result is output using an OR signal, and the
BUSY signal is turned OFF. "'

*1: You can also set the signal to be turned OFF after data logging, image logging, or displaying results in the [BUSY output].

When the Brightness Correction Mode is ON, the timing when images are taken is delayed.

I:DTiming Chart When the Brightness Correction Mode Is ON: p. 61
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Sample Ladder Program

The following sample program is used to input a TRIG signal to perform a single measurement. A single

measurement will be performed when WO0.00 turns ON.

When the single measurement
command bit (W0.00) turns
ON, the TRIG signal is turned
ON if the BUSY signal is OFF.

The TRIG signal is kept ON for
2 ms and then turned OFF.

When the BUSY signal turns OFF to
indicate that the measurement has been
finished, the judgement result is added
to the total count.

OK measurements: CIO 1000

NG measurements: CIO 1002

W0.00 OuUT1
— I ——F =
Single BUSY signal TRIG
measure-
ment
command bit
TR||G TMHH
I
TRIG signal 0000
#2
TOO?O RSET
: TRIG
RSET
W0.00
OouT1 ouTo
— b ——1 | il
BUSY signal | OR signal 1000
OouTo
++L
I
OR signal 1002
* |/O Signal Allocations
Signal Address
Output signals OUTO (OR signal) CIO 0.00
OUT1 (BUSY signal) ClO 0.01
Input signals TRIG ClO 1.00

The BUSY signal will remain ON while the measurement is being executed.

Performing Continuous Measurements

Continuous measurements are performed while the continuous measurement command is input from an

external dev

ice.

Immediately after a measurement is performed, the next measurement is performed.
This is repeated while a continuous measurement command is input with the INO to IN5 signals.

EH aﬁﬁ Or other
3 device
PLC

(1) IN5 signal ON (INO to IN4 are OFF)

(2) Performs continuous
measurements

This function can be used only when the input mode is set to Expanded Mode.
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Wiring

Color  |Signal State Description The signals shown at the left
Gray INO OFF Command parameters for continu- are used. L
ous measurements Refer to the following informa-
Green |IN1 OFF tion for signal wiring.
Red IN2 OFF m Wiring: p. 42
White  |[IN3 OFF
Purple |IN4 OFF
Yellow |IN5 ON Command input for continuous
measurements
Black OUTO (OR) -- Overall judgement (default assign-
ment)
Orange |OUT1 (BUSY) - Processing in progress (default
assignment)

Timing Chart

ON |

INO to IN4 signals ﬂ—»: Allow 5 ms min. and then turn ON IN5.
are OFF OFF ——
ON r
IN5 signal !
OFF —— -
+ 1\ Start continuous measurements End continuous measurements
oN i .
BUSY signal P
OFF .1 ON while measurements are ; ;
E : being processed (depends on Turned ON when overall judgement is NG.
Lo BUSY output conditions) (OR output: ON for NG)
OR signal Do >< ><

1. Turn ON IN5 while INO to IN4 are OFF. If status is held while the BUSY signal is OFF, continuous
measurements will begin and the BUSY signal will remain ON while continuous measurements are being
performed.

2. Continuous measurements end when IN5 is turned OFF.

Settings

P [In/Out] - [I/O setting] - [I/O terminals] — [Input] — [Input mode]

Press [Expanded mode].
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Sample Ladder Program

The following sample program is used to input a IN5 signal to perform continuous measurements. Continuous

measurements will be started when WO0.00 turns ON and stopped when W0.01 turns ON.

When the continuous measurement command
bit (W0.00) turns ON, the command
parameter for continuous measurements
(00000) is output to Q:1 (INO to IN4).

If the BUSY signal is OFF 5 ms after the
command parameter is output, the command
input for continuous measurements (IN5) is
turned ON and continuous measurements start

When the continuous measurement stop bit
(W0.01) turns ON, the command input for
continuous measurements (IN5) is turned
OFF and continuous measurements stop.

wese VoV
AN #0000
Continuous -
measurement Q1
command bit
WO0.00 TMHH
} 0000
Continuous #5
measurement
command bit
TO000 OUTH
SET
I +F N
BUSY signal
RSET
WO0.00
W(;'?1 RSET
! IN5
Continuous
measurement
stop bit
RSET
W0.00
¢ |/O Signal Allocations
Signal Address
Output signals OUT1 (BUSY signal) ClO 0.01
Input signals INO CIO 1.08
IN1 ClO 1.09
IN2 ClO1.10
IN3 ClO 1.11
IN4 Cl01.12
IN5 Cl01.15
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Setting the Outputs

Using the Overall Judgement Result

When the results of the inspection items are judged, if even one individual judgement result is NG, the OR
output signal is turned ON.

Individual judgement results |

Inspection —p ok

item O :
Inspection =—b NG | Overall judgement |
item 1 — NG (OR signal ON)

If there is even one NG judgement,
Inspectioﬁ — OK — the overall judgement will be NG
item 31 and the output will be turned ON.

Expression ==p OK

* The overall judgement result output signal can also be turned ON when all individual judgement results are OK.

D:l Changing the judgement output ON condition: p. 290

* You can select whether to include the judgement result of one of the expressions (0 through 31) in the overall
judgement.

D:l Using Calculation Results without Applying Them to the Overall Judgement: p. 203

* You can adjust the timing for outputting the OR signal and the ON time after judgement processing.

D:l Adjust the Judgement Output Timing: p. 288

Wiring
Color |Signal Description The signals shown at the left are used.
Black |OUTO (OR) Overall judgement (default Refer to the following information for signal wiring.
assignment)
m2-4 Wiring: p. 42
Timing Chart

The OR signal that is output is held until the next overall judgement is output.

OFF

ON )
TRIG signal |<—> ON for 1 ms min.

ON \
. ]
BUSY signal OFF ON while measurements are |
being processed (depends

on BUSY output conditions)

Turned ON when overall

OR signal >< judgement is NG.
(OR output: ON for NG)

Overall judgement
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The timing for updating the OR signal and the ON time after judgement processing can be adjusted.

D:l Adjusting the judgement output timing: p. 288

Getting Individual Judgements and Expression Judgements

Up to three judgement results of individual inspection items (item judgement signals ORO to OR31) and
expression judgements (expression 0 judgement to expression 31 judgement) can be assigned to terminals
OUTO to OUT2 and output to external devices.

Output terminal Default assignment Output signals that can be assigned

ouTo OR (Total judgement) * Control signals: OR, BUSY, ERROR, READY, and RUN
STG (strobe trigger)

OuUT1 BUSY

¢ |tem judgements: ORO (Item 0 judgement) to OR31

ouT2 ERROR (Item 31 judgement)

* Expression judgements: Expression 0 judgement to
expression 31 judgement

The timing for updating the ORO to OR31 signals and the ON time after judgement processing can be
changed.

D]Adjusting the judgement output timing: p. 288

Wiring

Example: Signals are assigned to terminals OUTO to OUT2 as shown below.
* OUTO: Item 2 judgement (OR2)

¢ OUT1: Item 5 judgement (OR5)

* OUT2: ltem 14 judgement (OR14)

Color Signal Description The signals shown at the left are used.
Black |OUTO (OR2) Outputs the judgement for Refer to the following information for signal wiring.
OR2.
- Dj 2-4 Wiring: p. 42
Orange |OUT1 (OR5) Outputs the judgement for
OR5.
Light OUT2 (OR14) Outputs the judgement for
blue OR14.

As described above, if terminals OUTO0 to OUT2 are all assigned to individual judgement output signals, the
BUSY signal and ERROR signal assigned as the default settings will no longer be output.
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Timing Chart

Output ORO to OR31 signals are held until the next judgement output.

OFF

ON )
TRIG signal f—» ON for 1 ms min.

\

_ ON !
BUSY signal ON while measurements are
OFF .
being processed (depends

on BUSY output conditions) !

Example: :
ORO signal >< Turned ON when individual
; judgement is NG.
' (OR output: ON for NG)
: . Turned ON when individual
ORT1 signal ><
9 : judgement is NG.
: (OR output: ON for NG)
Individual
judgement™
*1: The timing for updating the OR signal is when the measurement results are finalized, regardless of the output settings of the BUSY signal
(BUSY output conditions).
Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Output]

1 Press [OUTO].

2 Press [OR2 (Iltem 2 judgement)].
OR2 output signal was assigned to OUTO.

3 Assign the others in the following manner.
OUT1: OR5

OuUT2: OR14

Adjusting the Judgement Output Timing

The output timing of the OR signal or ORO0 to OR31 signals can be selected from two modes depending on the
external device.

Selecting the OFF Timing

* Level output (default)

The status of the output OR signal is held until the next OR signal is output.

ON
TRIG signal I‘—' ON for 1 ms min.
OFF \

\
\
\

ON A A
BUSY signal ST Y ——
OFF ON while measure .

ments are being i

processed (depends '

on BUSY output
ON conditions)

OR signal | NG OK
OFF

Overall judgement
(OR output: ON for NG) Held until the next
judgement result is output

gt Controlling Operation and Outputting Data with the Sensor's Standard Parallel Connection FQ2-S4 User’s Manual



¢ One-shot output

The status of the output OR signal is turned OFF after a specified time has passed. (Setting range: 0 to 1,000 ms)

ON
TRIG signal I‘—’ ON for 1 ms min. I
OFF \ .

\
\

ON A ‘ A
BUSY signal D T
OFF ON while

measurements are
being processed '
(depends on BUSY

OK

ON output conditions)
OR signal NG
OFF

Overall judgement PSP
One-shot
(OR output: ON for NG) -
outputtime Tyms OFF.

Delaying the Output Timing

When using one-shot output, the output timing of the OR signal can be delayed. (Setting range: 0 to 1,000 ms)

ON —
TRIG signal ON for 1 ms min.
OFF ]
\
BUSY signal -
ON while
OFF —— measurements are
being processed '
(depends on BUSY
ON output conditions) !
OR signal : NG
OFF '
Overall judgement One-shot One-shot
(OR output: ON for NG) - oytpyt delay ~ output time
Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Output]
1 Press [Output mode] and press [Level output] or
[One-shot output].
2 Press [Output delay] and set the one-shot output de- rrEEm
lay.
3 Press [OK].

4  Press [Output time] and set the one-shot output time. =T
5 Press[OK].

ime ofSBESSdeEnal in One-Shot

bet output time BFSOESSfana| in One-shot
[ o
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ltem Description

Output mode One-shot output After the measurement results are finalized, if the judgement output ON condition
is met, the OR signal is turned ON for the one-shot output time. It is then turned
OFF once the specified time has expired.

Level output (default) The judgement is output after measurement results are finalized and the ON/OFF
status of the OR signal is held until it is changed for the next measurement result.

Output delay When one-shot output mode is selected, this parameter sets the delay from when
a measurement is completed until when the OR signal turns ON. (Setting range: 0
to 1,000 ms)

Output time When one-shot output mode is selected, this parameter sets the time that the OR
signal is ON. (Setting range: 1 to 1,000 ms)

When one-shot output is selected as the output mode, make the following value smaller than the trigger input
period.
* One-shot delay time + One-shot output time

Changing the Judgement Output ON Conditions

The ON condition for the OR signal or the OR0 to OR31 signals can be set to be output when the judgement
results are OK or when they are NG. The default setting is when they are NG.

Settings

P [In/Out] - [I/O setting] — [I/O setting] — [Output] — [OR output]

ltem Description

OR output OK: ON The output is turned ON if the judgement is OK.
For the overall judgement, the output is turned ON if all judgements are OK.

NG: ON (default) The output is turned ON if the judgement is NG.
For the overall judgement, the output is turned ON if even one judgements is NG.

Changing the Polarity of the BUSY Output

The Sensor turns ON the BUSY output signal during measurements and other processing to indicate that a
measurement trigger cannot be received. The polarity of the BUSY signal can be reversed so that it is ON only
when a trigger signal can be received.

In the default settings, the BUSY signal is assigned to OUT1. If you change the assignment of the BUSY signal,
change the polarity of the corresponding output.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Output] — [OUT1 Polarity]

ltem Description

OUT1 Polarity Positive (default) The BUSY signal is ON while the Sensor is processing data.
Negative The BUSY signal is ON while the Sensor can receive a trigger signal.

All timing charts in this manual show the operation of the BUSY signal with positive polarity (the default
setting). If you change the polarity of the BUSY signal, take this into consideration when reading the timing
charts.
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Adjusting the End Timing of the BUSY Signal

The end timing of the BUSY signal can be changed.

P [In/Out] - [I/O setting] - [I/O setting] — [Output] Tab Page — [BUSY output]

ltem

Description

BUSY output

Measurement (default)

The BUSY signal turns OFF when the measurement is completed.

Data logging The BUSY signal turns OFF when data logging is completed.
Image logging The BUSY signal turns OFF when image logging is completed.
Result display The BUSY signal turns OFF when the result display is completed.

Do not disconnect the Ethernet cable between the Sensor and the Touch Finder if the Sensor and Touch Finder
are connected through an Ethernet switch and the BUSY output condition is set to [Data logging], [Image

logging], or [Result display].
The Sensor will wait for the Touch Finder to answer, and the results and measurement time will be affected.

To disconnect the Sensor and Touch Finder during measurements in the above situation, clear the selection of

the Sensor from the list of Sensors on the Touch Finder before you disconnect the cable.

Changing the Polarity of the Output Signals

You can change the polarity of the output signals that are assigned to OUTO to OUT3 (regardless of what

signal is assigned to the output).

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Output] — [OUTO Polarity], [OUT1 Polarity] or [OUT2
Polarity]

ltem Description

OUTO Polarity,
OUT1 Polarity, or
OUT2 Polarity

Positive (default)

The output signal that is assigned to OUTO to OUT3 is turned ON when the Sen-

sor is executing a process.

Negative

The output signal that is assigned to OUTO to OUT3 is turned ON when the Sen-

sor can receive the trigger.

FQ2-S4 User’s Manual

Controlling Operation and Outputting Data with the Sensor's Standard Parallel Connection

291

8

uolPBUUOY |9)[eled B yim

ereq Bumndino pue uonelado Buljonuod



292

Controlling the Sensor from an External Device

The following Sensor functions can be controlled with command inputs from an external device without

connecting the Touch Finder.

Function Description Reference
Switching the scene This command changes the scene when the line process changes. p. 292
Re-registering the model or refer- | This command re-registers the judgement references for measurement when lev- |p. 295
ence color els are changed.

Clearing an error This command turns the ERROR signal OFF. p. 297
Continuous measurement Continuous measurement is performed while this command is input. p. 283
Clearing measurement values This command clears the measurement values. p. 298
Saving data in the Sensor This command saves the settings data to the Sensor. p. 299
External teaching This command executes teaching for all applicable inspection items. p. 300

Change to Expanded Mode before you input any command other than a command to change the scene. If you
change to Expanded Mode, you can use any of the commands. However, in Expanded Mode, you can change
to only 16 scenes with the parallel SCENE command instead of 32 scenes.

Changing the Scene

This section describes how to change the line process by changing the scene.

Wiring
Color Signal State Description

Input Mode

Standard Mode |Expanded Mode
Gray INO Scene number | Scene number |Specifies the scene number.

(0 to 31) (0to 15) INO to IN4 correspond to the binary
Green |IN1 bits of the scene number.
To change to scene 1 in Standard
Red  |IN2 Mode, specify 00001.
White  [IN3
Purple |IN4 ON
Yellow |[IN5 ON Trigger to change the scene
Orange |OUT1 -- Processing in progress (default)
(BUSY)

The signals shown at the left
are used.

Refer to the following
information for signal wiring.

Dj 2-4 Wiring: p. 42
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Timing Chart

INO to IN4 signals
(in Standard Mode)™!

) ON L
IN5 signal . = ON for 1 ms min.
OFF :

BUSY signal
OFF

Start scene change :

\
End scene change

*1: In Expanded Mode, specify scene numbers 0 to 15 using the
INO to IN3 signals.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] — [Input mode]

The scene numbers that can be used depend on the input mode.
[Standard mode] (default): Scene 0 to 31
[Expanded mode]: Scene 0 to 15

1 Specify the scene number
with the INO to IN4 signals.
(Standard Mode)

2 Turn ON the IN5 signal while

the BUSY signal is ON to
change the scene to the
specified scene.

3 The BUSY signal turns ON

while the scene is being
switched.

Even in Expanded Mode, you can use menu commands or Ethernet no-protocol commands to change to

scenes 0 to 31.
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Sample Ladder Program

This sample program is used to change the scene when the input mode is set to Expanded Mode. The scene
changes to scene 1 when W0.00 turns ON.

WO'?O MOV When the scene change bit (W0.00) turns ON,
f I #1100 the scene number is input to INO to IN3 and
Scene change IN4 is turned ON.
bit Q:1
WO'?O TMHH
: 0000
Scene change 45 If the BUSY signal is OFF 5 ms after the
bit scene number is input, the trigger to change
the scene (IN5) is turned ON.
T0000 OuT1
| | SET
f +F N5
BUSY
RSET
W0.00
IN
5| TMHH
: 0001
#2 The trigger to change the scene (IN5) is kept
ON for 2 ms and then turned OFF.
T0001
00? RSET
: IN5
BUSY When the BUSY signal turns OFF to indicate
_| + | SET that the scene has been changed, processing
I WO0.01 after changing the scene is performed (W0.01
turned ON).

* |/O Signal Allocations

Signal Address
Output signals OUT1 (BUSY signal) CIO 0.01
Input signals INO ClO 1.08
IN1 ClO 1.09
IN2 CIO 1.10
IN3 ClO 1.11
IN4 ClO 1.12
IN5 ClO 1.15

The BUSY signal will be ON while the scene it being changed.

If the cycle time is too long, the PLC may not be able to detect when the BUSY signal is ON. If necessary, turn
OFF WO0.00 after a suitable time elapses.
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Registering the Measurement Reference Again

The model and reference color can be re-registered with commands from an external device, such as a PLC,
based on the image that was just input when the line process was changed.

Inspection item Re-registered data

Search, Shape Search Il Model data

Color Data Reference color (hue, saturation, and brightness)
Edge Position, Edge Width, Area None

* Application is possibly only from the Run Mode
* If the parameter is applicable to more than one inspection item, it will be re-registered for all inspection items.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] — [Input mode]

Press [Expand mode].

Wiring
Color |Signal State | Description The signals shown at the left are
Gray INO OFF Command parameter for registering the model used.
again Refer to the following information for
Green |[IN1 OFF . L
signal wiring.
Red IN2 OFF
whis g on (1] 2-4 wiring: p. 42
Purple |IN4 OFF
Yellow |[IN5 ON Command input for registering the model again
Orange [OUT1 (BUSY) |-- Processing in progress (default)
Timing Chart
i 1 Turn OFF IN O to IN4 and turn ON
_ | IN3.
INO to IN4 signals > >< 2 Turn ON the IN5 signal while the
: + Allow 5 ms min. and then turn BUSY signal is OFF to register the
ON 1 ON IN5. model data and reference color again
IN5 signal f—] oNfor 1 ms min. from the image that was just input.

\\‘ parameters are being re-registered.

ON
BUSY signal
OFF

| Start re-registering .

OFF g 3 The BUSY signal turns ON while the

1
End re-registering
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Sample Ladder Program

This sample program is used to input IN5 to re-register a model.

WO.(I)O MOV When the mode re-register bit (W0.00) turns
— 41 4800 ON, IN3 is turned ON.
Model
re-register bit Q:1
Wo.00 TMHH
: 0000
Model ) 45 If the BUSY signal is OFF 5 ms after IN3 turns
re-register bit ON, the command input for registering the
mode again (IN5) is turned ON.
T1
TOO(I)O C?U SET
I I
BUSY INS
RSET
W0.00
IN‘? TMHH
: 0001
#2 The command input for registering the mode
again (IN5) is kept ON for 2 ms and then
turned OFF.
TOO0O1
1 RSET
: IN5
BUSY When the BUSY signal turns OFF to indicate
—y SET that model has been re-registered, processing
I after re-registration is performed (W0.01
W0.01 g
turned ON).

¢ 1/O Signal Allocations

Signal Address
Output signals OUT1 (BUSY signal) CIO 0.01
Input signals INO ClO 1.08
IN1 ClO 1.09
IN2 CIO 1.10
IN3 CIO 1.11
IN4 ClO 1.12
IN5 ClO 1.15

The BUSY signal will be ON while the model is being re-registered.

If the cycle time is too long, the PLC may not be able to detect when the BUSY signal is ON. If necessary, turn
OFF WO0.00 after a suitable time elapses.
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Turning the ERROR Signal OFF

The ERROR signal turns ON when an error occurs.

After removing the cause of the error, turn the ERROR signal OFF using one of the following methods.
Method 1: Input an error clear command from an external device such as a PLC.

Method 2: Input a measurement trigger again.

(For example, turn the TRIG signal ON during a one-shot measurement.)
The ERROR signal will turn OFF when measurement is executed correctly.

This function can be used in Run Mode only.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] - [Input mode]

Press [Expand mode].

Wiring

Color Signal State | Description

Gray INO OFF Command parameter for clearing errors
Green IN1 OFF

Red IN2 ON

White IN3 OFF

Purple IN4 OFF

Yellow IN5 ON Command input for clearing errors
Orange OUT1 (BUSY) - Processing in progress (default)
Light blue |OUT2 (ERROR) - ERROR signal (default)
Timing Chart

INO to IN4 signals ><

i Allow 5 ms min. and then

! rturn ON IN5.
ON b
IN5 signal . :‘ ON for 1 ms min.
OFF .
ON i
BUSY signal i
OFF :

ON
ERROR signal
OFF

The signals shown at the left
are used.

Refer to the following
information for signal wiring.

[T ] 2-4 wiring: p. 42

1 Turn OFF INO to IN1 and IN3 to IN4
and turn ON IN2.

><2 Turn ON the IN5 signal while the
BUSY signal is OFF to clear the error.
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Clear Measurement Values

This command clears the measurement values that are stored in the Sensor. However, the OR signal and the
output signals that are assigned to OUTO to OUT2 are not cleared.

