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M Preface

Thank you for purchasing this network vision sensor for CRn-700 series Mitsubishi Electric industrial robots.
The network vision sensor is an option that is used in combination with a CRn-700 series controller to make it
possible to detect and inspect work through visual recognition. Before using this sensor, please read this
manual well so that you utilize the contents of this manual when using this network vision sensor.
This manual attempts to cover special handling as well. Please interpret the absence of an operation from
this manual as meaning that it can not be done.

The contents of this manual target the following software versions.

Robot controller: CRnQ—700 series : Ver. N1 or later

CRnD—700 series : Ver. P4 or later

H Symbols & Notation Method in This Manual

& DANGER This indicates a situation in which a mistake in handling will expose the

user to the danger of death or severe injury.
& This indicates a situation in which a mistake in handling has the
”/ARNING possibility of resulting in death or severe injury of the user.

This indicates a situation in which a mistake in handling has the danger of

& CAUTION causing injury to the user. Equipment damage is also possible.

No part of this manual may be reproduced by any means or in any form,without prior consent from
Mitsubishi.

The details of this manual are subject to change without notice.

An effort has been made to make full descriptions in this manual.However,if any discrepancies or
unclear points are found,please contact your dealer.

The information contained in this document has been written to be accurate as much as
possible.Please interpret that items not described in this document “cannot be perfomed.”.

Please contact your nearest dealer if you find any doubtful,wrong or skipped point.

Microsoft, Windows, and .NET Framework are registered trademarks of the Microsoft Corporation of
the United States in the United States and/or other countries.

In-Sight is registered trademark of the Cognex Corporation.

Adobe,the Adobe logo,Acrobat,and the Acrobat logo are trademarks of Adobe Systems incorporated.

Reference to registered trademarks and trademarks are omitted in this manual.

Copyright(C) 2009 MITSUBISHI ELECTRIC CORPORATIONALL RIGHTS RESERVED
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& Safety Precautions

Always read the following precautions and the separate
"Safety Manual" before starting use of the robot to learn the
required measures to be taken.

/

&CAUT|ON All teaching work must be carried out by an operator who has received special training. (This also

/MNCAUTION

MNWARNING

/MNCAUTION

MNWARNING

/MNCAUTION

/MNCAUTION

/NCAUTION

applies to maintenance work with the power source turned ON.)
Enforcement of safety training

For teaching work, prepare a work plan related to the methods and procedures of operating the
robot, and to the measures to be taken when an error occurs or when restarting. Carry out work
following this plan. (This also applies to maintenance work with the power source turned ON.)
Preparation of work plan

Prepare a device that allows operation to be stopped immediately during teaching work. (This also
applies to maintenance work with the power source turned ON.)
Setting of emergency stop switch

During teaching work, place a sign indicating that teaching work is in progress on the start switch,
etc. (This also applies to maintenance work with the power source turned ON.)
Indication of teaching work in progress

Provide a fence or enclosure during operation to prevent contact of the operator and robot.
Installation of safety fence

Establish a set signaling method to the related operators for starting work, and follow this method.
Signaling of operation start

As a principle turn the power OFF during maintenance work. Place a sign indicating that
maintenance work is in progress on the start switch, etc.
Indication of maintenance work in progress

Before starting work, inspect the robot, emergency stop switch and other related devices, etc.,
and confirm that there are no errors.
Inspection before starting work



The points of the precautions given in the separate "Safety Manual" are given below.
Refer to the actual "Safety Manual” for details.

/MNWARNING

/MNCAUTION

/N\CAUTION
/NCAUTION
/NCAUTION
/N\CAUTION
/NCAUTION

MNWARNING

MNWARNING

MNCAUTION

MNWARNING

/NCAUTION

NCAUTION

/MNCAUTION

/MNCAUTION

MNWARNING

When automatically operating the robot with multiple control devices (GOT, PLC, pushbutton

switch), the interlocks, such as each device’ s operation rights must be designed by the user.

Use the robot within the environment given in the specifications. Failure to do so could lead to a
drop or reliability or faults. (Temperature, humidity, atmosphere, noise environment, etc.)

Transport the robot with the designated transportation posture. Transporting the robot in a
non-designated posture could lead to personal injuries or faults from dropping.

Always use the robot installed on a secure table. Use in an instable posture could lead to
positional deviation and vibration.

Wire the cable as far away from noise sources as possible. If placed near a noise source,
positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable. Failure to observe
this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the rated load or
tolerable torque. Exceeding these values could lead to alarms or faults.

Securely install the hand and tool, and securely grasp the workpiece. Failure to observe this could
lead to personal injuries or damage if the object comes off or flies off during operation.

Securely ground the robot and controller. Failure to observe this could lead to malfunctioning by
noise or to electric shock accidents.

Indicate the operation state during robot operation. Failure to indicate the state could lead to
operators approaching the robot or to incorrect operation.

When carrying out teaching work in the robot's movement range, always secure the priority right
for the robot control. Failure to observe this could lead to personal injuries or damage if the robot
is started with external commands.

Keep the jog speed as low as possible, and always watch the robot. Failure to do so could lead to
interference with the workpiece or peripheral devices.

After editing the program, always confirm the operation with step operation before starting
automatic operation. Failure to do so could lead to interference with peripheral devices because of
programming mistakes, etc.

Make sure that if the safety fence entrance door is opened during automatic operation, the door is

locked or that the robot will automatically stop. Failure to do so could lead to personal injuries.

Never carry out modifications based on personal judgments, or use non-designated maintenance
parts.
Failure to observe this could lead to faults or failures.

When the robot arm has to be moved by hand from an external area, do not place hands or



fingers in the openings. Failure to observe this could lead to hands or fingers catching depending
on the posture.

Do not stop the robot or apply emergency stop by turning the robot controller's main power

&CAUTION OFF. If the robot controller main power is turned OFF during automatic operation, the robot
accuracy could be adversely affected.Moreover, it may interfere with the peripheral device by
drop or move by inertia of the arm.

Do not turn off the main power to the robot controller while rewriting the internal information of
&CAUTION the robot controller such as the program or parameters.

If the main power to the robot controller is turned off while in automatic operation or rewriting
the program or parameters, the internal information of the robot controller may be damaged.

&CAUTION When using this product’ s GOT direct connection function, do not connect a handy GOT.
The handy GOT can automatically operate the robot regardless of whether the operation
rights are enabled or not, so use could result in property damage or personal injuries.

&CAUT'ON When using an iQ Platform compatible product with CRnQ, do not connect the handy
GOT. The handy GOT can automatically operate the robot regardless of whether the
operation rights are enabled or not, so use could result in property damage or personal
injuries.

&CAUT'ON When the SSCNETIII cable is removed, install the cap in the connector.
If the cap is not installed, there is a possibility of malfunctioning by adhesion of the dust
etc.

&CAUTION Don't remove the SSCNETIII cable, when the power supply of the robot controller is turned
on. Don’t face squarely the light emitted from the tip of the SSCNETIII connector or the
cable. If light strikes the eyes, there is a possibility of feeling the sense of incongruity for
the eyes. (The light source of SSCNETIII is equivalent to the class 1 specified to JISC6802
and IEC60825-1.)

&CAUT'ON Take care not to wire the units incorrectly. Connections which do not satisfy the
specifications could result in malfunction such as emergency stop not being released.
When completed with the wiring, confirm that each function properly operates without
malfunction, including emergency stop with the robot controller operation panel,
emergency stop with the teaching box, user’ s emergency stop, and each door switch, etc.



Precautions for the basic configuration are shown below.(When CR1D-7xx/CR1Q-7xx is used for the
controller.)

&CAUT'ON Please install the earth leakage breaker in the primary side supply power supply of
the controller because of leakage protection

Controller

Earth leakage
breaker(NV)
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1 Summary

1. Summary

1. 1. What A Network Vision Sensor Is

The network vision sensor is an option that makes it possible to discriminate the position of various types
of work and transport, process, assemble, inspect, and measure work with MELFA robots.
It consists of MELFA-Vision and the vision sensor, and the related options.

1-1 What A Network Vision Sensor Is




1 Summary

1. 2. Features
The network vision sensor has the following functions.

(1) Position detection through high-speed image processing
-High-speed image processing makes it possible to detect the work at high speed, not only when the
angle is not detected, but even when the work includes 360° rotation.
(DWhen the angle is not detected : about 50 ms
@When detecting 360° : about 150 ms
* Measurement conditions Search area: 640x480, Pattern: 90x90
This is the pattern matching processing time using In-Sight5400 (camera
exposure time of 8 ms)
* These values are reference values. These values are not guaranteed.

(2) Ethernet communication

- Since the system can be configured with an Ethernet network, a wide variety of system
configurations can be realized.
@ Up to seven vision sensors can be controlled with one robot controller.
@ Up to three robot controllers can share control of one vision sensor.
@ Systems can be configured with multiple robot controllers and multiple vision sensors.
@ Both robot controller and vision sensor can be debugged using one PC.

-"MELFA-Vision Network Vision Support Software" has image log functions, so it is possible to
check the image state when an error occurred.

(3) Easy setting

-Connect only the Ethernet cable and the power cable to the vision sensor. Connect only the
Ethernet cable to the robot controller at the Ethernet interface.The vision sensor and robot
controller settings can be made simply with MELFA-Vision.

= The vision sensor and robot controller settings can be made simply with MELFA-Vision.

(4) Easy robot program calibration

*The program can be made easily with MELFA-BASIC V commands available for vision sensor
exclusively.
@"NVOpen" command that connects the robot and vision sensor line
@"NVPst" command that starts the vision program and obtains the results
®"NVClose" command that cuts off the robot and vision sensor line

*This system is equipped with a simple calibration function that can handle a variety of camera
installation positions.

(5) Space saving, wiring saving
*Since the vision sensor combines the camera and controller in one piece, the only wiring needed is
the Ethernet cable and power supply cable, so wiring does not take up space.

(6) Easy maintenance
*It is possible to store recognized images on a PC with MELFA-Vision running, to check the image
when an error occurred, and to find the cause of the error easily.

Features 1-2
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1. 3. Applications

Here are major applications of the network vision sensor.

(1) Loading/Unloading Machined Parts

Figure 1-1 Example of Loading/Unloading Machined Parts

(2) Processed Food Pallet Transfer

Figure 1-2 Example of Processed Food Pallet Transfer

(3) Lining Up and Palletizing Electronic Parts

Figure 1-3 Example of Lining Up and Palletizing Electronic Parts

1-3 Applications
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(4) Small Electrical Product Assembly

Figure 1-4 Example of Small Electrical Product Assembly

(5) Lining Up Parts

Figure 1-5 Example of Lining Up Parts

(6) Small Electronic Parts Mounting

Figure 1-6 Example of Small Electronic Parts Mounting

Applications 17-4



1 Summary

1. 4. Explanation of terms

This section explains the terms used in this manual.

CCD (Charge Coupled Device) -

Degree of matching (score) -+

Ofﬂlne .........................................

online ........................................

Picture element (pixel) -

Contrast .....................................

Trigger ........................................

Pattern matchlng ........................

Vision program (job) -+

This is the most general pickup element used in cameras.

This value indicates the degree to which the image matches the registered
pattern. This value ranges from 0 to 100. The closer to 100, the higher the
degree of matching.

This is a vision sensor mode for such work as setting the vision sensor
operating environment, setting the image processing, and backing up data to a
PC.

This is the vision sensor mode in which the vision sensor executes image
processing under command from the robot controller.

This is the smallest unit of data making up the image. One image comprises
640x480 pixels. Depending on the type of vision sensor, one image comprises
1024x768 or 1600x1200 pixels.

This is a yardstick expressing the "brightness" of a pixel in units from 0-255. The
smaller this value, the darker the pixel; the higher this value, the brighter the
pixel.

This is coordinate conversion for converting from the image processing
coordinate system to the robot coordinate system.

This is the cutoff point for degree of matching scores.
This is the exposure time (the time during which the CCD accumulates charge).

This rearranges the order in which data (recognition results) is output to the
robot according to the specified item.

This is the starting signal for starting the exposure (image capture).

This is processing for detecting the pattern that matches the pattern registered
from the captured image.

This is the program that executes such image processing as pattern matching,
blobbing, etc. The image processing can be set freely.

This is a form of image processing for improving the picture quality.

This is a type of image processing for detecting blobs with features in the image
captured. Bright sections are expressed as white; dark sections are expressed
as black.

This is the network vision sensor name. This is registered in the initial settings.
Images can be displayed in real time by shooting continuously.
This is the processing area for executing image processing.

This function stores the image taken in with online operation and the execution
results (log).

This is the accumulation of charge on the CCD. When light strikes the CCD,
charge accumulates and the degree of this accumulation becomes the degree
of brightness of the image.

1-5 Explanation of terms



2 System configuration

2. System configuration

2. 1. Component Devices

2.1.1. Constitution of MELFA-Vision and the network vision sensor

The composition of the MELFA-Vision and the network vision sensor basic set that you have purchased is
shown in "Table 2-1 List of Network Vision Sensor Basic Set Composition”.

Table 2-1 List of Network Vision Sensor Basic Set Composition

Network vision sensor set MELFA-Vision
4D-2CG 4D-2CG 4D-2CG 4D-2CG 4D-2CG 4D-2CG
Type 5100 5400 5401 5403 5400C 5400R SPV;ISI\:EC
Composition article name -PKG -PKG -PKG -PKG —-PKG —PKG
Vision sensor 5100 o
Vision sensor 5400 [ J Prepare by the
Vision sensor 5401 o customer
Vision sensor 5403 o (*5)
Vision sensor 5400C o (*6)
Vision sensor 5400R o
?\/lllif:lt?; SS:r?eSgr 54005/5600/ (*7)Availavle only for the support function.(by MELFA-Vision)
[ J
Thread guard [ )
Breakout cable (5m) (x1) o
Network cable (5m) (1) o
Camera cable (5m) (x4) o
remote head camera installation bracket
(+4) o Lens cover
In—-Sight5000 series installation guide [ )

CD-ROM :Part# 206—6364—*** (*2)
*In-Sight Explorer

*In—Sight Display Control o
*In-Sight OPC Server Software
Document (Help/Installation Manuals)
MELFA-Vision :

CD-ROM :3D-51C-WINE (*3)

*MELFA-Vision
(Network vision support software)

*Instruction manual .
BFP—-A8780

(*1) The cable length can be changed. For details, see "Table 2-2 List of Network Vision Sensor
Related Options".

(*2) This is a CD-ROM that comes with a vision sensor made by the Cognex Corporation.

This CD-ROM contains the software and operations manual required for using the network
vision sensor. The *** in the model name part number is the version number.

(*3) The instructions manual is included in CD-ROM of MELFA-Vision.

(*4) The camera cable which connects the remote head camera and the vision sensor,and the
remote head camera installation bracket is bundled for Network Vision sensor 5400R.

(*5) These specifications apply when the vision sensor and related options are prepared by the user
and only MELFA-Vision (network vision sensor support software and instruction manual) is
provided. The applicable vision sensors (COGNEX brand) are listed in Table 3-4 THE
CORRESPONDENCE TYPE AND VERSION OF MELFA-VISION for reference.

(*6) Note: The vision sensor must be equipped with an image processing algorithm (PatMax).
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2 System configuration

Table 2-2 List of Network Vision Sensor Related Options

Option name

Model

Network cable 0.6m CCB-84901-1001-00
2m CCB-84901-1002-02
5m CCB-84901-1003-05
10m CCB-84901-1004-10
15m CCB-84901-1005-15
30m CCB-84901-1006-30

Breakout cable 2m CCB-84901-0101-02
5m CCB-84901-0102-05
10m CCB-84901-0103-10
15m CCB-84901-0104-15

Camera cable 5m CCB-84901-0303-05
10m CCB-84901-0304-10
15m CCB-84901-0305-15

I/O Module Terminal block conversion module |CIO-1350
I/O Expansion module ClO-1450
(8 inputs/8 outputs)

Diffused ring light(red) IFS-DRL-050

Direct ring light(red) IFS-RRL0OS0

Direct ring light(white) IFS-WRL050

Network vision sensor instruction manual (booklet) BFP-A8780
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2 System configuration

The composition of the basic set(All-in-one design) are shown in figures.

«—— |Lens cover

BBee—2

- Orring

= |n-sight vision sensor

J

3 m +—— Breakout cable

ey

C@*—Network cable

COGNEX

Tr: Vision for Indusiry™

Installing In-Sight”
5000 Series Vision Sensors

MITSUBISHI
MELFA-Vision

Version 1.0

In-Sight Software CD-ROM

Installation guide
Figure 2-1 Basic set(All-in-one design) composition

MELFA-Vision CD-ROM

Component Devices 2-8



2 System configuration

The composition of 4D-2CG-5400R-PKG(Remote Head) are shown in figures.

B e
Y CA NN NN

Remote Head Camera

A

1]

ﬁ;] B 4 ¢ ' [DEHI ]]]1 <«— Camera Cable

<+——— Network Vision sensor

mm: m <«—— Breakout Cable

@ <«—— Network Cable

COGNEX

Wision for Industry™

MITSUBISHI
MELFA-Vision

Viersion 1.0

Installing In-Sight”
5000 Series Vision Sensors

In-Sight Software CD-ROM MELFA-Vision CD-ROM

Installation guide
Figure 2-2 Basic set(Remote Head Type) composition
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2 System configuration

2.1.2. Equipment provided by customer

In addition to this product, the system also includes equipment provided by the customer. “Table 2-3 List of
Equipment Provided by Customer" shows the minimum necessary equipment. The equipment for the
customer to provide depends on the system. For details, see “2.2 System configuration example”.

