‘ MITSUBISHI
AV N ELECTRIC

Changes for the Better

ATEC

Mitsubishi Programmable Controllers
Training Manual
Vision Sensor Basic
Course







SAFETY PRECAUTIONS

(Always read these instructions before using the products.)
When designing the system, always read the relevant manuals and give sufficient consideration to safety.
During the exercise, pay full attention to the following points and handle the product correctly.

[EXERCISE PRECAUTIONS]

/\WARNING

® Do not touch the terminals while the power is on to prevent electric shock.
@ Before opening the safety cover, turn off the power or ensure the safety.

/N\ CAUTION

® Follow the instructor's direction during the exercise.

® Do not remove the module of the demonstration machine or change wirings without permission.
Doing so may cause failures, malfunctions, personal injuries and/or a fire.

@ Turn off the power before mounting or removing the module.
Failure to do so may result in malfunctions of the module or electric shock.

@® When the demonstration machine (such as X/Y table) emits abnormal odor/sound, press the "Power
switch" or "Emergency switch" to turn off.

® When a problem occurs, notify the instructor as soon as possible.
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INTRODUCTION

Functions and specifications of a hardware and software used in the system (to help users acquire the knowledge required for

inspection, measurement, and identification using a vision sensor)

RELEVANT MANUALS

Manual name [manual number] Description Available form
Vision Sensor VS70 User's Manual Functions, installation methods, system configuration, and required hardware | e-Manual
[SH-081889ENG] components of the vision sensor VS70 PDF

Vision Sensor Connection Guide Procedures for connecting a vision sensor to a MELSEC programmable e-Manual
[BCN-P5999-0861] controller to control a vision system through a CC-Link IE Field Network Basic | PDF

connection, an SLMP connection, or an I/O connection
Vision Sensor VS Series Setting Guide Installation, connection methods, and setting procedure of In-Sight Explorer e-Manual
[BCN-P5999-1065] PDF
Point/@

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated
tool.

e-Manual has the following features:

* Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.




TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Engineering tool

A tool for setting, programming, debugging, and maintaining programmable controllers. A generic term for the GX
Works2, GX Works3, and MELSOFT Navigator

Exposure time

In photographing by a camera, the time that imager type being exposed to the light through the lens after the shutter is
opened.

FTP

An abbreviation for File Transfer Protocol. This protocol is used to transfer data files over a network.

Future (target object)

A target object in an image

GX Works3

The product name of the software package, SWnDNC-GXW3, for the MELSEC programmable controllers (n indicates
the version.)

In-Sight Explorer

A configuration tool for a vision sensor manufactured by Cognex Corporation.

Job

A program controlling vision created with the configuration tool for the vision sensor.

OCRMax™

A high performance OCR (Optical Character Recognition) tool which provides high text-reading ability and high-speed
processing capability. OCRMax is available to recognize or verify the unrecognizable characters in other OCR
technologies (such as character variations, text skew, and proportional fonts).

PatMax RedLine™

A location tool for high-speed pattern matching, which has been improved based on PatMax technology, to locate parts
and features. PatMax RedLine is designed to detect a target object in runs 10 times faster than PatMax, with no loss of
search accuracy on high-resolution images.

PatMax®

A feature location tool (patented technology authorized by the United States) which Cognex Corporation developed by
utilizing advanced geometric pattern matching technology. Objects can be found reliably and accurately despite changes
in angle, size, and shading.

Read|DMax®

Atool to read barcodes with high-accuracy. By using 1DMax™ and 2DMax ", up to 128 barcodes can be read at one time
regardless of the position of the barcodes in the screen. 1DMax: A 1-D barcode reading algorithm optimized for
omnidirectional barcode reading. 2DMax: A 2-D code reading algorithm that provides reliable code reading despite code
quality, printing method, or the surface that the codes are marked on.

SLMP

An abbreviation for Seamless Message Protocol. This protocol is used to access an SLMP-compatible device or a
programmable controller connected to an SLMP-compatible device from an external device.

Vision sensor VA70

A generic term for the VS70M-600-E, VS70M-600-ER, VS70M-800-E, VS70M-800-ER, VS70M-802-E, and VS70M-802-
ER




1 visioN SENSORS

Vision sensors are hardware with applications that convert, recognize, and measure image information.
Developed for applications such as inspection, measurement, identification at production sites, they are small and can be
operated via network connection or on a stand-alone basis.

1.1  Features

Integrated

These standalone vision sensors integrate a CPU with personal computer level performance and image processing tools in a
compact camera.

High flexibility

The lighting and lens configuration can be changed freely to meet the requirements of the application.

iQSS support

The total cost of design, start-up, operation, and maintenance can be reduced by automatic detection of connected devices
and tool interaction functions.

Linkage with a programmable controller

Vision sensors support SLMP and CC-Link IE Field Network Basic. A vision sensor can be started and the state of the vision
sensor can be monitored by assigning devices to control and monitor the vision sensor and turning the devices on or off. The
parameters of vision sensors can also be changed using the same method.

FTP support

Vision sensor inspection images can be transferred to GOTs and host systems to enable traceability combining recognition
results and recognition images.

Simple setup on a personal computer

In-Sight Explorer (vision sensor configuration tool) is an interface in which images play a central role and enables easy
configuration of the vision sensor.

Furthermore, inspection configuration is program-free, and target characteristics in images can be selected by pointing and
clicking, allowing configuration to be completed quickly.

1 VISION SENSORS
1.1 Features



1.2  Image Definition

An image defined by a vision sensor is the digitization of light information into data of 256 levels of fixed size.

Images are classified into binary images, grayscale images, and color images according to the type of display color and
gradation.
Each image is two-dimensional, but the digital amount of pixels that structure the image and their properties vary.

Image height (vertical)

Brightness
(gray value) 7

Pixel —— v

Image width (horizontal)

Name Description

Pixel Any of the smallest discrete elements that collectively constitute an image.
The size of an image is expressed as the number of horizontal pixels x the number of vertical pixels, for example 512
pixels (H) x 480 pixels (V).

Brightness (gray value) The brightness of a pixel in a grayscale image. Also called the gray value.

Gradation In digital images, a numerical value that indicates the degree of shading of each pixel.
When inputting an image from a sensor, for black and white input, the brightness of each pixel is 8 bits (256 levels),
and for R, G, B (red, green, blue) color input, each component is A/D converted into an 8-bit value.

1 VISION SENSORS
1.2 Image Definition 9



1.3  About the Lens

Working distance and field of view

The distance from the lens tip to the inspection target is called the working distance, and the area that the vision sensor can

see at that distance is called the field of view.
The greater the working distance, the larger the field of view.

Working distance

Field of view

The following shows the horizontal field of view when an S-mount/M12 lens accessory is attached to a vision sensor of the

VS70 series.
« VS70M-600-E, VS70M-600-ER, VS70M-800-E, VS70M-800-ER

Horizontal field of view (640 x 480)

600 7
]
i
500 U
400 -" X / A
T
Working | "' ///
distance 300 , A — = BMM
(mm) »00 / / 8mm
] / - - = = 12mm
100 1./ ——  16mMmM
Z 25mm
0 A

0 100 200 300 400 500 600 700 800 900
Field of view (width) (mm)

» VS70M-600-E, VS70M-600-ER, VS70M-800-E, VS70M-800-ER

Horizontal field of view (800 x 600)

600 ’ 1
IR /
500 1
VA4
l’ [ /|

400 I / -
Working . /
distance 300 ’ ,4 / — o BMM
(mm) ’ i l/ 8mm

200 i == = = 12mm

100 'l / ——— 16mm

./ 25mm
0 -

0 100 200 300 400 500 600 700 800 900
Field of view (width) (mm)

1 0 1 VISION SENSORS
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+ VS70M-802-E, VS70M-802-ER

Horizontal field of view (1600 x 1200)

600 I 7 , / Cd
500 | 2 A
[T ¥
7/ , /
400 2 *
. [ | + yd
Working / 7 7
distance 300 I / ,' v e BMM
(mm) I + P 8mm
200 y ,’ Zd = = = = 12mm
4
100 l' gl ——— 16MmM
25mm
0 -
0 100 200 300 400 500 600 700 800 900
Field of view (width) (mm)
Point}3

The horizontal field of view is completely mapped on the image sensor.

1 VISION SENSORS
1.3 About the Lens 1 1



1.4 Color Lighting and Filters

When a monochrome camera is used, the object to be measured can be imaged more clearly by highlighting the
characteristics of the inspection target or removing unnecessary colors through the use of color lighting and color filters
according to the inspection target.

Red light

Blue inspection object

Red background

When the target object is illuminated with complementary light in the hue circle, the object appears dark, and when the same
color or a similar color to that of the target object is applied, the object appears bright. For example, when the target is
illuminated with red light, red workpieces appear bright, and green workpieces appear dark.

Actual color White light

Red light Green light Blue light

Hue circle

The table below shows the advantages and general applications of the lighting colors used.

Lighting color | Advantage General application
White Visualization of all wavelengths except black For determining colors with a color camera
Red Low cost and high brightness All-round general use
Blue High scattering rate and enables visualization of small objects For detecting small defects
1 2 1 VISION SENSORS
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2 DEMONSTRATION MACHINE

2.

1 System Configuration of Demonstration Machine

This section describes the system configuration of the demonstration machine.

Ethernet cable
USB cable

Ethernet
(192.168.3.2)

(2)

HUB

Ethernet
(192.168.3.1)

24VDC

Ethernet
(192.168.3.3) S

Ethernet cable Breakout
for the vision sensor cable

power supply

Device/software Model name/description
(1) Programmable controller system Main base unit R35B
Power supply module R61P
CPU module R0O8CPU
(2) Industrial switching hub NZ2EHG-T8N
3) Vision sensor Vision sensor VS70 VS70M-802

Autofocus module

ISAF-7000-8MM-ME

Light cover with LED ring light

ISLM-7000-WHI-ME

(4)

Personal computer

+ Microsoft® Windows® 10 Professional (64-bit)
« Microsoft® Windows® 7 Professional, Service Pack 1 (64-bit)
« Microsoft®Windows®Server 2016

Engineering tool

GX Works3

SWnDND-GXW3
(n indicates the version.)

Vision sensor configuration tool

In-Sight Explorer

Version 5.6.2""

*1

The software version used for the training is "5.6.2".

2 DEMONSTRATION MACHINE
2.1 System Configuration of Demonstration Machine
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Workpiece type

There are two types of workpieces used in the training, "SN:B806MD43W" and " SN:B806ME 43/ ", and the processing of
each workpiece differs partially.
In "I=== Page 41 TRAINING 1 CONFIGURING In-Sight Explorer", check how these differences are detected.

SN:B806MD43W
Front Rear Side

EXP:27/08/2016

SN:B806MD43W

SN:BBO6ME 43W

Front Rear

14 2 DEMONSTRATION MACHINE
2.1 System Configuration of Demonstration Machine



2.2  Wiring of Demonstration Machine

This section describes the wiring of the demonstration machine.

1. Connect the following devices to a hub using Ethernet cables.
+ CPU module

» Personal computer

CPU module

Ethernet cable

HUB

Personal computer

2. Next, connect the vision sensor and the hub with the dedicated Ethernet cable of the vision sensor.

HUB

24VDC
Ethernet cable

power supply
for the vision sensor

3.

Finally, connect the CPU module and personal computer with a USB cable.

USB cable
HUB

24VDC
power supply|

2 DEMONSTRATION MACHINE 1
2.2 Wiring of Demonstration Machine 5
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Vision sensor connection and wiring

This section describes the procedure for connecting and wiring the vision sensor.

Operating procedure
1. Check that the 24VDC power supply switch is turned off.
2. Connect the 1/O or serial wires to an appropriate device (for example, a programmable controller).
3. Connect 24VDC (red wire) and GND (black wire) of the breakout cable to the corresponding terminals of the power
supply.
4. Connect the M12 connector of the breakout cable to the power and I/O connector of the vision sensor.

5. Turn on the 24vDC power switch.

Precautions

* When connecting the vision sensor and the programmable controller, power on the vision sensor and the programmable
controller at the same time or first power on the programmable controller.

» Unused wires should be disconnected or protected with insulation. Be careful not to cause a short-circuit with the 24VDC
wire.

» The cable is designed to fit the keyway of the connector of the vision sensor. It may be damaged if forcible connection is
attempted.

2 DEMONSTRATION MACHINE
2.2 Wiring of Demonstration Machine



2.3

Settings Before Exercise

Set the TCP/IP setting as described in "I~ Page 13 System Configuration of Demonstration Machine".

Operating procedure
1.

l Windows PowerShell

== Windows Security

. Windows System

Command Prompt

1. Click!

H File Explorer

= Run
Task Manager
This PC
Windows Administrative Tools

[ Control Panel - u] 2'
e » Control Panel ~| @ | Search Control Panel )

Viewby: Category ¥

2. Click!

1 User Accounts
& Change account type
Appearance and Personalization

View network status and tasks

-
ol Clock and Region
/ Hardware and Sound (gl Change date, time, or number formats

View devices and printers o

2dd a device @ Ease of Access
Let Windows suggest settings
. Programs Optimize visual display
[_], Uninstall a program
Get programs

%

From the Windows® start menu, click
[Windows System] = [Control Panel].

The "Control Panel" dialog box appears. Click
"Network and Internet".

2 DEMONSTRATION MACHINE
2.3 Settings Before Exercise
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5+ Network and Sharing Center

3. Click!

« © 4 EE <« Networkand Internet » Network and Sharing Center

View your basic network information and set up connectiond

Centrol Panel Home

View your active netwerks

Change adapter settings
Change advanced sharing Network Access type:
setinge Publc et Comectond
Change your networking settings
i Set up a new connection or network
" Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
[ Troubleshoot problems
Diagnese and repair network problems, or get troublesheoting information.
Seealso
Infrared

Internet Options
Windows Defender Firewall

[ Ethernet Status >
General
Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 00:08:21
Speed: 1.0 Gbps
Details...
Activity

Sent — kh ——  Received
ick! =
4, Click! 'ﬁffﬁr

Byte: 2,559,774 | 58,908,192

GPruperﬁes GDisabIe Diagnose

Close

2 DEMONSTRATION MACHINE
2.3 Settings Before Exercise

3. Click "Ethernet".

4. Click the [Properties] button.



5. Select "Internet Protocol Version 4 (TCP/

U Ethemet Properties x IPv4)".
Networking 6. Click the [Properties] button.
Connect using:

B Intel{R) PRO/1000 MT Deskiop Adapter

This ccn% 5. Select! g items:

A
2 Microsoft LLDP Protocol Driver
4 Intemet Protocol Version & (TCP/IPvE) W
L4 >

Install... Uninstall I Properties

Description
Transmission Control Protocol/Intemet Protocol. The dgtault

wide area network protocol that provides
across diverse interconnected networks. j 6. Click!
QK Cancel
7. Select "Use the following IP address" and set
Internet Protocel Version 4 (TCP/IPv4) Properties * .
the following.
General [Setting details]

You can get IP settings assigned r network supports IP address: 192.168.3.3
this capability. Otherwise, you n ork administrator Subnet mask: 255.255.255.0
for the appropriate IP settings.

8. Click the [OK] button.
(") Obtain an IP address automatically

(@) Use the following IP address:

IP address: [192.168. 3 . 3 |
Subnet mask: | 255.255.255. 0 |
Default gateway: | . . . |

Obtain DNS server address automatically

{®) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternate DNS server: | . . . |

[] validate settings upon exit Advanced...

8. Click! Cancel

%

2 DEMONSTRATION MACHINE 1
2.3 Settings Before Exercise 9
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U Ethernet Properties >

Metworking

Connect using:
I? Intel{R) PRO/1000 MT Desktop Adapter

This connection uses the following tems:

B8 Clignt for Microsoft Networks ~
f? File and Printer Sharing for Microsoft Metwarks

4305 Packet Scheduler

R rtemet Protocol Version 4 (TCP/IPv4)
O . Microsoft Network Adapter Multiplexor Protocol
& Microsoft LLDP Protocol Driver

& Intemet Protocol Version & (TCP/IPvE) W
£ >
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

9. Click! (| Cose || cancel

%

[ Ethernet Status >
General
Connection

IPv4 Connechivity: Mo network access
IPvH Connectivity: Mo network access
Media State: Enabled
Duration: 00:10:06
Speed: 1.0 Gbps

Activity
= |
Sent — g! ——  Received
&
Bytes: 1,330,859 | 60,682,211
IQProperﬁesH $Disab|e || Diagnose |

10. Click!

2 DEMONSTRATION MACHINE
2.3 Settings Before Exercise

9. Click the [Close] button.

10. Click the [Close] button.



3 OVERVIEW OF In-Sight Explorer

In-Sight Explorer (vision sensor configuration tool) is an interface in which images play a central role and enables easy
configuration of the vision sensor.

3.1 In-Sight Explorer

EasyBuilder

EasyBuilder is the name of the development environment for In-Sight Explorer.

The EasyBuilder graphical user interface (GUI) is mainly consisted of images.

It is designed to allow vision applications to be configured simply by making settings according to "Application Steps".
The EasyBuilder GUI consists of the following six components.

®)

< (6)

(1) Menu bar

(2) Tool bars (Standard, EasyBuilder, Explorer)
(3) Application Steps

(4) Settings pane

(5) EasyBuilder View

(6) Palette

3 OVERVIEW OF In-Sight Explorer 21
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Function list

The main functions of the vision sensor set in In-Sight Explorer are displayed.

Function name

Description

Application Steps

The settings required to use the vision sensor are displayed in the setting order to allow easy
setting. (==~ Page 23 Definition of Application Steps

1. Start

Selects the vision sensor to be set, and specifies the image for setting the judgment
conditions.

Get Connected

Selects the vision sensor to be set and connects it.

Set Up Image

Specifies the image to be used to set the judgment conditions. Import the image to be shown
on the vision sensor or specify an image file saved on the personal computer.

2. Set Up Tools

Sets the judgment conditions for the images captured by the vision sensor.

Locate Part

Sets for judging whether there is a location that matches the set features.

Location Tools

Sets the features.

Inspect Part

Sets for judging whether the set features are satisfied.
The shape and quantity of products can be inspected.

Presence/Absence Tools

Sets for judging the presence or absence of features.