This function can be used in Run Mode only.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] - [Input mode]

Press [Expand mode].

Wiring

Color Signal State | Description

Gray INO ON Command parameter for clearing mea-
surement values

Green IN1 OFF

Red IN2 ON

White IN3 OFF

Purple IN4 OFF

Yellow IN5 ON Command input for clearing measure-
ment values

Orange OUT1 (BUSY) - Processing in progress (default)

Timing Chart

The signals shown at the left
are used.

Refer to the following
information for signal wiring.

[T] 2-4 wiring: p. 42

1 Turn ON INO and IN2 and turn OFF

INO to IN4 signals

e

! Allow 5 ms min. and then
' turn ON IN5.

1]

The measurement values are
e cleared from the Sensor.

ON
IN5 signal
OFF
) ON
BUSY signal
OFF

IN3 and IN4.

2 Turn ON the IN5 signal while the
BUSY signal is OFF to clear the
measurement values.
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Save Data in Sensor

You can save the current settings (scene data and system data) in the Sensor.

This function can be used in Run Mode only.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] - [Input mode]

Press [Expand mode].

Wiring
Color Signal State | Description The signals shown at the left
Gray INO ON Command parameters for saving data to are used.
the Sensor Refer to the following
Green IN1 OFF . . . -
information for signal wiring.
Red IN2 OFF
White  |IN3 OFF [T 2-4 wiring: p. 42
Purple IN4 OFF
Yellow IN5 ON Command input for saving data to the
Sensor
Orange OUT1 (BUSY) - Processing in progress (default)
Timing Chart

: 1 Turn ON INO and turn OFF IN1 to IN4.
2 Turn ON the IN5 signal while the

INO to IN4
signals >< >< BUSY signal is OFF to save the data

= Allow 5 ms min. and then in the Sensor.
| + turn ON INS.
ON b .
IN5 signal : ——( ON for 1 ms min.

ON
BUSY , L
signal OFF - :
Saving data Saving data in
in Sensor started. Sensor completed.
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Executing External Teaching

You can use the image that is currently being input to execute teaching for all of the registered inspection items.

* Application is possibly only from the Run Mode
* |f the parameter is applicable to more than one inspection item, it will be external teaching for all inspection items.

Settings

P [In/Out] - [I/O setting] - [I/O setting] — [Input] — [Input mode]

Press [Expand mode].

Wiring
Color  |Signal State | Description The signals shown at the left are
Gray INO ON Command parameter for external teaching used.
Refer to the following information for
Green |[IN1 OFF . .
signal wiring.
Red IN2 OFF
wite TG on [T 2-4 wiring: p. 42
Purple |IN4 OFF
Yellow |[IN5 ON Command input for external teaching
Orange [OUT1 (BUSY) |-- Processing in progress (default)
Timing Chart

1 Turn ON INO and IN3 and turn OFF
IN1, IN2, and IN4.

INO to IN4 signals >< >< 2 Turn ON the IN5 signal while the

external teaching is being executed.

i Allow 5 ms min. and then BUSY signal is OFF to execute
ON i turn ON INS. external teaching.
IN5 signal 1= oNfor 1 ms min. 3 The BUSY signal turns ON while
OFF \

\

\
1

ON
BUSY signal
OFF

Start external teaching

'
End external teaching
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Sample Ladder Program

This sample program is used to input IN5 to external teaching.

WO0.00
—y MOV When the external teaching bit (W0.00) turns ON,
External teaching bit #900 INO and IN3 are turned ON.
Q:1
WO'?O TMHH
I
. . 0000
External teaching bit pe If the BUSY signal is OFF 5 ms after INO and IN3
turn ON, the command input for external
teaching (IN5) is turned ON
TO000 OuT1
SET
I 1+ o
BUSY
RSET
W0.00
INs| TMHH
: 0001
#2 The command input for external teaching (IN5) is
kept ON for 2 ms and then turned OFF.
TOO?1 RSET
: IN5
BUSY ET When the BUSY signal turns OFF to indicate
— ¢ S that external teaching has been completed,
W0.01 processing after external teaching is executed
(W0.01 is turned ON).
¢ 1/O Signal Allocations
Signal Address
Output signals OUT1 (BUSY signal) CIO 0.01
Input signals INO ClO 1.08
IN1 ClO 1.09
IN2 Cl01.10
IN3 ClO 1.11
IN4 Cl01.12
IN5 ClO1.15

The BUSY signal will remain ON while external teaching is being executed.

If the cycle time is too long, the PLC may not be able to detect when the BUSY signal is ON. If necessary, turn
OFF WO0.00 after a suitable time elapses.
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82 Controlling Operation and Qutputting Data with a Parallel Interface Sensor Data Unit

Overview

If you mount a Parallel Interface Sensor Data Unit, in addition to outputting OR judgement results, you can also
use the Parallel Interface Sensor Data Unit to output the judgement results of judgement conditions that you set
for parallel output (called parallel judgement output) and the results of measurement values and expressions
for inspection items (called parallel data output).

» Measurement trigger Sensor Data Unit
External device (single/continuous measurements)

I * Control commands

Sensor

<

E—]

W.L
]
J ¢

-
Qutput Data
* OR judgement result
* Parallel judgement output
* Parallel data output

Setting the Measurement Trigger
The measurement trigger can be chosen from the following two types:
* Single measurement: One measurement is performed for each external trigger.

» Continuous measurement: Measurements are performed continuously.

Refer to the following page for data output timing and signal status after measurement trigger execution.

D:l Aligning the Data Output Timing with the External Device: p. 308

Performing One Measurement for Each External Trigger

A measurement trigger is input as the TRIG signal from a proximity sensor, PLC, or other external device.
One measurement is performed when the TRIG signal turns ON.

(1) TRIG signal ON

Or other
device

Trigger input Sensor

(2) Performs
measurements once

Sl Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit FQ2-S4 User’s Manual



Performing Continuous Measurements

Continuous measurements are performed while the continuous measurement command is input from an

external device.

w (1) IN7 signal ON (INO to IN6 are OFF)
Or other

[Ss3sss
=
——ml
=

device

PLC

(2) Performs continuous
measurements

Setting Output Data

You can set the data to output after measurements.

Output Data

You can output any of the following data through the Parallel Interface Sensor Data Unit.

Data Output contents Signal used to output the data

OR signal Overall judgement result The results is output with the OR signal.

Parallel judgement |Judgement results of the judgement conditions |The results are assigned to and output with
output that are set for parallel output DO to D15.

Parallel data output |Measurement values for inspection items and | The data is output as 16-bit data on DO to
results from expressions D15.

Outputting the Overall Judgement Result (OR Signal)

When the results of the inspection items are judged, if even one individual judgement result is NG, the OR

output signal is turned ON.

* You can also turn ON the overall judgement result output signal when all individual judgement results are OK.
D] Changing the Judgement Output ON Conditions: p. 290

* You can select whether to use the judgement result of one of the calculations (0 through 31) as the overall judge-
ment.

ED Using Calculation Results without Applying Them to the Overall Judgement: p. 203
* You can adjust the timing for outputting the OR signal and the ON time after judgement processing.

D] Adjusting the Judgement Output Timing: p. 288
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Parallel Judgement Outputs

You can set judgement conditions for parallel output and then output the judgement results for those conditions.

@ Setting the ltems to Judge and the Judgement Conditions

You can assign up to 16 judgement results to and output them from the DO to D15 signals.

As the items to judge, you can specify the measurement data from inspection items that can be output and the
calculation results from the expression settings.

Use the following procedure to set the items to judge and the judgment conditions.

(1) Setting the Items to Judge
You can assign the parameters from the inspection items to the data output signals (DO to D15).
The following procedure shows how to assign the measured position X of [0. Search] to DO.

P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] - [Basic] Tab Page

Press [Settings].
Press [10.DO0].
Press [I0. Search].

AN ON=

Press [Position X X].

5 it the inspection item allows multi-point output,
press the number ([0] to [30]) of the inspection result
for which to output the data from the list of inspec-
tion results.

To register something to D1 or higher, repeat this pro-
cess.

(2) Setting the Judgement Conditions
P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] - [Basic] Tab Page

1 Press [Judgement condition].

2 Set the correlation range that is to be judged as OK. par Jda Dutput

L Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit FQ2-S4 User’s Manual



@ Reflecting Judgement Results to the Overall Judgement

You can specify whether to reflect the judgement result of a parallel judgement output in the overall judgement.

(The default is to reflect them.)

P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] — [Details] Tab Page — [Output
parameter] — [Reflect]

@ Stopping Data Output

You can also prevent the judgement results that are set from actually being output. (The default setting is [Yes].)
P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] — [Details] Tab Page — [Output
parameter] — [Data output]

® Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text Data name Description Data range
string
JG Judgement This is the judgement result. 0: Judgement is OK

—1: Judgement is NG

—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error

DO to D15 Data O0to 15 These are the results of the expressions that are set |-999,999,999.9999 to
for output judgement data 0 to 15. 999,999,999.9999
JOO to J15 Judgments 0 to 15 | These are the judgement results of the expressions |0: OK
that are set for output judgement data O to 15. -1: NG

—2: Not measured.

Parallel Data Output

You can output the following data as 16-bit data by setting them as the output data (data 0 to data 31):
measurement data from inspection items that can be output and the calculation results from the expression
settings.

@ Setting the Data to Output

You can individually assign the parameters of the inspection items to output data (data 0 to data 31).
The following procedure shows how to assign the measured position X of [0. Search] to data 0 for a parallel
output.

P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] - [Basic] Tab Page

1 Press [Data settings].
Press [Data 0]. Settings
Press [I0. Search].

Press [Position X X].

NN
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5 1t the inspection item allows multi-point output,
press the number ([0] to [31]) of the inspection result
for which to output the data from the list of inspec-
tion results.

To register something to data 1 or higher, repeat this pro-
cess.

@ Setting the Output Form
P [In/Out] - [I/O setting] — [Output data set] — [Par. Jdg Output] - [Basic] Tab Page
1 Press [Output format].

2 Press [Output form].
3 set [Data form] to [Binary] or [BCD].

@ Stopping Data Output

You can also prevent the output data that is set from actually being output. (The default setting is [Yes].)

P> [In/Out] - [I/O setting] — [Output data set] — [Parallel Data Output Setting] — [Details] Tab Page —
[Output parameter] — [Data output]

® Measurement Data That Can Be Used for External Outputs and Calculations

The following values can be used as measurement data and output to external devices via Ethernet or used in
calculations.

Expression text Data name Description Data range
string
JG Judgement This is the judgement result. 0: Judgement is OK

—1: Judgement is NG

—13: Teaching not performed error
—14: Figure not registered error
—15: Out of range error

DO to D31 Data 0 to 31 These are the values of the parameters that are |-999,999,999.9999 to
set for output data 0 to 31. 999,999,999.9999

@® Output Specifications

* Only the integer portions of numbers are output. All digits before the decimal point are rounded off.
* The following range of values can be output.

Binary data: —32768 to 32768

BCD data: —999 to 999

If the measurement value is out of range, the actual measurement value is not output and the minimum or
maximum value of the range is output instead.

Data format Measurement value that is below the possi- |Measurement value that is above the possi-
ble output range ble output range

Binary data A value of —32,767 is output. A value of 32,768 is output.

BCD A value of —999 is output. A value of 999 is output.

Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit FQ2-S4 User’s Manual



The data that is output to the OR and D signals after a measurement is held until the next measurement is per-
formed. The values will continue to be output even after all measurements have been completed.

However, if you set the output timing of the OR signal to [One-shot output] in the [Output mode] parameter, the OR
signal will turn OFF after the specified output time has elapsed.

Data Output Timing

@® Output Sequence

If both parallel judgement output and parallel data output are performed at the same time, parallel judgement

output will be performed first followed by parallel data output.

Example: Parallel Judgement Output of DO to D15 and Parallel Data Output of Data 0

DO ><Para|lel judgement >< Parallel data output
output DO (data 0)

D1 ><Para||el judgement >< Parallel data output
output D1 (data 0)

D15 ><Para|lel judgement >< Parallel data output
output D15 (data 0)

@ Timing Chart

The following timing chart shows the data output timing for parallel judgement outputs.

Run Mode entered. Setup Mode entered.
Avd

L

ON for 1 ms min.

The FQ2 starts measurements when it detects the rising edge
(OFF to ON transition) of the TRIG signal.

Measurements executed. |

><Parallel
judgement output

! (DO to D15)
GATE

ON ¥
RUN signal J
OFF
ON
TRIG signal
OFF
ON
BUSY signal
OFF
OR signal
D signals
ON
GATE signal
OFF

FQ2-S4 User’s Manual
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Output Signals

Signal  |Function

RUN This signal is ON while the Sensor is ready to take measurement and it is in Run Mode.
The RUN signal is OFF in Setup Mode. Change to Run Mode for operation.

BUSY This signal is ON when the Sensor is performing measurements, changing scenes, or performing other
tasks. Do not input the next command while the BUSY signal is ON.
The process that is currently being executed and the command that is input will not be executed correctly.

OR This signal outputs the overall judgement. The signal is valid when the measurements are completed (i.e.,
when the BUSY signal changes from ON to OFF).

D These signals output the parallel judgement output data and the calculation results of the expressions that
are set for parallel data output.

You can set whether the signal turns ON for an OK or for an NG judgement in the [Judgment output condi-
tion] output setting.

D:l Changing the Signal Specifications: p. 291

GATE This signal is used to control the timing of reading the D signals at an external device.

It is turned ON for the period of time that is required to reliably read the D signals at the external device.
Set the output period so that the total output time is shorter than the measurement interval (i.e., the TRIG
signal input interval).

The GATE signal is output only if parallel judgement output and parallel data output are set. The OR signal
will be ON while the TRIG signal can be input.

Input Signals

Signal  |Function

TRIG This signal is used to input a measurement trigger from an external device, such as a photoelectric switch.
One measurement is performed on the rising edge (OFF to ON transition) of the TRIG signal. Keep the
TRIG signal ON for at least 1 ms.

Aligning the Data Output Timing with the External Device

You can use one of the following data output methods to align the timing of data output with an external device.
* Aligning with the GATE Signal Status (No Handshaking): ED p. 309

» QOutputting Measurement Results for Data Send Requests from the External Device (Handshaking): ED p. 312
* Offsetting the Timing of Outputting Measurement Results: ED p. 314

Setting Data Communications Specifications

P [In/Out] - [I/O setting] - [I/O setting] — [Output]

1 Press [Output control] and select the output control e

«None: [ | Ip.309
* Handshaking I:Dp. 312
* Synchronized Output: D:lp. 314

2 Set the communications specifications for data out-
put.
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ltem

Parameter

Description

Output control

None (default), Hand-
shaking, or Sync. Out-
put

None: Measurement results are output without synchronizing with the external device.
Handshaking: Measurement results are output while synchronizing with the PLC.
Sync. output: Measurement results are output without synchronizing with the external
device.

Output period

2.0 to 5,000.0 ms
10.0 ms (default)

This setting is enabled only when the [Output control] parameter is set to [None].

Set the period for outputting measurement results.

Set a value that is longer that the GATE ON delay plus the output time and shorter than the
measurement interval.

If you set a value that is longer than the measurement interval, the output timing will
become delayed as measurements are repeated.

GATE ON delay

1.0 to 1,000.0 ms
1.0 ms (default)

Set the time from when the result is output to the parallel interface until the GATE signal
turns ON.

This is the time to wait until the data output stabilizes.

Set a value that is longer than the delay time of the external device.

Output time 1.0 to 1,000.0 ms This setting is enabled only when the [Output control] parameter is set to [None] or [Sync.
5.0 ms (default) output].
Set the time to turn ON the GATE signal.
Set the time that is required for the external device to read the measurement results.
Timeout 0.5t0120.0s This setting is enabled only when the [Output control] parameter is set to [Handshaking].

10.0 s (default)

A timeout error will occur at the following times if there is no response from the external
device within the time that is set.

When the DSA signal turns ON after measurements are completed

When the DSA signal turns OFF after the GATE signal turns ON

When the DSA signal turns ON after the GATE signal turns OFF

Number of delay

1 to 15 (default)

This setting is enabled only when the [Output control] parameter is set to [Sync. output].
Set the number of times to ignore the STEP signal turning ON between when the STEP
signal turns ON and the measurement results are output.

Reading Data When the GATE Signal Is Output (No Handshaking)

The Sensor will output the measurement results without synchronizing with the external device, but the GATE

signal is also output.
The GATE signal is used to control the timing of when the external device reads the measurement data.
Adjust the external device so that it reads the measurement results when the GATE signal is output.

External device

(il

1

<

«

(1) Measurement processing
and results output (OR and

DO to D15)

(2) GATE signal™

GATE signal will remain ON.
[ Setting the Output Timing fo the GATE Signal: p. 308

You can change the settings of when the GATE signal is turned ON after the measurement data is output and the length of time that the

The GATE signal will not be output if there is no data set for parallel judgement output and parallel data output.
If only the OR signal is output, read the OR signal when the BUSY signal turns OFF.
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@ Single Measurement

Example: Three Data Items Set for Parallel Data Output

Timing Chart
Run Mode entered. Setup Mode entered.

ON v v

RUN signal L
OFF
ON

TRIG signal I‘_’ ON for 1 ms min.

OFF 3

ON !
BUSY signal
OFF

ON while measurements are being processed
(depends on BUSY output conditions)

Turned ON when overall judgement is NG.
(Polarity of all output signals: Positive)

DO to D31 Data 0 Data 1 Data 2 ><

signals

OR signal

ON !
GATEsignal o GATE ON deléy | Oupitims

Qutput period !

L

The total output time is as follows: Output period x Number of output data items.

The RUN signal turns ON when measurements are enabled and the Sensor is in Run Mode.
Turn ON the TRIG signal while the BUSY signal is OFF.
Measurement begins and the BUSY signal is turned ON during the measurement process.

NWN=

When the measurement has been finished, the measurement results are output using an OR sig-

nal and the DO to D15 signals, and the BUSY signal is turned OFF."

"1 You can also set the [BUSY output] parameter so that the BUSY signal is turned OFF after the completion of data logging, image logging,
or displaying results.

5 After the BUSY signal turns OFF, the GATE signal is turned ON when the time that is set in the
[GATE ON delay] parameter in the communications settings has elapsed.?
6 The GATE signal is turned ON, and then the GATE signal is turned OFF when the time that is set

in the [Output time] parameter in the communications settings has elapsed.’*2
2 Set the GATE ON delay and output time for the GATE signal so that the total time does not exceed the output period.

Data Output Time and TRIG Signal Input Interval

Set the input interval for the TRIG signal so that it is equal to or greater than the total output time. If the input
interval for the TRIG signal is shorter than the total output time, the output data buffer will eventually overflow
and output data will be discarded.
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@® Continuous Measurements

Example: Only Data 0O Set for Parallel Data Output

'
' \

ON \started. | \ |

BUSY signal !
OFF

'

Timing Chart
Run Mode entered. Setup Mode entered.
ON ¥ Y
RUN signal L
OFF ——
INOto IN6 ON
signals are ~—= Allow 5 ms min. and then turn ON IN7.
OFF OFF——
ON : | M M t:
IN7 signal . | Measurements| Measurements | Measurements | _ Measurements
OFE ' execu_ted. ! executed. ' executed. ! executed. |
i1, Continuous : ' Continuous measurements ended.
' . measurements \ \ .

T T A |
ON while measurements are being processed ' g Turned ON when overall judgemeni is NG.
(depends on BUSY output conditions) \(Polarity of all qutput signals: Positive)

oncipa G G G
DO signal Data 0 Data 0 Data 0 ><

ON :

GATE signal GATE ON delay | | i
OFF . Y | Output time

Output period

1 The RUN signal turns ON when measurements are enabled and the Sensor is in Run Mode.

2 Turn ON IN7 while INO to IN6 are OFF. If this status is held while the BUSY signal is OFF, contin-
uous measurements will begin and the BUSY signal will remain ON while continuous measure-
ments are being performed.

3

When measurement results are output, the GATE signal is turned ON when the time that is set in

the [GATE ON delay] parameter in the communications settings has elapsed.*1

4 The GATE signal is turned ON, and then the GATE signal is turned OFF when the time that is set

in the [Output time] parameter in the communications settings has elapsed.”

1 Set the GATE ON delay and output time for the GATE signal so that the total time does not exceed the output period.

5 continuous measurements end when the IN7 signal is turned OFF.

The ERROR signal will turn ON if the input command is not executed normally.

Set at least one data output for parallel judgement output and then read the OR signal when the GATE signal turns

ON.
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Outputting Measurement Results for Data Send Requests from the External Device (Handshaking)

With handshaking, measurement results are output after there is a data send request (DSA signal) from the
external device.

Handshaking is effective for sequentially outputting many measurement results and it is a reliable way to
transfer data.

(1) Measurement

External device — ‘c’gﬁﬁgﬁftieng
= (BUSY signal
EH . D D (2) DSA signal turned OFF).

sent.

4= (3) Measurement results output.”
*1 The overall judgement (OR) is output even if the DSA signal is not output by the external device.

@ DSA Signal

The DSA signal is used by the external device to request the next data transmission. The Sensor will not output
data until the DSA signal is turned ON. Turn ON the DSA signal at the following time.

* When the external device is ready to receive data

* When the Sensor has completed measurements

The BUSY signal will be ON while measurements are being executed. Therefore, you can monitor the status of
the BUSY signal to detect when measurements have been completed.
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@® Timing Chart

Example: Three Data ltems Set for Parallel Data Output

Run Mode entered. Setup Mode entered.
ON ¥ g
RUN signal L
OFF —
ON
TRIG signal I‘—’ ON for 1 ms min.
OFF ]

ON while measurements are being processed
(depends on BUSY output conditions)

a- -

ON

BUSY signal

OFF

Overall judgement (Output when measurements have been

OR signal completed regardless of the DSA signal.)