Table 2-3 List of Equipment Provided by Customer

Device name Recommended product
Vision sensor In-Sight5000 series (Refer Table 2-1) (*1)
Breakout cable — (Refer Table 2-1,Table 2-2)  (*1)
Network cable — (Refer Table 2-1,Table 2-2)  (*1)
Camera lens C mount lens (CS mount lens is possible for 5400R.)
24V power supply 24 VDC (£10%)

(5100/5400/5400C/5401 are 350mA or larger, 5403 is 500mA or larger,
5400R is 250mA or larger.)

PC CPU Intel® Pentium® Il 700MHz (or equivalent) or faster
Memory size 256 MB min.
Hard disk Available capacity of 200 MB min.
0Ss Microsoft® Windows® 2000, Service Pack 4

Microsoft® Windows® XP Professional,
Service Pack 2

Display An SVGA (800x600) or higher resolution display with
graphic functions that can display at least 16 colors

Disc device CD-ROM drive

Keyboard PC/AT compatible keyboard

Pointing device | Device that operates in Windows® operating system

Communications |Must have Ethernet line that operates in Windows®
operating system

Hub A switching hub is recommended.
Ethernet straight cable Any straight Ethernet cable is OK.
Lighting device Select the optimum lighting for the work to be recognized.

LED lights are recommended for their long service life.
(*1) It is attached to the network vision sensor set
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2 System configuration

2. 2. System configuration example

2.2.1. Configuration with one robot controller (SD series) and one vision sensor

Below is shown the entire configuration (robot system) when one camera is used.

| In—Sight &1 00,/5400,/54000C
i In-Sight B401./5403

1

24V Power

Personal
computer

M 7

Robot
Robot controller

Figure 2-3 Configuration (Robot System) When One Camera Is Used

Below is a list of the equipment configuration when one camera is used.
Table 2-4 List of Configuration When One Camera Is Used

Part name Format Manufacturer | Q'ty Remarks
Robot controller CRnD-700 series Mitsubishi 1 |S/W version P4 or later
Robot main unit All models Electric 1
MELFA-Vision 3D-51C-WINE 1 |(*4)
Vision sensor | Vision sensor In-Sight 5000 series | COGNEX 1 | Software: 3.20 or later( * 4)
Breakout cable | — 1 |(*4)
Network cable | — 1 |(*4)
Lens C mount lens(*1) — 1 | Provided by customer (*2)
24V power supply — (*3) . 1
PC - — 1
Hub — — 1
Ethernet cable (straight) — — 2
Lighting device — — 1

(*1) Select from general C mount lenses.
(*2) The half tone (gray) section is the equipment provided by the customer.

(*3) Forthe 24 VDC (£10%) power supply, the vision sensor requires a minimum of 350 mA(5403:a minimum of

500mA / 5400R: a minimum of 250mA).
(*4) Itis attached to the network vision sensor set
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2 System configuration

2.2.2. Configuration with one robot controller (SD series) and two vision sensors
Below is shown the entire configuration (robot system) when two cameras are used.

In—Sight 5100/5400/5400C
In—Sight 5401/5403

\I ' \I '
| 4
i | i |

U

y ::ﬂ Personal
N, T computer
A L -
. - ' ; ’.-
Robot ‘ ’

Robot controller

Figure 2-4 Configuration (Robot System) When Two Cameras Are Used

Below is a list of the equipment configuration when two cameras are used.
Table 2-5 List of Configuration When Two Cameras Are Used

Part name Format Manufacturer | Q'ty Remarks

Robot controller CRnD-700 series Mitsubishi 1 | S/W version P4 or later
Robot main unit All models Electric 1
MELFA-Vision 3D-51C-WINE 1 [(*5)
Vision sensor Vision sensor | In-Sight 5000 series | COGNEX 2 | Software: 3.20 or later( * 5)

(*4) Breakout cable | — 2 [(x5)

Network cable | — 2 |(*5)

Lens (*4) C mount lens(*1) — 2 |Provided by customer (*2)
24V power supply — (*3) — 1
PC — — 1
Hub — — 1
Ethernet cable (straight) — — 2
Lighting device = = 1

(*1) Select from general C mount lenses.

(*2) The half tone (gray) section is the equipment provided by the customer.

(*3) For the 24 VDC (x10%) power supply, the vision sensor requires a minimum of 350 mA(5403:a minimum of
500mA / 5400R: a minimum of 250mA).

(*4) Up to seven vision sensors can be connected at the same time to one robot controller, so prepare the
"necessary quantity” for the number of vision sensors you use.

(*5) ltis attached to the network vision sensor set
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2 System configuration

2.2.3. Configuration with tree robot controllers (SD series)and one vision sensor

Below is shown the entire configuration (robot system) when one camera is used with three robots.

WAL
l 24V Power

In—Sight 5100/5400/5400C
In—Sight 5401/5403

Robot controller Personal
computer
e L T
Ve / e / S /
R t& r? Robot A G

Figure 2-5 Configuration (Robot System) When One Camera Is Used with Three Robots

Below is a list of the equipment configuration when one camera is used with three robots.
Table 2-6 List of Configuration When One Camera Is Used with Three Robots

Part name Format Manufacturer Q'ty Remarks
Robot controller (*4) CRnD-700 series Mitsubishi 1 S/W version P4 or later
Robot main unit All models Electric 3
MELFA-Vision 3D-51C-WINE 1 [(*5)
Vision sensor | Vision sensor | In-Sight 5000 series 1 Software: 3.20 or later
Breakout cable 1
Network cable 1
Lens C mount lens(*1) — 1 Provided by customer (*2)
24V power supply — (*3) — 1
PC — — 1
Hub — — 1
Ethernet cable (straight) — — 4
Lighting device — — 1

(*1) Select from general C mount lenses.

(*2) The half tone (gray) section is the equipment provided by the customer.

(*3) For the 24 VDC (x10%) power supply, the vision sensor requires a minimum of 350 mA(5403:a
minimum of 500mA / 5400R: a minimum of 250mA).

(*4) Itis attached to the network vision sensor set
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2 System configuration
2.2.4. Configuration with one robot controller(SQ series) and one vision sensor

Below is shown the entire configuration (robot system) when one camera is used.

In-Sight 5100/5400/5400C
In-Sight 5401/5403

24V Power

PLC system

— 2

5 a Robot CPU unit

" ‘ # (robot controller)
- \ Driveunit

- (robot controller)
(Example is CR2Q-700 series)

Figure 2-6 Configuration (Robot System) When One Camera Is Used

Table 2-7 List of Configuration When One Camera Is Used

Part name Format Manufacturer| Q'ty Remarks
Robot controller CRnQ-700 series Mitsubishi 1 S/W version N1or later
Robot main unit All models Electric 1
MELFA-Vision 3D-51C-WINE 1 (x4)
Vision sensor | Vision sensor In-Sight5000 series COGNEX 1 IS/tW ( \S:rsion 3.20 or
ater (*

Breakout cable — 1 |(x4)

Network cable — 1 (x4)
Lens C mount lens (*1) — 1 Provided by customer
24V power supply — (*3) — 1 |(*2)
PC — - 1
Hub — — 1
Ethernet cable (straight) — — 2
Lighting device — — 1

(*1) Select from general C mount lenses. C mount lens is possible for 5400R.

(*2) The half tone (gray) section is the equipment provided by the customer

(*3) For the 24 VDC (£10%) power supply, the vision sensor requires a minimum of 350mA (5403:a minimum of
500mA / 5400R: a minimum of 250mA).

(¥4) It is attached to the network vision sensor set
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3 Specifications
3. Specifications

3. 1. Network vision sensor specifications

Here are the specifications of the network vision sensor by itself.

Table 3-1 Network Vision Sensor Stand-Alone Specifications

Standard Hig::;l:igfor Color High-resolution Remote Head
5100 5400 5400C (*1) 5401 (*1) 5403 (*1) 5400R (*1)
Magnificati | Average performance with
on ratio standard edition as 1 (*2) x1 x2.5 x2 x2.5
Memo Vision program storage area :32MB
ry Image processing area :64MB
Firmware Version Ver. 3.2 or later
Camera Resolution 640x480 | 1024x768 1600x1200 640x480
CCD sensor size 1/3 inch 1/1.8 inch 1/3 inch
Color x [e) | x
Exposure[ms] 0.032-1000 0.027-1000 0.025-1000
Image capture speed
(frames/sec.) (*3) 60 20 15 40
Capture[greytones] 256 | 16,777,216 256
Weight[g]
(lens cover mounted, no 297.6 294.8
lens)
Display VGA board x
option PC O
1/0 option Trigger/high-speed output N
(*6) count OF2("5)
1/0O breakout o
expansion module
Ethernet I/O support o
(512 input max./512 output)
I(Qg;rface Ethemet O(Communication lines: 3 lines)
Lighting Integrated lighting option O X
Application Controller pad/VGA x
development [ |n-Sight Explorer/PC /o)
Lens ' CorCs C ci/cs
mounting
Power Voltage condition 24VDC£10%
supply The maximum current 350mA | 500mA [  250mA
Image processing Pattern matching / Blob / Edge/Bar code 2D codes / Text comparison / Histogram / Color
Ambleqt temperature 0-45°C.7-30 - 80°C (*7)
(operation / storage)
Environme Ambient humidity 90°C (no condensation allowed)
ntal Protection IP67 (When lens cover installed)
Impact[G] 80 (IEC68-2-27)
Vibration[G] 10 (10 - 500Hz IEC68-2-6)
ge"'f'catm CE.FCC. UL, CUL o)

(*1) High-resolution edition,Color edition and Remote-Head edition correspond from Ver.1.1

MELFA-Vision.
(*2) The performance values do not include the image capture speed.
(*3) The image capture speeds are the values with an exposure time of 8 ms and full image frame capture.

(*4) A lens cover (that comes with this sensor) is required that was designed to meet the NEMA standard
protection specifications.
(*5) One high-speed output is for strobe.
(*6) 1/0 and Ethernet cable The maximum curve radius is 38 mm.
(*7) The maximum operating temperature of the remote head is possible for 5400R up to 50°C.

of
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3 Specifications

3.1.1. External Dimensions of Network Vision Sensor(5100/5400/5401/5403/5400C)

Externals dimensions of Network Vision Sensor(5100/5400/5401/5403/5400C) is shown below.
please refer when you fix the Vision sensor.

Ll Unit: mm (inch)
[EET] _
A g Optical axis
.fl.[~|]|
30,
[1.54) 57 250 _
. 4.2 1753 0.22) 0.5 |
&) TIES] YP, 4 s | =
- i — ] ~
Dptical § rm Ot
pcal ___ Optic
s (4- i @
= Fj |-
= _ J iR
) e L) e 28
N f o/ e r
| Plastic Icrr;cu;zr A e
= [ontiona) / L
) / © ®
/
C mount ~
(1 - 32 Trews)
N - 4 0-mm —] 1 | o
St W4 - 8.0-mm i ﬁ
deep hale x 4
50.0
[1.42) (.47
198 | 224
077 {068

Figure 3-1 External Charts of Network Vision Sensor(5100/5400/5401/5403/5400C)
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3 Specifications

3.1.2. External Dimensions of Network Vision Sensor 5400R

Externals dimensions of Network Vision Sensor 5400R is shown below.
please refer when you fix the Vision sensor.

Unit:mm

e 136.2 -

- 61.4 —

o8 17.8

5.5 -

Figure 3-2 External Charts of Network Vision Sensor 5400R (Processor part)
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3 Specifications

Unit:mm

—— 506 o —axhl3
f deep hole 6.7
3] ——————-— i

. 6.4 o Logo

@
32

@

W12 Connecter -~

Figure 3-3 External Charts of Network Vision Sensor 5400R (Remote Head part)
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Figure 3-4 External Charts of Network Vision Sensor 5400R (Bracket part)
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3 Specifications

3. 2. Robot controller specifications

The robot controller specifications related to the network vision sensor is shown below.

Table 3-2 Robot Controller Specifications

ltem Specifications
Software Robot controller :CRNQ-700 series:S/W version N1 or later
CRNnQ-700 series: S/W version P4 or later
RT ToolBox 2 :Recommend Ver.1.0 or later.
Applicable robot controllers | CRn-500 / CRnQ-7xx / CRnD-7xx
Connectable robots All robots

Number of sensors and
robots connectable

Number of cameras per robot controller
Number of robot controllers that can be connected per vision sensor

:7 maximum
:3 maximum

Robot program language

MELFA-BASIC V with special vision sensor commands
MELFA-BASIC IV can be used
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3 Specifications

3. 3. MELFA-Vision

3.3. 1.

Features

MELFA-Vision is software that provides support for those using vision sensors for the first time and support

for connections between robot controllers and vision sensors. Below are the basic functions and features of

MELFA-Vision.
Table 3-3 MELFA-Vision Basic Functions and Features
Function Features
1 Logon and logoff You log on to specify the vision sensors on the network and control them. Also, you log
off to end control.
Image operations Images captured with the vision sensor are operated on as follows.
Capture request This manually requests the vision sensor to capture an image and requests live (real
2 time) capturing.
Camera image This changes the display magnification ratio for images captured with the vision sensor.
adjustment
Online and offline When a robot controller controls vision sensors, it is put online (making it controllable
3 from the outside); when making such settings as vision program writing, changing, and
deleting, it is put offline.
Vision program writing This registers frequently used image processing (pattern matching, blob and color) as
4 templates. Each of these image processing types easily using the setting screen with
easy-to-understand work procedure.
It is also possible to edit, delete, and change the name of written vision programs.
5 Recognition result The vision sensor image processing results can be displayed and the recognized
display quantity and recognized work position are checked.
6 Robot controller It is easy to make settings for communicating between the robot controller and vision
communication settings |sensor.
Robot and The position of work recognized by a vision sensor can be converted the robot
7 |vision sensor calibration |coordinate system. In this way, work positions received from the vision sensor become
positions at which the robot directly holds the work.
8 Image Log Images recognized by a vision sensor can be stored on a PC. This makes it possible to
analyze later pictures of work that could not be recognized and aids in finding the cause.
File transfer Files can be transferred between a vision sensor and a PC.
9 Backup All data set on a vision sensor can be stored on a PC.
Restore Backup data stored on a PC can be returned to a vision sensor.
Cloning It is possible to set multiple vision sensors with the same settings as one vision sensor.
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3 Specifications

Version correspondence with the vision sensor by COGNEX and MELFA-Vision is shown in the following.
@ : Indicates supported model name of each version
Table 3-4 THE CORRESPONDENCE TYPE AND VERSION OF MELFA-VISION

In-Sight Specification Ver10 | Verdd | Vertil | Ver20
model name
5100 Standard o (] [ J o
5101 Standard + High resolution1
(1,024x768) o o o
5103 Standard + High resolution2
(1,600x1,200) ® ® ®
5100C Standard + color [ J o (]
5400 High performance o o o o
5401 High performance + High resolution1
(1,024x768) o ® ® ®
5403 High performance + High resolution2
(1,600x1,200) ® ® ® ®
5400C High performance+ color o o [ [
5400R High performance+ Remote head o o (]
5400S High performance+ Stainless steel body [ { ]
5403S High performance + High resolution2
+ Stainless steel body o o
(1,600x1,200)
5400CS High performance+ color ° Y
+ Stainless steel body
5600 High speed o o
5603 High speed + High resolution2 PY °
(1,600x1,200)
1100(Micro) Micro standard [ ] (]
1400(Micro) Micro high performance o {
1403(Micro) Micro high performance + High resolution2 PY °
(1,600x1,200)
1100C(Micro) Micro standard + color (]
1400C(Micro) Micro high performance + color o
1403C(Micro) Micro high performance + High resolution2 Y
(1,600x1,200) + color

3.3.2.

Below is the PC operating environment for MELFA-Vision.

Operating Environment

Table 3-5 MELFA-Vision Operating Environment

Item Requirement
CPU Intel® Pentium® Il 700MHz (or equivalent) or faster
Main memory 256 MB min.
Hard disk Available capacity of 200 MB min.
(O] Microsoft® Windows® 2000, Service Pack 4

Microsoft® Windows® XP Professional, Service Pack 2

Display An SVGA (800x600) or higher resolution display with graphic functions that can
display at least 16 colors

Disc device CD-ROM drive

Keyboard PC/AT compatible keyboard

Pointing device
Communications

Device that operates in Windows® operating system
Must have Ethernet line that operates in Windows® operating system
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4 Work Charts

4. Work Charts
4. 1. Work procedure chart

This chapter explains the work procedure for building a vision system using our robots.
Check the following procedure before working.

Step1

Step2

Step3

Step4

( Start of work >

Equipment preparation and COnneCtiOn (Chapter 5) | lllllllllllllllllllllllllllllllllllllllllllll l:
Prepare and connect the required equipment and install the software (p.5-23)
H I llllllllllllllllllllllllllllllllllllllllllllll
Vision Sensor Initial Settings (ChapterB) - | ... eeeereeere s e s e s see sy
Vision sensor default settings (p.6-29)
Work recognition test (p.6-33)
H | :
Robot Controller Settings (Chapter7) |7
g ---------------------------------------------------- r ---------------------------------------------------- ;
: Robot controller communication settings (p.7-54) :
Calibration settings (p.7-59)
Robot program writing (MELFA-BASIC V) (p.7-70)
I
Automatic operation test (p.7-72)
Malntenance (Chapter 8) ----------------------------------------------- :
: Vision sensor data backup (p.8-77) :
Y
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5 Equipment preparation and connection

5. Equipment preparation and connection

This chapter explains how to prepare necessary equipment, connect it to the system, etc., using a system with
one vision sensor and one robot controller as an example.