Measurement Tools

Sets for measuring the distance, diameter, angle, and dimensions of a feature.

Counting Tools

Sets for counting the number of features.

Identification Tools

Sets for identifying and verifying a feature and color.

Geometry Tools

Sets for creating a geometrical figure.

Math & Logic Tools

Performs arithmetic operations, statistical processing, tool grouping using multiple tool
results.

Plot Tools

Sets for creating and placing conditionally enabled graphics.

Image Filter Tools

Sets for enhancing an image or image region for image analysis.

Defect Detection Tools

Sets for detecting defects in an inspection target.

Calibration Tools

Sets for creating a calibration that can be shared among jobs.

3. Configure Results

Sets an output method for the judgment results of the images that were acquired.

Inputs/Outputs

Sets the input and output data.

Communication

Sets for communications between a vision sensor and an external device such as a
programmable controller according to the specified method.

4. Finish Saves the settings and checks the operations.
Filmstrip Allows the operator to check the images saved in the personal computer, the images saved in
the vision sensor, and the results of capture.
Save Job Saves the settings to a vision sensor.
Run job The vision sensor operates based on the settings in prior steps. The operation can also be

checked.

iQ Sensor Solution functions

The iQ Sensor Solution function can be performed using an engineering tool.
For details on the iQ Sensor Solution functions, refer to the following manual.
L11iQ Sensor Solution Reference Manual

Automatic detection of connected devices

A function for detecting connected vision sensors

Linkage with dedicated tools (association with properties)

A function for starting In-Sight Explorer from an engineering tool

3 OVERVIEW OF In-Sight Explorer
3.1 In-Sight Explorer



Definition of Application Steps

[Application Steps] is an interface designed to complete the settings for one job by making settings in order from step 1 to step
4
After a job is configured, these steps can be re-accessed in any order, allowing the operator to change or fine-tune the job

parameters until the desired results are achieved.
From the [Application Steps] pane, any step of EasyBuilder can be easily accessed with one click.

1. Get Connected
Set the vision sensor network setting and connect with In-Sight Explorer.
[~ Page 41 Connection with the Vision Sensor

Application Steps

2. Set Up Image

Set the trigger type settings and image import settings, and then run calibration.
[~ Page 45 Importing an image

[~ Page 47 Calibration

3. Locate Part
Add and set tools to locate the part.
[~ Page 50 Configuring Location Tools

4. Inspect Part
Add and set tools for inspection.
[Z=" Page 54 Configuring Inspection Tools

5. Input/Output settings
Set the I/O module connection settings and the input/output operation settings.
==~ Page 134 Input/Output

6. Communication settings

Set communication settings for connecting to a programmable controller.

[=~ Page 95 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE
CONTROLLER AND VISION SENSOR

7. Other settings

Set filmstrips, jobs to be loaded at startup, and online mode.
=~ Page 39 Filmstrip

[~ Page 105 Saving the job

3 OVERVIEW OF In-Sight Explorer 2
3.1 In-Sight Explorer 3



Tool list

The following table shows the details of tools that can be set in In-Sight Explorer.

Tool

Setting

Description

Location Tools

PatMaxRedLine™ Pattern

Locates a single pattern using the PatMax RedLine algorithms, and displays the XY
coordinates, angle, and score of the pattern.

PatMax® Pattern

Locates a single pattern using the PatMax algorithms, and displays the XY coordinates,
angle, and score of the pattern.

Pattern

Locates a single pattern, and displays the XY coordinates, angle, and score of the
pattern.

PatMax RedLineRedLine™
Patterns (1-10)

Locates up to 10 patterns using the PatMax RedLine algorithms, and displays the XY
coordinates, angle, and score of the patterns.

PatMax® Patterns (1-10)

Locates up to 10 patterns using the PatMax algorithms, and displays the XY
coordinates, angle, and score of the patterns.

Patterns (1-10)

Locates up to 10 patterns, and displays the XY coordinates, angle, and score of the
patterns.

Edge

Locates linear edges.
The XY coordinates of the mid-point of the detected edge, and its angular orientation are
returned.

Edge Intersection

Creates a fixture from the intersection point of two edges, and returns the XY
coordinates of the crossing point and the bisect angle.

Blob Locates a blob (a single group of dark or light-colored connected pixels), and returns the
XY coordinates of the centroid of the found blob.

Blobs (1-10) Locates up to 10 blobs (groups of dark or light-colored connected pixels), and returns
the XY coordinates of the centroid of the found blobs.

Circle Locates a circular edge feature, and returns the diameter and XY coordinates of the

center of the circle.

Compute Fixture

Calculates a fixture location based on mathematical expressions, and returns the XY
coordinates and the angle of the fixture.
It is required for location tools or inspection tools as inputs.

Presence/Absence Tools

Brightness Determines whether or not a feature is present based on an average grayscale
(brightness) value.
Contrast Determines whether or not a feature is present based on the contrast between features.

PatMaxRedLine™ Pattern

Determines whether or not a pattern is present using the PatMax RedLine algorithm.

PatMax® Pattern

Determines whether or not a pattern is present using the PatMax algorithm.

Pattern Determines whether or not a pattern is present.

Pixel Count Determines whether or not a feature is present based on the number of dark or light-
colored pixels in a region.

Blob Determines whether or not blobs (groups of dark or light-colored connected pixels) are
present.

Edge Determines whether or not a linear edge is present.

Circle Determines whether or not a circular feature is present.

Sharpness Defines the relative focus of images acquired by In-Sight Explorer by measuring the
degree to which the region includes the smallest resolvable features in a scene.

Measurement Tools Distance Measures the distance between any two features (edges, circles, patterns, and/or

blobs), and returns the distance in pixels.

Angle Calculates the distance between two linear edge features, and returns the angle
between the two edges.

Blob Area Calculates the surface area of a blob (a single group of dark or light-colored connected

pixels), and displays the surface area in pixels.

Blob Areas (1-10)

Measures the surface area of up to 10 blobs (groups of dark or light-colored connected
pixels), and displays the surface area in pixels.

Circle Diameter

Detects a circular feature, and returns the diameter in pixels.

Circle Concentricity

Detects two circular features, and returns the distance between the centers of two
circles in pixels.

Measure Radius

Defines a curved edge feature, and returns the radius of the curve.

Min/Max Points

Measures the position of edges, and determines the edge points that are closest and
furthest from either the edge or the region.

Creates a best-fit line or circle of the edge feature, and returns the edge points that are
closest and furthest from the best-fit line or circle.
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Tool

Setting

Description

Counting Tools

Blobs Counts the number of blobs (groups of dark or light-colored connected pixels), and
returns this number.

Edge Counts the number of linear edges, and returns this number.

Edge Pairs Counts the number of linear edge pairs, and returns this number.

PatMaxRedLine™ Pattern

Counts the number of registered patterns in the image using the PatMax RedLine
algorithm, and returns this number.

PatMax® Pattern

Counts the number of registered patterns in the image using the PatMax algorithm, and
returns this number.

Pattern

Counts the number of registered patterns, and returns this number.

Identification Tools

Read 1D Code

Reads and verifies information contained in a single 1D code using ReadlDMax, and
displays the decoded information.

Read 1D Codes (1-20)

Reads and verifies information contained in up to 20 bar codes using ReadIDMax, and
displays the decoded information.

Read 2D Code

Reads and verifies information contained in a single 2D code using ReadlDMax, and
displays the decoded information.

Read 2D Codes (1-20)

Reads and verifies information contained in up to 20 2D codes using ReadIDMax, and
displays the decoded information.

Read Postal Code

Reads and verifies information contained in a single postal code using ReadlDMax, and
displays the decoded information.

Read Text (OCRMAX)

Reads and verifies the text within a region after registering and creating user-defined
character fonts.

Using the OCRMax algorithm, optical character recognition (OCR) is performed through
a process of segmentation and classification against a registered font database tool.

PatMax RedLineRedLine™
Patterns (1-10)

Determines from a library of registered patterns which pattern best matches the pattern
in the image using the PatMax RedLine algorithm, and returns the name of the pattern
and its score.

PatMax® Patterns (1-10)

Determines from a library of registered patterns which pattern best matches the pattern
in the image, using the PatMax algorithm, and returns the name of the pattern and its
score.

Patterns (1-10)

Determines from a library of registered patterns which pattern best matches the pattern
in the image, and returns the name of the pattern and its score.

Geometry Tools

Point-to-Point: Line

Creates a reference line between any two input features, and returns the XY coordinates
of the end-points of the created line.

Point-to-Point: Mid-Point

Creates a reference line between two input features, and calculates the mid-point
between the features.
The XY coordinates of the mid-point and its angular orientation are returned.

Point-to-Point: Distance

Creates two reference lines between two input features and a reference edge or line,
and returns the distance between the mid-points of the two created reference lines.

Perpendicular Line

Creates a reference line perpendicular to another line or edge, and returns the XY
coordinates of the end-points of the perpendicular line.

Line Intersection

Creates a point where two lines or edges intersection, and returns the XY coordinates of
the intersection point.

Bisect Angle

Creates a reference line that defines the bisection angle between two edges or lines,
and returns the XY coordinates of the end-points of the line and the bisection angle.

Line From N Points

Creates a best fit reference line using three to ten input features, and returns the XY
coordinates of the end-points of the line.

Circle From N Points

Creates a best fit circle using three to ten input features, and returns the diameter of the
circle.

Circle-Line Intersection

Creates two points where a line intersects a circle, and returns the XY coordinates of the
two points.

User-Defined Point

Positions a reference point within an image, and returns the XY coordinates of the point.

User-Defined Line

Creates a reference line within an image, and returns the XY coordinates of the end-
points of the line.

Circle Fit

Creates a best fit circle, and returns the radius of the circle and its center point.

Line Fit

Creates a best fit line, and returns the start and end points of the line segment.
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Tool

Setting

Description

Math & Logic Tools

Math Creates a mathematical formula to process tool and job data using standard
mathematical functions, operations, logic, statistics, and trigonometry, with the use of the
[Expression] editor.

Logic Creates a logical formula of tool PASS and FAIL signals using the [Expression] editor.

Trend Returns maximum, minimum, average, sample, and standard deviation statistics for
location tools or inspection tools, over a defined number of samples.

Statistics Returns maximum, minimum, average, sample, and standard deviation statistics for
location tools or inspection tools.

Group Combines a location tool and an inspection tool into a group.

Sequence Defines the number of steps for a job requiring multiple image acquisitions or stages in

the assembly process.

Compute Point

Calculates the position of a point on an image based on mathematical expressions.

Variables Defines integer, floating point, or string values that can be input to a job from an external
device.

Plot Tools Arc Plots an arc graphic on an image based on mathematical expressions.

Circle Plots a circle graphic on an image based on mathematical expressions.
Cross Plots a cross graphic on an image based on mathematical expressions.
Line Plots a line graphic on an image based on mathematical expressions.
Point Plots a point graphic on an image based on mathematical expressions.
Region Plots a region graphic on an image based on mathematical expressions.
String Plots a text graphic on an image based on mathematical expressions.

Image Filter Tools Filter Filters an image region with a pixel-by-pixel image-enhancement technique (such as
thresholding, inverting, equalization, shrinking, expanding, filling, smoothing, or edge
enhancement), and outputs a tool image.

Transform Filters liner, non-liner, and/or lens distortion from an image region, and applies the
transformation from a grid calibration to the image.

Compare Filters an image region against a template to represent the normalized difference
between the two.

Defect Detection Tools Surface Flaw Detects the presence of small flaws based on pixel intensity variations.

Edge Creates a best fit line or circle, and determines whether or not there are deviations, such
as defects or gaps.

Edge Pairs Creates a pair of best-fit line or circle, and determines whether or not there are
deviations, such as defects or gaps.

Edge Width Measures and verifies that the thickness of a pair of edge is within tolerance.

Bead Finder Detects a bead feature (defined by a pair of edges), regardless of shape, by detecting

the center of the bead and creating a region that can be used to inspect the width of the
bead.

Bead Tracker

Inspects the location, shape, and width of a beard feature, and determines if the bead is
in the correct position, based on a user-defined edge model of a bead feature (defined
by a pair of edges).

Calibration Tools

N Point

Creates a calibration that can be exported to share among jobs, using 2 to 16 point
pairs.

Sequential N Point

Creates a calibration that can be exported to share among jobs, using 2 to 16 point pairs
and images that are sequentially captured.

For details on each location tool, refer to the following.

] EasyBuilder Help
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3.2 Get Connected

8 PC0935 (Local Emulator)
¢§ vs70M-802-D_59155a

- In-Sight Sensor or Emulator

The available In-Sight sensors and local emulators are displayed.

EEmulator function

In-Sight Explorer has an emulator function.

The emulator allows the addition of tools to jobs and the editing of parameters even when the VS series vision sensor is not
on hand.

Images of inspection targets captured with a vision sensor or other cameras and saved to a personal computer can be
imported, and the parameters of the location tools and inspection tools can be adjusted, added, and deleted.

Job files created using the emulator can be run on an actual vision sensor by loading the files on a vision sensor.

A new job can be created or a saved job can be opened while the sensor is offline.

-1formation

Information about the connected sensor and the name of the open job is displayed. If a new job is being created, nothing is

displayed in "Current Job" until the job is saved under a new name.
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3.3 SetUpImage

In the Set Up Image step, "=~ Page 28 Acquire/Load Image", "I~=~ Page 29 Edit Acquisition Settings", and "I~=~ Page 30
Calibration" are possible.

Importing an image

Set the trigger type settings and image import settings.

Trigger An image is imported from the vision sensor.

Live Video Sets the vision sensor to live display.
The live display is used to adjust lens focus, lens aperture, field of view, and light brightness.
=~ Page 29 Image adjustment tips

Load Images from PC Opens the record playback options.
Images saved to a personal computer can be loaded into PC Filmstrip for inspection.
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Edit Acquisition Settings

The image import settings can be used to set online trigger settings exposure time, focus control (when an autofocus lens is
used), and lighting settings (with built-in lighting or when external lighting is connected to the vision sensor).

Trigger

Camera x

Trigger Delay (msec)

Trigger Interval (msec)

Exposure {msecd)

Start Row

Mumber Of Rows

Focus Region

Focus Controls Enabled

Autofocus

l
|
l
l
l
Gain [
l
l
l
l

Focus Position

Save Focus Position with Job [v]

[ Light Settings

Item Description
Trigger Camera Uses the trigger input of the vision sensor.
Continuous Performs continuous capture at specified intervals or at the fastest speed.
External Uses general-purpose input for /0O connection.
Manual Presses the trigger button of In-Sight Explorer or the F5 key to capture the image.
Network When multiple In-Sight cameras are used, images are captured according to the instructions from the first master
camera.
To use this option, the settings must be adjusted in the spreadsheet view.
Industrial Ethernet Uses industrial Ethernet protocol (such as SLMP Scanner or CC-Link IE Field Basic).

Trigger Delay

The delay time from when the camera receives the trigger until the In-Sight vision system starts capturing images
can be specified in milliseconds.

Trigger Interval

When this setting is set to "Continuous", the image capture interval can be specified in milliseconds.

Exposure Set the camera exposure time.

Start Row Defines the first line transferred from the image sensor to the memory of the In-Sight vision system.
Number Of Rows Defines the number of lines transferred to the memory of the In-Sight vision system.

Gain Controls the gain of the amplification stage preceding the analog-to-digital converter.

Focus Region

Used to specify the region of an image.
Used to calculate the image focus, which is one of the focus metrics displayed in live mode.

Focus Controls

Specifies whether to enable focus control.
Focus control can be used only when the vision system is offline.

Autofocus

Automatically focuses the lens and maximizes image sharpness within a region.

Focus Position

Moves the lens to a specific focus position to capture a new image.

Save Focus Position with Job

Specifies whether to save the focus position in the job and apply it to the lens when the job is reloaded.
By default, the [Save Focus Position with Job] checkbox is selected.

Light Settings

Sets this item when using integrated lights or external lights connected to the vision sensor.

Image adjustment tips

Sets the vision sensor in Live Video mode, then adjust the focus of the lens, the field of view, and the light brightness.

The VS70 has an autofocus function that automatically adjusts the focus when the [Autofocus] button in the EasyBuilder view

is pressed. The focus position can also be adjusted manually by moving it by hand.

To adjust the camera brightness, change the exposure time and gain of the camera. Increasing the exposure time brightens

the captured image, but makes it more susceptible to ambient light.

Basically, the exposure time is set to the default, but if the inspection object is moving at the time of capture, shorten the

exposure time until the image is not blurred. When the exposure time cannot be adjusted, adjust the brightness of the lighting.
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Calibration

Calibration is a function to transform the dimensions that correspond to the measurement surface from pixel units to actual
units.

surface.

There are two types of calibration: one in which actual workpieces or items with determined dimensions are arranged at the
same height as the measurement surface, and one in which patterns defined in advance are arranged on the measurement

Only the latter type can handle lens radial distortion and perspective distortion.
Example of lens radial distortion Example of perspective distortion
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Cause

Cause

As the focal length becomes shorter, the radial distortion becomes stronger.
With some high performance lenses, this distortion is small.

Perspective distortion occurs when the camera is set diagonally to the
inspection surface.

Calibration types

ETypes of calibration

Scale calibration converts pixel coordinates to real-world coordinates. It is useful for inspecting parts and objects by providing
real-world measurement results for those inspection targets. However, this method does not correct for distortion.

Grid calibration corrects for radial, barrel, and perspective distortions caused by the lens and mounting method.

It is useful for measurement where higher accuracy results are required and robot guide applications.

Import calibration imports the calibration file created with the N point calibration tool or sequence N point calibration tool, and
automatically calibrates the job.

Type Description
Scale calibration X/Y scale Different settings can be made in the horizontal and vertical directions.
Edge Can be used when the distance between edges is known.
X/Y edge Performs different horizontal and vertical measurements using the detected edges.
Circle Itis used when the diameter is known.
9-point It is based on nine equally spaced circle targets.
Grid calibration Grid Generates a map of the image region by importing a grid pattern image using a dot or square
checkerboard.
Import calibration Calibrates according to the content set with the N point calibration tool or sequence N point
calibration tool.
For details on the N point calibration tool and sequence N point calibration tool, refer to the
following.
==~ Page 24 Tool list
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3.4 SetUp Tools

This section describes the location tools and inspection tools.