DO to
D15 < Data 0 >< Data 1

signals ! Y H
ON N N [N
GATE signal oo ; \ ; .
OFF ! : T\ h . 3
. 1GATE | . [
i /ONdelay 1 ;
ON b ! '
DSA signal ' :
OFF e S, -
Timeout Time 3
Timeout Time 1 If more than one data item is being output for one
. measurement and the DSA signal does not turn
It the DA signal does not turn ON ON within the specified time after the GATE
measuremepnts are completed, a signal turns OFF, a timeout error will occur.
timeout error will occur. Timeout Time 2

If the DSA signal does not turn OFF within the specified time
after the GATE signal turns ON, a timeout error will occur.

1 Turn ON the TRIG signal while the BUSY signal is OFF.
2 Measurement begins and the BUSY signal is turned ON during the measurement process.
3 When the measurement has been finished, the measurement result is output using an OR signal,

and the BUSY signal is turned OFF.""

*1 You can also set the [BUSY output] parameter so that the BUSY signal is turned OFF after the completion of data logging, image logging,
or displaying results.

4 Turn ON the DSA signal from the external device to request data transmission after you have
confirmed that the BUSY signal is OFF.”

2 If you do not turn ON the DSA signal within the specified timeout time after measurements are completed, a timeout error will occur. (This
is timeout time 1.)

5 When the DSA signal turns ON, the D0 to D31 signals are output and the GATE signal is turned
ON.
6 When the DSA signal is turned OFF, the GATE signal turns OFF."

*3 If you do not turn OFF the DSA signal within the specified timeout time after the GATE signal turns ON, a timeout error will occur. (This is
timeout time 2.)

7 I more than one data item is being output for one measurement and you do not turn ON the DSA
signal within the specified timeout time after the GATE signal turns OFF, a timeout error will oc-
cur. (This is timeout time 3.)
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Offsetting the Timing of Outputting Measurement Results

The measurement result is output when the TRIG signal turns ON the number of times set for the [Number of
delay] parameter.

This allows you to delay the output timing of the measurement result from the Sensor according to the actual
processing timing of the line.

Example: Sequential Feed Line That Uses a Star Wheel

In a line like this, you can synchronize the output timing of the measurement results and the discharge timing of
NG products that are detected.

OK
Result output

NG

Discharge device
OR

Sensor

If you set the [Number of delay] parameter to 4, the measurement result output is delayed by four TRIG signals.

* With synchronized output, the number of times that the TRIG signal turns ON is counted. Therefore, use synchro-
nized output only when only one measurement result is output for each measurement. (Output either the parallel
judgement or data.)

¢ Use a measurement trigger only for single measurements.

If you perform continuous measurements by inputting a command, the output timing will not be correct and the
Sensor may malfunction.
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@® Timing Chart

Operation When [Number of Delay] Is Set to 2

Run Mode entered. Setup Mode entered.
ON o
RUN signal L
OFF ON for 1 ms min.
ON
TRIG signal (1) () (3) (4) (5)
OFF
ON while measurements are being processed
ON 4 (depends on BUSY output conditions)
BUSY signal [ I_i_l
OFF ——— i ;
. : Overalljudgemen .Overal\ judgement Overall judgement Overalljudgement Overal judgement
OF signal et () il sl i ‘gemean
E | The results for (1) is output when the TRIG signal
! 1/~ turns ON the third time.
DO signal E gﬂ?;&tl_t)mt s Result for (1><Result for (2><iesult for (Nesult for@{x
' ON L
GATE signal GATE ON delay | ‘ | | | | | |
OFF :
Output time
1 Repeatedly turn ON the TRIG signal while the BUSY signal is OFF.
2 TheOR signal is output when the TRIG signal is turned ON.
3 When the TRIG signal turns ON for the third time, the measurement result (DO) for the first time
that the TRIG signal turned ON is output and the GATE signal is also output at this time.
4 When the TRIG signal turns ON for the fourth time, the measurement result (DO0) for the second
time that the TRIG signal turned ON is output and the GATE signal is also output at this time.
5 Each time the TRIG signal turns ON after that, the measurement result (D0) from when the TRIG

signal turned ON two times previously is output.
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Changing the Settings of the I/O Signals

Changing the Settings of the Output Signals

@ Adjusting the Judgement Output Timing

You can change the timing of outputting the measurement result with the OR signal (after finalizing the
measurement result) according to the needs of the external device.

ED Adjusting the Judgement Output Timing: p. 288

@® Changing the Judgement Output ON Conditions

You change the ON condition for the OR signal to turn ON the signal when the judgement result is OK or when
itis NG.

D:l Changing the Judgement Output ON Condition: p. 290

@ Adjusting the End Timing of the BUSY Signal
You can change the end timing of the BUSY signal.
D:I Adjusting the Judgement Output Timing: p. 290
@ Changing the Output Polarity of the Output Signals
You can change the ON/OFF output polarity of the output signals
P [In/Out] - [I/O setting] - [I/O] — [Output]

1 Press [Output polarity] and select the ON/OFF polarity for all output signals.

Item Parameter Description
Output polarity Positive (default) You can reverse the ON/OFF conditions of the output signals.
Negative For example, when the BUSY signal uses positive polarity, the signal is ON

while the Sensor is processing something. If you change the setting to
negative polarity, the Sensor will be ready to receive data or signals when
the BUSY signal is ON.

Applicable Output Signals

* RUN e SHTOUT
* OR * DSA

* BUSY * GATE

* ERROR * DO to D15
* STGOUT * ACK

@ Setting the Output Time of the ACK Signal

You can set the output time of the normal execution completion signal for parallel commands.
P [In/Out] - [I/O setting] - [I/O] — [Output] - [ACK signal ON period]

The ACK signal is not output for normal completion of continuous measurement commands.

@ Changing the Output Timing and Output Time of the STGOUT Signal

You can change the output settings of the STGOUT signal to adjust when and for how long the external lighting is lit.

Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit FQ2-S4 User’s Manual



P [Image] — [Camera setup] — [ ¢] — [Lighting control]

1 Change the setting for lighting control.

Item Parameter Setting Description
Lighting control Strobe output delay |0 to 65,535 us Enter the delay time from when the TRIG signal is
(default: O us) input until the external lighting is lit.
Strobe output time |0 to 65,535 us Set the pulse width of the output signal (STGOUT)
(default: 1,000 us) |that tells the external lighting when to light.

When the strobe polarity is set to [Negative], a delay of about 200 to 300 us occurs from when the TRIG signal
is input until the STGOUT signal goes low. When a high-speed shutter is used, set the [Output polarity]
parameter to [Positive].

* Timing Chart for Strobe Trigger Output Signal
The STGOUT signal turns ON in sync with the trigger input signal from an external device.

ON
Trigger input (TRIG)
OFF

«—— Trigger delay

ON X
Imaging element : Exposure time
shutter signal OFF :
]
! Strobe output delay
]
o : [ Strob i
STGOUT : 41:7 trobe output time
OFF :

Polarity of all output signals: Positive

Controlling Operation from an External Device

The following Sensor functions can be controlled with command inputs from an external device without
connecting the Touch Finder.

Operation Description Reference
Switching the scene This command changes the scene when the line process changes. p. 318
Clearing measurement This command clears the measurement values. p. 319
values The OR signal and D signals are not cleared.

Clearing an error This command turns the ERROR signal OFF. p. 320

The ERROR indicator is also turned OFF.

Re-registering the model | This command re-registers the model and reference color. p. 322
and reference color

Teaching This command uses the image that is currently being input to execute p. 323
teaching for all of the registered items.

Clearing the OR and D sig- | This command clears the OR signal and D signals. p. 324
nals

Saving data in the Sensor | This command saves the current settings (scene data and system data) |p. 326
in the Sensor.

FQ2-S4 User’s Manual Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit
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Input Format (IN7 to INO)

IN7 IN6 IN5 IN4 IN3 IN2 IN1 INO
T |

Execution Command

Changing the Scene

This command changes the scene to shift to a different process.

Parameters
Execution Command Input example
IN7 IN6 IN5 IN4 ‘ IN3 ‘ IN2 ‘ IN1 ‘ INO
1 01 Input the scene number as a binary value. 10100001
(Changes to scene 1.)
Timing Chart
Run Mode entered. Setup Mode entered.

ON —
RUN signal

OFF—
INO to IN6 0 10100001 (Changes to scene 1.)

signals Y
: \ ON for 1 ms min.

ON '
IN7 signal T’F‘ﬂ

OFF

Allow 5 ms min.
and then turn ON IN A
ON

BUSY signal Command execution |
OFF L.
ON
ACK signal |:|
OFF |
ACK output time
Output Signals
Signal Function
RUN This signal is ON while the Sensor is ready to take measurement and it is in Run Mode. It will be OFF in Setup Mode
BUSY This signal indicates that the Sensor is currently changing the scene.
Do not input the next command while the BUSY signal is ON. The process that is currently being executed and the com-
mand that is input will not be executed correctly.
ACK

When the command has been completed normally, this signal is turned ON for the time that is set for the ACK output
time.

318
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Input Signals to Change the Scene

Signal Function

INO to IN4 | These signals specify the scene number (0 to 31).

IN5 Turn ON.

IN6 Turn OFF.

IN7 This signal functions as the execution trigger. Set the INO to IN6 signals, wait for at least 5 ms, and then turn ON the IN7

signal. The BUSY signal will be ON while the command is being executed.

Clearing Measurement Values

This command clears the measurement values.

Parameters
Execution Command Input example
IN7 IN6 ‘ IN5 ‘ IN4 ‘le ‘ IN2 ‘IN1 ‘ INO
1 1000000 11000000
Timing Chart
Run Mode entered. Setup Mode entered.
ON ¥ o
RUN signal J
OFF
INO to IN6 0 X 11000000
signals "
v\ ONfor 1 ms min.
ON )
IN7 signal : /
OFF 7
Allow 5 ms min. and then turn ON IN7.
ON
BUSY signal
OFF
ON
ACK signal |:|
OFF \
ACK output time
Output Signals
Signal Function
RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.
BUSY This signal does not change while clearing measurement values.
ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK output time.
Input Signals
Signal Function
INO to IN5 | Turn OFF.
IN6 Turn ON.
IN7 This signal is the trigger for clearing measurement values. Set the INO to IN6 signals, wait for at least 5 ms, and then turn
ON the IN7 signal.
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Clearing an Error

This command clears the error output status.

Parameters
Execution |Command Input example
IN7 IN6 ‘IN5 ‘IN4 ‘IN3 ‘INZ ‘IN1 ‘INO
1 1000001 11000001
Timing Chart
Run Mode entered. Setup Mode entered.
ON ¥
RUN signal J
OFF
ON
TRIG signal I<—' ON for 1 ms min.
OFF \TRIG is input.
ON \y v
1
BUSY signal I
OFF S
Measurements executed.
ON E
OR signal :
OFF T
D signals : X Data
ON 1 :
GATE signal b
OFF 1 L E——
GATE ON delay ; Output time
ON —
ERROR signal
OFF 1
INO to IN6 >< 1000001
signals H
Allow 5 ms min. and then turn ON IN7. ; ! )
\.\ v+ ON for 1 ms min.
ON Y
IN7 signal '
OFF :
ON
ACK signal |:|
OFF |

ACK output time

Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit
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Output Signals

Signal Function

RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.

BUSY This signal does not change while clearing errors.
However, do not clear an error while the BUSY signal is ON. The command will not be executed correctly.

OR This signal does not change while clearing errors.

DO to D15 These signals do not change while clearing errors.

GATE This signal does not change while clearing errors.

ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK
output time.

Input Signals

Signal Function

INO Turn ON.

IN1 to IN5 Turn OFF.

IN6 Turn ON.

IN7 This signal is the trigger for clearing an error.

Set the INO to IN6 signals, wait for at least 5 ms, and then turn ON the IN7 signal.
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Re-registering the Model and Reference Color

This command is input from an external devices, such as a PLC, to re-register the models and reference colors
for registered inspection items based on the image that was just input.

Inspection items

Re-registered data

Search, Shape Search Il, Sensitive Search, Search Position Compensation, and
Shape Search Position Compensation

Models

Color Data

Reference color (hue, saturation, and brightness)

Edge Position, Edge Width, Edge Pitch, Area, and Labeling None

Parameters

Execution |Command Input example
IN7 IN6 ‘INS ‘IN4 ‘INS ‘INZ ‘IN1 ‘INO

1 1001000 11001000
Timing Chart

Run Mode entered.

Setup Mode entered.

ON F
RUN signal
OFF

L

INO to ING signals

o
—
—
o
o
=
o
o
o

=
N

o

N for 1 ms min.

ON
IN7 signal

OFF

—]

Allow 5 ms min. i
and then turn ON IN7.\I

ON
BUSY signal | Command execution |
OFF—— S
ON
ACK signal |:|
OFF |
ACK output time
Output Signals
Signal Function
RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.
BUSY This signal is ON during re-registration of the model and reference color.
ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK output time.

322
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Input Signals

Signal Function

INO to IN2 | Turn OFF.

IN3 Turn ON.

IN4 and IN5 | Turn OFF.

IN6 Turn ON.

IN7 This signal is the trigger for executing re-registration of the model and reference color. Set the INO to IN6 signals, wait for

at least 5 ms, and then turn ON the IN7 signal. The BUSY signal will be ON while the command is being executed.
Teaching

This command uses the image that is currently being input to execute teaching for all of the registered

inspection items (except for Edge Pitch).

Parameters

Execution |Command Input example
IN7 IN6 ‘INS ‘IN4 ‘IN3 ‘IN2 ‘IN1 ‘INO

1 1001001 11001001
Timing Chart

Run Mode entered. Setup Mode entered.

ON ¥ —
RUN signal J
OFF

INO to IN6 signals 0 < 1001001

\

Y ON for 1 ms min.
ON )
IN7 signal :/
OFF

Allow 5 ms min. /
and then turn ON IN7.

1
'
'
'
'
'
'
'
[

BUSY signal | Command execution |
FF _ I —
ON
ACK signal |:|
OFF |
ACK output time

Output Signals
Signal Function
RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.
BUSY This signal is ON while teaching is being executed.
ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK

output time.
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Input Signals

Signal Function
INO Turn ON.
IN1 and IN2 Turn OFF.
IN3 Turn ON.
IN4 and IN5 Turn OFF.
IN6 Turn ON.
IN7 This signal is the trigger for executing teaching. Set the INO to IN6 signals, wait for at least 5 ms, and then turn
ON the IN7 signal. The BUSY signal will be ON while the command is being executed.

Clearing the OR and D Signals

This command clears the OR signal and D signals.

Parameters
Execution |Command Input example
IN7 IN6 ‘IN5 ‘IN4 ‘IN3 ‘INZ ‘IN1 ‘INO
1 1000010 11000010
Timing Chart
Run Mode entered. Setup Mode entered.
ON ¥ ---3
RUN signal J
FF
ON
TRIG signal | ON for1 ms min.
OFF \
+ TRIG is input.
ON \‘v
BUSY signal |
OFF L
Measurements executed.
ON
OR signal

OFF

D signals

ON
GATE signal

INO to IN6

< Data

GATE ON delay iOutput time~ +

signals

1000010

ON
IN7 signal

OFF

Allow 5 ms min. N
and then turn ON IN7.

ON
ACK signal

OFF

Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit
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Output Signals

Signal Function
RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.
BUSY This signal does not change while clearing the OR and D signals.
However, do not clear the OR and D signals while the BUSY signal is ON.
The command will not be executed correctly.
OR If this signal was ON, it will be turned OFF.
DO to D15 If these signals were ON, they will be turned OFF.
GATE This signal does not change while clearing the OR and D signals.
However, do not clear the OR and D signals while the GATE signal is ON.
The command will not be executed correctly. Also, the D and GATE outputs may not function correctly.
ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK
output time.
Input Signals
Signal Function
INO Turn OFF.
IN1 Turn ON.
IN2 to INS Turn OFF.
IN6 Turn ON.
IN7 This signal is the trigger for clearing the OR and D signals.

Set the INO to IN6 signals, wait for at least 5 ms, and then turn ON the IN7 signal.

FQ2-S4 User’s Manual
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Saving Data in the Sensor

This command saves the current settings (scene data and system data) in the Sensor.

Parameters
Execution |Command Input example
IN7 IN6 ‘IN5 ‘IN4 ‘IN3 ‘INZ ‘IN1 ‘INO
1 101000 1101000
Timing Chart
Run Mode entered. Setup Mode entered.
ON F
RUN signal J
OFF
INO to IN6 o > 101000
signals R
E , ON for 1 ms min.
ON : \
IN7 signal :/
OFF i

Allow 5 ms min.
and then turn ON IN7.
I 1

. ON
BUSY signal I Command execution |
OFF

ON
ACK signal |:|
OFF \
ACK output time
Output Signals
Signal Function
RUN This signal is ON while the Sensor is in Run Mode. It will be OFF in Setup Mode.
BUSY This signal will be ON while data is being saved in the Sensor.
ACK When the command has been completed normally, this signal is turned ON for the time that is set for the ACK
output time.
Input Signals
Signal Function
IN1 to IN3 Turn OFF.
IN4 Turn ON.
IN5 Turn OFF.
IN6 Turn ON.
IN7 This signal is the trigger for saving data in the Sensor.
Set the INO to IN6 signals, wait for at least 5 ms, and then turn ON the IN7 signal.
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Connecting through Ethernet
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9-1 Introduction

With the FQ2, you can use any of the following protocols to transfer data through Ethernet.

Protocol Transfer method Reference
TCP no-protocol commands Commands are sent from the PLC to control the Sensor. p. 401
Received data is stored in the buffer memory of the specified port.
FINS/TCP no-protocol commands p. 430
PLC Link"! You can control the Sensor and obtain measurement results simply by |p. 372
- - manipulating bits and words in the memory of the PLC.
EtherNet/IP < (tag data links) When you turn ON the Command Execution Bit at a specific memory p. 329

address in the PLC, a command in a specified memory area (e.g., the
DM Area or CIO Area) in the PLC is read and sent to the Sensor.

The results of executing the command are written to specified words in
the memory of the PLC. These words are specified in advance.

You can use this method when the external device is a PLC.

"1 A PLC Link uses three link areas to perform communications: the Command Area, Response Area, and Data Output Area.
A PLC Link is not the same as the Serial PLC Link protocol used to connect PLCs together with serial communications.
2 The signal timing is equivalent to parallel I/O, i.e., command execution and data output are performed independently.

You can also use the parallel interface for other controls, such as controlling measurements, changing scenes, clear-
ing errors, and clearing measurement values.

If a Parallel Interface Sensor Data Unit is mounted, you can output the judgement results of judgement conditions,

the measurement values from measurement items, and the results of expressions through the parallel interface.
I:D 8-2 Controlling Operation and Outputting Data with a Parallel Interface Sensor Data Unit: p. 302

If an RS-232C Sensor Data Unit is mounted, you can transfer data through an RS-232C connection using TCP no-

protocol commands.

I:D 10. Connecting with RS-232C: p. 445
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92 Outputting Data and Controlling Operation through EtherNet/IP

Introduction to EtherNet/IP

EtherNet/IP is an industrial multi-vendor network that uses Ethernet.

The EtherNet/IP specifications are open standards managed by the ODVA (Open DeviceNet Vendor
Association). EtherNet/IP is used by a wide range of industrial devices.

Because EtherNet/IP uses standard Ethernet technology, various general-purpose Ethernet devices can be
used in the network.

EtherNet/IP has mainly the following features.

@ High-speed, High-capacity Data Exchange through Tag Data Links

The EtherNet/IP protocol supports implicit communications, which allows cyclic communications called tag
data links with EtherNet/IP devices.

@® Tag Data Links at Specified Communications Cycle for Each Application Regardless of the Number of Nodes

Tag data links (cyclic communications) operate at the cyclic period that is specified for each application,
regardless of the number of nodes. Data is exchanged over the network at the refresh cycle that is set for each
connection. The communications refresh cycle will not increase even if the number of nodes is increased, i.e.,
the concurrency of the connection’s data is maintained.

Because the refresh cycle can be set for each connection, each application can communicate at its ideal
refresh cycle. For example, interprocess interlocks can be transferred at high speed, while the production
commands and the status monitor information are transferred at low speed.

On a network to which many devices are connected, performance may drop (e.g., responses may be delayed
or packets lost) or communications errors may occur when there is temporarily high traffic on the network. Test
the operation under actual conditions before you start actual operation of the system.

FQ2-S4 User’s Manual Outputting Data and Controlling Operation through EtherNet/IP
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Data Exchange with EtherNet/IP

Data is exchanged cyclically between Ethernet devices on the EtherNet/IP network using tag data links as

shown below.
< Target

PLC Vision Sensor
[ | [ TS
1
, : Input tag set name: A Connection Output tag set name: i
Connection from | | Input_101 !
FQ2toPLC | | :
! Tag: DO Tag: Input_101 !
1 1
L - _———1
I | [ o
1
E Output tag set name: B Connection . Input tag set name: i
Connection from | ! > Output_100 :
PLCtoFQ2 |! i
! !
1 1
1 1
1 1
| I S P S -

Ethernet (EtherNet/IP)

@ Data Exchange Method

To exchange data, a connection is opened between two EtherNet/IP devices.

One of the nodes requests the connection to open a connection with a remote node.

The node that requests the connection is called the originator, and the node that receives the request is called
the target.

@ Data Exchange Memory Locations

The memory locations that are used to exchange data across a connection are specified as tags.
You can specify memory addresses or variables for tags.
A group of tags consists of an output tag set and an input tag set.

= Outputting Data and Controlling Operation through EtherNet/IP FQ2-S4 User’s Manual



FQ2 Communications for EtherNet/IP Connections

You can use EtherNet/IP tag data links to communicate between the PLC and the Vision Sensor to perform
control via command/response communications or to output data after measurements.
The FQ2 complies with EtherNet/IP conformance test version A8.

To connect to OMRON Controllers and communicate through EtherNet/IP, you use the Network Configurator to
set up tag data links (i.e., tags, tag sets, and connection settings).

Refer to the following manuals for details on the tag data link settings that are made with the Network
Configurator.