9. 1. Equipment preparation

The following equipment is required for building the vision system. Included is equipment that must be
provided by the customer, so prepare what is necessary for your system.

Table 5-1 List of Configuration When One Camera Is Used

Part name Format Manufacturer | Q'ty Remarks
Robot controller CRnQ-700 series Mitsubishi 1 CRnQ-700 series:
or Electric S/W version N1 or later
CRnD-700 series CRnD-700 series:
S/W version P4 or later
Robot main unit All models 1
Teaching pendant R32TB. R56TB 1
Network Vision sensor In-Sight 5000 series 1 Software: 3.20 or later
vision sensor | Breakout cable 1
basic set Network cable 1
Lens C mount lens = 1 Provided by customer
24V power supply — = 1
PC = = 1
Hub — = 1
Ethernet cable (straight) — = 2
Lightning device - = 1
Robot hand - Mitsubishi 1 Equipment arranged for as
Hand interface card 2A-RZ365/2A-RZ375 | Electric 1 necessary
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5 Equipment preparation and connection

9. 2. Equipment connection

This section explains how to connect the equipment prepared.

5.2.1. Individual equipment connections

This section explains how to connect each piece of equipment.
For details on how to install the lens on the vision sensor main unit, how to install the breakout cable, and how
to install the network cable, see the "In-Sight 5000 Series Installation Guide".

(1) Install the C mount lens on the vision sensor. The C mount lens focal distance depends on the
distance between the lens and the work and the field of vision the customer requires for image
processing.

(2) Connect the Ethernet cable to the connector (female) labeled "ENET".

(3) Connect the breakout cable to the connector (male) labeled "24VDC".

(4) Connect the other end of the 24V power supply with the "24VDC" (white/green) wire and the
"GND" (brown) wire.

(5) Connect the other end of the Ethernet cable to hub.

In—Sight5100/5400

W 24V power supply

| Hub

GOORUEEEEE T

(6) Connect the Ethernet straight cable to the hub and the other end to the PC.

In-Sight5100/5400

il

d 24V power supply
Hu

b

0DOREEOOQO T

PC Tool
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5 Equipment preparation and connection

(7) Connect the Ethernet straight cable to the hub and the other end to the robot controller's
Ethernet interface card.

CRnQ-7xx series

iQ Platform PLC

Connect with DISP I/F of the robot CPU unit
(robot controller).

Connect the Ethernet cable to the hub Connect the Ethernet cable to the hub

Connect with CNDISP of
the drive unit.

Drive unit (robot
controller)

CRnD-7xx serie )
Connect with LAN1 of

the Ethernet interface

Robot controller

Connect the Ethernet cable to the hub

Figure 5-1 Connect the Ethernet cable
In-Sight 5100,/5400/5400C

FrGhl D00 00 000G
” Frighl HEI AIE In—Sight 5401/5403
I !
4 Personal T
computer X 24V power
Personal
computer

24V power

Hub

Personal
computer

Robot CPU unit
(robot controller)

I i -
i i . f
. ¥
Robot o

CRnD-7xx_series CRnQ-7xx series
Figure 5-2 System configuration

Driveunit
(robot controller)

Robot controller
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5 Equipment preparation and connection

5. 3. Software installation

This product comes with two CD-ROMSs (In-Sight and MELFA-Vision). Each CD-ROM contains software
necessary for starting up the vision system.

This section explains how to install this software.

Before installing the vision sensor dedicated software (In-Sight Explorer), always check the model and type of
vision sensor and the version of the vision sensor dedicated software (In-Sight Explorer) being used.

Before installing MELFA-Vision, check the version of MELFA-Vision being used.

5.3.1.  Vision sensor dedicated software (In-Sight Explorer Ver.4.1 or later)
installation

This section explains how to install the vision sensor dedicated software (In-Sight Explorer Ver.4.1 or later).

(1) End all applications that are running

(2) Insert the In-Sight installation CD-ROM into the PC's CD-ROM drive. When the installation
program starts automatically, the following screen is displayed.

(3) Click the items indicated as not installed, and install each tool

I3}
coenex [

irwriadl Sodteure

UL F in-hight Software 4.1.1
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5 Equipment preparation and connection

COGNEX s

sl Tofteer.

An installed check

Figure 5-3 In—Sight Software Setup Screen

(4) When installation is completed, the icon for the installed software will appear on the personal
computer's desktop
(5) Start the installed software to make sure it has been installed correctly
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5 Equipment preparation and connection
5.3.2. Vision sensor dedicated software (In-Sight Explorer) installation

This section explains how to install the vision sensor dedicated software (In-Sight Explorer before Ver.4.1).

(1) End all applications that are running.
(2) Insert the In-Sight installation CD-ROM into the PC's CD-ROM drive. When the installation
program starts automatically, the following screen is displayed.

% In-Sight Software 3.2.0 Setup

In-Sight Software 3.2.0 Setup

In :

1 Microsoft NET Framework 1.1 Englizh ﬂ
Mot Installed

2 Microzoft NET Framework 1.1 Service Pack 1
Mot Inztalled

3 In-5ight Software 3.2.0
Mot Installed

4 Adobe RBeader 6.0.1 [to view In-5ight Hardware Manuals]
Mot Installed

i Wiew In-Sight Felease Motes |

Figure 5-4 In-Sight Software Setup Screen

(3) Select the language displayed on the right side of the screen.

(4) Click the [1] — [3] buttons in order to install the respective software.

(5) For [4], click if your PC does not yet have Adobe Reader installed. Also click to install Adobe
Reader if you have an older version.

(6) When each piece of software has been installed, "Installed" is displayed next to that item on the
installation program screen. Check that "Installed" is displayed next to [1] — [3]. Whether or not to
install [4] is up to your judgment.

(7) When the installation is complete, the icons for the installed software are displayed on the PC's
desktop.

5.3.3. MELFA-Vision installation

This section explains how to install MELFA-Vision (network vision sensor support software).
Install this product with the following procedure.

€ When "MELFA-Vision" is installed in the personal computer, ". NET Framework 1.1" is installed.
& If the OS is one of those followings, you must be logged on as an Administrator or as a member of the
Administrators group in order to install this software.
- Microsoft® Windows® 2000 Professional Operating System
- Microsoft® Windows® XP Professional Operating System
(1) Set this CD-ROM in the personal computer's CD-ROM drive. The Setup screen will be started
up automatically.
(2) If the screen does not start up automatically, carry out the following procedure.
(a) Select the [start] button and [run]
(b) Check the CD-ROM drive name. Input as shown below.
"Drive name":\\Setup.exe

(If the CD-ROM drive is "D:", this will be "D:\\Setup.exe".)
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Run

Type the name of a program, folder, document, o Internet
rezource, and Windows will open it far pou.

Open: ID

“hzetup.exe j

Ok I Cancel | Browsze. . |

Figure 5-5 Run

MELFA-Wisien Loeleh - InetalliEh e d Wiesod

Tolcomn Lo The InslallZhinld Firard Tor
WELFA-Yiaion Emglish

Thee [ristal IZhisld® Tizerd will instel]
BILFA-¥islon Englfeh on your coseuter. To
conk iras, elisl 1.

G~
\/

(3) Installation procedure

Figure 5-6 Start installation

| (a) Set the CD-ROM in PC's CD-ROM drive. I ‘
+ | (f) Input "Customer Information"
(b) Open "Setup.exe" in CD-ROM. *
(when it is not started automatically)
| (g) Input Product ID

(c) Starting installation Wizard

v

| (h) Choose Destination Location

v

(d)Installation of .NET Framework 1.1
(When .NET Framwork 1.1 is not installed)

v

(e) License Agreement

v
I | (i) Installation Wizard Complete
v
(j) Start the program, and confirm whether
I the product was installed correctly

v

* Product ID is printed on

the License Certificate

Below are the contents of the CD-ROM.

\ .

—% Se.tup.exe

"] Dog reee-
o D [V

(4) Installation check

When the installation is complete, the installed software can be started from the Windows Start
menu. For details, see "6.2.1 Starting MELFA-Vision (network vision sensor support software)".

The files for installation of “MELFA-Vision”.

Instruction Manual(pdf)

This folder contains the user registration

application form(for faxing)
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5. 4. Vision Sensor Initial Settings (In-Sight Explorer Ver.4.10r later)

The first time you use your vision sensor, if you use a DHCP server, just switching on the power for the vision
sensor automatically sets its IP address, but if you are not using a DHCP server, it is necessary to make this
initial setting with the "In-Sight Connection Manager" installed with 5.3.1 Vision sensor dedicated software
(In-Sight Explorer Ver.4.1 or later) installation. The method for this initial setting is as follows.

(1) From the Windows Start menu, click the installed [In-Sight Explorer4.3.1] to start "In-Sight
Connection Manager"

o

Ih-Sight
Explorer 4.3

Alternatively, double click displayed on the desktop
(2) Select and click [System] from the displayed screen's menu bar
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(4) The following screen appears when [Add Sensor/Device to Network] is selected.
Click the [OK] button, and turn the vision sensor power OFF.

Wait at least five seconds, and then turn the power ON again.
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(5) The devices to add to the network will appear, so select the displayed device and input the IP
address. When finished inputting, click the [Close] button.

o L it T b R & %8 2 e

) Tom s ]
siaaldW NI el SSMML WTHER

-

L A S
s
sainl 0

(B 1 b o i £

W
; - An IP address is required for a personal

computer, a robot controller, and a camera.
Ex.) Personal computer: 192-168—0-10 .
Controller: 192-168-0-20
Camera: 192-168-0-30
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= o o W g e L da
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E(ey point: For details on the In—Sight connection manager, see the In—Sight Explorer help. ]
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6. Vision Sensor Settings

This chapter explains the vision sensor settings for recognizing work images.

6. 1. Vision Sensor Initial Settings

The first time you use your vision sensor, if you use a DHCP server, just switching on the power for the vision
sensor automatically sets its IP address, but if you are not using a DHCP server, it is necessary to make this
initial setting with the "In-Sight Connection Manager" installed with “5.3.2 Vision sensor dedicated software
(In-Sight Explorer) installation”. The method for this initial setting is as follows.

(1) From the Windows Start menu, click the installed [In-Sight Connection Manager] to start "In-Sight

5

Connection Manager".

Ih-Sight
G tioh
Alternatively, double click LEi=E] displayed on the desktop.
(2) On the displayed screen select [Setup one or more In-Sight vision sensors to work on my network],
then click the [Next] button.

E In-Sight Connection Manager,

In-Sight Connection Manager
What do pou want ta do?

" Connect a single In-Sight wision sensar directly to my computer

- Fﬂ ! f* Setup one or more In-Sight vizion senzors o work on my network,

[ Mext > l [ Lancel ]

[ Key point: For details on the In-Sight connection manager, see the In-Sight Explorer help. ]
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(3) Input the MAC address listed

on the vision sensor main unit sticker, then click the [Add] button.

When connecting multiple vision sensors, add a MAC address for each vision sensor connected.
Also, if you restart by switching Off, then On the power for all the vision sensors set, the MAC

addresses are automatically displayed in a list.

E In-Sight Connection Manager,

In-Sight ¥ision Sensor Selection
Enter the MAC Address of each InSight vision sensor to configure. You can power-cycle any In-Sight vision senzor
to automatically add it to the list.

In-Sight Senzor MAC Address
00do24

In-Sight Senzors To Configure
00-40-24-01-Be+7

< Back Mext > Lancel

J J (

(4) Click the [Next] button.

6 In-Sight Connection Manager

Set Network Configuration
Enter news netwark settings for the sensors selected in the previous step.

Metwork zettings may be obtained automatically if pour network, supports DHCP.  If wour network. does not support
DHCF, ar if you plan to uge static IP addresses, you will need to enter some information below.  [F vou are not sure
what ko enter, contact pour netwark. administrator ar 1S Departret.

* Usze The Following HNetwork S ettings For All S ensors

" Obtain AP Addresses Automatically

IP Address: Enfarad i1 fa next sfan.

Subret mazk: 252850 .0 frequired)
Default gateway: fopfiomnal)
DMS server: fopfional
Damair: yourdamain. corm fopfionafl

’ < Back ] [ Mext » l ’

LCancel ]

(5) Your PC's [Subnet mask] (mandatory), [Default gateway] (option), [DNS server] (option), [Domain]
(option) settings are automatically acquired and displayed. Check that these values are correct, then

click the [Next] button.
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Check with your network administrator for the IP address to set.
Here is an example in which an IP address of "10.50.0.100" is set.

6 In-Sight Connection Manager

Set New In-Sight Yision Sensor Information
In thiz step you need to enter a unique |P address for each In-Sight vision sensor. You can alzo enter a name for
each [n-Sight vision sensor.  If you choose not to enter & name, each In-Sight vizsion senzor will use a default name
provided by the factory [e.g. 155400 summas].

Mote: ‘f'ou can change the name at a later time by re-running the In-Sight Connection Manager.

MaC Address MNew Name Mew [P
00-d0-24-01-Be-f7 Calar 10 .50 . 0 .100

[ < Back ][ Mest > ][ LCancel ]

(6) Input the vision sensor [New Name] (host name) and [New IP], then click the [Next] button.

(7) Click the [Configure] button, cut off the power for the vision sensor, wait at least 5 seconds, then

switch the power back on again.

5 In-Sight Connection Manager

Configure In-Sight Vision Sensors
Click the Configure button to complete the configuration process.  The Statuz column in the table below will indicate
when to power-up each In-Sight vizion zenzor. When the configuration process completes, press the Finish button
to cloze the In-Sight Connection Manager.

WARMING: If you have any | /0 modules connected to yourIn-Sight vision sensors, the outputs may be
unztable during the configuration process.

MAC Address MNew Mame Mew [P Status
00-d0-24-01-Be-f7 - Color 10500100 Pleaze manually cycle power...
< >

(8) When "Settings complete” is displayed in the [Status] column, the settings are complete. Finally click

the [Close] button to close the screen.

5 In-Sight Connection Manager,

Configure In-Sight Vision Sensors
Click the Configure button to complete the configuration process.  The Statuz column in the table below will indicate
when to power-up each InSight vision sensor. “When the configuration process completes, press the Finish button
to cloze the In-Sight Connection Manager.

WARHNING: If you have any | /0 modules connected to yourln-Sight vizion sensors, the outputs may be
unstable during the configur ation process.

MALC Address Mew Name MNew [P Status
00-d0-24-01-Bef7 Calar 10500100 Configuration completed successfully. Network settings verified.
<

LCloze
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6. 2. Work recognition test
This section explains how to register the work to be recognized with the vision sensor and how to test
recognition of this work.

6.2.1.  Starting MELFA-Vision (network vision sensor support software)

This section explains the procedure for starting MELFA-Vision, which can easily execute a work recognition
test.

(1) From the Windows Start menu, click [All Programs] — [MELSOFT Application] — [RT ToolBox] —
[MELFA-Vision] to start "MELFA-Vision".

(2) Select the appropriate vision sensor from the displayed vision sensor list, then click the [Log On]
button.
Input a [User Name] whose access rights for the vision sensor are "Full access" and the [Password],
then click the [OK] button.
* The [User Name] and [Password] are registered in the vision sensor. The default setting is a user
name of "admin" with no password. If the user ID and password have been changed, input the new

user name and password.

Geleci e Sengar to Log On
AT [ 17 oL [ R 1 T

m_nmm-mq%mml

User Name:

Passward: |

( (0] 4 E ! Cancel
" » J

peresn([oaon ] D e

E= g fer (st e
L8 o aeaqies Y
2 [ ——
w—
Wra Gl A
s g
i (vt s rogrwrmi o

p—
i \

- | ot | k

o [ v— ’

Belinh | Mamafs —

e -

[ ptars

Figure 6-1 Starting MELFA-Vision
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This section explains the MELFA-Vision main screen. For details on the MELFA-Vision functions, see "9.2
MELFA-Vision Function Details”.

% MELFA-Vision [Color]

File Wiew Sensor Controller Help

DEX)

(5) Vision Sensor Information

(4) Tool buttons

%0 &

eelaeeel 2%

Name: Found Ma.: 10  Angle Start: | -180
| |Color Current ok |Job1 jok Threshold: 50 Angle End; 180

Frocessing Condition:

(6) Job Editing

JobWision Prograrm)List

Camera lmadge:

IE) Calibration data creation

(9) Status bar

(1) Window

Calihration job
Job1.job
JobZ.job
—
(8) Camera image ]
< | >
Tl Edit
Delete Rename...
Refresh
Calibration Data List
Mo, Existance o~
bt
Refresh |
\ L
L8111 1{]=1 }

Figure 6-2 Main Screen

The default window size is "800x600".

(2) Title

The title character string is "MELFA-Vision [logged in vision sensor name]".

Work recognition test 6-36



6 Vision Sensor Settings

(3) Menu

File Wiew Sensor  Controller  Help
Table 6-1 MELFA-Vision Menu List

Menu Item Sub-item Explanation

File Exit Exits MELFA-Vision.

View Refresh Job Files Updates the job list display on the left of
the screen.

Refresh Calibration Data Updates the calibration data list display at
the bottom left of the screen.

Image Zoom In Raises the magnification ratio for display of
the background picture.

Zoom Out Lowers the magnification ratio for display
of the background picture.

Zoom 1:1 Sets the magnification ratio for display to
1:1.

Zoom to Max Raises the magnification ratio for display of
the background picture to the maximum.

Zoom to Fit Applies the background picture to the
screen.

Zoom to Fill Adjusts so that the picture is displayed on
the entire screen.

Sensor Connection Logon... Logs on to make it possible to control the
specified vision sensor.

Logoff Logs off from the specified vision sensor.
Communication Edits the vision sensor communication
setting settings.