Configuring a tool

Overview of the tool setting pane
The tool setting pane basically has a [General] tab and a [Settings] tab. Depending on the tool, there are tabs to set other
advanced parameters.

H[General] tab
This tab is provided for all tools, and it is used to set tool names, whether a tool is active, and whether to include it in the

overall judgment.

ﬂ General

Tool Name IPattern_1

Tool Fixture [None

Tool Enabled [On

Include In Job Pass  [#]

Execution Time (ms) I
Description

Name Description

Tool Name Defines the name of the configuration tool. The number at the end is incremented as tools are added.
Change the name of the tool to an appropriate name according to the purpose of the tool.

Tool Fixture Defines fixtures for tools.
Only available if another tool for defining fixtures has already been added.

Tool Enabled Defines whether the inspection tool can be executed.
Include In Job Pass Defines whether to include PASS/FAIL of the tool in the job overall PASS/FAIL status.
Execution Time (ms) Displays the time taken to execute the inspection in milliseconds. The execution time varies greatly depending on

various factors (scene complexity, feature appearance position, allowable range setting).
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H[Settings] tab

The content differs depending on the tool. In some cases, a special tab may be displayed for each tool such as edge or defect
instead of the [Settings] tab. There is also a tool that displays a dialog box to make detailed settings.
Example: Location tool: PatMax Pattern

* General

Accept Threshold [

Contrast Threshold [

Rotation Tolerance [

Scale Tolerance [

Find Mode

[Path-'lax

Strict Scoring []
lgmore Polarity D

Horizontal Offset

Timeout

Result

[
Vertical Offset [
[
|

(782.2,601.1) 0.3° score = 932

Name

Description

Accept Threshold

Defines the degree to which the detection pattern must be similar to the model pattern, as a value between 0 and 100.

If a similarity equal to or greater than the setting value is obtained at the time of detection, a match is determined.
Increasing the setting value can shorten the execution time of the tool, but the detection pattern requires correspondingly
higher similarity to the model pattern. Reducing the setting value may result in incorrect results being returned, such as
erroneous detection of a pattern different from the model.

Contrast Threshold

Specifies the minimum contrast value that must be present in the detection pattern.
To be considered valid, the contrast of the detected pattern must be higher than [Contrast Threshold]. A low contrast
threshold is used for low contrast images, and a high contrast threshold is used for high contrast images.

Rotation Tolerance

Specifies the allowable angle (0 to +180 degrees) for which recognition is possible even if the detection pattern is rotated.

Scale Tolerance

Specifies whether to allow detection pattern scale change (within +10%) based on the size of the model pattern.

Find Mode

Specifies the search mode used for registering and recognizing patterns. Either PatMax or PatQuick can be selected.”

Strict Scoring

Defines whether missing or occluded features in the detected pattern should be considered in the score compared to the
model pattern.

Ignore Polarity

Specifies whether to include the color-converted match features for the model pattern in the detection pattern.

Horizontal Offset

Specifies the horizontal offset in pixels relative to the center coordinates of the detection pattern.

Vertical Offset

Specifies the vertical offset in pixels relative to the center coordinates of the detection pattern.

Timeout

Defines in milliseconds the time that the tool searches for patterns.
If the lapsed time exceeds the set time, the search ends and the tool returns FAIL.

*1  For accuracy, PatMax > PatQuick, and for speed, PatMax < PatQuick.

Pointp

Accept Threshold
The position coordinates of patterns that show a higher score than the setting value are enabled.
0 80 100
< > L —
Invalid match ! Valid match
Accept Threshold
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Region configuration

Depending on the tool, the search region and model region may be set. The important features that are always present in
passing products are set in the model region. The search region defines the region where features may appear. Regions that

have not been set are displayed in magenta.
Regions are set when a tool is added, but they can be set and changed again later.

ERectangle region
Regions include rectangle, circle, and annulus regions, but the most commonly used regions are rectangle regions.

* Rectangle region legend
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(1) Resizable endpoint boundary: Defines the four corners of the rectangle region. Click on an end-point boundary to resize the region from one of its corners.
(2) Scan direction indicator: Defines which direction the rectangle region will be scanned in for features.

(3) Bend handle: Allows the rectangle region to be bent into an arc or circular shape.

(4) Rotation handle: Allows the region to be rotated 360 degrees.

* Rectangle region mouse operations

N ] @ : %
y

(©)

\ 4
S

\ 4

(1) Move: By placing the mouse cursor inside the region, the mouse cursor icon will automatically transform, allowing one to drag the region anywhere within
the image.

(2) Bend: By placing the cursor on the bend handle, the mouse cursor icon will automatically transform, allowing one to reshape the rectangular region into a
fan shape.

(3) Resize: By placing the mouse cursor over any of the four endpoint boundaries, or along any of the four sides, the mouse cursor icon will automatically
transform, allowing one to drag the region to resize it.

(4) Rotate: By placing the mouse cursor on the rotation handle, the mouse cursor icon will automatically transform, allowing one to rotate the region 360
degrees from its current orientation.
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» Rectangle region scan direction

)
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(1) Top: Indicates the scan direction in the horizontal direction.

(2) Side: Indicates the scan direction in the vertical direction.

» Rectangle region color codes
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1) Yellow-green: A newly added, unselected region
2) Magenta: A selected but not yet set region

3) Yellow-green: A selected, set and passing region
4) Green: An unselected, set, and passing region
5) Red: A selected, set and failing region

6) Brown: An unselected, set, and failing region
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H[Model] and [Search] tabs

For tools that require model registration such as PatMax patterns, each region can be set in the [Model] tab or [Search] tab.
* [Model] tab

By clicking the [Model Region] button, the model region can be edited.

Trained Image | LLLISE Search

Shape

Click or drag to insert a sub-region
[ Rectangle @ﬂmnulus
C Circle < Polygon

l X Delete] li- Move Up ] llr Move Down

* [Search] tab

Various search region items can be edited, including "Shape" and "Operation", and sub-regions can be inserted by click
operations.

Use "Shape" and "Operation" when adding changes to a selected region.

Trained Image = Model Bl

Shape

‘Operation
region
[ Rectangle @ Annulus

Q Circle ﬁ Polygon

l)( Delete] [‘I Mave Up ] [lv Mave Down

Tool linking

By setting the location of a workpiece with the location tool, the inspection region set by the inspection tool follows the

workpiece.

If the inspection tool does not follow the expected location tool, select the location tool to follow on the [General] tab = "Tool
Fixture" of the inspection tool. Which location tool is being used by the selected tool can also be checked from the [Results]
tab of the palette.

.General Range Limits

(109.0.76.9) -0.0° score..
224058

Include In Job Pass
Execution Time (ms) |
Description

Rate: 100.0% (21/21)
Time: 0.0ms
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Locate part

Location tools specify the locations of the features included in the image and outputs their coordinates.

The inspection region can be followed even if the target rotates or moves in the field of view (fixturing).
Fixturing is performed by acquiring information such as the position (x, y) and rotation of the part.
The coordinates can be transmitted and used for robot position control.

Selecting a location tool

Carefully observe the inspection target to determine what type of features are suitable for the inspection purpose and
specifications.

In this training, location is performed using a PatMax pattern.

For details on other types of location tool, refer to the following.

[=5~ Page 24 Tool list

HLocation using PatMax pattern
The PatMax pattern tool performs pattern location using the PatMax algorithm based on registered models. The PatMax

pattern tool is used for a single pattern location.

Pattern location tools include the PatMax pattern, the PatMax RedLine pattern, and the Pattern tool, all of which are the most
accurate inspection tools for detecting registered model patterns.

The use of a registered model is a common feature, but use the PatMax pattern and PatMax RedLine pattern when high
accuracy and reliability are required, such as in the cases listed below.

* When it is difficult to control reflections or changes in lighting

* When the pattern to be inspected is similar or shadowed compared with the background pattern

* When patterns overlap or are partially hidden

* When high accuracy is required

* When operating environment conditions require very high levels of stability and reliability
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Inspect part

Inspection tools are a group of essential tools for the vision sensor.

EasyBuilder has an interface that makes it easy to set complex inspections.

Types of inspection tool

Inspection tools are grouped by inspection type.

Tool

Description

Presence/Absence Tools

Determines whether or not features are present in the image.

Measurement Tools

Measures the distance, diameter, angle and surface area of features in an image.

Counting Tools

Counts the features included in the image.
This tool is also used to check whether the required number is set.

Identification Tools

Identifies predefined features, such as characters included in the inspection region, barcodes, and 2D codes.

Geometry Tools

Creates geometric components (such as lines and arcs) in the image and measure the distance between elements.

Math & Logic Tools

Creates multiple conditions and perform calculations based on PASS/FAIL results.

Plot Tools

Displays figures (such as circles, lines, and points) and character strings on the window.

Image Filter Tools

Emphasizes or remove features as preprocessing for image analysis.

Defect Detection Tools

Determines whether the inspection target or object has defects such as cracks, wrinkles, pits, gaps, or scratches.

Calibration Tools

Creates a calibration that can be shared among jobs.
Generally, these tools are used to create jobs for calibration.

The following describes the main inspection tools. For details on other inspection tools, refer to the following.

[=5~ Page 24 Tool list

Presence/Absence Tools

This tool is used to return presence/absence results about features in an image.

Tools include brightness, contrast, patterns, blobs, and edges, and a PASS/FAIL judgment is made based on the presence of
features that satisfy the specified conditions. In this training, inspection will be performed using the brightness and edge tools.

EBrightness

This tool judges whether the average value of the brightness in the region is within the specified range.
This easy-to-use tool processes quickly, and judgment conditions are easy to determine. However, an environment with stable
lighting is necessary because the lighting conditions greatly affect the inspection results.

HEEdge

This tool determines whether or not a linear edge is present.

Measurement Tools

This tool is used to measure the distance, diameter, angle and surface area of features in an image.

For distance and surface area, the image can be output in actual dimensions instead of pixel units by running calibration. In
this training, inspection will be performed using the distance tool.

EDistance
This tool is used to measure the distance between features such as edges and circles, patterns and blobs.
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Identification Tools

This tool is used to identify and verify barcodes, 2D codes, symbols, alphanumeric strings, pattern features, and colors in
images. In this training, inspection will be performed using the read 2D code identification tool.

HRead 2D code

Use ReadIDMax® to read QR codes and data matrix symbols to recognize and verify information contained in a single 2D
code and display the decoded information.

Math & Logic

This tool is used to perform calculation processing and statistical processing using output values (such as coordinates,
brightness, presence/absence judgment results) of location tools and other inspection tools. In this training, inspection will be
performed using the Logic tool.

HLogic
This tool is used to create formulas that process PASS/FAIL data using standard boolean logic operators (AND, OR, NOT).

3 OVERVIEW OF In-Sight Explorer
3.4 Set Up Tools



3.5 Filmstrip

This tool is used to display captured images using an interface that mimics photographic film, or to display images that are

sequentially buffered under specified conditions.

C¥in-Sight Explorer - admin - [P asyBuilder View]

File Edit E em Window Help

R R - R N RO
wokansar nall

& | 5et up image

Help G /0 | TestRun™ | Links.

Rate: 100.0% (1/1)
ime: 02ms.

CE—
oms

C:\ProgramData\Cognexin-Sightin-Sight £

Most Recent

There are two types of filmstrip: PC filmstrip and sensor filmstrip, with the following functions for each.

Name Description

PC Filmstrip The images in the folder specified on the "Record/Playback options" window can be displayed in list form so that jobs
can be verified while switching images.

Sensor Filmstrip This function temporarily saves images taken while online in the memory inside the vision sensor according to the
queue condition. Select the queue condition from "Disabled", "Pass Results", "Fail Results", and "Separate Pass and
Fail Results".

The images stored in the queue (image buffer) of the vision sensor under the specified conditions can be displayed in
list form so that jobs can be verified while switching images.

Because images are stored in the sensor memory, the queue size is limited (from 1 to 20; the maximum number of
items that can be saved is limited by the job size).
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The following shows the "Filmstrip" window.
When a filmstrip image is clicked, this image is loaded, and the job is run.

—(4)

(1M —(5)
2)
(©)

No. Description

1) This icon switches between PC filmstrip and sensor filmstrip.

(2) This icon switches the displayed image by clicking the image on filmstrip.

3) The name of the image file is displayed.

(4) When the image is switched, PASS/FAIL is judged according to the job.

(5) Click the image feed button to switch the displayed image.

3 OVERVIEW OF In-Sight Explorer
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4 TRAINING 1 CONFIGURING In-Sight Explorer

4.1 Connection with the Vision Sensor

Set the vision sensor used in In-Sight Explorer.

Operating procedure

1. From "Application Steps", click the [

Connected] button.
1. Click!

Application Steps

2. Click the [Add] button.

M Pco324 (Local Emulator)

2. Click!

4 TRAINING 1 CONFIGURING In-Sight Explorer 41
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On the "Add Sensor/Device to Network"
window, select the vision sensor to be

Host Name  Type MaC - connected and set the following.

[Setting details]

Use The Following Network Settings: Selected
IP address: 192.168.3.1

Subnet mask: 255.255.255.0

(Y

If the personal computer and the
vision sensor cannot communicate
with each other, such as when the

— A 4 ciic subnet of the IP address is different

from the subnet of the local personal

computer, a warning mark is
displayed on the right side of the IP
address. In that case, correct the IP
address to an appropriate one.

4. Click the [Apply] button.

5. Click the [OK] button.

ORI, o

6. Click the [OK] button.
Add Sensor/Device to Metwark

6. Click! “

42 4 TRAINING 1 CONFIGURING In-Sight Explorer
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7. Click the [Close] button.

-59-15-53

7. Click!

8. Select the vision sensor to be connected, and

then click the [Connect] button.
M pC0324 (Local Emulator)

<P vs70M-B02-D_59155a

EX

 pad |

9. An In-Sight Explorer image appears in the
—_— background of the icon of the connected vision
VS70M-802-D_59155a sensor.
For the emulator, an In-Sight Explorer image
appears in the monitor of the personal

computer icon.
Icon changes by the status of the connection to the vision sensor or emulator in In-Sight Explorer

Vision sensor (shape may differ by model) l

Emulator

4 TRAINING 1 CONFIGURING In-Sight Explorer 4
4.1 Connection with the Vision Sensor 3



* When the target vision sensor is not displayed in the "Add Sensor/Device to Network" window even though
the vision sensor is connected to the network and the power is on, select "Show All".

03 dd sens or/Device to Metwork

a VS70M-8... | VSTOM-8... | 00-d0-24-59-15-5a

Select!

» To change the network settings of a connected vision sensor, open the "Network Settings" window from
[Network Settings] under the [Sensor] menu and make the changes.

44 4 TRAINING 1 CONFIGURING In-Sight Explorer
4.1 Connection with the Vision Sensor



4.2 SetUpImage

Importing an image

Import an image.

1. From "Application Steps", click the [Set Up
Image] button.

1. Click!

2. Click the [Trigger] button and set the image
capture settings as follows.

Trigger

Trigger Delay (msec)

Trigger Interal (msec) [Setting details]
. Trigger: Manual
o ] 2. Set! Exposure: 0.25

Start Row: 0
Focus Controts Number Of Rows: 1200
Focus Position = Gain: 0
s 3. Click! Focus Position: 115

3. Click [Light Settings].

4. Setthe lighting setting as follows.
[Setting details]
Integrated: Selected
Intensity: 50.00

4. Set Exposure: 0.25

5. Click the [OK] button.

5. Click!

4 TRAINING 1 CONFIGURING In-Sight Explorer 4
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EXP:27/08/2016

EN NoOEMD4 TN

111

4 TRAINING 1 CONFIGURING In-Sight Explorer
4.2 Set Up Image

o [

Set the "SN:B806MD43W" workpiece.

Click the [Live Video] button to set the vision
sensor to live display, and check the image to
be captured. Click the [Live Video] button again
to capture the image.



Calibration

The pixel values are displayed as actual measurement values using the edges of the scale calibration.
Since radial distortion and perspective distortion are not taken into account, accuracy is highest when the measurement

surface is parallel with the image sensor.

Operating procedure

EXP:27/08/2016

SN:BEOBMD43W

ilable |

Offline

|

Application Steps

2. Click!

Gircle
4-Poirt

3. Select!

1. For example, the distance between the edges
of the captured workpiece indicated by frames
Aand B is 45mm.

2. From "Application Steps", click the [Set Up
Image] button.

3. For "Calibration Type" in the settings pane,
select "Edge to Edge".

4 TRAINING 1 CONFIGURING In-Sight Explorer
4.2 Set Up Image
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4. Check the unit and enter 45 for "Dimension".

el F # 5. Click the [Select Edges] button.
IrTE——
CE—
1

6. Click @ (magnification) on the job display

toolbar to magnify the image, and select the
edges to be used for calibration.

Pointp

. » Smart features are displayed in
6. Select! ' EXB-27/08/2018 ' 6. Select! light blue on the edges and circles

——— detected by EasyBuilder. Clicking
one of the features changes its
color to magenta.
SN:BBOSMD4IW « If the edges used for calibration
are not detected as smart
features, the region in which an
arbitrary edge is to be detected
can be arranged by clearing the
"Smart Features" checkbox.

Pixel Value @ 5 Available | Offline ]

7. Select one of the edges detected by a smart

feature and then select the other edge to
confirm.

Pointp

The color of edges that have been
selected and entered changes to
green.

7y

sl 7. Confirm! |y

%
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8. Click the [Calibrate] button.

Select Edges | |

Edge to Edge B

Calibrate

8. Click!

9. When calibration is completed, an image like

the one shown on the left appears.

If measurement is performed with the distance
measurement tool (==~ Page 58
Measurement tool (distance)), the
measurement results are displayed in actual
units.

4 TRAINING 1 CONFIGURING In-Sight Explorer 4
4.2 Set Up Image 9
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4.3 Configuring Location Tools

Set the location tool pattern.