¢ NJ-series CPU Unit Built-in EtherNet/IP Port User's Manual (Cat. No. W506)

e CS/CJ-series EtherNet/IP Units Operation Manual (Cat. No. W465)

¢ CJ-series EtherNet/IP Units Operation Manual for NJ-series CPU Unit (Cat. No. W495)

Types of Communications

® Command/Response Communications

With EtherNet/IP communications, cyclic tag data link communications are performed with the connections that
are set between the PLC and Vision Sensor.

Command/response control signals are handled by storing control commands from the PLC to the Vision
Sensor and responses from the Vision Sensor to the PLC in the /O memory of the PLC.

This allows you to control the operation of the Vision Sensor (e.g., perform continuous measurements or
change the scene) without using special communications instructions.

¢ Input Connection to Sensor (PLC to Vision Sensor)
The commands that are stored in the 1/0O memory of the PLC are sent to the Vision Sensor.

¢ Output Connection to PLC (Vision Sensor to PLC)
Responses from the Vision Sensor to the control commands are stored in the PLC I/O memory addresses or vari-
ables that are specified for the response area.

PLC

CPU Unit Vision Sensor
| | * Continuous measurements
* Switching the scene number, etc.

1/0 memory or variables )
(communications areas) | _ _IT’ELit_C?[‘Te_C_t'?T EO ?frls_o_r ______________________

Command area Command '—’

Response area
Response

EtherNet/IP (tag data links)

To send a control command, you write a control command to the command area (i.e., a variable or /O memory
address in the PLC) that is specified for the output tag, and then turn ON the Command Execution (EXE) Bit.
As a result, the control command is sent through the input connection from the PLC to the Vision Sensor.

A control command does not need to be sent to execute measurements for the TRIG bit.

The measurement is executed simply by turning ON the TRIG bit.

The Vision Sensor executes the control command and sends a response back to the PLC through the output
connection from the Vision Sensor to the PLC.

The PLC stores the response in the response area (i.e., I/O memory addresses or variable) that is specified for
the input tag in the PLC.

FQ2-S4 User’s Manual Outputting Data and Controlling Operation through EtherNet/IP 8l
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@ Data Output after Measurements

Immediately after a single measurement or continuous measurements, the Vision Sensor will automatically
output the data for the measurements that are specified for output in advance to the 1/0O memory addresses or
variable that is specified for the input tag in the PLC.

This enables you to easily transfer the measurement results data for inspection items to the PLC.

When handshaking is enabled, the data is output from the Vision Sensor only when the condition to receive
that data are met at the PLC.

PLC
Built-in EtherNet/IP port in CPU Unit Vision Sensor

1/0 memory or variables
(communications areas)

Output area Data

Up to 64 specified data items
can be automatically output.

EtherNet/IP (tag data links)

To output data, you must specify in advance the data to output (up to 64 items) after the measurements are
executed.

To output character strings that are read with the OCR and other inspection items, the character strings to
output are also specified in advance. You must also specify in advance the output area (i.e., /O memory
addresses or variable) for the input tag to store the data in the PLC.

After a single measurement or continuous measurements, the data is automatically stored in the output area
(i.e., I/O memory addresses or variable) that is specified for the input tag in the PLC via the connection from the
Vision Sensor to the PLC.

Outputting Data and Controlling Operation through EtherNet/IP FQ2-S4 User’s Manual



Types of Communications Areas

For EtherNet/IP communications, the following three communications areas are used in the PLC to perform

communications.

Areas Used for the Different Control Methods

Command/response
communications

(1) Command area

the Vision Sensor to execute.

This is the area to which you write control commands for

(2) Response area

area.

This is the area to which the Vision Sensor writes the
results of control commands executed from the command

Data output after mea-

(8) Output area

This is the area to which the Vision Sensor writes output

here.

* Output data 0 to 64
» Character string to output

surements data for measurements after an inspection is performed.
PLC Vision Sensor
r----'-------'------'-------'------'-------'------'-------'------'-------'------'-------'------I
i Output Tag Set Input Tag Set E
: Output Tags :
i | (1) Command area | :
Input ! - '
connection | The following control commands | Command The control commands that are '
to Sensor ! are written to the Vision Sensor. written to the Command Area >: 20 bytes
! ¢ Control inputs are executed. E
: * Command code !
! * Command parameters 1
| Input Tag Set Output Tag Set :
E Input Tags™ i
E F ------------------------ Measurement results are E
! ;| (2) Response area written to the response area ;
: ' in the PLC. !
' E The execution results * Control outputs 1 16 bytes
Outout i 1 from the Vision Sensor » Command code E
utput 1 1 are written here. * Response code !
connection | i * Response data :
toPLC ! b P ;
: :l (3) Output area After measurements i
i i Output data from the Measurement results are E 301
1 ! Vision Sensor is written written to the output area. H 0
! i 1256 bytes

*1 The response area (2) and output area (3) are assigned to continuous memory addresses or to a variable.
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Connectable Controller Models

SYSMAC NJ NJ501 or NJ301 Compatible CJ1W-EIP21

SYSMAC CJ2 CJ2H or CJ2M Compatible (model with CJ1W-EIP21
built-in port only)

SYSMAC CJ1 CJ1H or CJ1G CJ1W-EIP21

CJ1M CJ1W-EIP21

SYSMAC CS CS1H, CS1D, or CS1G CS1W-EIP21

‘ Outputting Data and Controlling Operation through EtherNet/IP FQ2-S4 User’s Manual



Setting Up EtherNet/IP Communications

Setting Network Settings in the Sensor

This section describes how to set the IP address and other network settings in the Vision Sensor. Refer to the
following section for details.
ED 2-5 Setting Up Ethernet: p. 53

To use EtherNet/IP communications, do not automatically assign an IP address to the Vision Sensor. Set a
specific IP address and do not change it.

Initial Settings for EtherNet/IP Communications

> & (Setup Mode) — [Sensor settings] — [Data output] — [Link data output]

1 Press [Communication type].
Press [EtherNet/IP].

3 Set the EtherNet/IP communications parameters as [Handshake setting] Set to [Yes]

FQ2-S4 User’s Manual Outputting Data and Controlling Operation through EtherNet/IP

335

189uloyig ybnouyy Bunosuuo)

6



336

Parameter

Description

Setting range

Handshake setting

Set whether to synchronize with the PLC when
data is output.

No: Measurement results are output without
synchronizing with the PLC.

Dj | Data Output after Measurements
When Handshaking Is Disabled: p. 369

Yes: Measurement results are output while syn-
chronizing with the PLC.

D] | Data Output after Measurements
When Handshaking Is Enabled: p. 369

* Yes
* No
(default: Yes)

Output data size

Set the data size to output from the output area.
Any changes in the setting are applied when
the Sensor is restarted.

If the total size of the data that is specified as
output data exceeds the size that is set here, all
of the data will not be output at the same time,
but will be separated over more than one cycle.

D:l | Output Data Size and Number of Out-
put Data Upper Value Setting: p. 344

Set the input connection (input tag set) to 16
bytes greater than the size that you set for this
parameter.

32 bytes, 64 bytes, 128 bytes, or 256 bytes
(default: 32 bytes)

Refreshing task
period

Set the communications cycle for cyclic tag
data link communications for the Vision Sensor.
Set the same value as you set for the requested
packet interval (RPI) on the Network Configura-
tor.

* Set this parameter to the same value as you
set for the requested packet interval (RPI) in
the PLC.

* This parameter is necessary for the FQ2 to

synchronize with the communications cycles

of the cyclic tag data link communications
that are set for tag connections on the Net-
work Configurator and in the PLC.

If the value in the FQ2 is longer than the

value in the PLC, cyclic data exchange will

not be performed according to the expected
communications cycle.
The smaller the setting of this parameter is,

the more the measurement processing time
will be affected. For the lowest setting of
4 ms, the processing time will increase by
approximately 5% to 10%.

4 to0 10,000 ms (default:10 ms)

Outputting Data and Controlling Operation through EtherNet/IP
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Parameter

Description

Setting range

Timeout

This parameter is displayed and can be set only

when [Handshake setting] is set to [Yes].

A timeout error will occur if there is no response

from the PLC within the time that is set.

* From when measurements are completed
until the DSA Bit turns ON

* From when the GATE flag turns ON until the
DSA Bit turns OFF

* From when the GATE flag turns OFF until the
DSA Bit turns ON

0.1 to 120.0 s (default: 10 s)

Data output period

This parameter is displayed and can be set only
when [Handshake setting] is set to [No]. Set the
period for outputting measurement results.

Set a value that is longer that the GATE ON
output time and shorter than the measurement
interval of the Sensor.

2 to 5,000 ms (default: 40 ms)

GATE signal ON
period

This parameter is displayed and can be set only
when [Handshake setting] is set to [No].

Set the time to turn ON the GATE signal.

Set the time that is required for the PLC to read
the measurement results.

Set the cycle time of the PLC so that it is longer
than the packet interval (RPI).

1.0 to 1,000.0 ms (default: 20.0 ms)
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Tag Data Link Setting Methods

This section describes how to set data links for EtherNet/IP.

The communications areas in the PLC for which data links are created to the Sensor are specified as tags and
tag sets, and the connections are set for tag data link communications.

Tags, tag sets, and connections are set from the Network Configurator.

Refer to the following manuals for details on the tag data link settings that are made with the Network
Configurator.

* NJ-series CPU Unit Built-in EtherNet/IP Port User's Manual (Cat. No. W506)
* CS/CJ-series EtherNet/IP Units Operation Manual (Cat. No. W465)
¢ CJ-series EtherNet/IP Units Operation Manual for NJ-series CPU Unit (Cat. No. W495)

* To connect the FQ2 to an NJ/CJ-series CPU Unit, install the EDS file that defines the connection information for the
FQ2 in the Network Configurator. Download the EDS file from the OMRON website.
* After tag data links are set, the Vision Sensor will automatically be restarted to enable the settings.

Tags, Tag Sets, and Connection Settings

The communications areas in the PLC are set as tag data link connections as shown in the following table.

* Tag and Tag Set Settings in the PLC

Parameter Settings
Command area Response area and output area

Type of tags and |Output tag set Input tag set

tag set

Tag and tag set  |I/O memory addresses or variable names I/O memory addresses or variable names

names

Data size 20 bytes 48 to 272 bytes (total size of response area and
output area)

"1 Specify the I/O memory address of the first word in the response area.
The output area is assigned immediately after the response area.
If you specify a variable name, the variable is assigned for both the response area and output area.
Refer to Accessing Communications Areas Using Variables with NJ-series Controllers on p. 352 for information on how to access the sig-
nals in the communications areas from the user program when variables are assigned.
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@ Settings in the FQ2 (Device Parameter Settings)

1 Right-click the FQ2 in the network on the Network Configurator and select [Parameter] — [Edit].
2 The Edit Device Parameters Dialog Box will be displayed. Make the required settings.

Edit Device Parameters

Parameters |

X

Parameter Mame Walue

- All parameters

0001 Input Size 48
0002 Output Size 20
0003 RPI 10000

Default Setup [ Expand Al | [ Gallspse ANl |

[ oK

| [ =t |

Parameter name Value Setting range

001 Input Size™ The total size of response area and output 48 to 272
area

002 Output Size™? The data size of command area 20

003 RPI"® The requested packet interval 10000

*1 Although the data size can be set as high as 502 bytes, with the current version set one of the following as the total data size for the output
area (data output size) and the response area (16 bytes).

* 48 bytes (default)
* 80 bytes

* 144 bytes

* 272 bytes

2 Although the data size can be set as high as 502 bytes, with the current version use the default setting of 20 bytes.
*3 The packet interval (RPI) is set in the connection settings between the PLC and the Sensor. No setting is required here.
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@ Connection Settings

Parameter Setting

Originator device (PLC) |Input tag set PLC_tag_set_name-[**Byte]
**: This is the total size of the response area and
output area that you set.

Connection type Any (default: multi-cast connection)*1

Output tag set PLC_tag_set_name-[20Byte]
Target device (Vision Sen-|Output tag set Input_101-[**Byte]
sor) **: This is the total size of the response area and

output area that you set.

Input tag set Output_100-[20Byte]
Packet interval (RPI) Any (default: 20.0)2
*1 If multi-cast connections are used, however, use an Ethernet switch that has multi-cast filtering, unless the tag set is received by all nodes

in the network.
2 Set the same value as you set for the refreshing task period in the EtherNet/IP communications settings.

* If /0 memory addresses are specified for the communications areas, the information in the communications areas
will be cleared when the operating mode of the PLC changes unless addresses in the CIO Area, which are main-
tained, are specified.

* The following assembly object is required to specify instances when the EDS file is not used.

Assembly Object Settings

Parameter name Setting Remarks

Instance ID 100 Output connection
101 Input connection
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Setting the Data To Output Automatically after Measurements

You can specify the measurement data to output automatically to the PLC after measurements.

Data That Can Be Output

¢ Data Output
You can output up to 64 data items (256 bytes) with the output data (data 0 to data 31).
The measurement data from inspection items that can be output and the calculation results from the
expression settings can be output.
For data that can be output, refer to the Measurement Data That Can Be Used for External Outputs and
Calculations for each inspection item.
Assigning Detection Results to Output Data: p. 341
Assigning More Than One Detection Result to Output Data: p. 342
* Outputting Character Strings
You can output a character string for each of the inspection items that reads a character string, such as the
OCR inspection item. Also, when reading the character string fails, you can output a specific character string
that is set in advance.
|:[:| Outputting Read Character Strings: p. 346

Assigning Inspection Results to Output Data

You can individually assign the parameters of the inspection items to output data (data 0 to data 31).
The following procedure shows how to assign the measured position X of [0. Search] to data 0 for a binary
output.

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output] - [Output data set]

Press [0. Data 0].
Press [Data setting].

Press [I0. Search].

AN WON=

Press [Position X X]. Settings

5 1t the inspection item allows multi-point output,
press the number ([0] to [30]) of the inspection result
for which to output the data from the list of inspec-
tion results.

To register something to data 1 and higher, repeat this process.
The settings will be enabled after you restart the Sensor.
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Assigning More Than One Inspection Result to the Same Output Data

You can assign more than one inspection result to the same data output to output all of the assigned results.

This is possible for the following inspection results.

» Parameters for the same inspection item: You can assign up to five inspection results.

* Inspection results that support multi-point output: You can assign inspection results within the specified range (0 to
31).

The following procedure shows how to assign more than one inspection result to data 0.

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output] - [Output data set]

1 Press [0. Data 0].
Press [Multi-data setting].

3 setthe following items on the display to set expres-
sions.

Item Description

Expression Register the expression to use to output multiple data.
Examples:

LPR (0, 3, 10.X, 10.Y)

LPC (0, 10.C, 10.X, 10.Y)

Const. Used to insert numbers and symbols into the expression.

Data Used to select the inspection items for which to output data and insert the parameters to output
into the expression.
Example: Selecting Parameters for the Search Item at Inspection ltem 0

Inspection item: 10. Search

Judgement result: Judgement JG, Correlation: Corre. CR

Math. Either of the following two functions can be inserted.

¢ LPR function (order of the measurement data)
The measurement data is output in order.
Format: LPR(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

» LPC function (order of the detection points)
Data is output for each detected measurement point.
Format: LPC(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

To register something to data 1 and higher, repeat this process.
The settings will be enabled after you restart the Sensor.
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@ Expression Setting Example

This example registers an expression to output the following inspection results for data 0.

Inspection item: 0 Search

Parameters to output: Position X, Position Y, Reference SX, and Reference SY
Multi-point output setting: Multi-point output Check Box selected, Count = 4

Function
(Detection count)
Start_number

Output Results

The expression that is registered for data 0 assigns the data for 16 items (64 bytes) in the output area as shown

below.

LPR(TIO.C,IO.X,IO.Y,IO.SX,IO.SY)

Number_of_data data_A, data_B...data_d

Output area data

Assigned data

Output data 0 (4 bytes)

10.X[0] (Position X 1st point)

Output data 1 (4 bytes)

10.Y[0] (Position Y 1st point)

Output data 2 (4 bytes)

10.SX[0] (Reference SX 1st point)

Output data 3 (4 bytes)

10.SY[0] (Reference SY 1st point)

Output data 4 (4 bytes)

10.X[1] (Position X 2nd point)

Output data 5 (4 bytes)

10.Y[1] (Position Y 2nd point)

Output data 6 (4 bytes)

10.SX[1] (Reference SX 2nd point)

Output data 7 (4 bytes)

10.SY[1] (Reference SY 2nd point)

Output data 8 (4 bytes)

10.X[2] (Position X 3rd point)

Output data 9 (4 bytes)

10.Y[2] (Position Y 3rd point)

Output data 10 (4 bytes)

10.SX[2] (Reference SX 3rd point)

Output data 11 (4 bytes)

10.SY[2] (Reference SY 3rd point)

Output data 12 (4 bytes)

10.X[3] (Position X 4th point)

Output data 13 (4 bytes)

10.Y[3] (Position Y 4th point)

Output data 14 (4 bytes)

10.SX[3] (Reference SX 4th point)

Output data 15 (4 bytes)

10.SY[3] (Reference SY 4th point)

The inspection results will be output according to the sorting method that is set for multi-point output for the inspec-

tion item.
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@ Output Data Size and Number of Output Data Upper Value Setting

When more than one inspection result is output, the size of the data that is output for the data output settings
could exceed the limit that is set in the [Max output data] (number of output data upper value) parameter

setting.

If that occurs, increase the set value of the output data size setting or adjust the output data settings so that
data output size is not exceeded.
If the size of data that is output does exceed the set value of the [Max output data] (number of output data
upper value) parameter setting, the remaining data will be discarded.

Example

Output data size: 328 bytes
Output data size setting: 256 bytes

Data Output Settings

Output data Setting
Data O 10.X[0] Inspection item 0: Position X for Search \
Data 1 10.Y[0] Inspection item 0: Position Y for Search
Data 2 LPC Inspection item 1: Position X 1st point for Shape Search |l
(0,30,11.X,11.Y) :
Inspection item 1: Position X 30th point for Shape Search |l
Inspection item 1: Position Y 1st point for Shape Search |l
: > 328
: bytes
Inspection item 1: Position Y 30th point for Shape Search |l
Data 3 LPR Inspection item 2: Position X 1st point for Shape Search |l
(0,10,12.X,12.Y)

Inspection item 2: Position Y 1st point for Shape Search |l

Inspection item 2: Position X 10th point for Shape Search I
Inspection item 2: Position Y 10th point for Shape Search |l j
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The output data that is assigned is output to the output area as shown below.
Output data that exceeds the size (256 bytes) that is set for the output data size parameter is separated over
more than one cycle.

Offset from first Output data Assigned output data
address in output area
+0 Output data 0 | Inspection item 0: Position X for Search \
+1 (4 bytes)
+2 Output data 1 Inspection item 0: Position Y for Search
+3 (4 bytes)
+4 | Output data 2 | Inspection item 1: Position X 1st point for Shape Search I
+5 (4 bytes)
+62 Output data 31 | Inspection item 1: Position X 30th point for Shape Search |l 256 bytes
+63 (4 bytes) (Data that is
+64 Output data 32 | Inspection item 1: Position Y 1st point for Shape Search Il output the
+65 (4 bytes) first cycle.)
+122 Output data 61 | Inspection item 1: Position Y 30th point for Shape Search I
+123 (4 bytes)
+124 | Output data 62 | Inspection item 2: Position X 1st point for Shape Search I
+125 (4 bytes)
+126 | Output data 63 | Inspection item 2: Position Y 1st point for Shape Search I
+127 (4 bytes) j
+0 Output data 0 | Inspection item 2: Position X 2nd point for Shape Search Il ™
1 (4 bytes)
: 72 bytes (Data
: : > that is output
+12 Output data 6 | Inspection item 2: Position X 10th point for Shape Search |l the second
+13 (4 bytes) cycle.")
+14 Output data 7 | Inspection item 2: Position Y 10th point for Shape Search I
15 (4 bytes) _/
*1 If the size of the specified output data exceeds the set value of the output data size setting, the data is output separately as shown below.

Output data size setting: 256 bytes
First Data Output

Second Data Output

Output data 0

Qutput data 63

FQ2-S4 User’s Manual
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Setting the Output Format

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output]

1 Press [Output format].
2 Press [Output form].
3 Seteithera floating point decimal or a fixed decimal for the output form.

Item Description

Setting range

Output form Set the output form for numerical data. Floating point or fixed point (default: Floating

point)

Outputting Character Strings

You can set whether to output the character string that results from reading. Outputting the character string is
possible for the following inspection results.

* OCR

* Bar code

* 2D-code

¢ 2D-code (DPM)

The procedure for outputting the character string is given here for two inspection items.
p [In/Out] - [I/O setting] - [Output data set] - [Link data output] — [Output data set]

1 Sselect the inspection item for which to output the character string.

2 Setthe following items on the setting display.

Parameter Setting Description
String output ON/OFF OFF (default) Sets whether to output the character string that results
Yes from reading.

Partial output ON/OFF

No (default)
Yes

Sets whether to specify the range of characters to output.

Output string setup

1 to 128 for OCR
1 to 1024 for Bar code, 2D-
code, or 2D-code (DPM)

Sets the output range.

NG String output on/off

Yes (default)
No

Sets whether to output an NG string.
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¢ Endian
Little endian data
¢ Code Conversion

is output.

The converted codes are outputted for the following character codes.

Character code | Before conversion | After conversion
CR &h0D &h8541
LF &hOA &h8542
DEL &h7F &h8543
FF &hFF &h8544

Character Output Example

When both the data and character string are output, the character string is output after the data.

Example:
Read result 1: ABC

Read result 2: 0123

[Data output] — [Data 0]: 3 (Number of characters: 1)
[Data output] — [Data 1]: 4 (Number of characters: 2)
The following information will be output for the above.