Adjust Lens... Check the adjustment method for the lens
mounted on the vision sensor.

Manual trigger Requests the vision sensor to capture an
image.

|7 ) Select whether the vision sensor can be

~—Online controlled from the outside (online) or
editing of image processing (offline).

|7 Shoots continuously and recognizes

L Live Mode images in real time.

Display Test Result(s)... Monitors the information on the work
recognized by the vision sensor.

Image Log Setting... This makes the FTP settings for storing
images captured with the vision sensor to
the PC.

Start Log Starts the image log.
Quit Log Quits the image log.

User List... Adds, edits, and deletes the user name
and password with which the vision sensor
is logged on to.

Startup... This sets the initial state for when the
vision sensor power has just been
switched On.

Backup... Backs up and restores the vision sensor

Restore... setting contents. A clone can be prepared

Clone To... and copied to another vision sensor.

Delete Calibration Job Deletes calibration data.

Delete All Files Deletes all the calibration data and vision
programs.

Controller Communication setting... This makes the settings for the line
connection between the robot controller
and vision sensor.

Monitor... Monitors the data acquired by the robot.

Help About MELFA-Vision Checks the MELFA-Vision version.
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(4) Tool buttons

& 8| 8o @elalale el 2=

Figure 6-3 Tool Bar

Table 6-2 Tool Button List

sensor to the PC.

Start Log/Quit Log On: Image log reception enabled

Button Tool tip Explanation
g_’& Logon/Logoff On: Logged on
Off: Logged off
@]l Online/Offline On: Online
Off: Offline
ﬁl Manual Trigger Each time this button is clicked, the image is shot.
@l Live Mode On: Live display underway
Off: Live display ended
@l Zoom In Raises the magnification ratio for display of the background picture.
| a Zoom Out Lowers the magnification ratio for display of the background picture.
@ Zoom to Max Increases the background image's display magnification to the maximum.
@ Zoom 1:1 Sets the magnification ratio for display to 1:1.
@ Zoom to Fit Adjusts the background image to the screen.
@) Zoom to Fill Adjusts the image so it is displayed on the entire screen.
/I'g Image Log This makes the settings for FTP transfer of images captured with the vision

Off: Image log reception disabled

(5) Vision Sensor Information
This displays the information for logged on vision sensors.

Processing Conditian:
Mame: g Found Mo 10 Angle Start: | -180
|Color Current Job:  |Jab1 jab Threshald: 50 Angle End: | 180
Figure 6-4 Vision Sensor Information (Pattern Matching)
Table 6-3 Vision Sensor Information Items (Pattern Matching)
Control Operation
Name This is the host name of the vision sensor logged onto. Blank when vision sensor logged off.
Current Job Displays the name of the job being edited.
Found No. Displays the recognition count set with the recognition conditions on the job editing screen.
Threshold Displays the threshold set with the recognition conditions on the job editing screen.
Angle Start Displays the start angle set with the recognition conditions on the job editing screen.
Angle End Displays the end angle set with the recognition conditions on the job editing screen.
. Frocessing Condition:
Marme: Color: Eitherthil  Area Lirit  [100-100000
Colar CurrentJob:  [Job2job Faund Ma. W Threshald: W Greyscale: ’m
mRra lmanes
Figure 6-5 Vision Sensor Information (Blobs)
Table 6-4 Vision Sensor Information ltems (Blobs)
Control Operation
Color Displays the background color and the target color for recognition set with the color setting on the
job editing screen.
Area Limit Displays the minimum and maximum values set with the work surface area on the job editing
screen.
Greyscale Displays the threshold for the grayscale minimum set with the grayscale threshold value on the job
editing screen.
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(6) Job Editing
A list of the job files for the logged on vision sensors is displayed and job files are managed (created,
edited, name changed, updated).

JobMision ProgramiList

Button Explanation
Eaibration o6 : New (N) A job (vision program) is created newly.
job1 jok Deletion (D) A job is deleted.
job2.job Renewal (R) A job list is renewed.
Edit (T) A job is edited (change).
Name change (M) The name of a job is changed.
Alias preservation (A) | The job is named and saves
Mew. . Edit
Delete Rename...
Refresh Save As..

Figure 6-6 Job (Vision Program) List

(7) Calibration data creation
Alist of the calibration for the logged on vision sensors is displayed and calibration data is created.
Calibration Data List

M. Existence ~

1 *

2

3

4

£ '
Edit Refresh

Figure 6-7 Calibration List

(8) Camera image
This displays the logged-on camera image. Black when logged off.

(9) Status bar
This displays the vision sensor mode, image information for the mouse position, and PC image log
reception status.
I(R,G,B)@(295,245):33,32,24 onling |

Figure 6-8 Status Bar

Table 6-5 Status Bar

Control Explanation

Left frame This displays the mouse position image information.
(X coordinate value, Y coordinate value) = Contrast value

Center frame When the vision sensor status changes, the following character strings are
displayed. Anything else is blank.
* "Online"
-+ "Offline"
-+ "Live"

= "Incomplete online"
- "Discrete online"

Right frame This displays the PC image log reception status.
When reception enabled: "Image log reception enabled"
When disabled: Blank
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6.2.2. Image adjustment

This section explains how to adjust the brightness and Diaphragm for the image captured by the vision
SEnsor.

(1) Check the image shot with MELFA-Vision [Camera Image].
From MELFA-Vision menu, click [Sensor] — [Live Mode] or

click |§| from the tool bar to put MELFA-Vision into live image mode.
Put the work to be recognized under the vision sensor and check the resulting image with
MELFA-Vision [Camera Image].

Figure 6-9 Image Check Example
(2) If the field of vision is not appropriate, adjust the distance between the vision sensor and the
work or replace the lens.
@ When the image is too large

Figure 6-10 Example in Which the Image Is Too Large

@ When the image is too small

7\
= |0
7

Figure 6-11 Example in Which the Image Is Too Small
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(3) If the brightness is not appropriate, adjust the lens "Diaphragm”.

Adjust Lens

Look at image and adjust the focus.

Diaphragm

Figure 6-12 Camera Lens adjustment

If the appropriate brightness can not be achieved by just adjusting the Diaphragm, provide different

lighting.
@ Too bright
. A\
K \&
N \&
T v a o
Yo . b2
&
e g\
Figure 6-13 Example in Which the Image Is Too Bright
@ Too dark

Figure 6-14 Example in Which the Image Is Too Dark
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(4) If the focus is not appropriate, adjust the lens "focus".

S 7 0 5

Figure 6-15 Example in Which The Image Is Out of Focus
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6.2.3. Image processing settings

This section explains how to make the image processing settings, using pattern matching image processing
(only one robot, results output as robot absolute coordinate values) as an example. For details on other image
processing, see "9.3.1 Templates provided for MELFA-Vision".

(1) Click [New] under Job (Vision Program) List at the left of the MELFA-Vision main screen. Select
the process method from the displayed [Processing Method] screen, and then click the [OK]

button.

Job{ision Program)List

)

Conew. D Edit
Delet

Rename...

Refresh Save As..

Processing Method E|

Select Processing Method.

Processing Method:

=== R R R S

attern Matching= Rohot1

=Pattern Matching= Robot! Ahsolute positioniResult 10pi...
=Pattern Matching= Robotl Absolute position{Result 20pi...
=Pattern Matching= Robot! Absolute position{Result 30pi...
=Pattern Matching= Robot? Absolute position{Result 1pie...
=Pattern Matching= Robot2 Absolute positioniResult 4pie...
=Pattern Matching= Robot2 Ahsolute positiondResult 10pi...

O DT DO Y o A SN Y PO DG Tt R o P TR Ty PR

( Ok ! Cancel

Job Editing(Pattern Match)

File Mame: |

Current Found Bo: 0

:l Pattern & Search Area] Processing Cnnditinn] Image Lng] Result Cell 4| »

Click the [Adjust Lens] button,if you don't adjust the lens,

Adjust Lenz.. |

Exposure; E.EIEIEIE|: [msec] Orientation: |N|:|rmal j
i0.032~- 1000 Trigoer; |Manua| j
Gain: L -
L W | Camera |Lnnkdnwn J
1 1 1 1 1 1 |J| 1 1 1 1 [
0 100 200 255
Sane As Save | Exit | Test |

Figure 6—16 Selection of Image Processing Method
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(2) Execute the work in order Of the Adjust Image IPattern & Search Area} Processing Cnndmnn} Image Lngl ResultCellL‘L!tabS from Ieﬂ:

to right on the displayed "Job Editing" screen. First, adjust the image with the [Adjust Image] tab.

Job Editing(Pattern Match) M=

File Mame: | Current Found Ma: 1]

[Picture adjustment] tab.
Refer to Table 6-6

Click the [Adjust Lens] button.if you don't adjust the lens. Adjust
d
7
Exposure: EﬂUUEl: [mzec] Crientation: |Nurma| / -
(0.032~1000) Trigger: |ru1anual -
Gain: L T T
n W ( Zamera |Lnukduwn j
1 Ll Ll Ll Ll |_|| Ll Ll Ll Ll ! 1
0 %ﬂ 200 255
yA

Track bar Save Ag | Save | Exit Test

~ |

(3) When you change all the displayed items, then click the [Test] button, the picture is displayed for

when the setting is changed to the main screen [Camera Image], so adjust for clear contrast
between the work and the background. For details on the setting items, see below.
Table 6-6 List of [Adjust Image] Tab Items

Setting item Setting range Explanation

Exposure 0.032 - 1000 This adjusts the exposure time for images captured.

Lowering this value shortens the image take-in time and reduces
the amount of light accumulated on the CDD array, so the image
becomes darker. On the other hand, if this value is raised, the
amount of light accumulated increases, so the image becomes
brighter.

Gain 0-255 This adjusts the image brightness.
Adjust by moving the track bar left and right.
€ When value decreased € When value increased

T
.‘// .“_\\
~
Orientation Normal This changes the direction in which the image is displayed. '
Mirrored 4 Normal image 4 Mirrored horizontally Image
horizontally
Flipped vertically
Rotated 180 o ———— 1
degrees bf e

@ _Flipped vertically Image 4 Rotated 180 degrees Image

&
| =
Va4 2 A
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Setting item Setting range Explanation

Trigger Camera This specifies the image take-in trigger for when the vision
Continuous sensor is "online".
External [Camera]
Manual The image is taken in at the rising edge detected at the
Network camera hardware trigger input port.

[Continuous]
Images are taken in continuously.

[External]
The image is taken in at the rising edge of a discrete /0O (*1)
input bit or serial command.

[Manual]
When the <F5> key is pressed.

[Network]
The image is taken in when the trigger is input to the master
vision sensor on the network.

Direction of a

ww——— —
camera % 5 =g
(The vertical
llation = g
u -t
tion) “ =
Plate ).
- —
Plate 1 Robot
i~ ]
— e
Robot =. :1
L comsime——

W Display Tost Resuhits) [T 56

Fig Humi | b job Fils N I:rgh]l";ﬂ

Fourd Mo ] Fourd Ho | []
Breboll Rabalt
Calite aon P 1 Calitealion Mo 2
Fecognibon Result Fecognibon Result
M S ¥ C M ® ¥ ]
1 JHGET] (R21E- 12T e ] 1 BED I RN
2 FLAT 28T T1.78 A0 =1R1R =T
3 FelGE)  <PAEE TR 3 FAGE TR TRIN
F T <MERATE PG00 1 WG e WA
- Ao sng LR Tw] [ 075 E T ]
[ [

[Direction of a camera)
Facing down or facing up is specified with the [Camera] tab.
[Photography picture]
A picture becomes a front side and the back side by the
direction of a camera.
[Recognition result])
If the recognition result has the the same coordinates of a
vision sensor and a robot when the same work is
photographed facing up and downward, C axis component
will turn into an axial component of downward (front side )
plus and upward (reverse side) minus.

(*1) For details on discrete I/O, see the "In-Sight Installation Guide" that comes with this system.
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(4) The area in which work is detected, registration of work to search for, and the work position
output to the robot are set with the "Job Editing" screen [Pattern & Search Area] tab.

Job Editing(Pattern Match)

File Mame: | Current Found Mo: 0
Pattern & Search Area g Frocessing Condition ] Imane Log ] ResultCell 4| ¥
Click the [Adjust Lens]bufdn.if you don't adpst the lens, Adiust Lens... ‘
Exposure: E-UUUE: [mzec] Orientation: |N|:|rmal j
(0.032~-1000) Trigger; |Manua| j
Gain; L T I -
0 W | Camera |LI:II:II{ dovwn J
1 Ll ! Ll Ll Ll I_II Ll Ll Ll Ll Ll 1
1] 100 200 255
Save As | Save | Exit ‘ Test |

EoX

L

Job Editing(Pattern Match) A=

File Narme: |

Current Found Mo: 1]

Adjust Image § Pattern & Search Area l Processing Cnnditinn] Image Lng] Result Cell 4| P

Click the [Image] huttans to set up the Search area and the Pattern in numerical order.

{13 Specify Search area Image
{2) Select Pattern Image

{3) Set Qutput position

r Start editing at center |
pasition in the pattern. MELELE
COffset from the Center of Model
(= 0, -10 [Pixel]

Save As | Save Exit Test

Work recognition test
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(4-1)Determining the search area
When you click the "Search area" [Image] button, the focus shifts to the main screen and a red frame is
displayed around [Camera Image] on the main screen. The registered work is detected from the area
enclosed by the red frame. The area in which the work is detected can be changed with the mouse or

keyboard.

If you use the keyboard, each time the [F9] key is pressed, the "area adjustment mark" changes and fine
adjustments can be made with the [arrow keys]. To finalize the area, press the [OK] key; to cancel it,
press the [Cancel] key. The focus returns to the "Job Editing" screen.

File Mame: Current Found Mo: 0

Frocessing Condition] Image Log] Result Cell 4| »

Adjust Image

Click the [Image] buttons to set up the Search area and the Pattern in numerical order.

(1) Specify Search area @ (3) Set Output pasition

(2) Select Pattern -e r Start editing at center T

e position in the pattern.

Offget from the Center of Model

Job Editing(Pattern Match) =13

= 0, -10 [Pixel]
Save As | Save Exit Test
fis Yo [mew (e b
v ] | i iG]
T Fracesum Conpmen Lapsa By 1he Lrginh Rins
e Ciares Jab Bmimed ¥ i ¢ [Fpe ] P

The [0.K.] button and [Cancel] button

Camera image

ﬁea adjustment mark

——

CaFirh Wi

SOOI PR

[rrer——

| it jan

(L

|

AN I - v

SRBiRRA D41 18 mo e

::u :!."I':I - -

13 -

12 % P

| : -

lu L \

ghuih
L EC L]

fis Y= [mew Lewss b

ol mlo] maac e oy

(YU Frgceum Cosgim Gl s i i Rime
N bl Lk ¥ — [mben ] Fitn ¥ (i 5

ML Sy P

TSt Wi )

ROV FIEFEmILT

= [ 3 -

| E i ok

| it o

| et 10w

|

rbweh | r e
Caipramon Do Limt

[ra Eoierae A

Iz

|8

i

le v

Fmmn [ - n

LFa

The [0.K.] button and [Cancel] button
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(4-2)Determining the recognition pattern

When you click the "Pattern select" [Image] button, the focus shifts to the main screen
and a red frame is displayed around [Camera Image] on the main screen. The registered
work is enclosed by the red frame. For operations, use the mouse or keyboard. If you use
the keyboard, each time the [F9] key is pressed, the "area adjustment mark" changes and
fine adjustments can be made with the [arrow keys]. To finalize the pattern selection,
press the [OK] key; to cancel it, press the [Cancel] key. The focus returns to the "Job

Editing" screen.

Job Editing(Pattern Match) o)X

File Mame: Current Found Mo: 0

Adjust Image Frocessing Condition] Image Log] Result Cell 4] ¥

Click the [Image] buttons to et up the Search area and the Pattern in numerical arder.

(1) Specify Search area Image (3 Set Output position

Start editing at center
position in the pattern.

Image

Offset from the Center of Model
= 0, -10 [Pixel

(2 Select Pattern

Sa!eAs| Save | Exit | Test |

1Ll

Fis Ve [eaw Ceaie  Seb

v ] o] e iG] S
Frces 1w Conpagn Firtn oby thar Lol B ik
[ [ ey o

e ok
Cafirk g
SR {TEON PIegamne

[rrer——
| it jan
(L

|
Brdweh |

» EEEAREn [hana Lin]

Ewiiaree -

|
;
E

1 Fiehy

D]

The [0.K.] button and [Cancel] button

Camera image

/mea adjustment marg
—_— S —

fis Ve bmew (e Sl
o mo Kiaifia R m3)
e Precevem Comilion Bt oy W iy by
e RS Wissbos) F i # P
[atiina e
Lt Fugd
S {eTEon Pregamnam
[rrer——
| it jan
(L X
-
| "= ‘._\‘.
Brbesh | — P -
. . N T
Catprvaen [ Livt i L g
— e e
[ [T L - -
[ ; _’,.""
‘ : SR
v
Ferain
Claw

The [0.K.] button and [Cancel] button
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(4-3)This specifies the work coordinates sent to the robot.
When you click the "Output position setting" [Image] button, the focus shifts to the main
screen and a red circle is displayed at [Camera Image] on the main screen. Move this
circle with the mouse or keyboard to specify what position to send to the robot for the
registered work. If you use the keyboard, fine adjustments can be made with the [arrow

keys]. To finalize the setting, press the [OK] key; to cancel it, press the [Cancel] key. The
focus returns to the "Job Editing" screen.