Operating procedure

Application Steps

1. Click!

3. Click!

4 p Location Tools
g Pathax RedLline™ Pattern

i PatMax @ Pattern

N

2. Select!

J’ PatMax RedLine™ Patterns (1-10)
A patiaxs patterns (1-10)

¥ patterns (1-10)

p"] Edge

I Edge Intersection

M eiob

M Blobs (1-10)
i-J

-

ﬁ) Circle

‘{?;', Compute Fixture

o—=—~a
TEXRZ7/08/2016

SN-BBOBMDA3W

%

4 TRAINING 1 CONFIGURING In-Sight Explorer

4.3 Configuring Location Tools

1. From "Application Steps", click the [Locate
Part] button.

2. From "Add Tool", select "PatMax® Patterns".

3. Click the [Add] button.

4. Click @ (magnification) on the job display
toolbar to magnify the image, and select the
model region and the search region.

Set the model region to "EXP" and set the
search region to a region that can
accommodate the workpiece even if the
orientation of the workpiece changes.

Pointp

 For the model pattern, select a
unique feature that always exists
in the inspection target.

* When setting the model region
and the search region, the shape
can be selected.




5. Click the [OK] button.

Application Steps

ailable “ Offline ’l

4 JB Location Tools
# Pathax RedLine™ Pattern
ﬁ' PatMax@ Pattern
gﬂ' Pattern
# Pathax RedLine™ Patterns {1-10)
¥ Pathax® Patterns (1-10)
#F pattems (1-10)
‘;S“ Edge
ﬁ Edge Intersection
M icb
M Biobs (1-10)
]
)
jS) Circle

ﬁf, Compute Fixture

=
B

oo cencel |

5. Click!

Point/®

Model region configuration tips

» Select a shape with few common changes in any lot of the inspection target.

» When the pattern of background and workpiece surface areas are erroneously registered as shapes, set a
subtraction region to exclude it.

* In a model subject to detection, for example for a cylinder shaped workpiece, the orientation may be
determined incorrectly.
Set the model region so that the proportion of the special region becomes larger within the registered
model.
For details on region settings, refer to the following.
(=5~ Page 33 Region configuration

%
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[General] tab 6. Setthe parameters as follows.
[General] tab
Tool Name: Pattern_1

Tool Name (patter_ | Tool Fixture: None

Tool Fixture [none Include In Job Pass: Selected
Tottned o [Settings] tab

Execution Time (ms) I Accept Threshold: 80
Description Contrast Threshold: 10

Rotation Tolerance: 15

Include In Job Pass

Scale Tolerance: 0
Find Mode: PatMax
Strict Scoring: Not selected

Ignore Polarity: Not selected

Horizontal Offset: 0.000

Vertical Offset: 0.000

[Settings] tab Timeout: 5000

For the settings of each tab, refer to the

& General | Rl vH fO”OWing.

| Accept Threshold | ' (=5~ Page 31 Overview of the tool setting pane
Contrast Threshold |

Rotation Tolerance [

Scale Tolerance [

Find Mode [PatMax

Strict Scoring []
Ignore Polarity D
Horizontal Offset |

Vertical Offset [

Timeout [

Result |(109.7,69.7) 0.0° score = 100.0

7. Setthe workpiece "SN:B806MD43W*"
diagonally and click &% (Repeating trigger).
The model pattern is recognized according to
the set PatMax pattern.

Move the workpiece and check if the model
pattern is recognized.

e Available | Offline

2 4 TRAINING 1 CONFIGURING In-Sight Explorer
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[PASS] 8. The location result is displayed on the [Results]
Palette tab of the palette.
Heip [T /O TestRun™ | Links If the pattern is recognized, the result is PASS.

[4) ﬁ Pattern_1 (106.7,74.3) -24 £° score = 100.0 PatMax® Pattern

Rate: 80.5% (1746/2168)
Time: 71.7ms

9. I the orientation of the workpiece
"SN:B806MD43W" is reversed, the pattern will
not be recognized because it exceeds the
allowable rotation value set in the parameters

MEPANOORENS of the PatMax pattern.

9102/80/42:dX3

I
e-—‘.«.-anableﬂ Offline "

[FAIL] 10. The location result is displayed on the [Results]
Palette tab of the palette.

Heip [P VO | TestRun™ | Links If the pattern is not recognized, the result is
' | FAIL.

PatMax® Pattern

Rate: 71.9% (2668/3712)
Time: 50.1ms

4 TRAINING 1 CONFIGURING In-Sight Explorer
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4.4 cConfiguring Inspection Tools

Set the presence/absence tool and the measurement tools.

Presence/absence tool (brightness)

Operating procedure

1. Setthe workpiece "SN:B806MD43W" and click
the [Live Video] button to check the image to
be captured. Click the [Live Video] button again
to capture the image.

2. From "Application Steps", click the [Inspect
Part] button.

2. Click!

3. From"Add Tool", select [Presence/Absence
Tools] = [Brightness].

4. Click the [Add] button.

4. Click!

———
3. Select!

b Pathax RedLine™ Pattern
ﬂ PatMax® Pattern

Eﬂl Pattern

%% Pixel Count

g

*# Blob

- ]

5—'| Edge

EX'J Circle
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5. Click @ (magnification) on the job display
toolbar to magnify the image, and set the
region to be inspected.

To calculate the mean value of the brightness
of the entire region, set only the necessary

EXP:27/08/2016 range to be measured as the region.

k]

SN:B806MD43W

able n Offline

6. Click the [OK] button.

F) },} Presence/Absence Tools
3:& Brightness
*D Contrast
ﬂ PatMax RedLine™ Pattern
ﬂ PatMax® Pattern
:5]- Pattern
%% Pixel Count
Xz

Z® Blob

7. Iithe region is entered, the maximum and
minimum of the restricted range are set
[ | Range Limits . automatically based on the average value of
Maximum | the brightness in this region.

Brightness |

IMlinimmwm [ Pointp ]
n * The PASS judgment state results
when a tool is added.
[ * Adjust the restricted range
according to the conditions of the
inspection section.
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Pointp

Tool fixtures of a location tool added ahead of time will be automatically set for all the other location tools and
inspection tools added subsequently.
When multiple location tools are being used, set tool fixtures so that intended fixtures are followed.

Include In Job Pass  [¥]

Execution Time (ms) |
Description

[PASS] 8. The inspection result indicating PASS is
Palette displayed on the [Results] tab of the palette.

Help GESHSY /0 | TestRun™ | Links

PatMax® Pattern
Brightness

4 TRAINING 1 CONFIGURING In-Sight Explorer
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9. Setthe workpiece "SN:B806MD43W" tilted
over and click ¥ (Repeating trigger).
Move the workpiece and check the brightness

result.
Available n Cfline
[FAIL] 10. if the brightness value in the region is lower
Palette than the maximum/minimum value of the
Help PR /O | TestRun™  Links restricted range, a FAIL occurs.
' Result ' The inspection result indicating FAIL is
i (EEBESA U7 exre=EA0 b displayed on the [Results] tab of the palette.

| Brightness_1 | % 77.872 Brightness

Rate: 50.0% (2840/5679)
Time: 64 5ms
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Measurement tool (distance)

The width of the "SN:B806MD43W" workpiece to be used differs from that of " SN:B806ME 43/ ".
Therefore, the difference can be checked by the inspection result of the measurement tool (distance).

SN:B806MD43W SN:BSO6ME 43W

EXP:27/08/2016 EXP-27/08/2016

About 45mm " About 48mm

SN:B806MD43W SN:B8BOBME 43W

Operating procedure

1. Setthe workpiece "SN:B806MD43W" straight
and click the [Live Video] button to check the
image to be captured. Click the [Live Video]
button again to capture the image.

Application Steps

2. From "Application Steps", click the [Inspect
Part] button.

2. Click!

3. From "Add Tool", select [Measurement Tools]

I T 4. Select! = [Distance].

: 4. Click the [Add] button.
. Distance 3. Click!

‘!‘ Blob Area
¥ Biob Areas (1-10)

12" Circle Diameter
(@ circle Concentricity
E Measure Radius
S5 Min/Max Points

¢+ [ Counting Tools

b & Identification Tools
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— - -

SN:BBOEMO43W

Re—
93)

Pixel Value @ (6!

- ] Point}’

5. Click @ (magnification) on the job display
toolbar to magnify the image, and select a
feature from the smart features.

Smart features are displayed in light
blue on the edges and circles
detected by EasyBuilder.

6. Select the second feature from the smart
features.

7. If asecond smart feature is selected, two edge

7. Check!

) | rec sson ezt
o] omne | | R

* General Range Limits

tools (presence/absence tools) are created,
and a distance tool to measure the interval of
these edge tools is added.

Measurement Type IMid-point to Line

8. From the [Settings] tab in the tool editing
window of Distance_1, Select "Mid-point to
Line".

Point/®
When "Mid-point to Line" is

selected, the perpendicular distance
between the midpoint of the first
selected edge and the line of the
edge selected next is measured.
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9. From the [Range Limits] tab, set the range in

o e which the inspection would result in PASS.
- Mazximum 34612 | POintP
Distance (mm) | When the calibration is performed,
Minimum . the results and range limits are
displayed in units determined by
calibration.
[PASS] 10. The inspection result indicating PASS is
Palette displayed on the [Results] tab of the palette.

Help QGI=ANEY /O TestRun™

Result
Pattern_1 (106.3.74.0) -0.6° score = 100.0 PatMax® Pattern
Erightness_1 . Brightness
Edge_1
Edge_2
Distance_1

Rate: 46.2% (2873/6216)
Time: 0.0ms

11. Set the workpiece " SN:-B806ME 43W" and
click & (Repeating trigger). Move the
workpiece and when the position is confirmed,
click the Repeating trigger again.

I EXP:27/(08/2016 E

SN.B80O6ME 43W

Available “ Offline n
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_ 12. Since the inspection region of the edge tool is
not detected because it is off the edge, expand
the inspection region.

12. Widen! l

SN:B806ME 43W

Pixel Value @ 60 e Available | Offine I

—— 13. The width of the " SN:-BEO6ME 43" workpiece
[ Hele GEHE 170 | TestRun™ | Links . is Iarger than that of "SN:B806MD43W" and

exceeds the range for inspection PASS set on
(109.6.72.4) -0.5° score = 100.0 PatMax® Pattern

7781 Brightn=ss the [Range Limits] tab, resulting in FAIL.

Present

Present The FAIL inspection result is displayed on the
LR [Results] tab of the palette.

Rate: 33 8% (2873/8498)
Time: 65.1ms

14. From the menu, click [File] = [Save Job As]
and save the job to vision sensor with the

@ in-sight Explorer - admin - [VS7TOM-802

File Edit View Image Sensor Syste following name.
Ij New Job.. Ctrl<M File name: 1School_Vision.job
- The saved job is used in "I~ Page 95

il Open Job_ =0 TRAINING 2 COMMUNICATIONS BETWEEN

=] Save lob Ctrl=5 A PROGRAMMABLE CONTROLLER AND
Save lob As.. F12 14. Click! VISION SENSOR".
Open Image.. Ctrl+Shift+ O
Save Image As.. Ctrl+5Shift+5
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4.5 Training 1

Provide training 1 with the following procedure.
1. Create anew job from the In-Sight Explorer menu.

2. In [Set Up Image] in "Application Steps", capture the side of the "SN:B806MD43W" workpiece, and then perform edge
calibration.

3. In [Locate Part] in "Application Steps", set the pattern region.

4. In [Inspect Part] in "Application Steps", add the edge for the presence/absence tool and the distance for the
measurement tool.

5. Check the results of the presence/absence tool and measurement tool.

Item Training 1 settings

Get Connected Vision sensor

Set Up Image Acquire/load image: Trigger(workpiece direction/side)
Calibration: Edge

Locate Part PatMax® Pattern

Inspect Part Edge, Distance

Workpiece differences

The "SN:B806MD43W" workpiece to be used and " SN:B806ME 43" differ in the following items.

* Presence/absence of edge

» Thickness of workpiece

Therefore, the difference can be checked by the inspection results of the presence/absence tool (edge) and the measurement

tool (distance).

SN:B806MD43W SN:BSO6ME 43W

A

2 4 TRAINING 1 CONFIGURING In-Sight Explorer
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Configuring In-Sight Explorer

Create a new job

This section describes how to create a new job.

Operating procedure

f0Y in-sight Explorer - admin - [VS70M-802

File Edit Wiew Image Sensor Syste

D MNew Job.. Ctri+M 1. Click!

[ Open lob.. Ctrl=0

=] save Job Ctrl+S
Save lob As.. F12
Open Image... Cirl+Shift+O
Save Image As.. Ctrl+Shift+5
Page Setup... Ctrl+Shift+U

|, Print Preview... Ctrl+Shift+P

= Print... Ctrl+P
Exit

MNew Job

1. Fromthe In-Sight Explorer menu, click [File] =
[New Job].

2. Click the [Yes] button.
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Importing an image

With the same operation as "[==~ Page 45 Set Up Image", capture the side of the "SN:B806MD43W" workpiece.

Operating procedure

1. From "Application Steps", click the [Set Up
Image] button.

Application Steps

1. Click!

2. From "Application Steps", click the [Live Video]
button to check the image to be captured.

Load Images from PC

3. Click the [Live Video] button again to capture
the image.
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Calibration

With the same operation as "[==~ Page 47 Calibration", set edge calibration for the captured image.

Operating procedure

1. For Calibration Type, select "Edge to Edge".

T S 3. Click! 1 2. Check the unit and enter 22 for "Dimension".

i
Milimet, B 3. Click the [Select Edges] button.
S

— E—
1. Select!

4. Click @ (magnification) on the job display
toolbar to magnify the image, and select the
edges to be used for calibration.

soue]

N
ai\ahlen Offline n
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5. Select one of the edges detected by a smart
feature and then select the other edge to
confirm.

Offline

6. Click the [Calibrate] button.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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Configuring location tools

With the same operation as "[==~ Page 50 Configuring Location Tools", set the pattern for the captured image.

Operating procedure

1. From Application Steps, click the [Locate Part]
button.

Application Steps

1. Click!

2. From "Add Tool", select "PatMax® Pattern”.
3. Click the [Add] button.

3. Select!

4 D Location Tools

pemi Dotiern

2. Click!

ﬁ PatMax® Pattern

ﬂ PatMax RedLine™ Patterns (1-10)
A PatMax® Patterns (1-10)

¥ Patterns (1-10)

p"] Edge

T Edge Intersection

Meion

M Biobs (1410)

”.

-4

f)) Circle

3;{:‘, Compute Fixture

4. Click @ (magnification) to magnify the image,
and change the model region and the search
region according to the image.
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4 M Location Tools
4k PatMax Redline™ Pattern
AP PathMaxs Pattemn
#* pattern
A Pathax RedLine™ Fattems (110}
A pathaxs Patterns (1-10)
g Fatterns (1-10)
5] ege
I Edge Intersection
M B

¥ Biobs (1-10)

-
£ Circle

#; Compute Fixture

[General] tab

[Pattern_1

[None

[On
Include In Job Pass  [v]

Execution Time (ms) |
Description

[Settings] tab

Accept Threshold [
Contrast Threshald [

Rotation Tolerance | 152]
Scale Tolerance | d=]
Find Mode [Patiax =]
Strict Scoring L]

Ignore Polarity ||

Horizontal Offset | 0.000(%4
Vertical Offset ( 0.000%4
Timeout | so0f2]

Result |(B17.5,563.5j 0.0° score = 1000

4 TRAINING 1 CONFIGURING In-Sight Explorer
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5. Click the [OK] button.

6. setthe parameters as follows.
[General] tab
Tool Name: Pattern_1
Tool Fixture: None
Tool Enabled: ON
Include In Job Pass: Selected
[Settings] tab
Accept Threshold: 80
Contrast Threshold: 10
Rotation Tolerance: 15
Scale Tolerance: 0
Find Mode: PatMax
Strict Scoring: Not selected
Ignore Polarity: Not selected
Horizontal Offset: 0.000
Vertical Offset: 0.000
Timeout: 5000



-ing inspection tools

Set the edge for the presence/absence tool and the distance for the measurement tool.

EPresence/absence tool (edge)

1. Click!

3. Click!

4 % Presence/Absence Tools
’ Brightness
D Contrast
ﬂ PathMax RedLine™ Pattern
7k PathMax® Pattern
* Pattern
%% Pixel Count

2. Select!

b Il Measurement Toals
p_Ed Counting Too

1. From "Application Steps", click the [Inspect
Part] button.

2. From "Add Tool", select [Presence/Absence
Tools] = [Edge].

3. Click the [Add] button.
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4. Click @ (magnification) on the job display
toolbar to magnify the image, and set the
straight line as shown in the image on the left.

5. Click the [OK] button.

—

:
Fr—

Presence/Absence Tools
% Brightness

7D Contrast

2k PatMax RedLine™ Pattern
Ak Patllax® Patten

H Pattemn

%% Pixel Count

X

%

7® Blob

b ]

% edge

%0 Circle

X Sharpness

5. Click!

» I Measurement Tools
» [ Counting Tools
b &g Identification Took
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[General] tab 6. Setthe parameters as follows.
[General] tab
Tool Name: Edge_1

Settings

Tool Fixture: Pattern_1.Fixture
Tool Enabled: ON

Include In Job Pass: Selected
[Settings] tab

Edge Contrast: 25

Edge Transition: Both

Edge Width: 3

Find By: Best Score

Angle Range: 10

Edge 1
Pattern_1.Fixture

Invert: Selected

If no edge is found, the result is
FAIL, but if the "Invert" check box is
selected, the result is PASS.

[Settings] tab

[PASS] 7. The inspection result indicating PASS is
displayed on the [Results] tab of the palette.

(817.5.568.5) -0.0° score = 100.0
Present

4 TRAINING 1 CONFIGURING In-Sight Explorer 1
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EMeasurement tool (distance)

1. From "Application Steps", click the [Inspect
Part] button.

1. Click!

2. From "Add Tool", select [Measurement Tools]

{—i 3. Click! = [Distance].
S — 3. Click the [Add] button.

2. Select!

! Blob Area
¥ Biob Areas (1-10)

»
).

‘Q. Circle Diameter
Q Circle Concentricity
! Measure Radius
:—"':- Min/Max Points

b ﬂ Counting Tools

b &d Identification Tools

b m Geometry Tools

2 4 TRAINING 1 CONFIGURING In-Sight Explorer
7 4.5 Training 1



4. Click @ (magnification) on the job display
toolbar to magnify the image, and select the left
and right edges from the smart features.