Increment from first
address in output area

QOutput data

Assigned output data

+0 Data 0 (4 bytes) |Inspection item 0: Number of characters
+1

+2 Data 1 (4 bytes) Inspection item 1: Number of characters
+3

+4 ‘A Inspection item 0: Characters “ABC”

+5 ‘B’

+6 ‘C

+7 ‘0 Inspection item 1: Characters “0123”

+8 1’

+9 ‘2

+10 ‘3

+11 00 Filled with zeros. (Only when the character string length is

not a multiple of 4.)
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Memory Assignments and Commands

Memory Assignments

This section describes the assignments of the command area for the input connection to the Sensor and the
response and output areas for the output connection to the PLC.

@® Input Connection to Sensor (PLC Originator to Vision Sensor Target)

e Command Area

Bits Contents
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+0 ERCLR | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | TRIG | EXE |Control sig-
nals (32
+1 Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | DSA bits)
+2 Command code Command
code (32
+3 bits)
+4 Parameter 1 Parameter 1
(32 bits)
+5
+6 Parameter 2 Parameter2
(32 bits)
+7
+8 Parameter 3 Parameter3
(32 bits)
+9
Signal Signal name Function Application
method
EXE Control Command | Turn ON this signal from the PLC to send a control com- |Command/
Execution Bit mand for the Vision Sensor to execute. response com-
Set the control command code and parameters before munications
you turn ON this signal.
Turn OFF the EXE signal from the PLC when the Control
Command Completed (FLG) signal from the Vision Sen-
sor turns ON.
TRIG Execute Measure- |Turn ON this signal from the PLC to send a command to |Command/
ment execute a measurement. response com-
- - munications
This signal returns to OFF when the Command Execution
Active (BUSY) signal goes ON.
DSA Data Output Turn ON this signal from the PLC to request data output. |Data output
Request Bit When this signal turns ON, the Vision Sensor outputs after measure-
* This bit can be |data. ments
used only when -
handshaiing is Turn OFF the DSA signal from the PLC when the Data
Output Completed (GATE) signal from the Vision Sensor
enabled.
turns ON.
ERCLR Clear Error Turn ON this signal to turn OFF the error (ERR) signal Command/
from the Vision Sensor. response com-
munications

Turn OFF this signal from the PLC when the error (ERR)
signal goes OFF.
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Signal Signal name Function Application

method

Command code Command code | This I/O port stores the command code. Command/

response com-

Parameters 1to 3 |Command param- | These I/O ports store the command parameters. p. )

munications
eters

@ Output Connection to PLC (Vision Sensor Originator to PLC Target)

* Response Area

Bits Contents
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+0 ERR | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | RUN | OR |READY |BUSY | FLG | Vision Sta-
tus Flags
+1 Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | GATE (32 bits)
+2 Command code Command
code (32
+3 bits)
+4 Response code Response
code (32
+5 bits)
+6 Response data Response
data (32
+7 bits)

Signal Signal name Function Application

method

FLG Control Command | This signal turns ON when the Vision Sensor completes |Command/

Completed execution of the control command. response com-
(This signal turns ON after the control command code, munications
response code, and response data have been stored.)

This signal automatically turns OFF when the Control
Command Execution Bit (EXE) is turned OFF by the user
(PLC).

BUSY Command Execu- | This signal is ON while the Vision Sensor cannot execute |Command/

tion Active a control command. response com-

- - - - munications
This signal is OFF while the Vision Sensor can execute a
control command.

READY Ready This signal turns OFF when the Vision Sensor cannot Command/

execute a control command. response com-
- - munications

This signal turns ON when the Vision Sensor can execute

a control command.

OR Overall judgement | This signal turns ON when the overall judgement is NG. |Command/
Even if the OR output of parallel signals is set for a one- |response com-
shot output, this signal will not be output at the same time. | munications
This signal turns OFF when overall judgement is OK.

ERR Error This signal turns ON when an error is detected in the Sensor status

Vision Sensor.

change output

This signal is OFF while the Vision Sensor is operating
normally.
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Signal Signal name Function Application
method
RUN Run Mode This signal is ON while the Vision Sensor is in Run Mode. | Sensor status
This signal is OFF while the Vision Sensor is not in Run change output
Mode.
GATE Data Output Com- |This signal turns ON when the Vision Sensor finishes out- | Data output

pleted

putting data.

If [Handshake setting] is set to [Yes], this signal automati-
cally turns OFF when the Data Output Request Bit (DSA)
signal from the PLC turns OFF. If [Handshake setting] is
set to [No], this signal turns OFF after the data output
period has elapsed.

after measure-
ments

Command code

Command code

This 1/0O port returns the command code that was exe-
cuted.

Response code

Response code

This I/O port contains the response code of the executed
command.

Response data

Response data

This 1/0O port contains the response data of the executed
command.

Command/
response com-
munications

If measurements are executed in parallel, the EtherNet/IP BUSY signal will also turn ON.

Outputting Data and Controlling Operation through EtherNet/IP
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* Output Area
The output area is assigned immediately after the response area in I/O memory.

Bits Contents
15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1‘0
+8 Output data
DATA 0 0 (32 bits)
+9
+22 Output data
DATA 7 7 (32 bits)
+23
+38 Output data
DATA 15 15 (32 bits)
+39
+70 Output data
DATA 31 31 (32 bits)
+71
+134 Output data
] DATA 63 63 (32 bits)
+135
Signal Signal name Function Application
DATAO0-63 Output data 0 to 63 These I/O ports output the output data thatis |Command/
specified for the data output method. response commu-
The data that can be output is determined by | nications

the set value of the Output data size setting as
follows:

32 bytes: Output data 0 to 7

64 bytes: Output data 0 to 15

128 bytes: Output data 0 to 31

256 bytes: Output data 0 to 63
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Accessing Communications Areas Using Variables with NJ-series Controllers

With an NJ-series Controller, only variables can be used to access from the user program the I/O memory
addresses that are assigned to the communications areas.
Use the following settings.

@® Using Network Variables for Access

Create user-defined variables that match the structures of the communications areas of the Sensor.
Use the Sysmac Studio to define the variables.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for Sysmac Studio operating
procedures.

1 Defining the Data Types of the Variables
Define data types for variables that match the structures of the communications areas.

(1) Defining a Data Type for Signal Access
First, define a BOOL array data type to access the control signals and status signals.
Here, a data type called “U_EIPFlag” is defined.
Name of data type: U_EIPFlag
Type of derivative data type: Union

Name of data type Data type
U_EIPFlag UNION
F ARRAY[0..31]JOF BOOL - Specifies an array of
BOOL data from 0 to 31.
w DWORD e 32-bit bit string data

(2) Defining Data Types for Communications Area Access
Data types are defined to access the communications areas, with one data type for the command area
and another data type for the response and output areas.
Here, data types called “S_EIPOutput” and “S_EIPInput” are defined.

* Data Type to Access the Command Area
Name of data type: S_EIPOutput
Type of derivative data type: Structure

Name of data type Data type
S_EIPOutput STRUCT
ControlFlag U_EIPFlag e The data type that was defined above (1)
CommandCode DWORD e 32-bit bit string data
CommandParam1 UDINT e 32-bit integer data
CommandParam2 UDINT e 32-bit integer data
CommandParam3 DINT e 32-bit integer data
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* Assignment Example for Variable Data Type That Matches the Command Area

S_EIP
Output

Bits
15|14 |13 (12|11 |10 9 | 8 | 7 | 6 4 |1 3|2 |1]0

(Control +0 ERCLRl = | - | - | - | -|-|-1-1- - | = | = |TRIG|EXE
Flag FETR [ [ [ i R S R R R - -1-1-|psa
Command +2 Command code
Code +3
Command +4 Parameter 1
Param1 +5
Command +6 Parameter 2
Param2

+7
Command +8 Parameter 3
\Params

+9

» Data Type to Access the Response and Output Areas
Name of data type: S_EIPInput
Type of derivative data type: Structure

----- The data type that was defined above (1)

""" 32-bit bit string data

Name of data type Data type
S_EIPInput STRUCT
StatusFlag U_EIPFlag
CommandCodeEcho | DWORD
ResponseCode UDINT
ResponseData DINT
OutputData ARRAY[0..7]OF DINT

data from 0 to 7.

» Assignment Example for Variable Data Type That Matches the Response and Output Areas

S_EIP
Input

Response Area

----- 32-bit integer data
----- 32-bit integer data
----- Specifies an array of DINT

Bits
15|14 |13 (12|11 |10 9 | 8 | 7 | 6 4 | 3|2 1 0
Status { 40 [ERR[ - | - | -|-|-|-|-1]-1]- RUN| OR [READY [BUSY|FLG
Flag +1 -l =-1=-1-=-1-/-1-1-1-1- - | - | - | — |GATE
Command { +2 Command code
CodeEcho 3
Response { +4 Response code
Code +5
Response { +6 Response data
Data +7
Output Area
Bits
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
+9 DATAO
+10
Output
Data
+25 DATA8
\ +26
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2 Defining the Variables

Define variables for the data links for the communications area data that is used in EtherNet/IP commu-

nications.

These variables use the data types that were defined above in procedure 1.

Variable Variable type Network Publish Data type Application
attribute
EIPOutput Global variable Output S_EIPOutput For data links to the
command area
EIPInput Global variable Input S_EIPInput For data links to the
response and output
areas

3 Exporting the Variables That Were Defined on Sysmac Studio
Export the variables that you defined so that you can use them on the Network Configurator.

An exported CSV file is created.
4 Network Configurator Settings

(1) Import to the Network Configurator the CSV file that you exported from the Sysmac Studio.
The variables that are imported will automatically be registered as tags.
(2) Set the connections as shown in the following table.

Originator device (PLC) settings

Target device (Sensor) settings

Input tag set: EIPOutput

Output tag set: Input101

Output tag set: EIPInput

Input tag set: Output100

5 Accessing the Communications Areas from the User Program
The defined variables are used to access the communications areas for the Sensor using the following

notation.

e Command Area

Signal name Variable name

EXE EIPOutput.ControlFlag.F[0]
TRIG EIPOutput.ControlFlag.F[1]
ERCLR EIPOutput.ControlFlag.F[15]
DSA EIPOutput.ControlFlag.F[16]

Command code

EIPOutput.CommandCode

Command parameter 1

EIPOutput.CommandParam1

Command parameter 2

EIPOutput.CommandParam2

Command parameter 3

EIPOutput.CommandParam3

354

Outputting Data and Controlling Operation through EtherNet/IP FQ2-S4 User’s Manual



* Response Area

Signal name Variable name

FLG EIPInput.StatusFlag.F[0]
BUSY EIPInput.StatusFlag.F[1]
READY EIPInput.StatusFlag.F[2]
OR EIPInput.StatusFlag.F[3]
RUN EIPInput.StatusFlag.F[4]
ERR EIPInput.StatusFlag.F[15]
GATE EIPInput.StatusFlag.F[16]
Command code EIPInput.CommandCodeEcho
Response code EIPInput.ResposeCode
Response data EIPInput.ResposeData

¢ Qutput Area

Signal name Variable name

Output data 1 EIPInput.OutputData[0]
Output data 8 EIPInput.OutputData(7]

@ Accessing Communications Areas by Specifying /0O Memory Addresses

AT specifications can be set for variables to individually specify the I/O memory addresses that are assigned in
the communications areas.

1 Setting Tag Sets (Network Configurator)
Specify the tag names in the PLC directly by using the I/O memory addresses that are assigned in the
communications areas. (Output tags are specified for the input connections to the Sensor and input tags
are specified for output connections to the PLC.)

Setting Examples
Output tag: DO
Input tag: D100

2 Setting Variables (Sysmac Studio)
Define variables with AT specifications to the I/O memory addresses that are assigned in the communi-
cations areas as shown below.

Setting Examples

Variable: a (AT specification: D0.0)
Variable: b (AT specification: D0.1)
Variable: ¢ (AT specification: D0.15)
Variable: d (AT specification: D1.0)

3 Setting Connections
Set the connections as shown in the following table.

Originator device (PLC) settings Target device (Sensor) settings
Input tag set: DO Output tag set: Input101
Output tag set: D100 Input tag set: Output100
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Example: Setting Example for Variables to Access the Command Area

Command Area (PLC Output Tag DO)

Variables Used to Access the Command Area
in the PLC from the User Program

1/0 memory Settings
address 15 eweseas 1 0 Variable name AT
DO ERCLR | ioeee TRIG | EXE specification | D23 YPe
DT e DSA a (Assigned to the EXE signal.) D0.0 BOOL
: b (Assigned to the TRIG signal.) DO.1 BOOL
¢ (Assigned to the ERCLR signal.) DO0.15 BOOL
d (Assigned to the DSA signal.) D1.0 BOOL
Commands (EtherNet/IP)
This section describes the EtherNet/IP commands.
® Measurement Control Commands
Command code in Command name Function Reference
command area (hex)
00101020 Start Continuous Measure- Executes continuous measurements. p. 357
ments
00101030 End Continuous Measure- Ends continuous measurements. p. 358
ments
@ Utility Commands
Command code in Command name Function Reference
command area (hex)
00102010 Clear Measurement Values Clears all measurement result values. p. 358
00102020 Clear Data Output Buffer Clears all data in the data output buffer. p. 359
00103010 Save Data in Sensor Saves scene data and system data. p. 359
00104010 Re-register Model Registers the model again for registered p. 360
Search Position Compensation, Shape
Search Il Position Compensation, Search,
Shape Search Il, or Sensitive Search inspec-
tion items.
00104020 Teach Executes teaching for all inspection items. p. 360
0010F010 Reset Resets the Vision Sensor. p. 361
00205000 Get Latest Error Information Acquires the latest error information. p. 361
® Scene Control Commands
Command code in Command name Function Reference
command area (hex)
00201000 Get Scene Number Acquires the current scene number. p. 362
00301000 Select Scene Changes to the specified scene number. p. 362
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@ Data Acquisition/Setting Commands

Command code in Command name Function Reference

command area (hex)

00401010 Get Image Adjustment Data Acquires data from a position compensation |p. 363
item or filter item.

00501010 Set Image Adjustment Data Sets the specified data in a position compen- |p. 363
sation item or filter item.

00401020 Get Inspection ltem Data Acquires the inspection item data. p. 364

00501020 Set Inspection ltem Data Sets the inspection item data to the specified |p. 365
data.

00403000 Get Software Version Informa- | Acquires the software version. p. 365

tion

After you execute the Reset command (0010F010 hex) for the Vision Sensor, turn OFF the EXE signal before the

Vision Sensor restarts. If you leave the EXE signal ON, the Vision Sensor will restart repeatedly.

Command Details

@ Start Continuous Measurements (Command Code: 0010 1020)

Command (PLC to Vision Sensor)

First word of Bits Contents

command 1210 15 8to 11 4107 0to3

area

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0001 0000

Response (Vision Sensor to PLC)

First word of Bits Contents

response area |45 10 15 8to 11 4t07 0to3

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0001 0000 The command. coc.je for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFFFFFF: NG

The measurement results are written to the output area if data output is set.
The measurement results are not output if data output is not set.

Dj Setting the Data To Output Automatically after Measurements: p. 341
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@ End Continuous Measurements (Command Code: 0010 1030)

Command (PLC to Vision Sensor)

+2

0001

0000

0011

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0001 0000 0011 0000 Command code

+3 0000 0000 0001 0000 The command. coqe for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ Clear Measurement Values (Command Code: 0010 2010)

Command (PLC to Vision Sensor)

+2

0010

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0010 0000 0001 0000 Command code

+3 0000 0000 0001 0000 L';i)gz;ne";ﬁi:g?:;g:gmh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG
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@ Clear Data Output Buffer (Command Code: 2020 0010)

Command (PLC to Vision Sensor)

+2

0010

0000

0010

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0010 0000 0010 0000 Command code

3 0000 0000 0001 0000 The command_ cer for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFFFFFF: NG

@ Save Data in Sensor (Command Code: 0010 3010)

Command (PLC to Vision Sensor)

+2

0011

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0011 0000 0001 0000 Command code

3 0000 0000 0001 0000 Lﬁg;’;’ﬁl‘ﬂ:ﬁ:g&ﬁmh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG
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@ Re-register Model (Command Code: 0010 4010)

Command (PLC to Vision Sensor)

+2

0100

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0100 0000 0001 0000 Command code

+3 0000 0000 0001 0000 Lﬁg;’;’ﬁl‘ﬂ:ﬁ:g&ﬁmh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ External Teaching (Command Code: 0010 4020)

Command (PLC to Vision Sensor)

+2

0100

0000

0010

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0100 0000 0010 0000 Command code

3 0000 0000 0000 0000 The command_ cer for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, EFFFEFFF: NG

+6 0000 0000 0000 0000

‘ Outputting Data and Controlling Operation through EtherNet/IP
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@ Reset Vision Sensor (Command Code: 0010 F010)

Command (PLC to Vision Sensor)

+2 1111 0000 0001 0000 Command code

+3 0000 0000 0001 0000

Response (Vision Sensor to PLC)

There is no response for a reset operation.

If you leave the EXE signal ON when you use it to execute the Reset command, the Vision Sensor will restart
repeatedly.
After you execute the Reset command, turn OFF the EXE signal before the Vision Sensor restarts.

@ Get Latest Error Information (Command Code: 0020 5000)

Command (PLC to Vision Sensor)

+2 0101 0000 0000 0000 Command code
+3 0000 0000 0010 0000

Response (Vision Sensor to PLC)

+2 0101 0000 0000 0000 Command code
3 0000 0000 0010 0000 ;Zigz'sne";i'gi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code
+5 0000 0000 0000 0000 g°§&"?¥ii’f§:ﬁ°a G sult
+6 0000 0000 0000 0000 Response data
7 0000 0000 0000 ooop | -atesterror code
Dj Errors Stored in the Error
History p. 452
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@ Get Scene Number (Command Code: 0020 1000)

Command (PLC to Vision Sensor)

+2

0001

0000

0000

0000

+3

0000

0000

0010

0000

Command code

Response (Vision Sensor to PLC)

+2 0001 0000 0000 0000 Command code

+3 0000 0000 0010 0000 Lﬁg;’;’ﬁﬁi;’g?js&ﬁmh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 OC°6"}L"aF"FdFiXFeF°E2°; ée sult

+6 0000 0000 0000 0000 Response data

+7 0000 0000 0000 o000 | /cauired scene number

@ Select Scene (Command Code: 0030 1000)

Command (PLC to Vision Sensor)

+2 0001 0000 0000 0000 Command code
+3 0000 0000 0011 0000

+4 0000 0000 0000 0000 Scene number
+5 0000 0000 0000 0000

Response (Vision Sensor to PLC)

+2 0001 0000 0000 0000 Command code

3 0000 0000 0011 0000 ;Zigz'sne";i'gi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG
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@ Get Image Adjustment Data (Command Code: 0040 1010)

Command (PLC to Vision Sensor)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0100 0000

+4 0000 0000 0000 0000 Position compensation item/filter
45 0000 0000 0000 0000 |Item number

+6 0000 0000 0000 0000 Data number

+7 0000 0000 0000 0000

Response (Vision Sensor to PLC)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0100 0000 ;Zigg'sne";';fi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 g°§&"i’;i’f§:2°&§ sul

+6 0000 0000 0000 0000 Acquired data

+7 0000 0000 0000 ooop |(1:000 times the value)

@ Set Image Adjustment Data (Command Code: 0050 1010)

Command (PLC to Vision Sensor)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0101 0000

+4 0000 0000 0000 0000 Position compensation item/filter
45 0000 0000 0000 0000 |Item number

+6 0000 0000 0000 0000 Data number

+7 0000 0000 0000 0000

+8 0000 0000 0000 0000 Acquired data

+9 0000 0000 0000 ooop |(1:000times the value)
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Response (Vision Sensor to PLC)

+2 0001 0000 0001 0000 Command code

3 0000 0000 0101 0000 ;Zigz'sne";'gi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

® Get Inspection Item Data (Command Code: 0040 1020)

Command (PLC to Vision Sensor)

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0100 0000

+4 0000 0000 0000 0000 Inspection item number
+5 0000 0000 0000 0000

+6 0000 0000 0000 0000 Data number

+7 0000 0000 0000 0000

Response (Vision Sensor to PLC)

+2 0001 0000 0010 0000 Command code

The command code for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+3 0000 0000 0100 0000

+5 0000 0000 0000 0000 | EErRrEFE. NG
+6 0000 0000 0000 0000 Acquired data
+7 0000 0000 0000 o000 |(1,000 times the value)
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@ Set Inspection ltem Data (Command Code: 0050 1020)

Command (PLC to Vision Sensor)

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0101 0000

+4 0000 0000 0000 0000 Inspection item number
+5 0000 0000 0000 0000

+6 0000 0000 0000 0000 Data number

+7 0000 0000 0000 0000

+8 0000 0000 0000 0000 Acquired data

+9 0000 0000 0000 ooop | (1000 times the value)

Response (Vision Sensor to PLC)

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0101 0000 :elig;’;“e'liﬁi:g?:;gr:;wh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ Get Software Version Information (Command Code: 0040 3000)

Command (PLC to Vision Sensor)

+2

0011

0000

0000

0000

+3

0000

0000

0100

0000

Command code

Response (Vision Sensor to PLC)

+2 0011 0000 0000 0000 Command code

+3 0000 0000 0100 0000 :elig;’;“e'li';‘fi:;’?:;gr:;wh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Oc°g’£'?:';:d|:?:’l‘f::2°; (r;e sult

+6 0000 0000 0000 0000 Response data

7 0000 0000 0000 0000 Software version (1,000 times the

value)
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Timing Chart for EtherNet/IP Communications

@ Performing Measurements with the TRIG Signal

[ Execute Measure-  ON [ |
Command ment (TRIG) signal OFF :
Area — i

[ Command Execution ON ;
Active (BUSY) signal OFF .

ON
Response READY signal OFF
Area
ON
Overall judgement off . ><

— (OR)

_>------ RO Y R R
_>. L
—>

T

(M)

1

w

) (4)(5)

(1) Measurement starts when the TRIG signal turns ON while the BUSY signal is OFF.
(2) The BUSY signal turns ON when measurement begins.

(3) The TRIG signal turns OFF when the BUSY signal turns ON.