Job Editing{Pattern Match)

File Marme:

Adjust Image

(2) Select Pattern

Current Faund Ma: a

l Processing Condition] Image Log] Result Cell 4] »

Click the [Image] huttons to set up the Search area and the Pattern in numerical order,

(1) Specify Search area Image ."(3)'S€t~Qu1put position

.
%ta}t editing at center @
Image ., Egsition inthe pattern.
R TR

Offset fro

6 0, -10 [Pixel
=N

EoX

———
the Center of Model k

Save As |

; \_[ Bt | Test |
\

U

Use the following steps when using MELFA—Vision
earlier than Ver. 1.2. .
Display mark at center of pattern” does not appear.

Designate the area position mark of the pattern to be
transmitted.

N
e o Aeeinee my

P

o

Camera picture

(g
Lo o aeezee 8

=TT ok S P -

Erarag =
shram Py

- B B

st e Lot

e

U

Only when using MELFA—Vision Ver. 1.2 or later.
If “Display mark at center of pattern” is checked, the

pattern position area mark decided in step (4-2) will
automatically appear.

Ty 1A T (WS
=
| mo waa e 5y

-

WADE -
; Tl The [0.K]
. \ button and
K [Cancel] button
[ —— N

Camera picture

The center of red O is
a coordinates output
position.
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(5) This determines the recognition conditions.

When you click the "Job Editing" screen
for the registered work are set.

[Processing Condition] tab, the conditions for searching

Job Editing(Pattern Match) HS1E3

File Marne: |

Current Found Mo: i

/\
dejustlmagel Pattern & Search Are(F'FDCESSing Cﬂnditiﬂ\glmage Lcug] Resultcell 4| »

Murmber to Find: 105 (1~ 255 Saort Mane -
Accept S (R - Offset of Rotation: | 0- [degrees]

H o .—.I. oo i-180~~180)

0 a0 100 Calibration No.:

Find Tolerances: Rohotl: Mone -

Angle Start: -1 EH:IE|: [dedrees]

Angle End: 1BDE|: [degrees]

=180~ 180%
Save As

Save | Exit K 1951E§
A

When you change a displayed setting item, then click the [Test] button, the results of image
processing under the specified conditions are displayed at the main screen [Camera Image], so
check whether or not the work is correctly recognized. For details on the setting items, see

below.

Table 6-7 List of [Processing Condition] Tab Items

Setting item

Setting

Explanation
range

Number to Find

1-255 This sets the maximum number of pieces that can be

detected in one image processing.

Accept

This sets how much the detected work must match the
registered work in order to be recognized.

For the vision sensor, the degree of matching of the detected
work is expressed as 1-100%. Work whose degree of
matching is lower than the value set here is not recognized.

1-100

Find
Tolerances

Angle
Start

-180 - 180 | Sets the detected work tilt (start angle — end angle).

This sets the start angle and end angle with the angle for the

Angle
End

180 - 180 | registered work as 0"

Sort By

None
X
Y

Returns the recognized work results in the specified sort
order.

When "None" is specified, the results are returned with the
work sorted in order of high recognition ratio.

This sorting is used for cases such as when multiple work
pieces are detected and you want to grasp the work in order
from left to right in the image.

The "X" and "Y" specified here indicate the "X" and "Y" at the
red frame displayed with the search area setting.

Offset of Rotation

-180 - 180 | When outputting the recognized work results, this function
adds the specified offset amount to the detection angle.
When registering patterns, this is used if the 0°-tilt image can

not be captured.

Calibration No.

This selects the data when outputting the recognized work
coordinate value converted to the robot coordinate value.
Work information can be converted to the coordinate
systems for up to three robots and sent.

Therefore, it is possible to select calibration numbers for
three robots.

* The figure above shows a screen assuming a system with
one robot. When a system is selected with three robots,
[Robot 2:] and [Robot 3:] display appears.

None
1-10

* For all the items, if a value outside the range is input, it is replaced with the upper or lower limit value near
the image going out of focus.
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(5-1)This shows setting examples for the maximum detection count.
®When 10 is set

Mumber to Eind: 1DE|: [1~255)
When you click the "Job Editing" screen [Test] button, the 6 pieces of work captured in the image
are recognized and they are displayed with "+" pointer mark and a number from 0 in order of
highest degree of match attached to each piece of work.

®\When 3 is set
Mumber to Eind: 33: [1~255)

When you click the "Job Editing" screen [Test] button, the three pieces of work with the highest
degree of match are detected. They are displayed with "+" pointer mark and a number from 0 to
2 in order of highest degree of match attached to each piece of work.
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(5-2)This shows setting examples for the threshold.
The higher the threshold, the greater the precision of the detection.
@ When 40% is set as the threshold

ind: =] (1~255
Maximum detection count of 10: Number to Eind: L~ :
Threshold of 40%:

Jl [%]

|KI:'IIIIISIEIIIII1;:IEI

When you click the "Job Editing" screen [Test] button, even though there is one piece of work
at the top left, two pieces of work are recognized. Large work is also recognized and the
recognition count becomes 7.

T L

0

Accept:

Current Found Mao: 7
|

€\When 60% is set as the threshold

Accept:

_I (%]

thlllllﬁlﬂllllﬁlﬂ

When you click the "Job Editing" screen [Test] button, only the registered four pieces of work are
recognized, which is correct.

Current Found Mo: 4
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(5-3)This shows setting examples for the start angle and end angle.
@ When Start angle: —45°, end angle: 45° is set

Find Tolerances:

Angle Start -453: [degrees]
Angle End: 453: [degrees]

180120
When you click the "Job Editing" screen [Test] button, only work is detected that is within the
1+45° range with the registered work angle as 0°.

Current Found Mo: 2

®\When Start angle: —45°, end angle: 180° is set
Find Tolerances:
Angle Start: -453: [degrees]
Angle End: ,TD:| [degrees]
-180~-180%
When you click the "Job Editing" screen [Test] button, only work is detected that is within the
range —45° to +180° with the registered work angle as 0°.

1

Current Found Mo: 4
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(5-4)This shows setting examples for the sort direction.
@ Sort direction: X

Sort By: H -

When you click the "Job Editing" screen [Test] button, the recognized work is displayed with a
number from 0 in order of the +X direction (from top to bottom in the figure above) of the frame
specified with the search area specification.

o

@ Sort direction: Y

Sort By Yo
When you click the "Job Editing" screen [Test] button, the recognized work is displayed with a
number from 0 in order of the +Y direction (from left to right in the figure above) of the frame
specified with the search area specification.
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(6) The "Job Editing" screen [Image log] tab is explained in "9.2.2Job Editing screen ([Image Log]
tab)"; the [Results Cell Position] tab is explained in "9.2.3Job edit screen ([Result Cell Position]

tab)".

(7) When you want to check not only the image but also the numeric data in the image processing
results, click [Sensor] — [Display Test Result(s)] in the main screen menu.

AL Display Test Result(s)

File Name:|

Found Mo.: ]

~Rohott

Recognition Result:

Calibration Mo, MNone

~Rohbot2

Calibration Mo,

—

Recognition Result:

~Rohot3

Calibration Mo.

Recognition Result:

IL.. Row | Col
134572 280815
141,436 &00.088
354.917 489.889
400.839 357.204

82427 117.435
361.627 137.319

gl === B R e B I SR VR S R

;=]

|

Angle
0.003
127.534
-36.496
157.274
-36.6591
90113

Exit |

In the initial display, recognition results monitors for three robots are displayed.
To view just the results for [Robot 1], move the mouse pointer to the right edge of the screen
and while dragging the screen right edge, move the mouse to the left.

M Display Test Resultis)

Raboly

Calibraon g
Reacogaion Resul

—

=5

Rsborl

Calyraton g
Racogamon Resul

¥k bdurre |

Found Mo ]
Rabiot!
Calibranon My Heng
Racogaiios Fagul
H Lt ol Ao
1 134572 JODEBES 000y
F 140438 SoD0E 93748
] BT I AP
4 EDEID 3 157274
4 WI4IT 1) -6 S
B LT 90113
T
]
L]
i@
i ¥

Ent |

= Display Test Resuli{s) E| |E| E|

File Mame: |

Found Mo 3]

Rokot

Calibration MNo. Maone

Recognition Result:

M. R oy Col Angle
1 134572 290814 0003
2 141,436 500088 1274534
3 354817 4889889 -36496
4 400,839 357204 187274
g 82427 117435  -36.651
3 361627 13739 90113
T
g
q
10
< »

Exit |
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(8) If the recognition results are not what was expected, change the recognition conditions with the
"Job Editing" screen [Processing Condition].

(9) If the recognition results are what was expected, click the "Job Editing" screen [Save] button to
save the image processing conditions set up till now to the vision sensor.
When you click the [Save] button, a "Confirmation" screen is displayed to check that you want to
save the settings. If you click [No], the save is cancelled. If you click [Yes], the "Input the File
Name" screen is displayed, so input the desired vision program name, then click the [OK] button.
You can check that the file was saved with the "Job Editing" screen "File Name" or the main
screen "Current Job", or the "Job (Vision Program) List".

Job Editing(Pattern Match) M=
File Mame: | Current Found Mo: 1]
l Pattern & Search Area ] Processing Condition ] Irmage Log ] ResultCell 4] ¥
GClick the [Adjust Lens] button,if you don't adjust the lens, Adjust Lens.. |
Exposure: S-UUUE [msec] Orientation: |N|:|rmal j
(0.032~~1000) Tricger: |Manua| j
Eain: [ T S T T T T T T SR B | -
h W [ Cameara |an|k down J
1 1 ' 1 I_II 1
I 100 200 2585
e

9

\_n/ Are you sure you want to save this Setting?

Input the File Name E|

Input the Mew File Mame.

File Mame:  |Joki jab Job

< OK:I ) Cancel |

3 T

File W¥iew Sensor Controller Help
IFiIe Mame: |Jub1.j0b| CL

w8l eleeeael 2

Adjustimage ] Pattern & Search Area Prnc
Name:

Rlirakor to Cind: FI S S e .4 1 Color Current Job: oh1.joh

Camera Image:

Job(vision PrograrmyList
Job1.job

(10)Click the "Job Editing" screen [Close] button to close the "Job Editing" screen.
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(11) Choose Job1 job and click “Save As” to save Job1,job by the alias.
(Ex.) Here, job1 is saved to job2.
The contents of the same vision program are saved by another name.
The contents of a program, such as a front reverse side judging which used the same work, can be
saved by the alias.

Job Editing(Pattern Match) (Al=1_J
File Mame: |jub1.job Current Found Mo: | 4
Adjustimage | Patterm & Search Area { Processing Condition | image Log | Result Cell 4| »

Murber to Eind: | 10 (1~259) Sort By: |None vl

Accept: S o S - Offset of Rotation: | 0= [degrees]
IF oo 'J T T (-130""130)
1] 50 100 Calibration No.:

Find Talerances: Robotl: INong -|
Angle Start: | -1303: [degrees]

Angle End: | 1303: [degrees]

{-180~180%

< Save As i) Save | Exit Test
[ — |

Confirmation

\:‘p Aire you sUre you wank to save khis Setting?

Input the File Name

Input the Mew File Mame.

Eile Mame:  |job2 Joh

~~

?‘, MELFA-Vision [MEIAZDAF]
Eil  Wew Sensor  Condroller  Help

File Mame: [job2 job ol slo| eleglalalel o

Processing Condition:

Job Editing[Pattern Match)

Mamea:

MEIAID3F | CurentJob: [0 jon |
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7. Robot Controller Settings

This chapter explains the items set in the robot controller, using a system with one vision sensor and one robot
controller as an example.

1. 1. Robot Controller Parameter Settings

In order for the robot controller to control the vision sensor, it is necessary to set the parameters for the
communication connection with the vision sensor. This section explains the methods for setting the
parameters.

(1) Switch On the robot controller power.

(1 MANUAL
mode

(@@ATB ENABLE switch
Lamp lighting: Enable .
Lamp lights—out: Disable .

(1) Power supply
N

(2) Set the robot controller IP address.

Set the MODE switch of a operation panel to [MANUAL].

Turn ON the TB ENABLE switch of a teaching pendant. (T/B) (lamp lighting).

Select [menu] —>[3. parameter], and input “NETIP” by the T/B. (R32TB) Set the IP address. (For
example, “192.168.0.20")

Turn OFF the TB ENABLE switch of a teaching pendant. (T/B) (lamp lights—out).

Turn off the robot controller power supply, and turn on again

WELFA CrD—Trx Ver. FIT N
RV-550L [MENUT |y fipe/enit BN
3 FARA.

P
COPYRIGHT () 2008 MITSUBISHI ELEC |:> 5. SET/INIT.
m% CORFORATION ALL RIGHTS RESE

O OO

<MENU>
1 FILE/EDIT
3. ]

2 2. RN
1 OR1GIN/BRK PARAM 4 ORIGIN/BRK
|:> Cxgardg

Inputs
parameter
name

<PARAMETER> NAME (METIF ) <PARAMETER> NAME ( J
ELE( ) ELE(

data DATA DATA
( ) <:| ( )

PARAMETER> NAME (METIP )
ELE(

)
DATA
(192168020

Prev REEY Mext

(3) From the Windows Start menu, click [All Programs] — [MELSOFT Application] — [RT ToolBox] —

1& et L

| = ot
el .

[MELFA-Vision] to start "MELFA-Vision".

e i e —

S K- TR

_'J"ilbﬂ-h-ll L]

L™ ]

}I Fiw Lvamn

By e P e

(3t

@ 5Pt
o

- i e

[ PR

_)) mmit.
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(4) This makes the settings for the robot controller and MELFA-Vision to communicate.

Zarnrmunicatia, . .

Click the "Communications server" displayed on the Windows taskbar to
display the "Communication Server" screen. (If the communication parameters have not been set yet,
all the information is written in red.)

* (0/1) - Communication Server Z E|E|

State
o

Fobot Information ‘

Setting

Click the [Setting] button to display the "Communication Setting" screen.

Communicalion 5peed ﬁl
Robot (1 = Mothod: [FSTE =] & fopview
:Namb- o
|Peat=CCOM1 Dotad
(B che 3800
|HSize=t
|Parity=EVEN Sellrg
|StecBite=2 3 List

el [5ave and Llose] | et (L] Lancel |

Click [Method], then select "TCP/IP".

Communication Speed rz|
Robot: |1 :l' Method : |F5232C :l' v Top view

Mame=
Port=COM1
BaudR ate=3600

ButeSize=8 — -
Parity=EVEMN Set_tlng
StopBitz=2 v List

Set [Save and Cloze] Set [Cloze) Cancel ‘

A\

Click the [Detail] button to display the "TCP/IP Communication Protcol" screen.

1EPAP Communicalion Prolocol ﬁl

IP Address : Robot controller IP address.

::‘:h“' 111:;1"1 Robot Name : Easy-to-understand name (Here, [For
Lyl 000 el

?‘anm: [ ou manc)

ot 3

Fiobot Harme: [Fua Ve

=

A\

Click the [OK] button to finalize the settings.
Communication Speed E'

Robot: |1 :l' Method: | TCF/IP :" v Top view

Mame=For Yision
IP éddress=10.50.0.1

Port=10001

Send Timeout=1000mzec

Fecieve Timeout=A000mzec — Setting
Retry=3 3 List

( Set [Save i Cloze] ) Set [Cloze] ‘ Cancel ‘
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Click the [Set(Save and Close)] button to store the communication settings you have set.

%, [141) - Communication Server E|E|E|

Line State : |H0b0t[TEF’£IF’]E0nnecting

Communication |
State

Robat: |1 . For ision ﬂ

Check that all the frames on the "Communication Server" main screen become light blue. If a frame
is green, redo the setting.

(5) This sets the parameters for the robot controller and vision sensor to communicate.

From MELFA-Vision menu, select [Controller] — [Communication Setting] to display the
"Communication Setting" screen.
%% MELFA-Vision [Color]

File Wiew Sensor

Monikar,.,

rroves=rny Condi

Mame:

Canigcier ¥ | i rpon =

Lirw 3 Dwc
o | REIIE R s ] g e
co | ]

COMY

Ladlel

coe |
co |

o |

(=

(LEREH LR JER LN

O

| we | i

This sets the device number for the COM number used. Here is an example in which a COM number
of "COM2:" is used and the setting content is "OPT15".
Click the "COM2" pull-down, then select "OPT15".

Line and Device:

COme - | R5232C
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™. Commurication Selting

[®

From the "Device List", select [OPT15], then click the [Change] button.

et T P vrkion =]
v g Db i Dwrvice Lisk
comn: [REIRC | [uvici W A Pretecal G | Packen Tygw
— 0PTI 15216802 o 1 0
L= ornd = 0FTI2 15218803 o 1 0
(Y — 0FT13 152 18808 o 1 0
0FTI4 15218905 D 1 [
Comt =
'ﬁ (= ] ] 1921600 T 10008 '] 1 a
(Er s = (= i 19216000 1pea? '] 1 a
COME - (= Jd] | 1916009 10908 '] 1 a
oFT19 19160010 1090 '] 1 a
couT =
o - >
Ry e | em ‘

On the displayed "Device Setting" screen, switch On the [Change the Parameter to connect Vision]
checkbox, then input the vision sensor IP address as the IP Address.

%
OPT1S

[ [Changi Wik Pasarmites 1o conaiel Yision

Device Setting
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Click the [OK] button and check that a "*" is displayed in the "Communication Setting" screen

"Device List".
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Click the [Write] button to display the "Confirmation" screen.

Confirmation
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If you click [Yes], the parameters are written to the robot controller. A message is displayed that the
controller power will be switched Off, then On again to put the parameter change into effect.

Confirmation <Supplement> .