5. Ifasecond smart feature is selected, two edge
tools (presence/absence tools) are created,
and a distance tool to measure the interval of
these edge tools is added.
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Ranne limits

p IMld—pclnt to Line

* General  Settings

[PASS]

7. Set!

10 TestRun™

Pattern_1

Links

(108.2.75.3) 0.0° score = 100.0

PatMax® Pattern

Edge_1

Present

Edge_2

Present

Edge_3

Present

Distance_1

1.326 mm

Rate: 100.0% (1/1)
Time: 0.0ms

74 4 TRAINING 1 CONFIGURING In-Sight Explorer
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6. From the [Settings] tab in the tool editing
window of Distance_1, Select "Mid-point to
Line".

7. Fromthe [Range Limits] tab, set the range in
which the inspection would result in PASS.

8. The inspection result indicating PASS is
displayed on the [Results] tab of the palette.



Result verification

Check the result after the configuration is completed.

Inspection results

Check the judgment results of the set tools.

Operating procedure

1. Click «% | (Repeating trigger) on the job display
toolbar.

2. Set the side of the " SN:BSOGME 43"
workpiece.

[FAIL] 3. The FAIL inspection result is displayed in the

S palette.
e | | 1o || Testrun= || ks For the " SN:BSO6ME 43/ " workpiece, the
' | judgment result is FAIL because an edge is

| Patiern | (110.1,76.0) 1 . PatMax® Patiern detected on the straight line for which the
Edge_1 3 Not Present
Edge_2 Present L .
Edge 3 Present Moreover, even within the range for which the

presence/absence tool (edge) was set.

Distance_1 ¥ 1.158 mm distance for the measurement tool was set, the
judgment result is FAIL because the distance is

Rate: 35.8% (77/215) short.
Time: 88.Tms
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4.6 Training 2

Provide training 2 with the following procedure.

1. Create anew job from the In-Sight Explorer menu.
2. In [Set Up Image] in "Application Steps", capture the surface (2D code printing surface) of the "SN:B806MD43W"
workpiece.
3. In [Inspect Part] in "Application Steps", add the read 2D code identification tool.
4. Check the results of the identification tools.
Item Training 2 settings
Get Connected Vision sensor
Set Up Image Acquire/load image: Trigger (workpiece direction/front)
Calibration: None
Locate Part None
Inspect Part Read 2D code

Workpiece differences

The 2D code of the "SN:B806MD43W" workpiece to be used and " SN.BSO6ME 43" differ.
Therefore, the difference can be checked by the inspection result of the identification tool (read 2D code).

SN:B806MD43W SN:BSO6ME 43W

AR

Configuring In-Sight Explorer

Create a new job

With the same operation as "I~ Page 63 Create a new job", create a new job.

Importing an image

With the same operation as "[=5~ Page 45 Set Up Image", capture the surface (2D code printing surface) of the
"SN:B806MD43W" workpiece.
No calibration is provided in this training.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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_inspection tools

Set the read 2D code identification tool.

- Operating procedure

1. Click!

3. Click!

b % Presence/Absence Tools
b I Measurement Tools

v [ Counting Tools

4 & ldentification Tools

d Read 1D Code
E = o0

2. Select!

i, Read Postal Code

Read Text (OCRMax)

5 PatMax RedLine™ Patterns (1-10)
B PatMax® Patterns (1-10)

A7 Patterns (1-10)

ae

*7

b ﬁ Geometry Tools

b @ Math & Logic Tools
b 7 Plot Tools
b :}: Image Filter Tools

1. From "Application Steps", click the [Inspect
Part] button.

2. From"Add Tool", select [Identification Tools] =
[Read 2D Code].

3. Click the [Add] button.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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— 4. Click & (maximize) on the region of the job
display toolbar to magnify the image, and set
the inspection region.

5. Click the [OK] button.

Offline

b [ Presence/Absence Tools

b T Measurement Tools

¢» [ counting Tools

4 & ldentification Tools
4l Read 1D Code
Il Read 1D Codes (1-20)
L Read 2D Code
| Read 2D Codes (1-20)
i, Read Postal Code
Read Text (OCRMax)
% Pathax RedLine™ Patterns (1-10)
% Pathax® Patterns (1-10)
75 Patterns (1-10)

(1]
a7

4 TRAINING 1 CONFIGURING In-Sight Explorer
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[General] tab 6. setthe parameters as follows.
[General] tab
Tool Name: ID Code_1

[IDCode_1 Tool Fixture: None

(None Tool Enabled: ON

[on Include In Job Pass: Selected
Include In Job Pass  [] [Settings] tab
Execution Time (ms) | Symbology Group: Data Matrix
TEE T Perspective: No perspective
Mode: Match String
Match String: ABC123
Output Mode: Translate all non-printable ASCII
characters (0-31, 127-255)
Timeout: 5000

Settings Results

[Settings] tab

* General pouilie Y Results

Symbology Group |Data Matrix
Trained |

Train

Untrain

Mo perspective

[Match String =
Match String [sBC123 l
Output Mode  [Translate all non-printable ASCIl characters (0-31, 127-255) [
Timeout [ 5000{% ]

Verify ]

[PASS] 7. Theread QR code "ABC123" is displayed in ID
code_1 on the [Results] tab of the palette, and
the result is PASS.

Help L3Ny /0 | TestRun™ | Links

Rate: 100.0% (4/4)
Time: 0.0ms
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Result verification

Check the result after the configuration is completed.

Inspection results

80

Check the judgment results of the set tools.

Operating procedure

Offline

Palette

Help WGS3tieq /O TestRun™ | Links

[ ] gL |IDCode_1

Rate: 3.2% (58M1819)
Time: 60.5ms

4 TRAINING 1 CONFIGURING In-Sight Explorer
4.6 Training 2

3.

Click ¢ |(Repeating trigger) on the job display
toolbar.

Set the surface (2D code printing surface) of
the " SN:BSO6ME 43/ " workpiece.

The read QR code "ABA122" is displayed in ID
code_1 on the [Results] tab of the palette.
The result is FAIL because it does not match
the match string set in the parameters.



4.7 Training 3

Provide training 3 with the following procedure.

1. Create anew job from the In-Sight Explorer menu.

2. Fromthe In-Sight Explorer menu, display a filmstrip.

3. In [Set Up Image] in "Application Steps", load an image with perspective distortion and perform grid calibration.
4.

In [Set Up Image] in "Application Steps", load an image of the workpiece taken at an angle, and in [Inspect Part] in
"Application Steps", add the transformation for the image filter tool.

&

In [Locate Part] in "Application Steps", set the pattern region again.

6. In [Inspect Part] in "Application Steps", add the brightness for the presence/absence tool, add the distance for the

measurement tool, and add the logic for the operation & logic tool.

7. Checkifthe perspective distortion of the loaded image was corrected by the image filter tool, and check the results of the
operation & logic tool.

Item Training 3 setting

Get Connected Vision sensor

Set Up Image Acquire/load image: Load images from PC (workpiece direction/rear)
Calibration: Grid

Locate Part PatMax® Pattern

Inspect Part Brightness, Distance, Logic, Transform

Configuring In-Sight Explorer

Create a new job

With the same operation as "[=5~ Page 63 Create a new job", create a new job.

4 TRAINING 1 CONFIGURING In-Sight Explorer 1
4.7 Training 3 8
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-Iaying a filmstrip

This section describes how to display a filmstrip.

For details on the filmstrip, refer to the following.
=~ Page 39 Filmstrip

f03 in-sight Explarer - admin - [PCC

File Edit View Image Sensor System Window

Cirl+5hift+1

Im-Sight Metwork

In-Sight Files Ctrl+Shift+2
27| Palette Ctrl+5hift+3

Toolbars

Refresh

Show Selected Tool Graphics Only

L% Show Immediate Feedback

- WS70M-B02-R -

Ea

H

‘"“’"”f"[ 1. Click!
Spreadsheet Ctrl+Shift+V

Text Scale Mode ]
Filmstrip
Focus Metric *

]

Vv

4 TRAINING 1 CONFIGURING In-Sight Explorer
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1. From the In-Sight Explorer menu, click [View]
= [Filmstrip].

2. Afilmstrip appears in the Easy Builder view.



.i image (Grid Graphic)

Load a prepared image. In this training, we will use a grid graphic that has already been captured.

1. From "Application Steps", click the [Set Up
Image] button.

1. Click!

2. From "Application Steps", click the [Load
Images from PC] button.

2. Click!

3. Specify the target folder that contains the
grid.bmp files, and then click the [OK] button.

I'layback Folder

Image Count:

Playback Mode
(@) Continuous.
(i Single Pass

Time Delay: m seconds

4 TRAINING 1 CONFIGURING In-Sight Explorer
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4. The images in the folder are displayed in the
filmstrip.
For details on the filmstrip, refer to the

following.
==~ Page 39 Filmstrip

.id calibration

Calibration using a grid is done by presenting a defined grid graphic to the camera and performing calibration to achieve non-
linear calibration of radial distortion and perspective distortion.

The grid graphic used for calibration can be printed from In-Sight Explorer, but if it is to be used for location that requires high
accuracy, prepare a calibration plate.

In this section, the procedure is described on the assumption that an image file of a grid graphic that has already been
captured will be used.

1. For "Calibration Type", select "Grid".

[ Caibate 2. Click! 2. Click the [Calibrate] button.

3. Setthe grid settings and lens model as follows.
© setup [Setting details]
i Grid Type:

Grid Type: [checkerboard, with fiducial [ =]
Grid Spacing: (100000 [

crid Units: wiimeters || ([Pt Grid Spacing: 10.0000
Number of poses; [1 Grid Unis: Millimeters

- CalibrateGrid

< Results

Checkerboard, with fiducial

Lens Model: an"o"ecticn g‘ LenS Model: PrOjeCtion

— Pose Locations
@ Automatic ") User-specified
[#] Side to side fhotion

3. Set

4 TRAINING 1 CONFIGURING In-Sight Explorer
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4. Select"Pose".
5. Click the [Calibrate] button.

Feature points found: | 296

Acquire Image

4. Select!

0
1
2
3

5. Click!

6. The total number of detected feature points,
the average error, and the maximum error are

802-0r_59155a - CalibrateGrid

& u|
: i‘i Results displayed, and the calibration state is displayed
TR T (| 25 in the scale ranging from "Excellent" to "Very
Average Error: [ 106 pixels Poor".
e = The average error is the average value of the
pixel distance from the location in which the
1.066 Marginal feature point was expected to be to the

e T ! coordinates at which the feature point was
|

Good  Marginal Very Poor actually detected.

7. Click the [OK] button.

Excellent

10649
10733
10804
10852

7. Click!

Loading an image (workpiece)
With the same operation as "[==~ Page 83 Load image (Grid Graphic)", load a prepared image.
In this training, we will use an image (work.bmp) of the workpiece captured diagonally.
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Transform

When grid calibration has been performed, it is necessary to perform [Transform] in the image filter tool.

From a captured image, an image in which radial distortion and perspective distortion have been eliminated can be

generated.

This function can be utilized for inspection that depends on the shapes subject to inspection, such as identification tools and

presence/absence tools.

Operating procedure

3. Click!

b % Presence/Absence Tools
b I Measurement Tools
v [ Counting Tools
b &d Identification Tools
3 &}f Geometry Tools
b 8 Math & Logic Tools
b 74 Plot Taols
4 ﬂiﬁ Image Filter Tools
s Filter
wka

.!: Transform 2. Select'

b 9 Defect Detection Tools
b :&Calibrat\on'locls

Application Steps

=

gy, ]
PN ImpectPat |

A ——

» % Presence/Absence Tools

» T Measurement Tools
» [ Counting Took
b & Identification Tooks
b EE Geometry Tools
» (73] Math & Logic Tools
b 74 Plot Tools
2 [ Image Filter Tools
5 Filter
s
&
£ Transform
o Compare
» 9 Defect Detection Tools

» X Calibration Tools 4. Click!

4 TRAINING 1 CONFIGURING In-Sight Explorer
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From "Application Steps", click the [Inspect
Part] button.

From "Add Tool", select [Image Filter Tools] =
[Transform].

Click the [Add] button.

Select the range in which the workpiece will fit,
and click the [OK] button.

By setting a grid, the transformed image can
be checked according to the calibration results.



Image 0: Work.bmp

5. Check that calibration has been applied.
=~ Page 93 Result verification

Offline

If transform is used, the workpiece may not fit within the display region.
In that case, set a number less than 1 to "Image Scale" in the [Settings] tab of [Transform] so that the
workpiece fits in the frame.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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-g location tools

With the same operation as "I~ Page 50 Configuring Location Tools", set the pattern for the captured image.

1. From "Application Steps", click the [Locate
Part] button.

1. Click!

2. From "Add Tool", select "PatMax® Pattern".

Eam—— T 3. Select! 3. Click the [Add] button.
4 ,Loc,ationTools

‘ PatMax RedLine™ Patterns (1-10)
A PatMaxe Patterns (1-10)

#F patters (1-10)

"’] Edge

FT Edge Intersection

MEiop

¥ Biobs (1-10)

-4

-4

j) Circle

a:, Compute Fixture

4. Select "Transform_1.Image" for the tool image.

4. Select!

4 TRAINING 1 CONFIGURING In-Sight Explorer
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Application Steps

'g Get Connected
a
| et Up image

.‘.
57 Inspect Part

| Offline

4 B Location Tools
Ak Patiax RedLine™ Pattern
Ak Pathiax® Pattern
#F pattern
ﬂ PatMax RedLine™ Patterns (1-10)
@ PatMax® Pattems [1-10)
¥ Patterns (1-10)

p‘] Edge

ﬁr Edge Intersection

M piob

2 plobs (1-10) Transform_1Image
ﬂ Rectangle

£ Cirde

¥ Compute Fixture

5. Change the model region and the search
region according to the image.
Set the model region to "EXP" and the search
region to a region that can accommodate the
workpiece.

6. Click the [OK] button.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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[General] tab 7. Setthe parameters as follows.
[General] tab

Tool Name: Pattern_1

Pattern 1 Tool Image: Transform_1.Image
Transform_1.mage Tool Fixture: None

Tool Enabled: ON

Include In Job Pass: Selected
[Settings] tab

Access Threshold: 80
Contrast Threshold: 10
Rotation Tolerance: 15

Scale Tolerance: 0
Find Mode: PatMax
Strict Scoring: Not selected

Ignore Polarity: Not selected
Horizontal Offset: 0.000
Vertical Offset: 0.000
Timeout: 5000

[Settings] tab

4 TRAINING 1 CONFIGURING In-Sight Explorer
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Configuring inspection tools

Set the transformation for the image filter tool and the logic for the operation & logic tool. With the same operation as "=~

Page 54 Configuring Inspection Tools", set the brightness for the presence/absence tool and the distance for the

measurement tool, and add an inspection tool that gives a PASS result when both inspection results are PASS.

Operating procedure

Application Steps

2. Click!

4. Click!

b I Presence/Absence Tools
b I Measurement Tools

v [ Counting Tools

b &d Identification Tools

3 &9 Geometry Tools

4 [ Msth & Logic Tools

% Lo 3. Select!

gic
—

Statistics

1 Group

==+ Sequence

EE compute Point
@Vanahles

b 34 Plot Tools

b Image Filter Tools

b % Defect Detection Tools
» X CalibrationTools

1. With the same operation as "[Z=~ Page 54
Configuring Inspection Tools", set the
brightness for the presence/absence tool and
the distance for the measurement tools. While
setting, select "Transform_1.Image" for the tool
image.

2. From "Application Steps", click the [Inspect
Part] button.

3. From "Add Tool", select [Math & Logic Tools] =
[Logic].

4. Click the [Add] button.

4 TRAINING 1 CONFIGURING In-Sight Explorer
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5. Select "Pass" for the brightness of the
presence/absence tool, and then click the

[Insert] button.
a & Brightness_1
% Fail
%1 Pass
adaadaad L Ll _
%4 Edge_1
%+ Edge 2
" Pattern_1 5. Select!

iy
22 Transform_1

6. Click the [AND] button.

Brightrezz_1.Pazs

4 %% Brightness_1
X Fail
_’.ff‘;i Pass
7 Distance_1
% Edge_1
% Edge_2

ﬁl‘ Pattern_1

. Transform_1 6. Click!

7. Select "Pass" for the distance of the
measurement tool, and then click the [Insert]
Brightrezz_1 Pacz&& button
X Fail L LA
Aol
%1 Pass
4 ¥ Distance_1 [———

7. Click!
X
%4 edge_2 *
‘d'Patternj
4 7. Select!

iy
122 Transfor

2 4 TRAINING 1 CONFIGURING In-Sight Explorer
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Result verification

Check the result after the configuration is completed.

Grid calibration

Check that the skewed image has been corrected.

[Before conversion]

Inspection results

[After conversion]

SN:BBOGMD4IW

Check the judgment results of the set tools.

Operating procedure

[PASS]

1. ThePASS inspection result is displayed in the

Palette

Help BESNRY /0 | TestRun™ | Links

| Edge. 1

Result
Present

palette.

Edge_2

Present

4. | Transform_1

Pass

Transform

Distance_1

52.725 mm

Distance

Brightness_1

55.892

Erightness

Logic_1

Trrue

Logic

Pattern_1

(-17.1.11.5) -0.0° score = 100.0

PatMax® Pattern

Rate: 11.5% (6/52)
Time: 0.0ms

4 TRAINING 1 CONFIGURING In-Sight Explorer
4.7 Training 3

93




Image 1:

94

SN:BB0BMD43W

iable | Offline |

[FAIL]

Falette

Help G2y /O TestRun™

A

Edge_1

Links

Present

Edge

Edge_2

Present

Edge

Transform_1

Pass

Transform

Distance_1
Brightness_1
Logic_1

ic

52.726 mm
% 46.837
¥ False

Distance
Brightness
Logic

Pattern_1

kot TN

(-17.1.11.5) -0.0° score = 100.0

PatMax® Pattern

Rate:
Time:

11.3% (6/53)
0.0ms

4 TRAINING 1 CONFIGURING In-Sight Explorer
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2. Savethe "WorkFAIL.bmp" in the folder where
work.bmp is saved.