(4) The OR of the measurement results is output when measurements are completed.
(5) The BUSY signal turns OFF when the BUSY output condition is met.
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@ Execution of Control Commands Other Than Continuous Measurements with the Control Command Execu-
tion Bit (EXE) Signal

— ON i i DL
Command code i i i i i
orF i i T
; ; I
ON ' : N
Command parameters i i i i i
Xommand OFF ! ! [
rea 1 1 1 1 1
i R
T T T 1
Control Command ON i i i i
Execution Bit (EXE) ! ! ! !
signal OFF : ! i i i :—E—
1 [ 1 1 1 1
— ON ; P : T
i L ) P
Command code i i i i i i i
OFF 1 (] 1 [
7 — 1 ——
i i : : P
Command ON ! | le— i _’: l
Execution Active ' 1 CEJontrcil' Co;nrtpand I
(BUSY) signal OFF _E_E_. xecution Active i i -
1 [ 1 1 1
: i P
R ON i | P
n 1 1 1 1
A;aes:o se READY signal i i P
OFF &+ 1 i
i L P
1 [} 1 1 1
ON i i B
Response code i i i i i i
OFF ; i I
] [ ] ] ]
i L P
1 [} 1 1 1
ON Pl
Response data ' bl P
1 [} 1 1 1
OFF ; i I
] [ ] ] ]
1 [ 1 1 1
i i —
Control Command ON 1 " H
Completed (FLG) | P |
signal OFF : i i
— Lo i
! N !

tH 1

™ @E 4) (5)(6)7)
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(1) Set the command code and the command parameters from the PLC while the BUSY signal is OFF.

(2) The Controller turns ON the Control Command Execution Bit (EXE) signal. The execution command is
sent to the Vision Sensor.

(3) When the Vision Sensor receives the execution command, the Command Execution Active (BUSY)
signal turns ON, the READY signal turns OFF, and the command is executed.

(4) The command code, response code, and response data are set when the Vision Sensor completes
execution of the command.

(5) The Control Command Completed (FLG) signal turns ON.

(6) When the PLC detects that the Control Command Completed (FLG) signal is ON, it turns OFF the
Control Command Execution Bit (EXE) signal.

(7) When the Vision Sensor detects that the Control Command Execution Bit (EXE) signal is OFF, it
automatically turns OFF the Control Command Completed (FLG) signal and the Command Execution
Active (BUSY) signal, and turns ON the READY signal.
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@ Execution of Control Commands for Continuous Measurements with the Control Command Execution Bit

(EXE) Signal
— ON 1 i | I
Command code i i i i i i i
) [} 1 1 1 1
OFF 1 [ ) 1 1 1 1
1 [} 1 1 1 1
A i H HE
Command ON i i i i i i i
parameters ! e ! P
OFF —¥ ! : L
Command ! b ! .
Area Control i — ; —
Command ON i i i i i
Execution Bit ! ! ! ! !
(EXE) signal OFF —— | ' e e
i i i A
— | i | T
— ON = . T
Command code | i | N
o | | B
1 [ ) 1 1 1 1
1 [} 1 1 1 1
i i T —T—T
Command ON | | . Lo
Execution Active i i — Conttlnuous r?eqasure-_h: i i
. ments executed.
(BUSY)signal - opp — 1 . b
i i i A
—_— i P
ON i i i A
READY signal | | | Dol
Response OFF i i i N
Area i i i T
1 [ ) 1 1 1 1
ON i i i A
1 [ ) 1 1 1 1
Response code ! " ! b
OFF H HiH ; HEHEH
1 [ ) 1 1 1 1
1 [ ) 1 1 1 1
1 [} 1 1 1 1
1 [} 1 1 1 1
ON i i B N
1 [ ) 1 1 1 1
Response data ! " ! b
OFF i L ; L
| il | R
1 [ ) 1 1 1 1
1 [} 1
Control ON | i i i
Command | i | |
Completed 1 il : i
(FLG) signal OFF i P i P
1 [} 1 1 1 1
1 [ ) 1 1 1 1
v i v -
1 [ ) 1 1 1 1
Overall judgement (OR) 1 i i o >< >< >< ><
i it i R
— T T T T T T 1
1 [ ) 1 1 1 1
1 [ ) 1 1 1 1
1 [} 1 1 1 IK j
1 [ ) 1 1 1 1
1 [} 1 1 1 1
T TT T T T There is no signal to acquire measurement
results during continuous measurements.
1 @0 4) (5)(6)(7)
(1) Set the Start Continuous Measurements command code and the command parameters from the PLC while the BUSY
signal is OFF.
(2) The Controller turns ON the Control Command Execution Bit (EXE) signal. The execution command is sent to the Vision
Sensor.

(3) When the Vision Sensor receives the execution command, the Command Execution Active (BUSY) signal turns ON, the
READY signal turns OFF, and the command is executed. Continuous measurements start at this time.

(4) The command code, response code, and response data are set when the Vision Sensor completes execution of the
command.

(5) The Control Command Completed (FLG) signal turns ON.

(6) When the PLC detects that the Control Command Completed (FLG) signal is ON, it turns OFF the Control Command
Execution Bit (EXE) signal.

(7) When the Vision Sensor detects that the Control Command Execution Bit (EXE) signal is OFF, it automatically turns OFF the
Control Command Completed (FLG) signal. The BUSY signal remains ON until continuous measurements are completed.

(8) During continuous measurements, an OR of the measurement results is output each time a measurement is completed.
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During execution of continuous measurements, the BUSY signal remains ON. The Vision Sensor will acknowledge
the EXE signal only after the End Continuous Measurements command is executed.

@ Data Output after Measurements When Handshaking Is Enabled

First data output Second data output™@

1 1 1 1 1 1 1

I e e :

1 1 1 1 1 1 1

_ IR B B AR e

Data Output NN i i ’ i

Command Request Bit (DSA) ' ! ! !

Area signal OFF _E_ i | : | _E_

- | e | |
Data Output ON 1 1
Response Completed (GATE) i i i
Area signal OFF : i . :
e 1 1 1 1
___ 1 1 1 1
on » |
Output data 1 ! b !
Output Area | 5 64(DATAT to ' Lol !
DATAG4) OFF — L :
— i P i
1 1 1 1
Here, the Vision Sensor ends f ? f ?f ?
measurements and can output data. (1) (2) (3)(4) (5)

(1) After measurements are completed, the Data Output Request Bit (DSA) signal is turned ON by the PLC and a request is

made to the Vision Sensor to output the data.

(2) The Vision Sensor outputs the data. After the data is output, the Data Output Completed (GATE) signal turns ON.

(3) The master confirms that the Data Output Completed (GATE) signal has turned ON, loads the data, and turns OFF the
Data Output Request Bit (DSA) signal.

(4) When the Vision Sensor detects that the Data Output Request (DSA) signal is OFF, it automatically turns OFF the Data
Output Completed (GATE) signal.

(5) The Data Output Request Bit (DSA) signal is turned ON from the PLC and a request is made to output the data.

*1 If the data output request signal is not manipulated within the control timeout time (100 to 120,000 ms) in the
EtherNet/IP settings, and data output error will occur and the ERR signal will turn ON. When the ERCLR signal is turned
ON, the ERR signal will turn OFF. However, if a timeout occurs again, the ERR signal will turn ON again. Therefore,
correctly request data output (DSA control) or execute a Clear Data Output Buffer command.

*2 Indicates that the data to output is separated and output more than once.

@ Data Output after Measurements When Handshaking Is Disabled

(1)
< > The data is output according to the set

' @) output cycle (1) and output time (2).
i <> After data output is completed, the
! GATE signal turns ON and the output
i
i

Response Data Output ON — data is maintained for the data output
Area Completed hold time.
(GATE) signal OFF
1
Output data 1 to 64 ON |
Output Area (DATA1 to DATAG4) OFF '

?

Here, the Vision Sensor ends measurements and can output data.
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Set the parameters so that the following conditions are met for the data output period and time.

* Set the timeout time in the connection settings*1 between the PLC and Sensor so that it is longer than the measure-
ment processing time of the Sensor.

* Set the data output period so that it is longer that the GATE signal ON period and shorter than the measurement
interval of the Sensor.

» Set the GATE signal ON period so that it is longer than the cycle time of the PLC and longer than the packet interval
(RPI).

* When operating under high-load conditions, a considerable leeway is required in the measurement interval to
enable stable communications.

* On a network to which many devices are connected, performance may drop (e.g., responses may be delayed or
packets lost) or communications errors may occur when there is temporarily high traffic on the network. Test the
operation under actual conditions before you start actual operation of the system.

¢ If the measurement interval is short, communications errors may occur depending on the measurement processing
time of the Sensor and the settings in the PLC. Set the timeout time in the connection settings*1 so that it is longer
than the measurement processing time of the Sensor or increase the measurement interval.

*1 These are the connection settings for tag data links. Make these settings from the Network Configurator.

e Outputting Data and Controlling Operation through EtherNet/IP FQ2-S4 User’s Manual



Sample Ladder Programming

® Command/Response Communications

The following sample program is used to clear measurement values.

The Clear Measurement Values command (lower bytes: #2010, upper bytes: #0010) is sent to the Vision

Sensor.
First RUN
Period Flag
| I MOV
#2010
+2 word
MOV
#0010
+3 word
Execution Control Command Command Execution
condition  Completed (FLG)  Active (BUSY)
| | AI/I’ J/I’ SET
| | |
Command Execution Bit
Control Command
Completed (FLG)
| I RSET
Command Execution Bit

Create the ladder program to control the TRIG signal so that it does not turn ON while the BUSY signal is ON.

Sets the lower word of the Clear
Measurement Values command.

Sets the upper word of the Clear
Measurement Values command.

Turns ON Command Execution Bit.

When the control command is completed,
the Command Execution Bit is turned OFF.

If not, a TRIG input error will occur and the ERROR signal will turn ON.

While the trigger input (TRIG signal) for parallel measurements is ON, the EtherNet/IP BUSY signal will also be ON.
Therefore, no EtherNet/IP commands will be executed. Any EtherNet/IP commands will be executed after execution
of the parallel commands. You can also use a EtherNet/IP to perform measurements and output data with the paral-

lel I/0 measurement trigger signal (TRIG).

@ Data Output after Measurements When Handshaking Is Enabled

Execution  Data Output
condition Completed (GATE)

—

Data Output
Completed (GATE)

—|

SET

Data Output Request Bit (DSA)

RSET

Data Output Request Bit (DSA)

FQ2-S4 User’s Manual
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9-3 PLC Link Connections

You can use a PLC Link to communicate between the PLC and the Vision Sensor to perform control via
command/response communications or to output data after measurements. You can use these
communications methods simultaneously.

® Command/Response Communications

For PLC Link communications, command/response control signals are handled by storing control commands
from the PLC to the Vision Sensor and responses from the Vision Sensor to the PLC in the I/O memory of the
PLC. This allows you to control the operation of the Vision Sensor (e.g., perform single inspections or change
the scene) without using communications instructions.

PLC (master) Vision Sensor (slave)
CPU Unit
1/0 memory I
(Communications areas) | Command ’—V

* Switching the scene number

Command area

 Single measurement, etc.

: Response }—

OK, etc.

Response area

Ethernet (PLC Link communications)

After you write a control command to the specified Command Area in the I/O memory of the PLC, you can turn
ON the Command Execution (EXE) Bit to send the control command to the Vision Sensor via Ethernet. The
Vision Sensor executes the control command and sends a response back to the PLC via Ethernet. The PLC
stores the response in the specified Response Area in I/O memory.

® Data Output after Measurements

Immediately after a single measurement or continuous measurements, the Vision Sensor will automatically
output to the specified I/O memory in the PLC the data for measurements that are specified for output in
advance. This enables you to easily transfer the measurement results data for inspection items to the PLC.
When handshaking is enabled, the data can be output from the Vision Sensor only when the condition to
receive that data are met at the PLC.

PLC (master) Vision Sensor (slave)
CPU Unit

After
1/0 memory measurements

(Communications area) \
Outputarea | < I Data }—

Up to 256 specified data
items can be automatically
output.

Output character string

Ethernet (PLC Link communications)

PLC Link Connections FQ2-S4 User’s Manual



You must specify in advance the data to output after measurements. You must also specify in advance the
Output Area in I/O memory to store the data in the PLC. After a single measurement or continuous
measurements, the data is automatically stored in the Output Area of the PLC via Ethernet.

For PLC Link communications, the following three communications areas are set in the PLC to perform
communications.

Command/response 1. Command area | This is the area to which you write control commands for the
communications Vision Sensor to execute.

2. Response area This is the area to which the Vision Sensor writes the results of
control commands executed from the Command Area.

Data output after mea- |3. Output area This is the area to which the Vision Sensor writes output data for
surements measurements after an inspection is performed.

You can set the area and address settings in the communications specifications of the Vision Sensor to assign
the above three communications areas in the /0O memory of the PLC.

PLC (master) Vision Sensor (slave)
Command area
The following control commands are Command The control commands written to the
written to the Vision Sensor. Command Area are executed.
« Control signals I:
« Command code
« Command parameters
Command/ P
response
communi- , Execution
cations Response area
The execution results from the Measurement results are written to
Vision Sensor are written here. Response the Response Area of the PLC.
« Vision Status Flags
« Command code
« Response code
* Response data
Output area After measurements
Data output Output data from the Vision Sensor Measurement results are written to the
after is written here. Output Area.
measure-
ments « Output data 0 to 31
« Character string to output

A PLC Link uses three link areas to perform communications: the Command Area, Response Area, and
Output Area. A PLC Link is not the same as the Serial PLC Link protocol used to connect PLCs together with
serial communications.

* An FQ2 Sensor operates as a TCP server. Therefore, the TCP connection must be made from the PLC. Refer to the
manual for the PLC for TCP connection methods.
* The port number on the FQ2 Vision Sensor is always 9877.

FQ2-S4 User’s Manual PLC Link Connections i
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PLC Link-compatible Models

® OMRON

SYSMAC CJ2 CJ2, CJ2M Supported (Built-in port CJ1W-EIP21, CJ1W-ETN21
only)
SYSMAC CJ1 CJ1H, CJ1G CJ1W-EIP21, CJTW-ETN21
CJ1M Supported (Built-in port CJ1W-EIP21, CJ1W-ETN21
only)
SYSMAC CS CS1H, CS1D, CS1G CS1W-EIP21, CSTW-ETN21
SYSMAC CP1 CP1L CP1W-CIF41
CP1H CP1W-CIF41
SYSMAC One NSJ Supported (Built-in port NSJW-ETN21
only)

@ Mitsubishi Electric Corporation

MELSEC-QnU Universal model QnUDECPU |QO3UDECPU, Supported |QJ71E71-100,
QO04UDECPU, Q71E71-B2

QO6UDECPU, QJ71E71-B5

Q10UDECPU,
Q13UDECPU,
Q20UDECPU,
Q26UDECPU

QnUDCPU QO3UDCPU, -
QO04UDCPU,
QO6UDCPU,
Q10UDCPU,
Q13UDCPU,
Q20UDCPU,
Q26UDCPU

QnUCPU QO0UJCPU, -
QO0UCPU,
QO01UCPU,
QO2UCPU

Basic model QnCPU QO00JCPU, QO0CPU,
QO01CPU

MELSEC-Q High-performance |QCPU Q02CPU, Q02HCPU,
model QO6HCPU,
Q12HCPU,
Q25HCPU

A1SJ71QE71N3-T
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Series Model name CPU name CPU Interface

Built-in Ethernet Unit
portin
CPU Unit
MELSEC-QnAS --- --- Q2ASCPU, A1SJ71QE71N3-T
Q2ASCPU-S1,
Q2ASHCPU,

Q2ASHCPU-S1

Setting Up PLC Link Communications

Setting Network Settings in the Sensor

This section describes how to set the IP address and other network settings in the Vision Sensor. Refer to the
following section for details.
D:l 2-5 Setting Up Ethernet: p. 53

* Changes to settings are not applied until the Vision Sensor is restarted. Therefore, save the settings and then
restart the Vision Sensor.
D:l 5-5 Saving Data to the Sensor p. 222

E[:l Restarting the Sensor p. 277

* The port number on the FQ2 Vision Sensor is always 9877.

Initial Settings for PLC Link Communications

You must set the IP address of the PLC to connect to, assign the Command Area, Response Area, and Output
Area, and make other settings to perform PLC Link communications.

> & (Setup Mode) — [Sensor settings] — [Data output] — [Link data output]

i

Press [Communication type].

Press [PLC link (SYSMAC)] or [PLC link (MELSEC)]
depending on the PLC that is connected.

3 Press [Area settings].
Here, you specify the addresses in the I/O memory of
the PLC that are to be allocated as the communica-
tions areas for PLC Link communications.
Press [Command], [Response], and [Output] and set
the memory area ([Area type]) and first word ([Ad-
dress]) in the I/0 memory of the PLC to allocate to
each of these communications areas. When you are
finished, press [Back].

FQ2-S4 User’s Manual PLC Link Connections e
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ltem Description Setting range
Command (com- |Area type Select the area for the If PLC Link (SYSMAQC) is selected:
mand area) Command Area in the CIO Area (CIO)
PLC. Work Area (WR)
Holding Bit Area (HR)
Auxiliary Bit Area (AR)
DM Area (DM)
EM Area (EMO to EMC)
Default: CIO Area (CIO)
If PLC Link (MELSEC) is selected:
Data Register (Data registers)
File Register (File registers)
Link Register (Link registers)
Default: Data Register
Address Set the first address of the |0 to 99,999
command area in the PLC. |Default: 0
Response Area type Set the PLC memory area |Same as for the Command Area.
(response area) for the response area.
Address Set the first address of the |0 to 99,999
response area in the PLC. |Default: 100
Output (output Area type Set the PLC memory area |Same as for the Command Area.
area) for the output area.
Address Set the first address of the |0 to 99,999
output area in the PLC. Default: 200

4  set the communications protocol ([Comm. type]) to
PLC Link communications.

ltem Description Setting range
Output handshake |Enables or disables handshaking. No or Yes
 Yes: Data is output when the DSA signal from the PLC turns |Default: No
ON.
* No: Data is output regardless of the signal state from the PLC.
Retry details Enables or disables retrying communications. ON or OFF
Default: OFF

Retry interval

Sets the interval for retrying communications.
This setting is enabled only when [Retry details] is set to [ON].

0to 2,147,483,647 ms
Default: 10,000 ms

Max output data

Sets the maximum data size that can be output at one time
through PLC Link communications. Set the number of bytes. Any
output data that is beyond this value is discarded.

32 to 1,024 bytes
Default: 256 bytes

Connection mode

Sets the TPC connection mode.

TCP server or TCP client
Default: TCP server

PLC Link Connections
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Changes to settings are not applied until the Vision Sensor is restarted. Therefore, save the settings and then restart
the Vision Sensor.

I:D 5-5 Saving Data to the Sensor p. 222
E[:l Restarting the Sensor p. 277

Setting the Data To Output Automatically after Measurements

You can set in advance the data to output automatically after measurements. (You can set up to 32 data items.)

Data That Can Be Output

e Data Output
You can output up to 32 data items (data O to data 31). The measurement data from inspection items that can
be output and the calculation results from the expression settings can be output. For data that can be output,
refer to the Measurement Data That Can Be Used for External Outputs and Calculations for each inspection
item.

Assigning Detection Results to Output Data: p. 377

Assigning More Than One Detection Result to Output Data: p. 378
¢ Qutputting Character Strings
You can output a character string for each of the inspection items that reads a character string, such as the
OCR inspection item. Also, when reading the character string fails, you can output a specific character string
that is set in advance.

D] Outputting Read Character Strings: p. 383

Assigning Inspection Results to Output Data

You can individually assign the parameters of the inspection items to output data (data 0 to data 31).
The following procedure shows how to assign the measured position X of [0. Search] to data 0 for a binary
output.

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output] — [Output data set]

Press [0. Data 0].
Press [Data setting].

Press [10. Search].

AN ON =

Press [Position X X]. Settings

FQ2-S4 User’s Manual PLC Link Connections et
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5 1t the inspection item allows multi-point output,
press the number ([0] to [30]) of the inspection result
for which to output the data from the list of inspec-
tion results.

To register something to data 1 and higher, repeat
this process.

The settings will be enabled after you restart the Sen-
sor.

Assigning More Than One Inspection Result to the Same Output Data

You can assign more than one inspection result to the same data output to output all of the assigned results.
This is possible for the following inspection results.

» Parameters for the same inspection item: You can assign up to five inspection results.

* Inspection results that support multi-point output: You can assign inspection results within the specified range (0 to

31).
The following procedure shows how to assign more than one inspection result to data 0.

p> [In/Out] - [I/O settings] — [Output data setting] - [Link data output] — [Output data set]

1 Press [0. Data 0].
Press [Multi-data].

3 setthe following items on the display to set expres-

sions.
Item Description
Expression Register the expression to use to output multiple data.
Examples:
LPR (0, 3, 10.X, 10.Y)
LPC (0, 10.C, 10.X, 10.Y)
Const. Used to insert numbers and symbols into the expression.
Data Used to select the inspection items for which to output data and insert the parameters to output
into the expression.
Example: Selecting Parameters for the Search Item at Inspection ltem 0
Inspection item: 10. Search
Judgement result: Judgement JG, Correlation: Corre. CR
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Item Description

Math. Either of the following two functions can be inserted.

* LPR function (order of the measurement data)
The measurement data is output in order.
Format: LPR(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

» LPC function (order of the detection points)
Data is output for each detected measurement point.
Format: LPC(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

To register something to data 1 and higher, repeat this process.
The settings will be enabled after you restart the Sensor.

FQ2-S4 User’s Manual PLC Link Connections
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@ Expression Setting Example

This example registers an expression to output the following inspection results for data 0.
Inspection item: 0 Search

Parameters to output: Position X, Position Y, Reference SX, and Reference SY
Multi-point output setting: Multi-point output Check Box selected, Count = 4

LPR(TIO.C,IO.X,IO.Y,IO.SX,IO.SY)

Function | Number_of_data data_A, data_B...data_d

(Detection count)
Start_number

Output Results
The expression that is registered for data 0 assigns the data for 16 items (64 bytes) in the output area as shown

below.