9 With the CRnQ-700 Series, if only the power for the robot
\_.?/ Are you sure you wank to reskart the Robot Controller? CPU is turned ON again, an error may occur in the PLC
CPU module, so the power cannot be reset automatically.
Mo Turn the PLC CPU power ON again manually.

With the CRnD-700 Series, the power is reset automatically.

Click the [Yes] button.
The CRnD-700 series: The robot controller power is automatically turned OFF and ON again.
The CRnQ-700 series: To Turn the PLC CPU power OFF once and then turn it ON again.

Click the [Yes] button and wait for the robot controller power supply to be reset.
When the robot controller starts, click the [Read] button on the "Communication Setting” to check if
the parameters have been written normally.
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If the parameters were written normally, click the [Exit] button to close the " Communication Setting"
screen.
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1. 2. Calibration Setting

Calibration is a function that converts the vision sensor coordinate system into the robot coordinate system.
This calibration work is necessary for recognizing what position in the robot coordinate system the recognized
work is at. If this setting is not made, the coordinates for work recognized by the vision sensor display the

results in the sensor coordinate system.

This section

(1) Prepare the equipment used in calibration work.

(3) Adjust the mark positions so that four marking labels for calibration fit in the screen. Here is an
example in the appendix marking sheet is placed. Here, the four marks are set to be marks 1-4

explains calibration work using MELFA-Vision.

Prepare four marking labels (copy the marking sheet in the appendix, align it with the image field
of vision and make enlarged and reduced copies) and the calibration jigs (for example a hand
with sharpened tip for specifying the center of the marking label with the robot).
Set MELFA-Vision to a live image.
From the MELFA-Vision menu, click [Sensor] — [Live Mode] or from the MELFA-Vision tool bar,

click Iﬂl to put MELFA-Vision into live image mode. Check that Iﬂl sinks.
: CEIX]

Jee e alel o5

il Processing Conditian

MEW3DIF

CumréntJob. [~
Camera lmage.
Job(vision Program)List T

[ 'fAll.tu-an on ;‘nb
jobt job
lob2 jok

| Eafresh |

Calibration Data List

Mo Exstence |~

1 .

3

4

L3 M
| Refesn

Live

as in the figure below.

Fe MELFA-Vizion [MEIAZDIF]

Eile View Zencor Controller  Help

% 0 Blo elaelaalal ol
Harra Processing Condition:

Current Jab |7
" Camara Image:

ST S |
Calirabion job M g
lob1 job 1

jub.job

| Retresh |

Calibration Data List
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(4) Exit the live image.
From the MELFA-Vision menu, click [Sensor] — [Live Mode] or from the MELFA-Vision tool bar,

click I5 to exit live image mode.

(5) From the MELFA-Vision main screen, select [No. 1] in the [Calibration Data List]. This section
explains [No. 1] data creation.

Calibration Data List o carationpa &)
M Existance A el —)
. = skl Risarence Paant
1 Azout How fo specty Aeserence Point_ |
N e
2 - = Bersor Referends Poink
Gk e Brage] bulon
Mo B robof o e rederenoe point Sipatify B (uTSNICE BOIE 40 T IMSDH.
3 Lirst e Una
A bl Poet Givmt [ 0000 . [ 0000 ) Possen || | Peett  wmage | pv=d B0 . B0 )
Poied 200 [ 0000 . [ 0000 ) I'u\bon-l Paintl Imape | S0 TO . 560 3
Rgfresh | Point 300m( [ od00 .| o000 ) M Point 3 M wEl 430 BO 3
WS Pointd(ivm( [ 0000 . [ 0000 )  Possce Pointd  Image | (XY 0 420 . 860 )
Comment | CopteCats | Emt |

(6) On the "Create Calibration Data" screen, click the [About How to specify Reference Point] button
to check the calibration operation method.

How to Specify Reference Point &

(11Decide Four Reference Points.
(23Specify Four Points with the Wision Sensar.
(31Specify Four Points with the Rokot.

) @)

X X TN

X X X X
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(7) Specify the first point on the vision sensor.
Click the [Image] button for the first point.

Create Calibration Data

x|

Calibration Mo.: 1
Robdl Roferond e For
About How o spectly Referance Foint. |
Bobot |1 Forvision+REE =]  Raresn
Senzar Refarence Point
Click the Image] bution.
Move i mbot bo e redersnce poind Epicily i rEfErdnce point on e FnEgo
Uit i Linit P
Faink 1 (0= { o.ooa . 0000 §  Fosiion Pk @.’ el B0 L]
Point24¥=0 [ 0000 , | 0000 )  Possion Piode 2 ‘f M=l T - 580 %
Poine3@C0=( | o000 , [ 0000 ) Posdion Poirl3  Inage | 000=( 430 . &0 )
Foing 4 ) | LT e 0000 3 Possion Poird4  Image | QL= ( 420 - 580 )
commant | CrgatData | Bt

T MELFA-Vision [MEIAZD3F]

Eile Vww Sonsor Confroller  Help

o] mlo| slelaaiael o8

Calibration job
jobit jaok
lobZ job

Refigsh

Calibrasion Data List

Exisfance o

3
| Refresn | I: f

N s -

1L

(i Processing Conditian Specily the Search Aroa
- T T T T T T~ ~  Cutrent.dob [Enfor)Fix / [ExclCancel

Mark 1 Camera image; oK | Cancel
. <

__________ - ¢._ |

<y
Use the mouse or the [arrow keys] to move the ¥ mark to mark 1, then click the [OK.] button.

T MELFA-Vision [MEIAZD3F]
Eile  Viw Songor Controllor  Help

[ 4| slo| alejalajalel 24

—————————— Processing Conditio
~

Existance

n

Calibration. job -
job1 job |
lob2 job =
Refrash
Calibration Data List

Spacily the Search Area

Mamws

7 Mark 1 \‘grem Jab [Entor}Fix / [Excld .
s ~ Anera image: OK ] Cancal ,
ST =~ &

SN

The LOK.] button and |Cancell]
button .
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(8) Specify the second point on the vision sensor.
Click the [Image] button for the second point.

Create Calibration Data

Calibaation Ha 1
Roniil Refanands Pt
Bobob  [1:For viskonsRY-65 =| Refresn

Mo the robsl ks Bie reference poinl

%

About How' in specity Reference Point.. |

Spngor Roferencs Foint
Click the Brnage] buBan,
Specily®e reference point on he image

Linitenen] Uit [P ixa]

Point1 p¢)=( [ 0000 , [ 0000 ) Pesition 52 )

Pont2 =4 [ oooo . [ o000 ) Position . &6 )

Poirt 3 o= [ o000 . [ oo0o 3 " Pearton | HO 1

Foint & )= { 0000 .| 000D ) Pasition Poirdd  Image | &V 420 . SE0 )
Cognrmsnt | Cngabi Dt | Exn

1L

T MELFA-Vision [MEIAZDAF]
Elle Vww Sensor Controller  Help

% o] mlo| glelelalalael o8

Mame Processing Condition
WEWAZDIF CurrentJob:
Camera Image;

JabWislon Program)List

Calibration: job
jobt jab
lobZjob

X

Refresh

Calbration Data List

Existance i

| Refresh | N

N ra -

Specily the Search Aroa
[Entor}Fix / [EsclCancel s

oK | cancel N
B S ’/

Z
=

-

X

=
V]
=
~
N

<y
Use the mouse or the [arrow keys] to move the ¥ mark to mark 2, then click the [OK.] button.

T MELFA-Vision [MEIAZD3F]
Eile  Vw Sensor Cortrollor  Help

% o] mo| ela/alalalel 2|4

Processing Condition

MName
MEIAZDIF Current Jab [
Camera mage:

Job(Wizlon ProgramjList

Calibration job
Iobt job
lob2 job

X

Retesh

Calibragion Data List

Exislence airf

w

| Refresn |

Specily the Search Area
[EntorkFix # [Exc}Cancel

The [OK.] button and [Cancell
button .
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(9) Specify the third point on the vision sensor.
Click the [Image] button for the third point.

Create Calibration Data

Calibaation Mo 1
Foninl FeTarand & P
Bobot  [1:ForviskonsRY-65 =| Refresn

Mo the robal b Bie reference poinl

Peart1 pev={ [ oooo , [ ooo ) I::I:E-T
Pont2(i=¢ [ ooo0 . [ oo0g ) Position
Pomi3 g [ 0000 . [ 0000 ) Posmon |
Port4(evis{ [ o000 [ 0000 ) Posiion

%

Ahout How' in specily Referentce Point.. |

Fensor Rofgrince Foainl
Click the frmage] bulan,
Specily®e reference point on the image
et [P e

=l 82 . &1
. ERS Y

Prgir] 1

Image

|
- SED )

GCognment. |

Exnt

T MELFA-Vision [MEIAZDAF]
Elle Vww Sensor Controller  Help

% o] mlo| glelelalalael o8

Processing Condition

Mame
WEIRSDIF CurrentJob
Camera Image;

JabWislon Program)List

Calibration: job
jobt jab
lobZjob

Refresh

Calbration Data List

Specily the Search Area
[Entor}Fux / [ExelCancel
oK | cancel

T MELFA-Vision [MEIASD3F]

Eile Ymw Sonaor Confroller Help

[ 4] slo| alejalajalel 2|4

Processing Condition

Mame
MEWAZDIF Currint Job
Camera mage:

Jabvision Program)List

Calibrationjob
lobt jab
Iob2 job

Redresh

Calibration Data List

Specily the Search Area
[Entor}Fix / [ExelCancel
[ Cance

A W A

The [OK.] button and [Cancel]
button .
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(10)Specify the fourth point on the vision sensor.
Click the [Image] button for the fourth point.

Create Calibration Dala
1
Rahot Feterenti Poet
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Use the mouse or the [arrow keys] to move the ¥ mark to mark 4, then click the [OK.] button.

T MELFA-Vision [MEIASDIF]
Eile  Vaw Sensor Confrollor  Help

% 4| 8lo| elejalajalel 2|

Name Processing Condition
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The |OK.] button and [Cancell
button .
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(11)Specify the first point with the robot.
Use the teaching box to move the robot hand to the first point.
* For this work, the use of a pointed-tip object in the hand is recommended.

O
the robot's current position.

icreen, click the [Position] button for the first point to acquire

Create Calibraiie

Canbrabien No. [ 1
Fiobiat Feferance Foint

Eobat |1 ForvsionsRss =|  Repesh |

Aboul Hirw 33 Spocily Raleence Point. |

Daniie Rt Pgdnl
Click the lmage] bukan
SEpeciy e afamance poiek on he image

Lirdt P al]
Poied 1§ | A 2494, [ 102209 Faint 1 nape | (Y= 62 62 4

Puim2ginec [ noon aoan ) Poim2  wnege | pevi=d 55 - 505 )

Poing3 Qe | 0000 . [ G000} Positien Pairid  nege | pov=( 428 51 %
Foirtd =0 | 0000 o000 ) postien | | Poimd  knage | (AYI={ 420 . 501 3

Commant | Crgain Dats Bt

(12)Specify the second point with the robot.
Use the teaching box to move the robot hand to the second point.

On the "Create Calibration Data" screen, click the [Position] button for the second point to
acquire the robot's current position.

Miwi i rabot 16 thi rienends paint

Create Calibration Dala

Cabbrabon Mo | 1
Rabol Ritanence Paim P T — |
Babot 1 F ar Vb b FRCEE - Rifdrdsh
4 Deciin Pgliririd Paisd
bk T eriage] bulioe
Mcve Iha robol bo a reisrance point SpcHty Be rederance poist on e image
Lt frevn] Un Pml
Poink 1 0= { | 2404 108308 ) Foint1 Imape | &Y= 52 821
Pownk 2 (W { [an0aea | [1oaars PontZ Imape | V=0 55 - 508 )
Point 3 (L7 | 0800 | 0000 ) Foinl3 Imape | &Y= ( 420 &
Polkd (Wi [ ooo0 o[ 0000 3 Posson Pointd  Imape | £V)=( 438 . S0 3
commest | _tomecais | e |

(13)Specify the third point with the robot.
Use the teaching box to move the robot hand to the third point.

On the "Create Calibration Data" screen, click the [Position] button for the third point to acquire
the robot's current position.

Creale Calibration Data

Calioration No 1

Rnbof Refarancs Point |
About How 1o Spocily Rifannce Poist
Epbat 1 Farvisiona il | mesfresn
Eangoe Fefeonse Point
Chck this i) BuBan.
v e b 1o i1t rerference ponl Spucity P ielsranc pienl an i image
Llsit [rrvrn] Llnit [Preed]
Poini 1 (0= [ | Inzand | 108209 ) Prsikion Fzdrd 1 Image | XV A2 v |
Foiml 30C7E [ | 4E0aed | [ 109378 ) Painl]  Image | (Y=L 85 Lo
Pl 10 = | 2032651 , [144542 it Peimd  Image | (M= 428 . 57 3
Pair & (¥ [ 000 Dogn ) Peinld  Image | (K= 428 . 581
Capmant Corgate Dats izt
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(14)Specify the fourth point with the robot.
Use the teaching box to move the robot hand to the fourth point.
On the "Create Calibration Data" screen, click the [Position] button for the fourth point to
acquire the robot's current position.

Create Calibration Dala E
Cabbraton Mo | ]
Riabol Redennio Poin
: BEou How 1o specify Redarence Point |
Rkt 1 0r Vibbon VB =]  Reesh |
—— Dk Rafiwirc @ Poisl
Clivk M [mage] busion
Mcww I rabol ba e ederance point Sipseiiy Bee rederence poisd on e image
Lirat [rrirn] UnE Pl
Poink 1 G [ naara , (109208 3 Posmon || Pomtt  imape | o= a2 52 1
Point2pine (| [amoasn (109375 ) Posmen | Pomiz  mape | eive( 55 . a5
Poink 3 00 [ s | [raesaz ) r— Pont3  Imape | G0=( 420 L
Point 4 (i3 { [ar2907 , [ranom @' Pontd  Wmape | GC0=C 430 . 561 )
Comment | I Copute Crith st

(15)Input a comment.
In the "Create Calibration Data" screen [Comment] column input a comment to make the
meaning of this work easy to understand, then click the [Create Data] button.

Create Calibration Data E|
Calibration Ma.: 1

Rohbot Reference Paint

About Howe to specify Reference Paint... |

Robot  |1:Forvision+RV-65 ~| Refresh

d

Sensor Reference Point
Click the [lmage] button.

Maove the rabot to the reference paint. Specify the reference point on the image.

Lnit:{mim] LInit:[Pixel]
Point1(4Y=( | 312414 , | 109.208 )  Position Point1  Image | (4¥=( 852 . &2 3
Point2(4Y)=( | 480.449 , | 109.275 ) Position Point2  Image | (£¥=( 55 - 585 )
Point3 (4= ( | 312.651 , |-144.682 ) " Position | Poita Image | oY= ( 428 . &7 )
Paint4 (4Y)=( [ 472007 , [-146.081 )  Positon | | Point4  Image | ¢4¥i=( 428 . 581 )

Comment. ||Calibration Data for Vision1 and Rabat1 [ create Dataﬁ Exit |

(16)Check that the calibration data is created.
Check the MELFA-Vision main screen [Calibration Data List] column and check that there is an
"*" in the "No. 1" [Existance] column.
Calibration Data List

Mo, Existance o

1 * |

2

3

A W
| Fefresh |

(17)Close the "Create Calibration Data" screen.
Click the "Create Calibration Data" screen [Exit] button.
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(18)The calibration data is set for the created job and the recognized work is displayed with the robot

coordinate system.

From the MELFA-Vision main screen "Job(Vision Program)List", select "Job1.job", then click

the [Edit] button.

Joh(¥ision ProgramjList

Job Editing[Patiern Match)

Filg Harme, | Curent Found Mo, | [¥]
Calibration.job [ Adjustimage | Patiern & Search Area | Processing Condition | Image Log | Resul Cail ilﬂ
jok.jak
UbZ_Db Glick the [Adpuet Lane ] Button. if vou don't adist e lne, Adust Leng.
Epasurs [ eooo=] Imsed orgetation: [Hormal =]
0,032~ 1000 Trigger W
G-uulﬁ"""'j""" Camera W
ﬂew...( Edit LELILE L L
QE|ETE Rename...\/\i 0 100 Jan 55
Refresh Save As... | Gaye Az ] e ] ] | Tesl |
On the displayed "Job Editing" screen, click the [Processing Conditions] tab.
Job Editing(Pattern Match) =13
File Name: | Current Found Mo: 0
AdjustiImage | Pattern & Search Area ¢FTocessing Condilioimage Log | Result cell 4]
Murnber to Find: 104 (1~255) SQHEB Mone ~
Accept S R - Offset of Rotation: 0-=] [degrees]
W—' {180~ 180)
0 an 100 Calibration No.:
Find Tolerances: Robot1: Mone «
Angle Start: —1BDE|: [degrees]
Angle End: 1BDE|: [degrees]
-180~— 180
Save Az | Save | Exit | Test
Click the "Calibration No." — "Robot 1:" pull-down, then with the "Job Editing" screen

[Processing Conditions] tab, select "1" as the [Calibration No.]

Job Editing(Pattern Match)

FEX]

File Mame: | Current Found Mo: 0
Adjustlmagel Pattern & Search Area  Frocessing Condition llmage Lngl Result Cell 4| F
Mumber to Eind: 10 (1~ 255) Sart By; Mone «
Accept: DA R - Offset of Rotation: [ 01— [degrees]
H.—l. {-180~-180)
0 a0 100 Calibration Mo
Find Tolerances: Robot1: 1 A
Andle Start: -1803: [dearees]
Angle End: 1803: [degrees]
-180~—180 7
Save As Save Eig | Test
3
7 w
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Place the work under the vision sensor, then click the "Job Editing" screen [Test] button.