3. Switch to the "WorkFAIL.bmp" image in the
filmstrip.

4. TheFAIL inspection result is displayed in the
palette.
The brightness of the "WorkFAIL.bmp"
exceeds the range for inspection PASS set on
the [Range Limits] tab, so the result for
Brightness is FAIL. As a result, the result for
"Distance" is PASS, but since the result for
"Brightness" is FAIL, the result for "Logic" is
False.



5 TRAINING 2 COMMUNICATIONS BETWEEN A

PROGRAMMABLE CONTROLLER AND VISION
SENSOR

This chapter describes the procedure for connecting vision sensor VS70 to a programmable controller and controlling the

vision sensor with the SLMP scanner connection.
By connecting the vision sensor to devices such as a programmable controller, server, or personal computer, the parameters
of the vision sensor can be changed and detailed information on inspection results can be sent.

5.1 Basic Operations for an SLMP Scanner
Connection

Basic operation process for an SLMP scanner connection

Programmable

Vision sensor
controller

Reading data in the control area
Reading data in the CPU device

Polling interval set

Reading data in the control area Reading data in the CPU device

Trigger is on. Turning on a trigger command bit in

Reading data in the control area the CPU device using the program.

Writing status

Import

Reading data in the control area using
the vision sensor and accepting the trigger

"While the trigger is on,
communications between

data import and the completion
of inspection is performed ]  *
regardless of the polling Writing status

interval."

Updating the status bit block and output
word block

Updating the status bit block and output

Inspection
word block

L Writing inspection results

Updating the status bit block and output

Reading data in the control area word block

1WA

The vision sensor sends the inspection results,
and then the "Inspection Completed" status
and the "Results Valid" status.

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
5.1 Basic Operations for an SLMP Scanner Connection 95



Basic operations for an SLMP scanner connection

In an SLMP scanner connection, a vision sensor reads the control bit block from a programmable controller in the polling
interval set with In-Sight Explorer, and processing according to the change of the bit information in the control bit block is

performed.

The status of the processing is written to the corresponding bit in the status bit block.
To control a vision sensor in this way, a programmable controller device is assigned to each defined data block (such as the

control bit block), and control is performed using those devices.

Data block

Description

Control bit block

This block is used to execute control commands (such as trigger) to a vision sensor, using bit information. The vision
sensor is controlled by turning on and off the devices set to the control bit block by a programmable controller.

Status bit block

This block indicates the status of a vision sensor, which can be checked in bit information.

Input word block

This block is used to input application data (including parameters for inspection) from a programmable controller,
using word information.

Output word block

This block is used by a vision sensor to output application data (including inspection results) to a programmable
controller, using word information.

String command word block

This block is used to set commands (string commands) to control a vision sensor, using word information.

String command result word block

This block is used to output the results controlled by commands, using word information.

96 5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
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Data block

The following shows the details of six data blocks defined to control a vision sensor.
+ Control bit block

Set Offline Reserved Execute Inspection Buffer Results Trigger Trigger Enable
Command Results Ack Enable
Reserved

Reserved Clear Exposure Clear Error Initiate String Set User Data
Complete Command

Soft Event 7 Soft Event 6 Soft Event 5 Soft Event 4 Soft Event 3 Soft Event 2 Soft Event 1 Soft Event 0

« Status bit block

Online Offline Reason Missed Ack Reserved Trigger Ack Trigger Ready

Error Command Failed | Command Command Results Valid Results Buffer Inspection System Busy
Completed Executing Overrun Completed
Reserved Job Pass Exposure String Command | String Command | Set User Data
Complete Error Ack Ack

Soft Event Ack 7 | Soft Event Ack 6 | Soft EventAck 5 | Soft EventAck 4 | Soft EventAck 3 | Soft EventAck 2 | Soft EventAck 1 | Soft Event Ack O

* Input word block

Command Reserved User Data

» Output word block

Current Job ID Error Code Acquisition ID Inspection ID Inspection Result Code | Inspection Results

« String command word block

String Command Length String Command

+ String command result word block

Result Code String Command Result Length String Command Result

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR 97
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Timing chart of SLMP scanner connection

A timing chart when the "Trigger" control bit block is turned on by using a programmable controller is shown below.

To enable the trigger from a programmable controller, turn on "Trigger Enable" of the control bit block.

After "Trigger Ready" of the status bit block has been turned on by turning on "Trigger Enable", when "Trigger" of the control
bit block is turned on from the programmable controller, the status of the vision sensor is output to "Trigger Ack" and
"Inspection Completed" in the status bit block.

The status of 'Inspection Completed' is inverted (toggled) at the completion of an inspection.

Turn on or off with the programmable

Trigger Enable controller (program).

Turn on or off the vision sensor

Trigger automatically.

Trigger Ready

Trigger Ack
Read image
. Processing
processing
Inspection
Processing Processing
Inspection f/
Completed /’

When the inspection is completed,
the on/off state is inverted.

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
5.1 Basic Operations for an SLMP Scanner Connection



5.2 Changing a Job

Open "1School_Vision.job" created in "=~ Page 41 TRAINING 1 CONFIGURING In-Sight Explorer" and change some of the
settings.

1. From "Application Steps", click the [Get

Connected] button.

1. Click!

2. Click the [Open Job] button to open
"1School_Vision.job".

2. Click!

— 3. Click the [Yes] button.
oad rile

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
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Trigger

Trigger Delay (msec)
Trigger Interval (msec)
Exposure [msec)

Start Row

Mumber Of Rows

Gain

Focus Controls

Focus Position

Industrial Ethermet F

Camera

Continuous
External

Manual
Metwork,

Industrial Ethernet

Save Focus Position with Job [#]

rrrT—

4. From "Application Steps", click the [Set Up
Image] button.

5. setthe image capture settings as follows.
[Setting details]
Trigger: Industrial Ethernet

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
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5.3 SLMP Scanner Communication Settings of Vision
Sensor

This section describes how to connect to the iQ-R series programmable controller using the SLMP scanner communication

function.

Operating procedure

1. From "Application Steps", click the
[Communication] button.

1. Click!

2. Click the [Add Tool] button under

" . . "
OPC Communications”.

EasyView
FTP
5D Card

2. Click!

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR 1 1
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PLC / Motion Controller -

3. Set!

Mitsubishi x|

supsamer ]

4. Click!

Change Required

5. Click!

ol Device Addressing | Format Input Data

Format Outp

Controller Type: |iQ-R/Q/L Series (3E Frame)

IP Address: | 192 . 168 . 3 2 |
Host Port: | Dec |z | 12228 =
Timeout (ms}: | 1000 =
Poll Interval [ms): [ 100 ﬁ

| Reset |

8721003 Device Addressing  Format Input Data  Format Output Data

Controller Type: [iQ-R/QuL Series (3E Frame) [r]  [Jconnectto Remote station:
IP Address: 192 . 168 . 3 . 2 Network Number:
Host Port: [Dec [iz] [ 12288 S| PC Number: oo [FE____ 3
—
Poll Interval S .

enval (msk o0 Cannot C: with the MEL SEC Controller.
[ Resst | [Test Comection]
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3. Set the device setting as follows.
[Setting details]
Device: PLC/Motion Controller
manufacturer: Mitsubishi
Protocol: SLMP Scanner

Click the [OK] button.

5. When the "Protocol Service Change Required"
window is displayed, click the [OK] button.

6. sSelectthe [Settings] tab and make the
following settings.
[Setting details]
Controller Type: iQ-R/Q/L Series (3E Frame)
IP Address: 192.168.3.2
Host Port: 12288
Timeout (ms): 1000
Poll Interval (ms): 100

7. Atthis stage, since the IP address of the

programmable controller has not been set, a
message indicating that communication with
the programmable controller is not possible is
displayed.
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Pointp

» SLMP response from a programmable controller may be delayed due to online operation to the
programmable controller, connections are disconnected in some cases. Therefore, ensure a sufficient
margin for the timeout time.

« Shortening the polling interval also shortens the interval to monitor the programmable controller status.

Assigning devices

Assign the programmable controller devices to "5~ Page 97 Data block" of the vision sensor.
1. Select the [Device Addressing] tab.

Selected Device Offset

[ow__[5][2
[oz__[5[2

Number of Devices. Description

2. Seta selected device, offset, and the number

[0 -Data Register =] starting PLC address

[D- Data Register = starting PLC address of Cannot Communicate with the

MELSEC Controller.

of devices to each of the six data blocks.

[hore 0 BlB ) Starting PLC adares o the user

[0_oste Regier [0 B)[s

o 90

[None [0 BlE

5] sterting PLC
=) Starting PLC

=) Stoting PLC address of the co

2. Setl

HMDevice address specification

Name Selected device Offset Number of devices
Control D-Data Register 1000 2
Status D-Data Register 1002 2
Input Block None 0 2
Output Block D-Data Register 1010 8
Command None 0 1
Command Result None 0 1
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Outputting to the programmable controller

1| Format Output Data

E

vpes.

2. Click!

Data Type:

16 bit integer

Element Size (words):

[ High Byte/Low Byte
[ ] High Word/Low Word

Message size {words}: E]

Job.Pass

Job.Pass_Count

Job.5tatus

Pattern_1.Accept_Threshold

Pattern_1.Contrast_Threshold

Pattern_1.Description

Pattern_1.Error_Count

Pattern_1.Execution_Time

Floating P...

Pattern_1.External_Retrain
Pattern_1.Fail
Pattern_1.Fail_Count

Integer
Integer
Integer

Pattern_1.Find_Mode

Integer

Pattern_1.Fixture.Angle

Floating P...

Pattern_1.Fixture.Scale

Floating P...

Pattern_1.Fixture.Score

Floating P...

Pattern_1.FixtureX

Floating P...

Pattern_1.FixtureY

Floating P...

Pattern_1.Horizontal_Offset

Floating P...

Pattern_1.lgnore_Polarity

Integer

Pattern_l.Include_In_lob_Pass

Integer

Pattern_1.Pass

4. Click!

gs Device Addressing a 21| Format Qutput Data
Data Type:
DO1015 Pattern_1.Pass | 16 bit integer 101 16 bit integer
Do1016 Pattern_ 1.Fal |16 bit integer 1o | ¥
DO1017 Job.nspection... | 16 bit integer 1310 i
6. set!
[[] High Byte/Low Byte
[] High Word/Low Word
5. Set!
R g | st Dats Types| I Message size (words):
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1. Select the [Format Output Data] tab.
2. Click the [Add] button.

While pressing the [Ctrl] key on the keyboard,
select "Pattern_1.Inspection result (Pass or
Fail)" and "Job.Inspection_Count".

Click the [OK] button.

5. Usethe [Up] and [Down] buttons to set the
device addresses as follows.
D01015: pattern_1.Pass
D01016: Pattern_1.Fail
D01017: Job.Inspection

6. Message size (words): 3
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1. From "Application Steps", click the [Save Job]
button.

2. Click the [Save As] button.

1. Click!

2. Click!

3. Enter "2School_Vision.job" and click the [Save]

button.
I ()
SDCARD _ . .
39 15chool_Visionjob « For the file location to be used as

the save destination, select the
vision sensor set for In-Sight
sensor.

 The running job can be changed
(loaded) by prefixing a numeric
value to a file name. I== Page
125 Changing (loading) jobs

25chool_Vision job -0 sae |
e e

4. Set the file name saved in Step 3. in"Job" in
"Startup Options".

25chool_Vision job

- - 5. Select the "Start the Sensor in Online Mode"
check box.

6. Click the [Save] button.

6. Click! 5, Select! 4. Set!
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Restarting the vision sensor

Restart the vision sensor.
1. From the In-Sight Explorer menu, select

Sensor | System Window Help

) Online Ctrl+F3 [Sensor] = [Restart].

U Metwork Settings...

{5l Date/Time Settings...
Host Table..
FTP Settings..
Job Server Settings..
Light Settings..
Audit Message Settings..
Line Scan Settings...
Startup..

€8 User Access Settings..
HMI Settings..
Image Settings..
Image Buffers...

@ TestRun v
Job Size Limit...
Sales Model Settings...

Licensing..

[ oo ]<-| 1. Click!

2. Click the [Yes] button.

Restart the In-Sight vision system?
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5.4

Set the parameters of a programmable controller in GX Works3.

Setting a Programmable Controller

Registering a profile

Register the profile of a vision sensor in GX Works3.

Pointp

Profiles need to be registered while the GX Works3 project is closed.

Operating procedure

Tool | Window  Help 1.
r BlElaa ]

From the GX Works3 menu, select [Tool] =
[Profile Management] = [Register].

Mermory Card
Check Program...

Check Parameter...

Check the Assigned Device of Global Label...
Confirm Memory Size (Offling)...

Logging Configuration Tool...

Realtime Monitor Function...

Module Tool List...

Drive Tool List...

Predefined Protocol Suppert Function...

Circuit Trace...

Profile Management

——

Register Sample Library...
FB Property Management (Offline)...
Shortcut Key...

ﬁ Options...

Vv

2. Selecta profile.
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Register Profile X
Look in: I*Downloads j = |‘_"F Eg~ POintP
* Name Date modified Type To download a vision sensor profile,
. Today (1 . L
Quickaccess 1092 (1) _ please consult your local Mitsubishi
i % 0x0000_VS(20 70 80)_1_en.zip 12/27/2019 1:45 PM Com|
[l representative.
Deskiop
m 3. Click the [Register] button.
Libratie s
w 3. Click!
This PC
# £ >
Metwork
File name: ID><0000_\|’S(‘20 702001 &n zip ;I
Files of type: IAJI Supported Formats _vI Cancel
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Creating a project

Create a project.

Operating procedure

5 MELSOFT GX Waorks3

Project | Edit  Find/Beplace Convert  View

Ctrl+M

1. Open GX Works3 and create a new project.

C

Lpen... f Larl+Lk
Close
1. Click!
8 H Save Ctrl+5
I Save As...
2. Anew window is displayed, so set the CPU
New X model, operation mode, and programming
ceri language as follows.
=l i RCPU e [Setting details]
Type 3 RoS - Series: RCPU
Type: RO8
Program Language: Ladder
3. Click the [OK] button.
Program Language -i_l-q Ladder e
3. Click! )—»l oK l Cancel

v
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- _ _ 1 4. Inthe "Navigation" window, double-click
Mavigation s [Module Parameter] located under [Parameter]

o | L | .]:[. | Al - = [ROSCPU].

ity Project

E1 Module Configuration
B i Program
& FB/FUN
& Label
[+] ﬂj Device
= [ Parameter

#' System Parameter

[ ST 8
%, Module rr'r'l ation

e — o 5. Set the setting items as follows.

[Setting details]
[Frt e tire Fem o seacn | [ %G =
. ;av:;n;:vsSemns Method Farameter Editor |P Address: 1 92 1 6832

- IPAddress 1921665 2

S Mask . Enable/Disable Online Change:

5 S t' - Default Gatewsy
¥
- o6t e e Enable All (SLMP)

o MeworkNo. e

“E BT

i B e AL Py Communication Data Code: Binary

~ Communication Data Code Binary

T 6. Double-click [External Device Configuration].
Metwork Gonfiguration Settings <Detailed Setting>

= External Device Confieuration

External Device Canfiguration <Detsiled Sstting>

Set the IP address of the own node.
Ensure that the onn nade a

If IP address is not set, the
RJZIEN7] PORTI: 192.168.3

PU built-in Ethernet port. |
For redundant system, the I

dernal device to be com i
odule operates with following IP aclless
0

— 6. Double-click!

i I v

Check Restore the Default Settings

%

Ttem List | Find Result

Apply
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i Ethernet Configuration  Edit  View Ci

{5} Ethernet Configuration (Built-in Ethemet Port)

Etheret Selection | Find Madule | My d »

[2z]ey | =g [
Fixed Buffer PLC /o) |= B [ X
Communication
Protocol | Send/Receive va( |® Ethernet Device (General)
Method S 1 Address Port No. o =
etting idre| |

192.168.3.2

B Ethernet Configuration (Built-in Etheret Port)

i Ethernet Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

Sensor/Device
No. Model Name JE— ‘ cort No. | RS ‘ 5[:;‘:\:-; Existence Confirmation
1 V570 192.168.3.1 255.255.255.0 KeepAlve

9. Check!

Connection
No.1
Host Station I
Connected Cou

nt:1 .

7.
8.

Click the [Detect Now] button.
Click the [OK] button.

The connected vision sensor is displayed.
Check that the "IP Address" of "Sensor/Device"
is set as follows.

[Setting details]

192.168.3.1

5 TRAINING 2 COMMUNICATIONS BETWEEN A PROGRAMMABLE CONTROLLER AND VISION SENSOR
5.4 Setting a Programmable Controller



B Ethernet Configuration (Built-in Ethernet Port)

i Ethernet Configuration Edit View Close with

Detect ow

£ Module List x

Model Name

Connection
No.1

Ethernet Selection | Find Module | My Favorites| |
i EE A EE

10. Click!

Ethernet Device (General)
B Etheret Device (Mitsubishi Electric Corpor:
Code Reader
‘GOT2000Series
GSSeries
Servo Amplifier(MELSERVO-14 Series)
Servo Amplifier(MELSERVO-JE Series)
Vision Sensor
B Etheret Device (COGNEX)
COGNEX Vision System

Host Station |
Connected Cou

" .

: Output
Bl

ROBCPU Module Parameter

[rput the Setiing fem 1o Search i

%
2§ Basic Settings
@ Own Node Settines
GO-Link IEF Basic Settings
i External Device Configuration
{# Arplication Settines

Ttem List  Find Result

Tem Setine
El
Farameter Setting Method Farameter Editor
1P Address
TP Address 192,183, 3. 2
Subnet Mask
Detault Gateway
&l Gommunications by Network No /Station No Disable
Settine Method Use TP Address
Network No. =
- StatonMo. ==
Ensble/Disable Online Change Enable All (SLMP)
Gommunication Data Gode Binary
Qpening Method Da Mot Open by Program
-] CC-Link IEF Basic Settings
To Uss o Mot to Liss GO-Link [EF Basic Sstting  Dissbls
Network Gorfiguration Settings <Detailed Setting>
Refresh Settings <Detailed Setting>
[ External Devics Gonfiuration
Extornal Device Cafigastion <Detailed Setting> il
Explan
Set external devices to be used for communications.