Output area data Assigned data

Output data 0 (4 bytes) 10.X[0] (Position X 1st point)
Output data 1 (4 bytes) 10.Y[0] (Position Y 1st point)
Output data 2 (4 bytes) 10.SX[0] (Reference SX 1st point)
Output data 3 (4 bytes) 10.SY[0] (Reference SY 1st point)
Output data 4 (4 bytes) 10.X[1] (Position X 2nd point)
Output data 5 (4 bytes) 10.Y[1] (Position Y 2nd point)
Output data 6 (4 bytes) 10.SX[1] (Reference SX 2nd point)
Output data 7 (4 bytes) 10.SY[1] (Reference SY 2nd point)
Output data 8 (4 bytes) 10.X[2] (Position X 3rd point)
Output data 9 (4 bytes) 10.Y[2] (Position Y 3rd point)
Output data 10 (4 bytes) 10.SX[2] (Reference SX 3rd point)
Output data 11 (4 bytes) 10.SY[2] (Reference SY 3rd point)
Output data 12 (4 bytes) 10.X[3] (Position X 4th point)
Output data 13 (4 bytes) 10.Y[3] (Position Y 4th point)
Output data 14 (4 bytes) 10.SX[3] (Reference SX 4th point)
Output data 15 (4 bytes) 10.SY[3] (Reference SY 4th point)

The inspection results will be output according to the sorting method that is set for multi-point output for the inspec-
tion item.
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@ Output Data Size and Number of Output Data Upper Value Setting

When more than one inspection result is output, the size of the data that is output for the data output settings
could exceed the limit that is set in the [Max output data] (number of output data upper value) parameter

setting.

If that occurs, increase the set value of the number of output data upper value setting or adjust the output data

settings so that data output size is not exceeded.

If the size of data that is output does exceed the set value of the [Max output data] (number of output data

upper value) parameter setting, the remaining data will be discarded.

Example

Output data size: 328 bytes
Number of output data upper value setting: 256 bytes
Data Output Settings

Output data Setting
Data O 10.X[0] Inspection item 0: Position X for Search
Data 1 10.Y[0] Inspection item 0: Position Y for Search
Data 2 LPC Inspection item 1: Position X 1st point for Shape Search ||
(0,30,11.X,11.Y) :
Inspection item 1: Position X éOth point for Shape Search Il
Inspection item 1: Position Y 1st point for Shape Search |l
Inspection item 1: Position Y 30th point for Shape Search |l
Data 3 LPR Inspection item 2: Position X 1st point for Shape Search ||
(0,10,12.X,12.Y) Inspection item 2: Position Y 1st point for Shape Search Il
Inspection item 2: Position X 10th point for Shape Search |l
Inspection item 2: Position Y 10th point for Shape Search |l

The output data that is assigned is output to the output area as shown below.

Any output data that exceeds the set value of the [Max output data] (number of output data upper value)
parameter setting (256 bytes) is discarded.

FQ2-S4 User’s Manual
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Offset from first Output data Assigned output data
address in output area
+0 Output data 0 | Inspection item 0: Position X for Search \
+1 (4 bytes)
+2 Output data 1 Inspection item 0: Position Y for Search
3 (4 bytes)
+4 | Output data 2 | Inspection item 1: Position X 1st point for Shape Search I
15 (4 bytes)
+62 Output data 31 | Inspection item 1: Position X 30th point for Shape Search |l
+63 (4 bytes) 256 bytes
— — - (This data
+64 Output data 32 | Inspection item 1: Position Y 1st point for Shape Search I is output.)
+65 (4 bytes)
+122 Output data 61 | Inspection item 1: Position Y 30th point for Shape Search I
+123 (4 bytes)
+124 | Output data 62 | Inspection item 2: Position X 1st point for Shape Search I
+125 (4 bytes)
+126 | Output data 63 | Inspection item 2: Position Y 1st point for Shape Search I
+127 (4 bytes) j
+128 Output data 64 | Inspection item 2: Position X 2nd point for Shape Search Il ™
+129 (4 bytes)
: : 72 bytes
: : : The data that
+160 Output data 80 | Inspection item 2: Position X 10th point for Shape Search |l exceeds the .
Toe1 | (4bytes) set upper limit
+161 is discarded.
+162 Output data 81 | Inspection item 2: Position Y 10th point for Shape Search I
+163 (4 bytes) _/
Setting the Output Format
p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output]
1 Press [Output format].
2 Press [Output form].
3 seteithera floating point decimal or a fixed decimal for the output form.
Item Description Setting range
Output form Set the output form for numerical data. Floating point or fixed point (default: fixed point)
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Outputting Character Strings

You can set whether to output the character string that results from reading. Outputting the character string is

possible for the following inspection results.
* OCR

* Bar code

* 2D-code

¢ 2D-code (DPM)

The procedure for outputting the character string is given here for two inspection items.
p [In/Out] - [I/O setting] — [Output data set] - [Link data output] — [Output data set]

1 select the inspection item for which to output the character string.

2 Setthe following items on the setting display.

Parameter Setting Description
String output ON/OFF OFF (default) Sets whether to output the character string that results
Yes from reading.

Partial output ON/OFF No (default)

Yes

Sets whether to specify the range of characters to output.

1 to 128 for OCR
1 to 1024 for Bar code, 2D-
code, or 2D-code (DPM)

Output string setup

Sets the output range.

NG String output on/off Yes (default)

No

Sets whether to output an NG string.

¢ Endian
Little endian data is output.
¢ Code Conversion

The converted codes are outputted for the following character codes.

Character code | Before conversion | After conversion
CR &h0D &h8541
LF &h0A &h8542
DEL &h7F &h8543
FF &hFF &h8544

Character Output Example

When both the data and character string are output, the character string is output after the data.

Example:

Read result 1: ABC

Read result 2: 0123

[Data output] — [Data 0]: 3 (Number of characters: 1)
[Data output] — [Data 1]: 4 (Number of characters: 2)

The following information will be output for the above.

FQ2-S4 User’s Manual
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+0 Data 0 (4 bytes) |Inspection item 0: Number of characters
+1

+2 Data 1 (4 bytes) |Inspection item 1: Number of characters
+3

+4 ‘A Inspection item 0: Characters “ABC”

+5 ‘B’

+6 ‘c

+7 ‘0 Inspection item 1: Characters “0123”

+8 1’

+9 2

+10 ‘3

+11 00 Filled with zeros. (Only when the character string length is

not a multiple of 4.)

. PLC Link Connections
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Memory Assignments for PLC Link Communications

This section describes the assignments for the Command, Response, and Data Output Areas.

® Command Area
PLC (Master) to Vision Sensor (Slave)

First Bits Contents
word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+0 ERRCLR | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | EXE | Control sig-
nals (32
+1 Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | DSA bits)
+2 Command code Command
code (32
+3 bits)
+4 Parameter 1 Parameter
(integer)
+5
+6 Parameter 2 Spare (inte-
ger)
+7
+8 Parameter 3 Spare (inte-
ger)
+9
Signal Signal name Function Application
EXE Control Command Turn ON this signal from the PLC to send a control |Command/
Execution Bit command for the Vision Sensor to execute. response commu-
nication
Turn OFF the EXE signal from the PLC whenthe | o 0"
Control Command Completed (FLG) signal from the
Vision Sensor turns ON. (Set the control command
code and parameters before you turn ON this sig-
nal.)
DSA Data Output Request | Turn ON this signal from the PLC to request data Data output after
Bit output. When this signal turns ON, the Vision Sen- |measurements
sor outputs data.
Turn OFF the DSA signal from the PLC when the
Data Output Completed (GATE) signal from the
Vision Sensor turns ON.
ERRCLR Clear Error Turn ON this signal to turn OFF the error (ERR) sig- | Command/
nal from the Vision Sensor. Response Commu-
nications
Turn OFF this signal from PLC when the error (ERR)
signal goes OFF.
Command code |Command code This 1/0O port stores the command code. Command/
Response Commu-
Parameters 1 to |Command parameters | These I/O ports store the command parameters. nica?ions
3
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® Response Area

Vision Sensor (Slave) to PLC (Master)

First Bits Contents
word
15 14 13 12 11 10 9 8 7 6 5) 4 3 2 1 0
+0 ERR | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | READY |BUSY | FLG | Control
signals
+1 Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | Resv | GATE (32 bits)
+2 Command code Com-
R — mand
+3 code (32
bits)
+4 Response code Response
—_ code (32
+5 bits)
+6 Response data Response
_ data (32
+7 bits)
Signal Signal name Function Application
FLG Control Command Com- | This signal turns ON when the Vision Sensor |Command/
pleted completes execution of the control command. |response commu-
nications

This signal automatically turns OFF when the
Control Command Execution Bit (EXE) signal
from the PLC turns OFF.

This signal turns ON after the control com-
mand code, response code, and response data
have been stored.

BUSY Command Execution This signal is ON while the Vision Sensor is
Active executing a control command.

It is OFF while the Vision Sensor is not execut-
ing a control command.

READY Ready This signal turns ON when the Vision Sensor |Command/
can execute a command. response commu-
nications

This signal turns OFF when the Vision Sensor
cannot execute a command.

ERR Error This signal turns ON when an error is detected |Command/
in the Vision Sensor. response commu-

This flag turns ON when an error occurs in
PLC link communications. This signal will
remain OFF for any errors other than PLC Link
communications errors.

This signal turns OFF when the Clear Error
(ERRCLR) signal from the PLC turns ON.

GATE Data Output Completed | This signal turns ON when the Vision Sensor |Data output after
finishes outputting data. measurements

If handshaking is enabled, the GATE signal
turns OFF automatically when you turn OFF
the Data Output Request (DSA) signal from the
PLC.
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Signal Signal name Function Application
Command code Command code This 1/0O port returns the command code that |Command/
was executed. response commu-
: - nications
Response code Response code This I/O port contains the response code of the
executed command.
Response data Response data This I/O port contains the response data of the
executed command.
® Output Area
Vision Sensor (Slave) to PLC (Master)
First Bits Contents
word
15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘9 ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
+0 Output data
DATA 0 0 (32 bits)
+1
+14 Output data
DATA 7 7 (32 bits)
+15
+128 Output data
I DATA 63 63 (32 bits)
+129
+512 Qutput data
I DATA 255 255 (32 bits)
+513
Signal Signal name Function Application
DATAO0-255 Output data 0 to 255 These 1/O ports output the output data that is |Data output after

specified for the data output method.

The range of the data that can be output is
determined by the set value of the [Max output
data] (number of output data upper value)
parameter setting as follows:

Minimum setting (32 bytes): Output data 0 to 7
Default setting (256 bytes): Output data 0 to 63
Maximum setting (1,024 bytes): Output data 0
to 255

measurements

If the size of data that is output exceeds the set value of the number of output data upper value setting, the remain-
ing data will be discarded.
D:l Allocating Output Data p. 381

FQ2-S4 User’s Manual

PLC Link Connections

387

189uloyig ybnouyy Bunosuuo)

6



Command Tables for PLC Link Communications

This section describes the commands used in PLC Link communications.

@® Measurement Control Commands

1010 0010 Single Measurement Performs a single measurement. p. 389

1020 0010 Start Continuous Measure- Executes continuous measurements. p. 390
ments

1030 0010 End Continuous Measure- Ends continuous measurements. p. 390
ments

@ Utility Commands

2010 0010 Clear Measurement Values Clears all measurement result values. p. 391

3010 0010 Save Data in Sensor Saves the current system data and scene p. 391
groups in the Sensor.

4010 0010 Re-register Model Registers the model again. p. 391

4020 0010 External Teaching Performs reteaching. p. 392

FO10 0010 Reset Vision Sensor Resets the Vision Sensor. p. 392

@® Scene Control Commands

1000

0020

Get Scene Number

Acquires the current scene number.

p. 393

1000

0030

Select Scene

Changes to the specified scene number.

p. 393

‘ PLC Link Connections
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@ Data Acquisition/Setting Commands

1010 0040 Get Image Adjustment Data  |Acquires data from a position compensation |p. 394
item or filter item.

1010 0050 Set Image Adjustment Data Sets the specified data in a position compen- |p. 394
sation item or filter item.

1020 0040 Get Inspection Item Data Acquires the inspection item data. p. 395

1020 0050 Set Inspection Item Data Sets the inspection item data to the specified |p. 396
data.

3000 0040 Get Software Version Informa- | Acquires the software version. p. 396

tion
5000 0020 Get Latest Error Information | Acquires the latest error information. p. 397

Command Details

® Single Measurement (Command Code: 1010 0010)

Command (PLC to Vision Sensor)

0001 0000 0001 0000

0000 0000 0001 0000

Command code: 4-byte binary
data

Response (Vision Sensor to PLC)

+2 0001 0000 0001 0000 Command code

3 0000 0000 0001 0000 The command. com;!e for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFFEFFF: NG

The measurement results are written to the output area if data output is set.

The measurement results are not output if data output is not set.

[I:l Setting the Data To Output Automatically after Measurements: p. 377

FQ2-S4 User’s Manual
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@ Start Continuous Measurements (Command Code: 1020 0010)

Command (PLC to Vision Sensor)

+2 0001 0000 0010 0000

Command code

+3 0000 0000 0001 0000

Response (Vision Sensor to PLC)

+2 0001 0000 0010 0000 Command code

3 0000 0000 0001 0000 The command. com;!e for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFFFFFF: NG

The measurement results are written to the output area if data output is set.
The measurement results are not output if data output is not set.

EI:I Setting the Data To Output Automatically after Measurements: p. 377

® End Continuous Measurements (Command Code: 1030 0010)

Command (PLC to Vision Sensor)

+2

0001

0000

0011

0000

Command code

+3

0000

0000

0001

0000

Response (Vision Sensor to PLC)

+2 0001 0000 0011 0000 Command code

+3 0000 0000 0001 0000 The command_ cer for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFFFFFF: NG

‘ PLC Link Connections
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@ Clear Measurement Values (Command Code: 2010 0010)

Command (PLC to Vision Sensor)

+2

0010

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0010 0000 0001 0000 Command code

3 0000 0000 0001 0000 Lﬁg;’;’ﬁl‘ﬂ:ﬁ:g&ﬁmh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ Save Data in Sensor (Command Code: 3010 0010)

Command (PLC to Vision Sensor)

+2

0011

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0011 0000 0001 0000 Command code

3 0000 0000 0001 0000 Lﬁg;’;’ﬁl‘ﬂ:ﬁ:g&ﬁmh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

® Re-register Model (Command Code: 4010 0010)

Command (PLC to Vision Sensor)

+2

0100

0000

0001

0000

+3

0000

0000

0001

0000

Command code

FQ2-S4 User’s Manual
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Response (Vision Sensor to PLC)

+2 0100 0000 0001 0000 Command code

+3 0000 0000 0001 0000 ;Zzgz'sne";i';fi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ External Teaching (Command Code: 4020 0010)

Command (PLC to Vision Sensor)

+2

0100

0000

0010

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

+2 0100 0000 0010 0000 Command code

3 0000 0000 0001 0000 The command_ co@e for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, FFFEFFFF: NG

@ Reset Vision Sensor (Command Code: FO10 0010)

Command (PLC to Vision Sensor)

+2

1111

0000

0001

0000

+3

0000

0000

0001

0000

Command code

Response (Vision Sensor to PLC)

There is no response for a reset operation.

. PLC Link Connections
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@ Get Scene Number (Command Code: 1000 0020)

Command (PLC to Vision Sensor)

+2

0001

0000

0000

0000

+3

0000

0000

0010

0000

Command code

Response (Vision Sensor to PLC)

+2 0001 0000 0000 0000 Command code

+3 0000 0000 0010 0000 Lﬁg;’;’ﬁﬁi;’g?js&ﬁmh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 OC°g‘£'aF"FdFeFXFe::2°; ée sult

+6 0000 0000 0000 0000 Response data

+7 0000 0000 0000 o000 | /cauired scene number

@ Select Scene (Command Code: 1000 0030)

Command (PLC to Vision Sensor)

+2 0001 0000 0000 0000 Command code
+3 0000 0000 0011 0000

+4 0000 0000 0000 0000 Scene number
+5 0000 0000 0000 0000

Response (Vision Sensor to PLC)

+2 0001 0000 0000 0000 Command code

+3 0000 0000 0011 0000 ;Zzgz'sne";i';fi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

FQ2-S4 User’s Manual
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@ Get Image Adjustment Data (Command Code: 1010 0040)

Command (PLC to Vision Sensor)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0100 0000

+4 0000 0000 0000 0000 Position compensation item/filter
+5 0000 0000 0000 000 | tem number

+6 0000 0000 0000 0000  |Data number

+7 0000 0000 0000 0000 Paramet;rzs'i_E:;ma' Reference

Response (Vision Sensor to PLC)

+2 0001 0000 0001 0000 Command code

3 0000 0000 0100 0000 L’;i)gz;ne";ﬁi:;)?:;g:gmh the
+4 0000 0000 0000 0000 Response code

15 0000 0000 0000 0000 g°g&"i’;i’f§:2°& E:S“"

+6 0000 0000 0000 0000 Acquired data (1,000 times the
+7 0000 0000 0000 o000 |vaue)

@ Set Image Adjustment Data (Command Code: 1010 0050)

Command (PLC to Vision Sensor)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0101 0000

+4 0000 0000 0000 0000 Position compensation item/filter
15 0000 0000 0000 0000 | tem number

+6 0000 0000 0000 0000  |Data number

+7 0000 0000 0000 0000 Paramet;rzs'i_E:;ma' Reference
+8 0000 0000 0000 0000 Acquired data (1,000 times the
+9 0000 0000 0000 o000 |vaue)
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Response (Vision Sensor to PLC)

+2 0001 0000 0001 0000 Command code

+3 0000 0000 0101 0000 ;Zzgz'sne";i'gi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ Get Inspection ltem Data (Command Code: 1020 0040)

Command (PLC to Vision Sensor)

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0100 0000

+4 0000 0000 0000 0000 Inspection item number

+5 0000 0000 0000 0000

+6 0000 0000 0000 0000 Data number

+7 0000 0000 0000 0000 Paramet;rzs'i_E:;ma' Reference

Response (Vision Sensor to PLC)

+2 0001 0000 0010 0000 Command code

The command code for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+3 0000 0000 0100 0000

+5 0000 0000 0000 0000 | rrF NG
+6 0000 0000 0000 0000 Acquired data (1,000 times the
+7 0000 0000 0000 o000 |aue)

189uloyig ybnouyy Bunosuuo)
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@ Set Inspection ltem Data (Command Code: 1020 0050)

Command (PLC to Vision Sensor)

+2 0001 0000 0010 0000 Command code

+3 0000 0000 0101 0000

+4 0000 0000 0000 0000 Inspection item number

+5 0000 0000 0000 0000

6 0000 0000 0000 0000  |Data number

+7 0000 0000 0000 0000 Paramet;rzs'i_E:;ma' Reference
+8 0000 0000 0000 0000 Value to set (1,000 times the

+9 0000 0000 0000 o000 |vaue)

Response (Vision Sensor to PLC)

+2 0001 0000 0010 0000 Command code

3 0000 0000 0101 0000 ;Zzgz'sne";i'gi:g?:gr:;mh the
+4 0000 0000 0000 0000 Response code

5 0000 0000 0000 0000 Command execution result

0: OK, FFFFFFFF: NG

@ Get Software Version Information (Command Code: 3000 0040)

Command (PLC to Vision Sensor)

+2

0011

0000

0000

0000

+3

0000

0000

0100

0000

Command code

Response (Vision Sensor to PLC)

+2 0011 0000 0000 0000 Command code

+3 0000 0000 0100 0000 :elig;’;“e'li';‘fi:;’?:;gr:;wh the
+4 0000 0000 0000 0000 Response code

+5 0000 0000 0000 0000 OC°(')“£'aF"FdFeFXFe::2°; (r;e sult

+6 0000 0000 0000 0000 Response data

7 0000 0000 0000 0000 Software version (1,000 times the

value)

‘ PLC Link Connections
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@ Get Latest Error Information (Command Code: 5000 0020)

Command (PLC to Vision Sensor)

+2 0101 0000 0000 0000 Command code

+3 0000 0000 0010 0000

Response (Vision Sensor to PLC)

+2 0101 0000 0000 0000 Command code

3 0000 0000 0010 0000 The command_ cer for which the
response applies is stored.

+4 0000 0000 0000 0000 Response code
Command execution result

+5 0000 0000 0000 0000 0: OK, EFFFEFFF: NG

+6 0000 0000 0000 0000 Response data
Latest error code

+7 0000 0000 0000 0000 Errors Stored in the Error
History p. 452
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398

Timing Chart For PLC Link Communications

® Command/Response Communications

ON 1. The command code and command
Command code parameters are set from the PLC.
OFF 2.The PLC turns ON the Control

Command Execution Bit (EXE) signal.
The execution command is sent to the

Command parameters o ! ! Eor Vision Sensor.
H 1 Vo 3. When the Vision Sensor receives the
OFF . . —— execution command, the Command
' ' T Execution Active (BUSY) signal turns
: | Py ON, the READY signal turns OFF,
Control Command ON | | ie | and the command is executed.
Execution Bit (EXE) 1 ! S 4. The command code, response code,
signal OFF | H i L4+ andresponse data are set when the
1 . H Vo Vision Sensor completes execution
1 P 1 N of the command.
ON . o } T
5. The Control Command Completed
Command code i i i i i i i (FLG) signal turns ON.
OFF I ! : B
: L / Lt 6. When the PLC detects that the
! ' ! P Control Command Completed (FLG)
Command ON ! ! T T signal is ON, it turns OFF the Control
Execution Active i i “d— Control Command _h: i Command Execution Bit (EXE) signal.
(BUSY) signal OFF ! ! Execution Active ol N
H " H Vo 7. When the Vision Sensor detects that
1 Vo ' N the Control Command Execution Bit
ON H HH 1 T (EXE) signal is OFF, it turns OFF the
[ [ 1 1 1
READY signal ! ! ! b C_ontrol Command Completed (F!_G)
1 1 I [ signal and the Command Execution
OFF i i ' : : : . Active (BUSY) signal, and turns ON
! vl ! P the READY signal.
ON : : : : : : : * If the PLC does not turn OFF the
1 " ' v Control Command Execution Bit (EXE)
Response code ! ' ! P signal within the time that is set for the
OFF | ' , L retry interval in the PLC Link settings,
: i i o the Control Command Completed
: i i P (FLG) signal and Command Execution
ON i i h R Active (BUSY) signal will be forced
Response data i i i P OFF.
1 [ 1 1 1 1
1 [ 1 1 1 1
OFF 4 1! ; R
i e i P
1 [ 1 ] ]
ON i i i i
Control Command ! 1 ! !
Completed (FLG) ' o ! !
signal OFF 1 i L !
i i i i
1 [ 1 1
1 [} 1 1

t tom

mn @@ 4) (5)(6)7)
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@ Data Output after Measurements When Handshaking Is Enabled

First data output

1
-
1

[}
s
1 1
1
: 1
Data Output ON : !
Request Bit (DSA) ! !
signal OFF ! !
i i
1 1
ON 1 1
Data Output
Completed
(GATE) signal OFF

Outputdata 0to ON
255 (DATAO to
DATA255)

OFF

1. When the PLC is ready to receive
output data, the Data Output Request
Bit (DSA) is turned ON from the PLC
and a request is made to the Vision
Sensor to output the data.