Jab L tinggati#rn Malch)
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— : ; {18018
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Find Todarances Habarti [Heee =]
Angie Btart | 1002] [essres] S
AngiaEnd, | 180=] [egreen
_ P1B0~=1BM
Sumis | Swm | Em
[

€ attraon [afa Ll

| - [T
h r

a

la

| s |

AR
T o
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From the MELFA-Vision menu, when you click [Sensor] — [Recognition Test Results], the
coordinates for the recognized work are displayed with the robot coordinate system.

L] Display Test Result(s)

File Name:|Jok1 ok

~Robot2

Calibration Mo.
Recognition Result:

—

~Robot3

Calibration Mo.

Recognition Result:

Found ND.:} B

~Robott
Calibration Mo. 1
Recugnitinn Result:
Ma. H b c
1 383715 B63.893 -40.133
2 443203  -BYB96 -126.7B4
3 401.648 -117.809 BY 17
4 449 BAB a4.001 37.314
L] 329956 100279 126771
G 334956  -90.392 -0.033
7
o
q
10
pd X

Exit |
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(19)The "Job Editing" screen "Calibration" specification has been changed, so the recognition
conditions are saved.
Click the "Job Editing" screen [Save] button.

Job Editing(Pattern Match) (Al=l_J
File Mame: ]jum.job Current Found MNo: | G
Adjustimage | Pattem & Search Area { Processing Condition | image Log | Result Cell 4| »

Murber to Eind: | 10 (1~259) Sort By: |None vl

Accept: - Offset of Rotation: | 03: [degrees]
IF Voo 'J Voo (-1 80~1 30}
1] 50 100 Calibration No.:

Find Talerances: Robotl: |None -|
Angle Start: | -1303: [dearees]

Angle End: | 1303: [degrees]

i-180~-180)
Save Asg Save P Bt Test
N/
(20)Close the "Job Editing" screen.
Click the "Job Editing" screen [Exit] button.
Job Editing(Pattern Match) =]
File Name: ]jum,job Current Found Mao: I B

Adjustimage | Pattern & Search Area | Processing Condition | image Log | Resut Gell 4| »

Murmber to Find: | 10=] (1~255) Sort By: |None 'I

Accept: S (R = Offset of Rotation: | 0-] [degrees]
IF P "lJ oo (.130~130)
1] &0 100 Calibration No.:

Find Tolerances: Robot1: |None v|
Angle Start: | -1303: [degrees]

Angle End: | 1303: [deagrees]

-180~-1800

Save As Save Exit Test
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1. 3. Robot Program Writing

In order to start (execute) image processing with the vision sensor from the robot, it is necessary to
execute commands controlling the vision sensor in a robot program written in MELFA-Basic V

1.3.1.  Flow for starting of image processing by robot

Next is shown the method for starting image processing from a robot program.

@ Check the line connection with the vision sensor (State variable :M_NVOpen)

@ Line connection with vision sensor (MELFA-BASIC V :NVOpen)

® Vision program start (MELFA-BASIC V :NVPst)

@ Vision sensor detection quantity acquisition (State variable :M_NvNum)

® Vision detection position data acquisition (State variable :P_NvS1 - P_NvS8)
® After this, the robot is moved with the position data detected with the vision sensor.

For details on the vision program dedicated MELFA-BASIC V commands and status variables, see "9.1
Vision Sensor Dedicated Commands and Status Variables".

1.3.2.  Writing a Sample Robot Program

The robot program below is written and stored in the robot controller. For details on the storage
method, see the "RT ToolBox2 PC Support Software Instruction Manual”.

Example acquiring data in the absolute coordinates using pattern matching

1 ' Before this program is run, the evacuation position PO, the work grasping position P1, and the work placement position P2 must have
already been taught.
2 ' Example: PO=(+250.000,+350.000,+300.000,-180.000,+0.000,+0.000)(7,0)

3’ P1=(+500.000, +0.000, +100.000, -180.000, +0.000, +10.000)(7,0)

4’ P2=(+300.000, +400.00, +100.000, -180.000, +0.000, +90.000)(7,0)

5 1f M_NVOpenN(1)<>1 Then ' When logon has not been completed for vision sensor number 1

6  NVOpen “COM2:” As #1 ' Connects with the vision sensor connected to COM2.

7 EndIf

8 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
9 NVPst#1,"Job1”,“E76",“J81",“L85",0,10 ' Start vision program [Job1] and receives the number of recognitions by the
vision sensor from the [E67] cell.

10 " and receives the recognized coordinates from the [J81] -[L85] cells, and stores this in P_NvS1 (30).
11 Mov PO ' Moves to the evacuation point.

12 If M_NvNum(1)=0 Then *NG " If the detection count is 0, jumps to an error.

13 For M1=1 TO M_NvNum(1) ' Loops once for each detection by vision sensor number 1.

14  P10=P1 ' Creates the target position P10 using the vision sensor 1 results data.

15 P10.X=P_NvS1(M1).X
16 P10.Y=P_NvS1(M1).Y
17 P10.C=P_NvS1(M1).C

18 Mov P10,10 ' Moves to 10 mm above the work grasping position P10.
19 Mvs P10 ' Moves to the work grasping position P10.

20 Dly01 ' Wait time of 0.1 second

21  HClose 1 ' Closes hand 1

22 Dly0.2 ' Wait time of 0.2 second

23  Mvs P10,10 ' Moves to 10 mm above the work grasping position P10
24  Mov P2,10 ' Moves to 10 mm above the work placement position P2
25 Mvs P2 ' Moves the work placement position P2

26 Dly01 ' Wait time of 0.1 second

27  HOpen 1 ' Opens hand 1.

28 Dly0.2 ' Wait time of 0.2 second

29 Mvs P2,10 ' Moves to 10 mm above the work placement position P2
30 Next M1 ' Repeats.

31 Hit ' Program pause (Create the appropriate processing.)
32 End ' Exit

33"

34 *NG ' Error processing

35  Error 9000 ' Error 9000 output.

36 Hit ' Program pause (Create the appropriate processing.)
37 End ' Exit
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(1) The evaluation position, work grasping position, and work placement position are taught in order

to operate the robot.

Use the teaching box to open the stored robot program and open the position edit screen.

@ Turn the controller's MODE select switch to [MANUAL].

@ Turn ON the teaching pendant (R32TB) TB ENABLE switch.

@ Input [Menu] - [3. Parameter] = "NETIP" from the teaching pendant (R32TB), and input the IP
address (ex., "192.168.0.20").

@ Display a command edit screen, and push the [JUMP]-[STEP] key, and push the
[TEACH]-[Yes] key.

MELFA (RnD-Txx Wer. P2T <MENLT+
RV-650L [MENUT |3 piiz/znin LA
3. PARMN, L OR1GIN/BRK
COPYRIGHT (C) 2008 MITSUBISHI ELEC G SET/INIT.
TRIC CORPORATION ALL RIGHTS RESE
| BEN oo

<PROGRAL: 1 FILEERIT Ve Res 1
sier (H@ ) | oy ] Select 1, g LI TP e ST

P Fi DE=04=24 4058008 B

[Program] I, G424 1305 18

B1 pA-G4-24 TRGEIL

Set STEP
number
PROGRA 1 o <PROGRAIL> 1
4 Ny P4 [TEACH]

PS5
RECORD CURRENT POSITION.
0K?

HOIT | DELETE INSERT | TEAH

(2) Move the robot to the evacuation position.
Switch On the robot servo power supply and move the robot with Jog operation.
@ Press the [Enable switch] + [SERVO] to turn the servo power ON.
@ Press the [Enable switch] + [each axis + key (+X/-X, etc.)] to move the robot to the

Enable
switch

(3) Teach the evacuation point.

@ Open the Position Edit screen by selecting [MENU] - [1. FILE/EDIT] - [Program Select] - [Step
Select].

2@ The position of the selected step will appear, so edit the coordinates to be set, and then press
[TEACH] on the screen to set the coordinates.

@ When the [Yes] is pressed, the recorded coordinate position will appear. Press the [CLOSE].

Call the . Position Edit
STEP 2 o screen
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(4) Teach the work grasping position and work placement position in the same way.

(5) When this work is complete, press the teaching pendant [CLOSE] button to store the robot
program.

(6) Turn the teaching box key switch in the "Disable" direction.

(7) Turn OFF the teaching pendant (R32TB) TB ENABLE switch.
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1. 4. Executing the automatic operation test
This section explains automatic operation that starts the program created with “7.3 Robot Program
Writing” and transports the work recognized with the vision sensor.

1.4.1.  Put the vision sensor online.

In order for the robot controller to control the vision sensor, it is necessary to put the vision sensor
"online". This section explains the work for putting the vision sensor online.
From the MELFA-Vision "Main" screen menu, click [Sensor] - [Online] or

click @I on the toolbar button.

?. MELFA-Vigion [MEIAZD2F]

o] alaalealal o8

Processing Condifion

Cutrent Job
Camera (mags:

[wEta3D3F
Job(vision ProgramjList
;',‘l;rll-l.:-r:]:.mu _';II

o job
o2 job

[[Estresn 1| |

Calibration Dats List

Na Existance s
.

N od G b —

| Raresh

Onling

1.4.2.  Test by executing each step.

Open the robot program created with the teaching box and while executing one line at a time, check
the robot program operations.

For details on the step execution method, see "Detailed explanations of functions and operations
(BFP-A8661)" "3.6 Debugging Operations".

~/N\ CAUTION \

There are command words not completed in a single step execution.
When execution does not move to the next step when the step is executed one time,
execute the step again.

Example: NVOpen requires at least seven repetitions of step execution.
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1.4.3.

Starting a Robot Program
This section explains the work for starting the stored robot program "1" with the robot controller
operation panel (O/P).

@ Turn the operation panel key switch in the "Auto (Op)" direction.
@ Turn the controller's MODE select switch to [AUTOMATIC].

@

MITSUBISH £MG.STOP
4,‘ frr— 4

ETATLF MUMEBIE
MAGDE %0 On

@ Press the [UP/DOWN] button to set the Status Number display to "0.010". (This sets the robot
override to 10%.)
Press the [CHNG DISP] button to display the robot program number at the Status Number.

- o ..-‘-"— aes
STATUS NUMBER

®

Press the [UP/DOWN] button to set the Status Number display to "P.0001". (This selects robot
program 1.)

@ Press the [SVO ON] button to switch On the robot servo power supply.

e R

Check around the robot to make sure that everything will be safe even if the robot operates.
Press the [START] button.

©®
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The main screen [Camera Image] displays the recognition results and the robot transports all the
work recognized by the vision sensor. After transporting, the robot program stops.

[ o= e s el

L8 w0l slalasiee) o

Ml I_::‘::"_ I i

' : TR ‘4
[ :""--. - ﬁt 2\
o Crara
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1.5. When the robot can not grasp the work normally

This section explains what to do if the robot program started normally, but the robot could not grasp the
work normally.

1.5.1.  Check the MELFA-Vision [Camera Image].

Check if the position of the work recognized by the vision sensor is correct.

(1) Check the main screen [Camera Image] and check that the "+" is on the recognized work.

(2) Check if the position of the "+" is the position specified with the "Job Editing" screen "Output
position setting".

?.Mrln\-\fminﬂ [MEIAZRAF]
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e Eo| elojaje/alel 4
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1 '

"

2

3 .

H .
i W

| Rafresh

Onling

(3) If the position of the recognized work is abnormal, re-edit the MELFA-Vision job.

1.5.2. Comparison of the position data for the work recognized by the vision sensor
and the position data received by the robot

Check if the robot received the work position data normally from the vision sensor.

(1) From the main screen menu, click [Sensor] - [Recognition Test Results].

2 Display Test Resutis)
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(2) From the main screen menu, click [Controller] - [Monitor] to display the "Monitor of Controller"
screen.
This screen monitors the controller's dedicated status variables for the vision sensor.

MR
Conguiler. =] |' Start E30p
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(3) Select the line connecting the robot controller and the vision sensor (in the explanation up till now
"COMZ2:"), then click the [Recognition Details] button.
A — T 51 )
T o #:_. - Rocogrion Duee NS lal Tipee: -

| Dt

Lt i Tamani | Sangeain Nee I

(4) Compare the "Display Test Result(s)" screen and "Detail Monitor" screen "P_NvS1" values to check
if the robot controller is receiving the data normally.
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(5) If the work position data received by the robot is abnormal, check the [Start Cell] and [End Cell]
positions specified with the robot program "NVPst" command.
(6) If the work position data received by the robot is normal, re-do the calibration setting.
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8. Maintenance

This chapter explains vision sensor data backup and restoration, the image log function, vision sensor
cloning, the startup function, and user list registration overall maintenance.

8. 1. Vision Sensor Data Backup

The backup function stores on a PC all the files (*.job, *.bmp, *.jpg, proc.set and hosts.net) stored on the

vision sensor.

This function can be used with the specified vision sensor either Online or Offline.
Also, although this function can be used with the specified vision sensor either logged on or logged off,
since the robot and vision sensor access can be slowed down by file transfer operations, normally back

up with the vision sensor offline.
This section backup work using MELFA-Vision.

(1) Display the MELFA-Vision backup screen.

From the MELFA-Vision menu, click [Sensor] - [Backup] to display the “Backup” screen.

(2) From the “Backup” screen "Sensor List", select the vision sensor to back up.
The destination to which backed up files are transferred can be changed with the [Browse] button.
Select whether to back up all of the files in the selected vision sensor, or to back up only the vision

programs, and then click the [Backup] button.
Backup®izion Sensor —> PC)

Select Sensor to Backup.

&

MHarme Type

MEIA3D3F

Destination Folder

Target
v Al " Mision prograrm QMY

— <

CAProgram Files\MELSOF TMMELFA-Yision Englishil  Browse.. |

)Sensor List
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(3) If you select a vision sensor other than the one currently logged on the "User Name And Password"
screen is displayed, so input the user name and password for the vision sensor to be backed up,
then click the [OK] button.

This screen is not displayed if the currently logged on vision sensor is selected with the "Sensor
List".

This screen is also not displayed if a sensor is selected that is not logged on but that vision sensor
can be logged on with the currently logged on user name and password.

Lser Mame and Password[Color] E|

Input the User Mame and the Password of the
Sensarto hackup.

User Marne: ||

Password: |

( DK; |) Cancel

(4) A confirmation screen is displayed, so check the contents, then click the [Yes] button.
* A vision sensor can be backed up even when it is online, but file transfer operations may delay the
robot and vision sensor access.

(5) When the backup starts, the indicator progresses as on the screen below.

To cancel a backup that is underway, click the [Stop] button.

Backup{izion Sensor —> PC) §|

Select Sensor to Backup.

Mame Type
MEIAID3F P

Destination Folder

CAProgram Files\iMELSOFTIMELFA-Vision Englishil

Tarnget

O | " Wision prograrm OMLY

o INENNEEER

haosts.net

é

(6) When the backup is complete, the completion message is displayed.
When the [OK] button is clicked, display returns to the "Backup” screen.

Confirmation P§|

\E) The Backup was completed,
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8. 2. Vision Sensor Data Restoration

The restore function takes the files backed up to the PC with the backup function and returns them to the
vision sensor.

The restored files are all the files that were backed up.

This function can be used with the vision sensor either logged on or logged off.

Also, although this function can be used with the specified vision sensor either Online or Offline, since the
robot and vision sensor access can be slowed down by file transfer operations, it is recommended to
restore with the vision sensor offline.

This section explains restoration work using MELFA-Vision.

(1) Display the MELFA-Vision restore screen.
From the MELFA-Vision menu, click [Sensor] - [Restore] to display the “Restore” screen.
(2) Specify the folder to transfer from.
The folder to transfer from can be changed with the [Browse] button.
Select the vision sensor to restore from the "Sensor List".
Select whether to restore all files or only the vision program, and then click the [Restore] button.

Restore{PCG —> Vision Sensor)

Select Sensor o Restore.

Source Folder

CAProgram Files\WMELSOF TIMELFA-Yision Enalishil  Browse.. |

Target

O | " Wision prograrm QMY

Sensor List

< BEe stur§ > Exit

(3) If you select a vision sensor other than the one currently logged on to, the "User Name and
Password" screen is displayed, so input the user name and password for the vision sensor to be
restored, then click the [OK] button.

This screen is not displayed if the currently logged on vision sensor is selected with the "Sensor
List".

This screen is also not displayed if a sensor is selected that is not logged on but that can be logged
onto with the currently logged on user name and password.

Lser Mame and Password[Color] E|

Input the User Mame and the Password of the
Sensorto restore.

User Marme: ||

Pagsword: |

( OK; |) Cancel
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(4) A confirmation screen is displayed, so check the contents, then click the [Yes] button.

(5) A confirmation screen is displayed to ask whether or not to enable restoration of the vision sensor
network setting files.
To restore the vision sensor setting file (proc.set) and the host table file (hosts.net) vision sensor
network setting file too, click the [Yes] button.

Confirmation [%|

\"?l/ Dioes the Mebwork Settings of Sensor also reskore k7

/N CAUTION

Only restore a network setting file to the sensor it was backed up from.
Restoring a network settings file to any other sensor can cause trouble.

(6) When the restoration starts, the indicator progresses as on the screen below.
To cancel a restoration that is underway, click the [Stop] button.

Restore{PC —> Yision Sensor)

Select Sensorto Restare.

Source Folder

CAPrograrm FilestMELSOFTMELFA-Vision Englishil  Browse...