P

Check Bty

11. Click!
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10. Click the [Close with Reflecting the Setting]
button.
For details on the automatic detection of
connected device function, refer to "=~ Page
132 iQ Sensor Solution".

11. Click the [Apply] button.
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Sequence program

This program captures images by enabling the trigger of the vision sensor.

Devices to be used

Signal Signal name Description

D1002.0 Trigger Ready The reception status of "Trigger enable" (D1000.0) is stored.
« On: Trigger is enabled.
« Off: Trigger is disabled

D1002.1 Trigger Ack The reception status of "Trigger" (D1000.1) is stored.
» On: With trigger
« Off: Without trigger

D1002.7 Online The online status of a vision sensor is stored.

* On: Online

« Off: Offline
D1002.9 Inspection Completed This signal is inverted (toggled) at the completion of an inspection of a vision sensor.
D1000.0 Trigger enable "Trigger" (D1000.1) is enabled while this signal is on.
D1000.1 Trigger By turning this signal off and on, an image capture is started.
MO Online command "Trigger enable" (D1000.0) turns on to set a vision sensor to online while this signal is on.
M1 Trigger command By turning this signal off and on, "Trigger" (D1000.1) is turned on, and an image capture is

started.

Program example

1 E | s 4 5 6 7 8 9 10 o[ 12
MO D1002.7 D1000.0
1 ot {
| M1 D1002.0  D10021  D1000.1
2 @ {1 1t 1+ SET D1000.1
[ | D1002.1  D1002.9
3 @t N RST D1000.1
| D1002.9
4 \—L,,' [TRST O ™A
5 (16) {END

(0): Set the vision sensor to online.
(3): Trigger the request to start the image capture to the vision sensor.
(8): The process when image capture processing of the vision sensor is completed

Precautions

* To check "Inspection Completed" (D1002.9), perform an interlock with "Trigger Ack" (D1002.1).
« This training does not include programming. When writing a program to a CPU module, write the pre-programmed project
"School_Vision.gx3".
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Specifying the connection destination

Specify the connection destination.

Operating procedure

Online | Debug Diagnostics  Tool  Windo

Current Connection Destination...

M Read from PLC.¢
a0 Write to 2LC

Verif_lfLJ 1. Click!

Remote Operation(5)...

Specify Connection Destination Connection x
Jiir? Sl gam - m"\
Serial CCIE Cont CCink Ethernet CC IE Field iQR Series
Us8 NET/10f Board Board Board us
Board

IP Address/Host Name | Ethernat Port Direct Connection

El ] =

onnection fennel List..
No Other Station Gther Station
(Single Network) [Co-existence Network) CPU Module Direct Coupled Setting
Connecton Test
Tmeoutec) [P reryTmes[8_]

2%

Please select the direct connection method with CPU module.

CPU Module Direct Coupled Setting

OFV:
(O Ethemnet
Mot Specified
Current setting content will be lost when new items are selected. Are you sure you want to
continue?

[ v | 3. Click!

v

1. From the menu of the engineering tool, select
[Online] = [Current Connection Destination].

2. Click the [CPU Module Direct Coupled Setting]
button on the "Specify Connection Destination
Connection" window.

The "CPU Module Direct Coupled Setting"
dialog box appears.

3. Select a direct communication method with a
CPU module, and click the [Yes] button.
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Mo Specification

4. Click!

CPU Module Direct Coupled Setting

5. Click!

Connection Test

%

MELSOFT GX Works3 X

o Successfully connected with the ROSCPU.

Specify Connection Destination Connection

P

114

[0 % L G &

w
Serial CC [E Cont CCAlink Ethernet

I

H fd =

No Spedification Other Station Other Station
(Single Network) {Co-existence Network)

CCIECont CCIETSM  Ethemet CCAink C24
NET/10(H)  CCIEField
CCIECont CCIETSN  Ethemet cCink €24
NET/10(H)  CCIEField

Accessing Host Station

Multiple CPU Setting 7 C| iCk'

I IR

1 2

CC IE Field QR Series
usB NET/10(H) Board Board Board Bus
Board
uss
3
LC side IfF i
PLC CCIE Cont ccink Ethernet c24 GOT CCIE Head Module
Moduile NET/10(H) Module Module TSN Field
Modue Module

Connection Channel List...
CPU Mogule Direct Coupled Setting
Connection Test

=
H B R B B -

System Image...

4. Click "No Specification" in the other station
setting.

5. Clickthe [Connection Test] button.

6. Check that the connection to the CPU module
has been successfully established.

7. Click the [OK] button.
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Writing program to the CPU module

In the project "School_Vision.gx3", the parameter settings and programming have been already completed to meet this

exercise.

Write "School_Vision.gx3" to the CPU module.

TI Deb Diaanosti Tool  Wind 1. From the menu of the engineering tool, select
riine | “ehug  lagnostics oot Wndo [Online] = [Write to PLC].

Current Connection Destination...
&0 FRead from PLC...
N \Vrite to PLC... ]
Verify with PLC..+
Remote
1. Click!

Onine Ows Oprtion - .| 2. When the online data operation dialog is

Display ~ Setting  Related Functions . .
BV - B . displayed, click the [Select All] button.
vire | TR = —_——
= 2. Click! 3. Click the [Execute] button.
OpenjClose AIl(T) on Module
* ] & o Title Last Change size (Byte) A
3/20/2019 1:11:07PM | Not Calviated
meter 3/20/2019 3:37:48 PM | Not Calviated
B memory CardParameter 3/20/2018 1:11:07PM | Not Caleulated
3/20/2015 1:11:07PM | Not Calaulated
&
3/20/2019 1:11:11PM | Not Calcuiated
Detai
| 3/27/2019 3:53:42PM | Not Calauiated
&
Detail 3/20/2018 1:11:11PM |- v
Dispiay Memory Capacty. 53]
Memory Capacity
Program Memory Fes
Sk I | e
Legend Data Memory Fres
e H ] s
[ == Deviallatel x Fes
B oo - | soun
B resvotes ‘Sﬂmwm =
3. Click! e o

4. The "Write to PLC" dialog box appears.

When writing the parameters is completed,

o "Writing Completed" is displayed. Click the

-‘VA v m [Close] button.
g 5. Resetthe programmable controller to RUN.

 _

| |

System Parameter; Skip Witing, CPU Parameter; Skip Writing,
Remote Password: Skip Writing, Module Parameter; Skip Writing,
Ghobal Label Setting File: Skip Writing, Program File{MAIN): Skip
Writing, Device Memon{MAIN}: Writing CompletedFile Register
{MAIN): Writing CompletedComman Device Comment: Skip
Writing. Past ' . ;

Write to PLC

4. Click!

The window is automatically 'when the operation i completed
I:l successfully,

Cos=
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5.5 Checking Operations

Check the operation by controlling the vision sensor using the programmable controller.

Placing the vision sensor online

Place the vision sensor online and start the communication with the programmable controller.

Operating procedure

1. Check that the status is online.

...................................... ' 1. CheCk!

N’

2. From "Application Steps", click the

Application Steps

[Communication] button.

’. Locate Part

\ 7 Inspect Part

gL e ouns |

2. Click!
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3. Click "SLMP Scanner".
4. Check that "Connected" is displayed.

Format Qutput Data

Device Addressing  Format Input Data

i0-R/Q/L Series (3 Frame) [[J Connect to Remote Station:

Cantroller Type:
Network Number:

IP Address: 192 . . .

Host Port:

oPC
EasyView
FTP

SLMP Scanner

3. Click!

“!
i
IE
:
!
4 M| [4 ¥

Timeout (ms}:
100

Poll Interval (ms):

l4. Check! l
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Enabling a trigger on the vision sensor

Using a sequence program, enable a trigger on the vision sensor to acquire the inspection results.

Program operation

Operating procedure

“Online | Debug Disgnostics Tool Window  Help 1. From the menu of the engineering tool, select
Current Connection Destination... FEn oD oSS ERE R e -[|1-|: [Online] = [Monitor] = [Device/Buffer Memory

& Read from PLC...
20 Write to PLC...
Verify with PLC...

Batch Monitor].

Remote Operation(5)...
Safety PLC Operation... 3
Redundant PLC Operation(G) 3

CPU Memory Operation...

Delete PLC Data...
User Data 3
Set Clock...
Menitor || S Monitor Mode F3
FB Property Management (Onling)... ,9! Monitor (Write Mode) Shift+F3
Watch v ﬁ Start Monitoring (All Windows)
User Authentication... 3 &g stop o e e
FL sealel - Click!
.1 Stop Moni Alt+F3

Change Value Format (I*al)
Change Value Format (H¥adecimal)

Device/Buffer Memery Batch Monitor

Interrupt Program List Monitor...

%

2. Enter "M0" for the device name.

1 [Device/Buffer Memory Batch Monitor] =
® beve tame [0 . R 3. Click the [Start Monitoring] button.
O Buffer Memory U (HEX  Address DEG
Davice Mame |F |E ‘D ‘E ‘A|s ‘ # | Tles|4z 2|10 Current Value String
2. Input!
3. Click!
J

%
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n " " . "
1 [Device/Buffer Memory Batch Monitor] Monitoring [~ 4' Turn "MO" ON to turn "Trigger enable

P —— 3 sasacosirs | | (D1000.0) ON.
O Buffer Memory  Unit (HEX) Address DEG -

Device Mame 98 7|6/5/4 3 2 - ~
MO 00 0:0:0:0 0.0

i O nnnnnnnn 4' On'

M20 00 0:i0:i0:0:0:0:0:0

M0 0. 0 0i0i0i0 0000

M40 0.0 0:0:0:0.0.0:0:0

ME0 00 0:0:0:0000:0

MGO 00 0:0:0:0 00 0:0

MTO 00 0:i0i0:0 0000

MED 0 0/ 0i0i0i0 0000

M30 0.0 0:0:0:0. 0.0 0:0

M1 00 00 0:0:0:0000:0

M0 0000000000

M 200 00 0:i0:i0:0:0:0:0:0 v

D 5o Hemmany o Momtor Veniorng o 5. Turn "M1" ON to turn "Trigger" (D1000.1) ON.

@ Device Name M0 v Detalled Gonditions -

O Buffer Memory  Unit (HEX)  Address DEC -

Device Mame 9.8 7 6|5 4 3 % ~

") D00 0000 m |

Wi G000 0. 0.0 5' On

M20 000 0:0:0:0 000

M0 000 0:0:0:0 000

M40 000 0000 000

M5O 0000000 000

ME0 0/0i0iDi0i0i0 000

M7 0000000000

ME0 0. 00 0:0:0:0 000

M0 0000 0:0:0000

M1 00 000 0:0:0:0 000

M0 0000000 000

M 20 0 00 0:i0:i0:0 000 L
Checking inspection results
Check the inspection results.

Operatlng procedure

" " " 1 "

1 [Device/Buffer Memory Batch Monitor] [ - | 1' Enter "D1000" for "Device Name".
I@nm hame i 2. Click the [Start Monitoring] button.

O Buffer Memory Uit (HEX) fddress CEClY

Device Mame |F‘E‘D‘C |A|B|8‘7‘E 5[4]z][2]1 0 Current Value String

2. Click!
]

1. Input!

" 1
1 [Device/Buffer Memory Batch Monitor] Menitering n 3. CheCk that the Status Of InspeCtlon

(O Buffer Memory Lnit (HER) Address DEC
A

Device Mame FlE|D|o|B|a|a]s 7|65 4]3]2|1 0 Gurrent Walue String

1000 00 0000000000000 1

] 00 000 ouu 00000000 o

1002 BEEE | | | BEEEnn 2599 -

01003 00000 000 ojfoo o 8

1004 00000 000 0. 0:0i00 o

1005 00000 0 0000000 o

©1006 00000 00000000 o

1007 o 00 o -
3. Check!
. !
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1 [Device/Buffer Memory Batch Monitor] Monitoring & 4- Check the following.

© v e T Job PASS" (D1015.0):
O Buffer Memory Uit (HES Address DEC S (et This Signal is turned on when the set taI‘QGt
Device Neme Fle[p|c|e|als|e|7|6[5]4|z|2]1]0 Gurrent Walue String a ObJeCt exists in the Captured |mage
Diot2 0i0i0in o:i0:id 4067 |+
Srore — e Ko - Job FAIL" (D1016.0):
Dints 0 0l =] L 1 . . .
4. Check! oo o This signal is turned on when the set target
oioi7 - T oo ool [l 3
Srors TR T ot . object does not exist in the captured image.

"Job.Inspection"(D1017):
The number of triggers is stored.
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Changing a recognition parameter

Change the rotation tolerance of the location tool pattern to £90°.

Operating procedure

1. Fromthe menu, select [Sensor] = [Online] and
¥ switch the vision sensor offline.

() Online Ctrl=Fa 2. Click the [Yes] button.

W Netwark 5eﬂ$g5_
i Date,"l" 1. Click!

Host Table..

%

3. From "Application Steps", click the
[Communication] button.

Application Steps

:g Get Connected

* _ | set Up Image
|

&I—
I

3. Click!

4. Click "SLMP Scanner" under
"Communications".

nnnnnnnnnn

f— 5. Set the device of "Input Device" on the [Device
= 2 @ " Addressing] tab as follows.

[Setting details]

Selected Device: D-Data Register

Offset: 2000

Number if Devices: 3

4. Select! 5. setl
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B Format Output Data

6. Selectthe [Format Input Data] tab, and click

e the [Add] button.
Element Size (words):
[JHigh Byte/Low Byte

[ ] High Word/Low Word

s

'attern_1.ACCEpT_I nres)

7. From the "Select Input Data" window, select
"Pattern_1.Rotation_Tolerance".

8. Click the [OK] button.

eger

Pattern_1.Contrast_Threshold

Integer

Pattern_1.Description

String

Pattern_1.External_Retrain

Integer

Pattern_1.Find_Mode

Integer

Pattern_1.Horizontal_Offset

Floating P...

Pattern_1.gnore_Polarity

Integer

Pattern_1.Rotation_Tolerance

Integer

Pattern_1.5trict 4

Integer

Pa

Integer

Pl 7. Click!

Integer

Pal

8. Click!

%

9. Click!

10. Click!

Floating P...

9. From "Application Steps", click the [Save Job]
button.

10. Click the [Save] button.

11. Set the vision sensor to online.

Point/©

To change parameter values, parameter items need to be added to the list in the [Format Input Data] tab in

advance.

More than one parameter item can be selected.

Set the number of devices of "Input
When the number of devices is sma

Block" according to the number (size) of parameters.
Il, a warning mark is displayed next to "Message size (words)".

\%
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1 2. Enter "D2000" for the device name of the
device/buffer memory batch monitor of GX
Works3.

1 [Device/Buffer Memory Batch Monitor] n

(®) Device Name D2noo v

O Buffer Memory

Detailed Ganditions Stopping

Start Monitoring I

Unit (HEX) Address DEG
Devies Mame |F[E[D]c
02000

D200t
z002 12. Input!
D003
D004 o
D005 oo
D006 oo
D007 oo
oo
oo
=

|alalz[7 6|8 Current Value String.

13. Click the [Start Monitoring] button.

13. Click!

De00g
C2008
mant

RS

MG EEE

e EEEEEEEEE

=|'ala|'a al'a| s e a| o o[ =

olelofelalafelalefe]a

a'al’e|'a] o] d
s/ a[e| e e[ 2| 4
B EEEE

v
0
1
0
0
o
n

='ala|'a] e[| 4
GGG
B

14. Enter "90" as the current value of "User Data"
(D2002) in the input word block.

1 [Device/Buffer Memory Batch Monitor] Monitoring

(@) Device Hame D200 ~ Detailed Conditions

(O Bufter Memory Lnit. (HEX) Address DEG Stop Manitoring
Device Mame ‘FlE‘DlElB‘AlB‘E‘7'5‘5'4‘3‘2'\‘EI" Current Value ‘ String. | ~
02000 [ofonioiooion oo 000000 o] y -

14. Input!

| B [oboonoooo0ooo00000000f o] A
|| 2008 [ofo mioio oo a oo 000000 o] | -
F
" " :
1 [Device/Buffer Memory Batch Monitor] Menitoring H 15' Enter "D1000" for the device name.

I@Dmﬂame 15. Input! e 16. Turn on "Set User Data" (D1001.0) in the
) Buffor Memory  Linit HE Yee— | (GEG Stap Manitoring control bit block.

Device Name
o1 000
o1 001
1002
Ol 003
D1 004
1005
1 006

o| of m

B E G

String ~

a|'al

ool ol alc|e|ala

EEEES

ol el afe

o|'s|'alw

16. On!

ol o|o|al=

o

ol ool alc|e|alm
aaa|ala[a]ale

3
[
o

o

Wt
o
[
[

olaclo
al'esl alcls| el m

Srerol o] ole

BEEEEEER

olola|a
aaala
o ofala
aaala

ol alo

H n
1 [Device/Buffer Memery Batch Menitor] Menitering H 17' When the settlngs are Completed’ Set User

® Device tane R Data Ack" (D1003.0) of the status bit block is

() Buffer Memary  Lnit (HEX Addrese DEG Stop Monitoring turned on.
o 1 a After "Set User Data Ack" (D1003.0) turns on,
d | ( turn "Set User Data" (D1001.0) off.

17. Check!

Device hame
01000
01001
01002
01003
01004
01005
01006

ClB|A

EEEE

EEEEES

al'o

r
o] af v

HEEECEEE
S EE

D
0
0
0
0
0
0
0

e

e

EEEEEEEE
oo

B EEE

o|'ala|a

o

18. Turn on "Trigger" (D1000.1) of the control bit
block.

1 [Device/Buffer Memory Batch Menitor] Monitoring n

@ Devios Name  [D1000 v Detailed Gareitors

O Buffer Memory  Unit (HE:) Address DEC Stop Manitoring

Device Name
01 000
i oo
01002
01003
01004
01008
01006

String - Py

ofalm

o'o/o/o of o ala

afaal»

ol'alalw

alalal sl =

=

o'o/ol o/ of g

o[ o ol o o| o| ™
=[5 o[ o) 5lm
EECECEEE
EECCEEE

S EEEEEEE
OEEEEEE

of'oa o o

al'o[cl o
GG
I
ool o|=

alal=
a'o[o
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19. Check that the value of "Rotation Tolerance" on
the [Settings] tab has been changed.
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Changing (loading) jobs

This section describes how to load the job file "3School_Vision.job".