2. The Vision Sensor outputs the data.
After the data is output, the Data
Output Completed (GATE) signal turns
ON.

3. The PLC confirms that the Data
Output Completed (GATE) signal has
turned ON, loads the data, and turns
OFF the Data Output Request Bit
(DSA) signal.

4. When the Vision Sensor detects that
the Data Output Request (DSA)
signal is OFF, it automatically turns
OFF the Data Output Completed
(GATE) signal.

5. The Data Output Request Bit (DSA)
signal is turned ON from the PLC
and a request is made to output the
following data.

* If the Data Output Request Bit (DSA)
signal is not turned OFF within the
time that is set for the retry interval in
the PLC Link settings, the Data Output
Completed (GATE) signal is forced
OFF and data output is completed.

@ Data Output after Measurements When Handshaking Is Disabled

ON
Output data 0 to
255 (DATAO to

DATA255) OFF

FQ2-S4 User’s Manual

1. Data is output automatically when the
Vision Sensor completes a measurement.
* The PLC turns ON the Control
Command Completed (FLG) signal and
then gets the output data.
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400

Sample Ladder Programming

® Command/Response Communications

The following sample program is used to perform single measurements. The single measurements command
(lower bytes: #1010, upper bytes: #0010) is sent to the Vision Sensor.

First RUN
Period Flag
—l I MOV oo Sets the lower word of the
#1010 measurement command.
+2 word
O Sets the upper word of the
40010 measurement command.
+3 word

Execution Control Command Command Execution
condition Completed (FLG) Active (BUSY)

_| | | | SET | __. .
| ,I/f ,/f Turns ON Command Execution Bit.

[Command Execution Bit

Control Command
Completed (FLG)
|

RSET When the control command is completed,

| the Command Execution Bit is turned OFF.

[Command Execution Bit

Create the ladder program to control the TRIG signal so that it does not turn ON while the BUSY signal is ON.
If not, a TRIG input error will occur and the ERROR signal will turn ON.

You can combine both parallel and PLC Link communications. PLC Link commands cannot be executed while the
Command Execution Active (BUSY) parallel communications signal is ON during execution for the parallel measure-
ment trigger input (TRIG signal). Execute PLC Link commands while the Command Execution Active (BUSY) paral-
lel communications signal is OFF. You can also perform measurements with the measurement trigger input (TRIG
signal) in parallel /O and use PLC Link communications to output data.

@ Data Output after Measurements When Handshaking Is Enabled

Execution  Data Output
condition Completed (GATE)

| | | SET
1 ,I/{

Data Output Request Bit (DSA)

Data Output
Completed (GATE)

| |
11 RSET

Data Output Request Bit (DSA)

PLC Link Connections FQ2-S4 User’s Manual



94 Controlling Operation and Qutputting Data with TCP No-protocol Communications

You can use no-protocol communications between an external device (such as a PLC) and the Vision Sensor
to perform control from the external device via command/response communications or to output data after
measurements. You can use these communications methods simultaneously.

® Command/Response Communications

With no-protocol communications, the external device sends a control command to the Vision Sensor and
receives a response back from the Vision Sensor. This allows you to control the operation of the Vision Sensor
(e.g., perform single measurements or change the scene).

External device Vision Sensor

|
5 | Command )—»

¢ Changing the scene number
J * Executing one measurement, etc.

e 4—‘ Response )—

OK, etc.

HE

The external device sends a command as an ASCII string (e.g., “MEASURE” for a single measurement). The
Vision Sensor then returns a response such as “OK”, “NG”, or some value.

@ Data Output after Measurements

Immediately after a single or continuous measurement, the Vision Sensor will automatically output to an
external device (e.g., a PLC) the data for measurements that are specified for output in advance. This enables
you to easily transfer the measurement results data for inspection items to the external device.

External device Vision Sensor

LU 4—{ Data )—

j Up to 32 specified data
_— items can be automati-
cally output.

L]

You must specify in advance the data to output (up to 32 items) after measurements. That data is sent to the
external device in either ASCIlI or binary format through a continuous serial connection. There is no
handshaking from the external device to confirm if it can receive the data.

FQ2-S4 User’s Manual Controlling Operation and Outputting Data with TCP No-protocol Communications
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Setting Up No-protocol Communications

Setting Network Settings in the Sensor

This section describes how to set the IP address and other network settings in the Vision Sensor. Refer to the

following section for details.
D:l 2-5 Setting Up Ethernet: p. 53

Initial Settings for No-protocol Communications

You must set the communications method of the destination external device to perform no-protocol
communications.
P> [Sensor settings] - [Data output] - [No-protocol data]

1 Press [No protocol (TCP)].
Set [Connection mode] to either [TCP server] or [TCP
client]. When you are finished, press [Back].

3 i you set [Connection mode] to [TCP client], set the
following parameters.

Item Description Setting range

IP address Set the IP address of the external device at the |a: 1 to 253, b: 0 to 255, c: 0 to 255,
connection destination. d: 0 to 255
Set it in the form a.b.c.d. Default: 10.5.5.1

If you connect an external OMRON CS/
CJseries PLC to Ethernet, the following
default IP address is assigned to the PLC.
* |P address: 192.168.250.node_address

Port No. Set the I/0O port number of the external device at |0 to 65,535
the connection destination. Default: 9,600
Set the value to between 0 and 65,535.

If the [Connection mode] parameter is set to [TCP server] for TCP no-protocol communications, the port number of the
Sensor will always be 9876 for TCP no-protocol communications.
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Setting the Data To Output Automatically after Measurements

You can set the data to output automatically after measurements. (You can set up to 32 data items.)

Data That Can Be Output

¢ Data Output
You can output up to 32 data items (data 0 to data 31).
The measurement data from inspection items that can be output and the calculation results from the
expression settings can be output. For data that can be output, refer to the Measurement Data That Can Be
Used for External Outputs and Calculations for each inspection item.

Assigning Detection Results to Output Data: p. 403

Assigning More Than One Detection Result to Output Data: p. 404
* Outputting Character Strings
You can output a character string that contains up to 1,024 characters for each of the inspection item that reads
a character string, such as the OCR inspection item. Also, when reading the character string fails, you can
output a specific character string that is set in advance.

ED Outputting Read Character Strings: p. 408

Assigning Inspection Results to Output Data

You can individually assign the parameters of the inspection items to output data (data 0 to data 31).
The following procedure shows how to assign the measured position X of [0. Search] to data 0 for a binary
output.

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output] - [Output data set]

Press [0. Data 0].
Press [Data setting].

Press [I0. Search].

AN WON=

Press [Position X X].

5 it the inspection item allows multi-point output,
press the number ([0] to [30]) of the inspection result
for which to output the data from the list of inspec-
tion results.

To register something to data 1 and higher, repeat
this process.

The settings will be enabled after you restart the Sen-
sor.

FQ2-84 User’'s Manual Controlling Operation and Outputting Data with TCP No-protocol Communications
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Assigning More Than One Inspection Result to the Same Output Data

You can assign more than one inspection result to the same data output to output all of the assigned results.

This is possible for the following inspection results.

» Parameters for the same inspection item: You can assign up to five inspection results.

* Inspection results that support multi-point output: You can assign inspection results within the specified range (0 to
31).

The following procedure shows how to assign more than one inspection result to data 0.

p> [In/Out] - [I/O setting] — [Output data setting] - [Link data output] - [Output data set]

1 Press [0. Data 0].
Press [Multi-data].

3 setthe following items on the display to set expres-
sions.

Item Description

Expression Register the expression to use to output multiple data.
Examples:

LPR (0, 3, 10.X, 10.Y)

LPC (0, 10.C, 10.X, 10.Y)

Const. Used to insert numbers and symbols into the expression.

Data Used to select the inspection items for which to output data and insert the parameters to output
into the expression.
Example: Selecting Parameters for the Search Item at Inspection ltem 0

Inspection item: 10. Search

Judgement result: Judgement JG, Correlation: Corre. CR

Math. Either of the following two functions can be inserted.

¢ LPR function (order of the measurement data)
The measurement data is output in order.
Format: LPR(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

» LPC function (order of the detection points)
Data is output for each detected measurement point.
Format: LPC(start_number,number_of_data,data_1, data_2,...data_5)
You can omit data 2 to data 5.

To register something to data 1 and higher, repeat this process.
The settings will be enabled after you restart the Sensor.
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@ Expression Setting Example

This example registers an expression to output the following inspection results for data 0.
Inspection item: 0 Search

Parameters to output: Position X, Position Y, Reference SX, and Reference SY
Multi-point output setting: Multi-point output Check Box selected, Count = 4

LPR(TIO.C,IO.X,IO.Y,IO.SX,IO.SY)

Function | Number_of_data data_A, data_B...data_d

(Detection count)
Start_number

Output Results
The data for 16 items (64 bytes) is output in the following order for the expression that is registered for data 0.

Output order’! Assigned data

1 10.X[0] (Position X 1st point)

10.Y[0] (Position Y 1st point)

10.SX[0] (Reference SX 1st point)

10.SY[0] (Reference SY 1st point)

10.X[1] (Position X 2nd point)

10.Y[1] (Position Y 2nd point)

10.SX[1] (Reference SX 2nd point)
10.SY[1] (Reference SY 2nd point)

©| 0| N| O O | WO N

10.X[2] (Position X 3rd point)

10 10.Y[2] (Position Y 3rd point)
11 10.SX[2] (Reference SX 3rd point)
12 10.SY[2] (Reference SY 3rd point)
13 10.X[3] (Position X 4th point)
14 10.Y[3] (Position Y 4th point)
15 10.SX[3] (Reference SX 4th point)
16 10.SY[3] (Reference SY 4th point)

*1 The inspection results will be output according to the sorting method that is set for multi-point output for the inspection item.
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Setting the Output Format

p> [In/Out] - [I/O setting] — [Output data setting] — [Noprotocol data output]

1 Press [Output format].
Set [Output form] to [ASCII] or [Binary].

3 set the data format for the data form that you select- ASCII

ed.
Binary
ltem Description Setting range
For ASCIl |Digits of Sets the number of digits in the integer part |1 to 10 digits
integer of the number. Default: 6 digits
Digits of Set the number of digits in the integer part. |0 to 4 digits
decimal Default: 4 digits
Negative Sets the way to express negative numbers. |—or 8
Default: —
0 Sup- Sets whether to use zero suppression. Yes or No
pressed Default: No
Field sepa- |Sets the field separator. OFF, comma, tab, space, CR, LF,
rator or CR+LF
Default: OFF
Record Sets the record separator. OFF, comma, tab, space, CR, LF,
separator or CR+LF
Default: OFF
For Binary |Decimal Set the decimal output form for numerical | Floating point or fixed point
output form |data. (default: Fixed point)
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¢ When Output Format Is ASCII

Set the parameters for integer digits, decimal digits, negative numbers, 0 suppression, the field separator,
and the record separator.

e Output Format

Measured value of Measured value of Measured value of

data 0 ’ data 1 ’ o data 7 CR

The data output method, digits, and data separators can be changed as needed.

Example: Integer digits: 5, decimal digits: 3, negative number expression: —, zero suppressed: none, field
separator: comma, record separator: CR

"1
(1 elolels] lelrle]. | [ [slolr [ falele].| | [ H7lel fole]t].I- ] [elslols[r .1 o sl
- |~ |~ J ‘ - J
Measured value of data 0 Measured value Measured Field separator Measured Delimiter
ofdata1 value of data 2 ] value of data 7
Field separator Field separator Field separator Record separator

*1 Because the record separator is set to CR, only one record is output for each measurement. A blank line (CR:
delimiter) will therefore be entered after the record separator. If you do not want a blank line, set the record sepa-
rator to None.

The field separator is not output unless the data continues.

The following range of values can be output.
—999,999,999.9999 < Measured value < 999,999,999.9999
If the measured value is lower than —999,999,999.9999, then —999,999,999.9999 is output.
If the measured value is higher than 999,999,999.9999, then 999,999,999.9999 is output.
The following values are output if JG (Judge) is set.
OK: 0
NG: -1

Data that is output after measurement is output until the last data even after the measurement is finished. Data out-
put is not interrupted midway.

¢ When Output Format Is Binary

Set the numerical expression.

Select either fixed decimal or floating-point decimal.
e Output Format
<Measured value of data 0 x 1,000><Measured value of data 1 x 1,000>- - .<Measured value of data 7 x 1,000> CR
- NG ) - )
Y Y Y |
4 bytes 4 bytes 4 bytes Delimiter
The measurement data multiplied by 1,000 is output continuously at 4 bytes per data. Negative numbers are
output as two’s complements.

407
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Example: When Data 0 Is 256.324 and Data 1 Is —1.000.

$00 $03 $E9 $44 S$FF $FF $FC $18 $0D

“ -~ AN -~ _ |
Data 0: 256324 Data 1: -1000 A delimiter will
(256.324 x 1000) (~1.000 x 1000) be attached to

the end.

Binary output does not use data separators, i.e., field separators or record separators. These separators are used
only for ASCII output.

The following range of values can be output.
—2,147,483.648 < Measured value < 2,147,483.647
If the measured value is lower than —2,147,483.648, then —2,147,483.648 is output.
If the measured value is higher than 2,147,483.647, then 2,147,483.647 is output.
The following values are output if JG (Judge) is set.
OK: 0 (0 x 1000)
NG: -1000 (-1 x 1000)

Data that is output after measurement is output until the last data even after the measurement is finished. Data out-
put is not interrupted midway.

Outputting Character Strings

You can set whether to output the character string that results from reading. Outputting the character string is
possible for the following inspection results.

* OCR

* Bar code

* 2D-code

* 2D-code (DPM)

The procedure for outputting the character string is given here for two inspection items.

p> [In/Out] - [I/O setting] - [Output data set] — [Noprotocol data output] — [Output data set]

1 Select the inspection item for which to output the character string.
2 Setthe following items on the setting display.

Parameter Set value Description

String output ON/OFF No (default) Sets whether to output the character string that results
Yes from reading.

Line delimiter OFF (default) Sets the character to use for the line delimiter.
Comma %k This setting is enabled only when the OCR inspection
Space item is selected.

Partial output ON/OFF No (default) Sets whether to specify the range of characters to output.
Yes

Output string setup 1 to 128 for OCR Sets the output range.
1 to 1024 for Bar code, 2D-
code, or 2D-code (DPM)
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Parameter Set value Description

NG String output on/off Yes (default) Sets whether to output an NG string.
No

e Endian
Little endian data is output.
* Code Conversion
The converted codes are outputted for the following character codes.

Character code | Before conversion | After conversion
CR &h0D &h8541
LF &hOA &h8542
DEL &h7F &h8543
FF &hFF &h8544

Character Output Example

When both the data and character string are output, the character string is output after the data.
Example:

Read result 1: ABC

Read result 2: 0123

[Data output] — [Data 0]: 3 (Number of characters: 1)

[Data output] — [Data 1]: 4 (Number of characters: 2)

The following information will be output for the above. (The spaces are not actually output.)

3 field_separator 4 record_separator ABC field_separator 0123 record_separator CR

Controlling the Sensor from an External Device (Procedure for No-protocol Command/Response Communications)

Command Format

This section describes the command format for no-protocol communications.

Commands defined in the command list can be used.

Set commands and parameters in ASCII.

If the command has an argument parameter, set the parameter after inserting a space (0x20).
If it has multiple parameters, insert a space before each parameter.

Place a delimiter at the end of the command. No space is required before the delimiter.

The delimiter is always CR.

<Command Format>

Command Parameter 1 Parameter 2 Parameter 3
- - ~ — — = ——
| TIEIM|D|A|T|A 1 0 1 0 1 0|0 [CR
| | | |
Space Space Space Delimiter
(0x20) (0x20) (0x20)
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<Response Format>

If a parameter is attached, the parameter and delimiter are output when the command is processed normally,
and the command execution result is OK. A delimiter is inserted at the end of the response.

The delimiter is always CR.

Command Execution Result

Parameter
1 0 |CR
|

Delimiter

O | K|CR
I

Delimiter

If the command is not processed normally, the command execution result is NG.
Command Execution Result

N [ G |[CR
I

Delimiter

An error occurs in the following cases.

* A non-existent command was specified.

* The number of parameters is incorrect.

* The parameter range is incorrect.

* The parameter content is incorrect.

* Operation could not be performed normally for the operation command.
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Command List

The following table lists the no-protocol commands.
Commands that can be used in no-protocol Ethernet communications are listed below.

Type of command Command Abbreviation Function Reference
Measurement control MEASURE M Executes one measurement. |p. 412
and measurement acqui-
sition comlrjnands au MEASURE /C M/C Starts continuous measure- |p. 413
ments.
MEASURE /E M/E Ends continuous measure-  |p. 414
ments.
Utility commands CLRMEAS None Clears the measurement val- |p. 415
ues.
CLRERR None Clears the error output status |p. 416
(error signal and error indica-
tor).
DATASAVE None Saves the settings data to the |p. 416
Sensor.
MODEL None Re-registers the models for |p. 417
registered Search inspection
items.
RESET None Restarts the Sensor. p. 417
TEACH None Executes teaching for all p. 418
applicable inspection items.
Scene control com- SCENE S Acquires the current scene  |p. 418
mands number.
SCENE Scene_number S Scene_number Changes the scene number |p. 419
being used.
Data acquisition/setting |[POSITIONDATA PD Acquires data from a position |p. 420
commands Item_number Item_number compensation item or filter
External_reference_data_nu |External_reference_data_nu |item.
mber mber
POSITIONDATA PD Sets data for a position com- |p. 420
Item_number Item_number pensation item or filter item.
External_reference_data_nu |External_reference_data_nu
mber Setting mber Setting
ITEMDATA ID Inspection_item_number |Acquires the inspection item |p. 422
Inspection_item_number External_reference_data_nu |data.
External_reference_data_nu |mber
mber
ITEMDATA ID Inspection_item_number |Sets the inspection item data. |p. 423
Inspection_item_number External_reference_data_nu
External_reference_data_nu |mber Set_value
mber Set_value
ITEMDATA2 ID2 Inspection_item_number |Acquires the text string data |p. 424
Inspection_item_number External_reference_data_nu |of the specified inspection
External_reference_data_nu |mber item.
mber
ITEMDATA2 ID2 Inspection_item_number |Sets the text string data of the |p. 425
Inspection_item_number External_reference_data_nu |specified inspection item.
External_reference_data_nu |mber
mber Text_strings
Text_strings
VERGET/S None Acquires the version informa- |p. 426
tion of the Sensor software.
VERGET/H None Acquires the Sensor model |p. 427
information.
ERRGET None Acquires the latest error code |p. 428

of the Sensor.
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Command Details

Measurement Control and Measurement Acquisition Commands
® MEASURE or M

Execute Measurement

This command executes one measurement.

If data output is not set, only the measurement is performed.

If data output is set, the measurement is performed and the result is returned as response data.

<Command Format>

M[E|A|S|U]|R|E|[CR or M |CR
| |

Delimiter Delimiter

<Response Format>
When the Command Is Processed Normally

O | K|[CR

Measurement
result CR

Delimiter

When the Command Is Not Processed Normally

E | R[CR
|

Delimiter

<Parameter Descriptions>

Measurement result The measurement result is output as the response when data output is set.
The measurement result is not output when data output is not set.

Setting the Data To Output Automatically after Measurements: p. 403
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Start Continuous Measurements

This command starts continuous measurements.

If data output is not set, only continuous measurement is performed.

If data output is set, continuous measurement is performed and the results corresponding to the number of
measurements made are returned as response data.

<Command Format>

M|E|[A|S|U|R|E / | c|cr or M /| C|cR
I I

Delimiter Delimiter

<Response Format>
When the Command Is Processed Normally

O | K|CR

Measure-

ment result CR
Measure- CR Data returned for the number of
ment result continuous measurements made.
Measure-

ment result CR

Delimiter

When the Command Is Not Processed Normally

E | R|[CR
|

Delimiter

<Parameter Descriptions>

Measurement result The measurement results corresponding to the number of measurements made are out-
put when data output is set.
The measurement result is not output when data output is not set.

Setting the Data To Output Automatically after Measurements: p. 403
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End Continuous Measurements
The command ends continuous measurements.

<Command Format>

M[E|A|S|U|R|E / | E|CR or M / | E|CR
| |

Delimiter Delimiter

<Response Format>
When the Command Is Processed Normally

O | K |CR
|

Delimiter
When the Command Is Not Processed Normally

O | K|[CR

Measurement CR Data returned
result for the number
of continuous
measurements
made.

Measurement
result CR

Delimiter

Set the data output to output measurement results.
If data output is no