The number "3" prefixed to the file name is the ID number. By setting this ID number to "Command" (D2000) of the input word

block, the job ("3School_Vision") can be loaded.

Operating procedure

Enter "D2000" for the device name of the
device/buffer memory batch monitor of GX

1 [Device/Buffer Memory Batch Monitor]

® Device Nams Detailed Genditions
O Buffer Memory  Unit ’ (HEX) Address DEG Works3.
Device Name ‘FlElD‘E |A‘B|E|7 6[5[4[3|2[1 |0 Current Value String. C|iCk the [Start Monitoring] button
1. Input!
2. Click!
]
J
non
1 [Device/Buffer Memory Batch Menitor] Monitering [ ] 3' Enter "3" as the current value of D2000.
@ Device Hame Detaled Goreifions
) Buffer Memory Uit (HE) Address DEG Stop Monitaring

Vv

" " H
1 [Device/Buffer Memory Batch Monitor] Monitoring : 4' Enter D1OOO fOI' the deVICe name.
® Devics Hae 4. Input! [ersie 5. Turn on "Set Offline” (D1000.7) of the control
LRI G oS B (e bit block to set the vision sensor to offline.
Device Mame F|E|D m 3 B String A
oo 7o <« 5 o =
C1o02 ooon o 0: 2576
L1003 ooon oo .EI oo 8
L1004 o000 0:0:0:0 0 0 o
D1 005 [ERE R oioioio 0o a
D1 006 000 0i0:0:i0 00 (] v

v
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SHUUGEME AW

6. Check!
El BE

6.

7.

1 [Device/Buffer Memory Batch Monitor] Monitoring

(®) Device Name D1000 ~

O Buffer Memary  Lnit

(HEX) Address

Detaid Corsitions

DEC

Stop Monitoring

Device Mame FIE|D|C|B|A|8[8]7 |6 | |2 [1} String
1000 0000000 0N . 7 Onl 144
1 001 0000000000 ) oW O - : ]
i 002 oo D?E'ﬁn 00|\ 6928
i 003 00 0:0:00:0:0000O0jROG D E
i 004 00 0i0:0: 00000000000 0.
01005 00 0i0:0 00000000000 0.
1005 00 0;0:0 00000000000 0.

%

1 [Device/Buffer Memory Batch Monitor] Monitoring

_ 8.

(@) Device Name oioon ~

Betailed Conditions

Stop Monitoring

- 9.

Check that the online/offline status of In-Sight
Explorer is as shown on the left.

Pointp

If "Comms Online?" is displayed, the
In-Sight vision system has been set
to online mode by the EasyBuilder
user interface, but the vision system
remains offline due to the
communication protocol (such as
ProfiNET, EtherNet/IP, native
mode).

Turn on "Execute Command" (D1000.4) of the
control bit block to load a job.

When loading of the job is completed,
"Command Completed" (D1002.D) of the
status bit block is turned on.

When "Command Completed" (D1002.D) turns
on, turn off "Execute Command" (D1000.4) and
"Set Offline" (D1000.7).

() Buffer Memory Uit (HEX) Prdress DEG
Device Mame FlE[p|o|B[a[s|8|7]6]5|4][3]2]t |0 Current Waluz Strine
C1o00 0;0 0 0:0:0 00 oo 0.o0:0 144 -
oiool O o 0 00000000000 o
Doz o nnnnnnn“annn 10258 |
i 03 7 00 000000 R0 0.0 g
L1004 0.0 0000000000000 o
L1005 a 000000000000 o
i 005 oo o000 0000000000 o

8. on!

Point

To load a job, the file name of the job must begin with an ID number.

When loading a job, set the vision sensor to offline.
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Controlling the vision sensor by using native mode commands

The vision sensor can be controlled by using native mode commands.
As an example, send the native mode command "GF (Get File)" using a sequence program to acquire the file name of the job

in use.

Setting the vision sensor

Operating procedure

1. Set the vision sensor to offline with In-Sight
- Explorer.

J Online Ctrl+F3

i MetwnrkSet$gs.
QJ Date;'ﬂ 1. Click!

Host Table..

\%

2. From "Application Steps", click the
[Communication] button.

Application Steps

2. Click!
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—— 3. Click "SLMP Scanner" under
Settings [P Red LSS0 Format Input Data ~ Format Output Data
i Seced Deve Ot MumberoDoies  Desciton "Communications".

oPC

FTP Control D - Data Register B 1000 : B = ‘Starting PLC address of . .
i [0-Detakegiter  |r]  [102 |2 - Starting PLC address o 4. Set the device of "Command" on the [Device
o E[s EE

Starting

Addressing] tab as follows.

— —

R | & éi: E B [Setting details]
3. Select! Selected Device: D-Data Register
* Offset: 3000
4. 5. Set! Number of Devices: 20

5. Set the device of "Command Result" as
follows.
[Setting details]
Selected Device: D-Data Register
Offset: 3050
Number of Devices: 50

6. From "Application Steps", click the [Save Job]
button.

_ 7. Click the [Save] button.
FEZY

6. Click!

8. From "Application Steps", click the [Run Job]
button.

9. Clickthe [Online] button to switch to online.

8. Click!

9. Click!

10. Click the [Yes] button.

Confirm Go Online

rq‘\'u

& 10. cico
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Pointp

Set the number of devices of "Command" according to the length (size) of the character string of the
command.

Set the number of devices of "Command Result" according to the size of the data to be acquired.

Sequence program

This program stores native commands in data blocks.

HEDevices to be used

Signal Signal name Description

D3000 String command length The length of the native mode command is stored.

D3001 String command The native mode commands processed by the vision system is stored.
D100 Newline code temporary storage area | Sets the newline code (CRLF).

SM400 Always on

The status is always on.

HEProgram example

1 | 2 | 3 4 5 6 7 8 9 10 1 12
SM400
©or— | [ MoV HOAOD D100
[ s+ "GF" D100 D3001
[ LEN D3001 D3000
(11) {END

(0): The native mode command and its character string length are stored on the device.
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Program operation

Send the native mode command "GF" to acquire a file name.

Operating procedure

Online | Debug Diagestics Tool Window Help
© Curent Connection Destinatio. . FEELCIEEEEETEIEEE R
© B ReadfromPLC..
I WiitetoPLC..
Verify with PLC...
Remote Operation(S)..
Safety PLC Operation... ,
Redundant PLC Operation(G) ,
CPU Memory Operation...
Delete PLC Data...
User Data »
Set Clock...
Menitor ' | & Monitor Mode 3
FB Property Management (Online).. | &1 Monitor (Write Mode) Shift+F3
Watch y | J@ Start Monitoring (All Windows)
[P — & Stop Monitoring (All Windows)
P8 Start Monitoring
&% Stop Monitoring Alt+F3

Change Value Format (Decimal)

Change Value Format (Hexadecimal

B Device/Buffer Memory Batch Moniter

Interrupt Program List

1. Click!

Vv

1 [Device/Buffer Memory Batch Monitor] :

Stopping

Start Monitar ing

@® Device Name

Daonn ~

O Buffer Memary L

Detailed Conditions

(HEX) Address DEC

Device Name [FIE[D|M[E[A|9[8[7[6]54]3[2[1]D Current Walus String

2. Click!

3. Click!
]

1 [Device/Buffer Memory Batch Monitor] Monitoring =
(@) Device Nams Danoo ~ Detailed Gonditions
(O Buffer Memory Uit (HEX) Ardress DEG Stop Manitoring

ElE o o e o S n
£3000 0:0:0 0:0 0 0:0

D300 o 1 1

L3002 ]

03004 00000

D3005 00 )

130

5.5 Checking Operations

1. From the menu of the engineering tool, select
[Online] = [Monitor] = [Device/Buffer Memory
Batch Monitor].

2. Enter "D3000" for the device name.
3. Click the [Start Monitoring] button.

4. Check that the settings are as follows.
[Setting details]
D3000: 4 (character string length)
D3001: "GF" (native mode command)
D3002: 2573 (newline code CRLF)
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n " H
1 [Device/Buffer Memory Batch Monitor] Monitoring a 5' Enter "D1000" for the device name.

5. input! [ 6. Tur on "Initiate String Command" (D1001.1) of
O Buffer Memory Uit (HEY) \—pmpp— DEG Birm Disrisfis the control bit block.

Device Mame
01000
£100]
Dio02
[SILTE
D1004
01005

DI 006
01007
Di00g

String. &

o/

FEEEEE -E

ala| sl e s al e a5l m

6. On!

e E R EE
e
a|'e|'alac|'al ol | a| @
a|'a|'a[aa|'al s a] o] »
R EEEEE

o|'s|'alas|'a| & a| 5] «

e E R

SEEEEEEE R
e EEEEEEEE

EEEEEE - BB

e E R

I REGCEE

ol e| of af | &

olofs/ale

| (evee/Euffer Memany Satch Monitor] Motoring o 7. "String Command Ack" (D1003.1) of the status

— T — bit block is turned on. Once "String Command
" n HH H
O Butfer Memary Uit (B Addrssc DEG S st Ack" (D1003.1) turns on, turn off "Initiate String

A Command" (D1001.1).

a Current Valus | String

01000
£100]
Dio02
[SILTE
D1004
01005
DI 006
01007
Di00g

Devics Name [F]
[0

a

7. On!

2%

" " H
 Deice/Batter Memony 8atch Monitor Montoring a 8. Enter "D3050" for the device name.

@ Device Hame 8. Input! s 9. The following information of the character

WY T i - Son Metorne string command result word block can be
Current Walue String ~ .

i obtained.

8
4129535

e [Content]

98897 |0

el "Result Code" (D3050): "1" (normal execution)

w271 [ "String Command Result Length" (D3051): 18

e ]
251939 | ob

o|'s|'al'als|'al o | | m
e E R EE
e
a|'e|'alac|'al ol | a| @
a|'o|'alalc|'al ol | af >
S NI R EE
e R
o|'e|'alas|'a| & a| o] w

e E R

ol el e ale|a|ala|a]=

EEEEEE - e

e E R

a| of of of of of

EE R
=

SIS RSN

ol el e[a

W vice iame EEEEE
53050 GG
]
i
53083
G354
53055
53055
o057
53058

=

03059
D080

(length of file name character string)
"String Command Result" (D3052 to D3060):
"3School_Vision.job" (file name)

'D3D52

9. Check!
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APPENDICES

Appendix 1 iQ Sensor Solution

iQ Sensor Solution is a solution that manages both partner product devices and programmable controllers with an
engineering tool.

By sharing design information such as system design and programming for the entire control system, the efficiency of system
design and programming can be improved, and the total cost of design, start-up, operation, and maintenance can be reduced.
By performing the functions of an engineering tool supporting iQ Sensor Solution, iQ Sensor Solution can save and restore
the information of devices supporting iQSS connected to each network.

Unified management
with engineering tool

AnyWireASLINK
CCLink
CC-Link IE Bicia | eris

rd iQSS

- Ethernet

Automatic detection of connected devices

A system configuration diagram can be automatically generated on an engineering tool through detection of devices
supporting iQSS in the actual system configuration.
This reduces the man-hours required for the creation of a system configuration diagram at system start-up.

Display the system configuration diagram automatically
detected by the engineering tool

Devices supporting iQSS
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Monitoring of sensors and devices

The status of devices supporting iQSS connected in the actual system configuration can be monitored on a single window.

The status and details of the devices supporting iQSS can be checked in the monitoring information window.

Compare created system configuration
with actual system configuration

Devices supporting iQSS

iQ Sensor Solution functions of vision sensor

The following lists the vision sensors supporting iQSS that can be used on the Ethernet and the iQ Sensor Solution functions.
The iQ Sensor Solution functions are specified by the following.

Type Model iQ Sensor Solution function
(1) (2] (3] (4] (5] (6]
Vision sensor VS20M-11F310, VS20M-12F410, VS20M-13F410, VS20C- @) — — — O —

12F410, VS20C-13F410, VS70M-600-E, VS70M-600-ER,
VS70M-800-E, VS70M-800-ER, VS70M-802-E, VS70M-802-ER,
VS80M-100-E, VS80M-200-E, VS80M-200-ER, VS80M-202-E,
VS80M-202-ER, VS80M-400-E, VS80M-400-ER, VS80M-402-E,
VS80M-402-ER

Automatic detection of connected device
Verification of connected devices and configurations
Reflection of the communication setting

Sensor parameter read/write

Sensor/device monitor

Data backup/restoration

000000
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Appendix 2 Input/Output

This setting is used when inputting signals to control the camera or outputting a PASS/FAIL or execution completion signal for
a job.

When the 1/O function is used, refer to the following because the hardware configuration differs depending on the model.
[1EasyBuilder Help Input/Outputs

1. Click the [Inputs/Outputs] button in "Application
Steps" to open the "Discrete I/O" setting

window.
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Fixed Input

Hame

Direct 110

Direct |/0

C10-Micro

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Fixed Input

User Data

Undefined

Output

User Data

Undefined

Output

Fixed Output

Line @

User Data

Job Result

Undefined

Undefined

Fixed Output

Line 1

Job Result

Undefined

Fixed Output

Line 2

Job Result

Undefined

Fixed Qutput

Line 3

Job Result

Undefined

Fixed Qutput

Line 4

Job Result

Undefined

Fixed Qutput

Line 5

Job Result

Undefined

Fixed Qutput

Line 6

Jab Result

Undefined

a
i
2
3
4
5
3
7

Fixed Qutput

Line 7

Jab Result

Undefined

Directs

Fixed Qutput

HsoUTQ

Jab Result

Undefined

Direct 9

Fixed Qutput

HSOUT 1

Jab Result

Undefined

Direct 10

Output

HsQUT2

Jab Result

Undefined

Direct 11

Output

HSQUT3

Jab Result:

Undefined

LED 12

Fixed Qutput

PassiFail LED

Job Result

Undefined

LED 13

Fixed Qutput

Error LED

Job Result

Undefined

2. When connecting an I/O module, connect the
module and the vision sensor, and select the |/
O module with the I/O module powered on.

When the 1/0 module is connected, the
"Discrete 1/0" setting window is displayed.
The items to be set differ depending on the
signal type.
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Appendix 3 Setting and Connection of Emulator
Function

Locating and inspection can be performed using only the emulator function without using a vision sensor. Set for using the
emulator function and perform key registration for offline programming.

A in-Sight Explorer - admin 1. From the In-Sight Explorer menu, select

[System] = [Options].
File Edit View System Window Help

Log On/Off..

Eﬂ Create Report..

ﬂ Backup..

F_,l Restore..
Restore From..

Clone To..

Update Firmware..
[¢ Add sensor/Device To Metwork...
Explorer Host Table..

Remote Subnets..

Save View Layout Shift+F7

1. Click! Options..

In the "Options" window, select [Emulation].
Check that "Use Emulator” is selected.
Set "Model" to "VS70M-802R".

Copy "Offline Programming Reference".

P
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BOSNE) O i ) STl 6. Access the following site from an Internet

COGNEX

Products  Industies  Applications  Support

DataMan

Call Cognex Sales: 855-4-COGNEX (855-426-4639) | ContactUs.

s e | browser.

HowtoBuy  Resouces MyCognex Logn | Create Account @

"support.cognex.com/en/InsightEmulatorKey"

wsa» IN-SIGHT KEY GENERATOR 7. The "IN-SIHGT KEY GENERATOR" page

As a registered user of Cognex vision systems, you are entitled to install and run In-Sight Explorer software on one or more PCs

VionPre with no ime lmit as long as at least one In-Sight system is located on the same network s the PC(s). opens. Enter the com pany name in "Compa ny“

Bl In order to run In-Sight Explorer without an In-Sight system, you will need to enter a key to unlock the emulator software. The . .

CW"Ef Designer following instructions will help you with this process: un d er “An E mu | ator Key wi | | be reg iste red to

3D Vision Systems Step 1: Start In-Sight Explorer.

':v;”: » Step 2: Under the System menu, select Options. The Options dialog box will appear with emulation selected by default th e fOI | owin g " ,an d paste th e num ber C0p| ed N
obte Soutons NOTE: DO NOT CLOSE THE OPTION| 5 . " . .

o

- tyousccenaty cose tyeuineed  f,  [NPULE the procedure J. into "Offline Programming

our Step 3: In the Registration Section of t ine Programming Reference string Reference"

. Step 4: Copy the string into the text box below labeled Offfle Programming Reference, then press the Get Key button to .

- generate the unlocking Offine Programming Key.
mniView

Aigs An Emulator Key will be registered to the following: 8. CIle the [G ET KEY] button i

In-Sight Profiler Company

B8
Cognex Documentation

In-Sight Emulator Key

DataMan Feature Key 2

Offiine Programming Reference

Product Catalog

Knowiedgebase (7'

8. Click!

o the follow 9. Copy the offline programming key that is

An Key will be regi

Company

displayed.

9. C

Offline Programming}

opy!

&

GETKEY )

Your Offline Programming Key M Please save for your records

fop

Access Management

File Utilities
Image Display
Job View
Record Defaults

User Interface

10. Paste the number copied in the procedure 9.
into "Offline Programming Key:".

o 11. Click the [Apply] button.

VSTOM.502R B 12. In-Sight Explorer restarts.
S

-

O AN

11. Click!
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13. From "Application Steps", click the [Get

Connected] button.

13. Click!

14. Select an emulator and click the [Connect]
button.

M pC0935 (Local Emulator)
» DTS -1 Y CEE]

14. Select!

15. The image of In-Sight Explorer is displayed in

| E !=-C-|}935 (Local Emulator) the monitor part of the personal computer icon.

Precautions
If In-Sight Explorer is started before the offline programming key has been entered, Error 6001 or Error 6047 may be

displayed.
The acquisition of offline programming keys is possible only with a personal computer that can connect to the Internet.

When executing a job on the emulator, the execution time of the job displayed in In-Sight Explorer is different from the

execution time of the job on the actual device.
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