Target

o+ Al " Wision program OnLY
Marme Type
MEIAIDAF P

" HNNENER

Imaoge1 A bmp

(7) When the restoration is complefs’ the completion message is displayed.
To reflect the restoration settings, restart the vision sensor.
When the [OK] button is clicked, display returns to the [Backup from Vision Sensor] screen.

Confirmation P§|

\l) The Restore was completed, You musk restart this Sensar.,
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8. 3. Vision Sensor Cloning

The cloning function can create multiple vision sensors with the same files as the original one vision
Sensor.

This function can be used with the vision sensors either logged on or logged off.

Also, although this function can be used with the vision sensors either Online or Offline, since the robot
and vision sensor access can be slowed by file transfer operations, it is recommended to restore with the
vision sensor offline.

This section explains cloning work using MELFA-Vision.

(1) Display the MELFA-Vision cloning screen.

From the MELFA-Vision menu, click [Sensor] - [Clone To] to display the “Clone” screen.

(2) Select the vision sensor to be the cloning source and the vision sensor to be turned into a clone on
the "Clone" screen. Multiple vision sensors can be selected. To select multiple vision sensors, select
with mouse operations while pressing down the keyboard [Shift] key or [Ctrl] key. Select whether to
back up all files from the clone source vision sensor and create clones, or to create clones of only the
vision program, and then click the [Clone] button

Glone §|

Select Source Sensar and Destination Sensar(s).

Source Sensar Destination Sensor(s)
Twpe Marme Twpe
MEIA3D3F MEIA3DAF PC
Target
| " Wision prograrm OMLY

C__cine | Exit |

N

(3) If the clone source vision sensor(s) and the vision sensor(s) to be cloned from it are different, the
following warning message is displayed.
To continue the work, click the [Yes] button; to cancel it, click the [No] button.

Warning
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(4) A confirmation screen is displayed, so check the contents, then click the [Yes] button.
(5) When the cloning work starts, the indicator progresses as on the screen below.
To cancel cloning work that is underway, click the [Stop] button.

Clone &l

Select Source Sensoar and Destination Sensar(s).

Source Sensor Destination Sens

Mame Type Mame Type

Colart S400C Colart 5400
Color2 A400C Color? S400C
Color3 5400 Color3 5400

Reading from Calor

16 AUTOID job lll

Sto

H

(6) When the cloning is complete, the completion message is displayed.
To reflect the restoration settings, restart the vision sensor.
When the [OK] button is clicked, display returns to the "Clone” screen.

Confirmation §|

i The Clone of the Following Sensors was completed.
You musk restart this Sensar,
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8. 4. Image Log Acquisition Settings and Reception Start/End

The image log acquisition function is a function that stores the images captured by the vision sensor with
the conditions set with the job (Always/OK images/NG images) while the vision sensor is communicating
with the controller in online mode.

Using this function makes it possible to check afterwards on images that could not be recognized and
track down the reason why they could not be recognized.

In order to acquire the image log, the FTP server is started on the PC on which the images are stored, so
set the FTP server user name and password.

This section explains the method for acquiring the image log using MELFA-Vision.

(1) Display the MELFA-Vision image log setting screen.
From the MELFA-Vision menu, click [Sensor] - [Image Log] - [Setting] or from the MELFA-Vision tool

bar, click s to display the "Image Log Setting" screen.

(2) Enter the FTP server user name and password on the displayed "Image Log Setting" screen.
This user name and password are the ones for the FTP server and are different from the user name
and password for logging on to the vision sensor. However, the same user name and password may
be set for both.
Also, enter here the same user name and password as for the "Job Editing" screen "Image Log" tab
"User Name of FTP" and "Password of FTP".
For details on the “Image Log” tab setting method, see "9.2.2 Job Editing screen ([Image Log] tab)
The storage destination for acquired images can be changed with the [Browse] button.
When the settings are complete, click the [OK] button to close the "Image Log Setting" screen.
The next time the "Image Log Setting" screen is opened, the screen is opened with the same
settings as the previous time. To make the same settings as the previous time, remove the check
from the [Change User Name] check box.

Image Log Setting @

Setthe Parameters of FTP semer to transfer the Image.
v Change User Mame

User Mame: |a|:|min

Passwaord: [rree

Werify Password: [rree
Cestination Eolder:  CAPrograrm Files\MELSOFTMMELFA-Yision E

(0124 Cancel |
1A

(3) When the image log is started, the FTP server is started.
From the MELFA-Vision menu, click [Sensor] - [Image Log] - [Start Log] or from the MELFA-Vision

tool bar, click ﬂ .

When the FTP server starts up and image log reception becomes possible,

Image Lod Mode is displayed at the right end of the status bar of the MELFA-Vision main

screen.
In this state, the vision sensor images are stored in the specified folder under the conditions set with
the "Jog Editing" screen "Image Log" tab.

(4) When the image log is ended, the FTP server is ended.
From the MELFA-Vision menu, click [Sensor] - [Image Log] - [Quit Log] or from the MELFA-Vision

tool bar, click E .

When the image log processing ends,
end of the status bar of the MELFA-Vision main screen.

iz ge Log lode is no longer displayed at the right
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8. 5. Vision Startup Settings

The startup settings are a function that sets the startup conditions for when the power supply to the vision
sensor is switched On (select whether to start up online or offline and select the job to load).
This section explains the work for setting the startup using MELFA-Vision.

(1) Display the MELFA-Vision startup screen.
From the MELFA-Vision menu, click [Sensor] - [Startup] to display the “Startup” screen.
(2) Select whether to start up online or offline and what job to load when starting the vision sensor.
To start online, put a check in the [Online] checkbox. To start offline, remove the check from the

checkbox.

The jobs in the vision sensor are displayed in the [Job] drop-down list so select the job to load. If
there is no particular job to specify, select [<New>].

When the settings are complete, click the [OK] button.

The "Startup” screen is closed and display returns to the main screen.

Color - Startup

[v Online

Job:

|Jobl job |

N

] ; | ) Cancel

3
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8. 6. User List Settings

The user list settings function is the function that sets the access rights for users that use the vision
sensor, the FTP read and write rights, and password settings.
This section explains the work for setting the user list using MELFA-Vision.

(1) Display the MELFA-Vision "User List" screen.

From the MELFA-Vision menu, click [Sensor] - [User List] to display the “User List” screen.
(2) The "User List" screen is displayed.

Color - User List

Mame | Access | View | FTPR | FTP4W
{admin Full M armal e Yes Add...
monitor Locked Cuztom Mo Mo
operator Protected Cuztom ez Mo
k. Cancel

There are three types of user access rights.

Table 8-1 List of User Access Rights for Vision Sensors

Access

Explanation

Full

The user has full access (without restriction) to the vision sensor.
The job can be loaded, edited, and stored.
Normally log on with this right when using MELFA-Vision.

Protected

This user is not permitted to do FTP writing under the initial conditions.
However, it is possible for writing to be permitted.

Locked

This user is only permitted to check the vision sensor processing state with
the MELFA-Vision camera picture.

There are two types of display item settings - normal and custom; for MELFA-Vision, the custom

view is not displayed even if custom is selected.
FTP writing and reading can be permitted and prohibited with [Yes] and [No].

Also, the following three types of users can be set for the initial state for the vision sensor. The

respective settings are shown in the table below.
Table 8-2 Registered User Name List

g:;re FEEseE Access Display FTP writing | FTP reading
admin None Full Normal O O
monitor None Locked Custom X X
operator None Protected Custom @) X

User List Settings 8-90



8 Maintenance

(3) To add a user, click the [Add] button on the "User List" screen; to edit an existing user, select the user

from the list and click the [Edit] button.
The "User" screen is displayed, so set the required items and click the [OK] button.

Color - User [‘5_(|

User Mame:
Pazzword:
Wenfy Pazzword:

Acocess: Pratected -

r

FTF Frivileges
[+ Bead

[ Wwrite

1“' Cancel ‘

(4) To delete an existing a user, select the user from the "User List" screen list and click the [Delete]

button.
Check the contents of the confirmation screen, then click the [Yes] button.

Confirm Delete

\‘:’/ Are you sure you want to delete the: selected user?

* The "admin" user can not be deleted.
(5) When the settings are complete, click the [OK] button on the "User List" screen. The "User List"

screen is closed and display returns to the main screen.

Color - User List r5__<|
Narne | Acoess | iew |FTrR | FTPw |

fadmin Full MHormal e e Add.
rnonitar Locked Custam Mo Mo

operator Pratected Custom es Mo

A

oD o
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9. Detailed Explanation of Functions

This chapter explains the functions of this product in detail.

9. 1. Vision Sensor Dedicated Commands and Status Variables

The robot controller has status variables and dedicated commands for controlling vision sensors. This
section explains these dedicated commands and status variables.

9.1.1. How to Read Items

[Function] :Shows the command word function.

[Format] :Shows the command word argument input method.
<> indicates an argument.
[ ]indicates that it can be omitted.
O indicates that a space is required.

[Term] :Shows the argument meaning, range, etc.

[Sample sentence] :Shows a sample sentence.

[Explanation] :Shows the functions in detail and caution item.

[Error] :Shows an error generated when the command word is executed.

9.1.2. MELFA-BASIC V Commands

Here are the dedicated vision sensor commands. These commands can be used by the following software

versions.
CRNnQ-700 series: N1 or later
CRNnD-700 series: P1 or later

Table9-1 List of Dedicated Vision Sensor Commands

Command word Contents

NVOpen Connects with the vision sensor and logs on to the vision sensor.

NVPst Starts the specified vision program and receives the results.

NVRun Starts the specified vision program.

NVIn Receives the results of the vision program specified with the NVRun
command.

NVClose Cuts off the connection with vision sensor.

NVLoad Puts the specified vision program into the state in which it can be
started.
Requests the vision sensor to capture an image and acquires the

NVTrg e e
encoder value after the specified time.

Additional command word details are shown below.
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(1) NVOpen (network vision sensor line open)
[Function]
Connects with the specified vision sensor and logs on to that vision sensor.

[Format]
| NVOpend“<COM number>"CJAs#<Vision sensor number>

[Term]
<Com number> (Can not be omitted):
Specify the communications line number in the same way as for the Open command.
"COM~1:" can not be specified by it is monopolized by the operation panel front RS-232C.
Setting range: "COM2:" — "COMS:"

<Vision sensor number> (Can not be omitted)
Specifies a constant from 1 to 8 (the vision sensor number). Indicates the number for the vision
sensor connection to the COM specified with the <COM number>.
Be careful. This number is shared with the <file number> of the Open command.
Setting range: 1-8

[Sample sentence]
1 If M_NVOpen(1)<>1 Then 'If vision sensor number 1 log on is not complete
2 NVOpen “COM2:” As#1 ' Connects with the vision sensor connected to COM2 and sets its number as
number 1.
3 ENDIf
4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.

[Explanation]

1) Connects with the vision sensor connected to the line specified with the <COM number> and logs on to
that vision sensor.

2) ltis possible to connect to a maximum of 7 vision sensors at the same time. <Vision sensor numbers>
are used in order to identify which vision sensor is being communicated with.

3) When used together with the Open command, the Open command <COM number> and <File number>
and the <COM number> and <Vision sensor number> of this command are shared, so use numbers
other than those specified with the Open command <COM number> and <File number>.

Example: Normal example Error example
1 Open “COM1:” As #1 1 Open “COM2:” As #1
2 NVOpen “COM2:” As #2 2 NVOpen “COM2:” As #2 =<COM number> used
3 NVOpen “COM3:” As #3 3 NVOpen “COM3:” Ass#1 =<Vision sensor number>
Used

It is not possible to open more than one line in a configuration with one robot controller and one vision
sensor. If the same IP address is set as when the [NETHSTIP] parameter was set, an "Ethernet
parameter NETHSTIP setting" error occurs.

4) Logging on to the vision sensor requires the "User name" and "Password". It is necessary to set a user
name for which full access is set in the vision sensor and the password in the robot controller [NVUSER]
and [NVPSWND] parameters.

The user name and password can each be any combination of up to 15 numbers (0-9) and letters (A-Z).
(T/B only supports uppercase letters, so when using a new user, set the password set in the
vision sensor with uppercase letters.)

The user name with full access rights when the network vision sensor is purchased is "admin". The
password is "". Therefore, the default values for the [NVUSER] and [NVPSWD] parameters are
[NVUSER] = "admin" and [NVPSWD] = "".

When the "admin" password is changed with MELFA-Vision or a new user is registered, change the
[NVUSER] and [NVPSWD] parameters. When such a change is made, when the content of the
[NVPSWD] parameter is displayed, "****" is displayed. If the vision sensor side password is changed,
open the [NVPSWD] parameter and directly change the displayed "****" value. After the making the
change, reset the robot controller power.

[Caution]

When multiple vision sensors are connected to one robot controller, set the same user name and
password for all of them.

5) The state of communications with the network vision sensor when this command is executed can be
checked with M_NVOpen. For details, see the explanation of M_NVOpen.
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6) If the program is cancelled while this command is being executed, it stops immediately. In order to log on
to the vision sensor, it is necessary to reset the robot program, then start.

7) When this command is used with multi-tasking, there are the following restrictions.
The <COM number> and <Vision sensor number> must not be duplicated in different tasks.
@If the same <COM number> is used in another task, the "attempt was made to open an already
open communication file" error occurs.

[sLOT2] [SLOT3]
10 NVOpen"COM2:"As#1 10 NVOpen"COM2:"As#2
20 sasenss 20 sesnees
| //

L “COM2:” is specified with Slot 2 and
with Slot 3,s0 an error occurs.

@If the same vision sensor number is used in another task, the "attempt was made to open an
already open communication file" error occurs.
[ [

[SLOT2] [SLOT3]

10 NVOpen"COM2:"As#1 10 NVOpen"COM3:"As#1
20 srrenen 20 serenen

“COM2:” and “COM3:” are specified with /
Slot 2 and with Slot 3,but the <Vision sensor
number is specified as #1,s0 an error occurs.

8) A program start condition of "Always" and the continue function are not supported.

9) Three robots can control the same vision sensor at the same time. If a fourth robot logs on, the line for
the first robot is cut off, so be careful when constructing the system.

10) The line is not closed with an End command in a program called out with a Callp command, but the line
is closed with a main program End command. The line is also closed by a program reset.

11) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately even during processing of this command.

[Error]

1) If data type for an argument is incorrect, the "syntax error in input command” error is generated.

2) If there is an abnormal number of command arguments (too many or too few), the "incorrect argument
count" error occurs.

3) If the character specified in <COM number> is anything other than "COM2:" through "COMS:", the
"argument out of range" error occurs.

4) If the value specified as the <vision sensor number> is anything other than "1" through "8", the
"argument out of range” error occurs.

5) If a <COM number> for which the line is already connected is specified (including the <File number> for
which the line has been opened with an Open command), the "attempt was made to open an already
open communication file" error occurs.

6) If the vision sensor is not connected before the line is opened, the "vision sensor not connected"
error occurs. (The same set manufacturer parameter [COMTIMER] as in the Ethernet specifications is
used. Currently "1s")

7) If the same <COM number> or the same <vision sensor number> is specified in another task, the
"attempt was made to open an already open communication file" error occurs.

8) If the user name or password specified in the [NVUSER] parameter (user name) and [NVPSWD]
(password) is wrong, the "wrong password" error occurs.

9) If the communications line is cut while this command is being executed, the "abnormal
communications™ error occurs and the robot controller side line is closed.

10) If a program is used for which the starting condition is "Always", the "this command can not be used if
the start condition is ERR or ALW" error occurs.
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(2) NVPst (Network vision program start)

[Function]

Starts the specified vision program and obtains the results.
The data received from the vision sensor is stored in the robot controller robot status variables.

[Format]

NVPst[O#<Vision sensor number>,"<Vision program (job) name>"

, "<Recognition count cell>", "<Start cell>", "<End cell>", <Type> [, <Timeout>]

[Term]

<Vision sensor number> (Can not be omitted)

This specifies the number of the vision sensor to control.
Settingrange: 1-8

<Vision program (job) name> (Can not be omitted)

Specifies the name of the vision program to start.
The vision program extension (.job) can be omitted.

The only characters that can be used are "0" - "9", "A" —"Z", "a" - "z", "-", and "_".

<Recognition count> (Can not be omitted)

Specifies the cell in which the count of work recognized by the vision sensor is stored.

Setting range: Row: 0-399 Column: "A"-"Z" Example: "A5"

The count of work recognized by the vision sensor stored in the specified cell is saved in
M_NvNum(*).(*=1 — 8)

* When a vision program is created with MELFA-Vision, see "9.2.3Job edit screen ([Result Cell
Position] tab)" and input the value indicated by MELFA-Vision.

<Start cell>/<End cell> (Can not be omitted)

Specifies the cell range (rows and columns) in which the results recognized by the vision sensor are
stored.

The contents of the specified cell are stored in any of the status variables P_NvS*(30) -
M_NvS*(30,10)-C_NvS*(30,10).(*=1 - 8)

Setting range: Row: 0-399 Column: "A"-"Z" Example: "A5","C10", etc.

However, the error "specified cell value out of range" occurs when the number of data that the
range specified by < Start cell > and < End cell > is included in row 30, colimn 10 or the cell exceeds
as many as 90.

* When a vision program is created with MELFA-Vision, see "9.2.3Job edit screen ([Result Cell
Position] tab)" and input the value indicated by MELFA-Vision.

n 8 | ¢ | o e | F | o | |
1
;
: Cell space in vision program
N
-/ 4 | k| L | mm | N [ 0o | P | q |
79 Conver the point into the robot coordinate by the Calibratio Convert the point into the robot coordinate by th
e % i C Score o i C
?&Puint 347147 -200232) -158.198 97 641 @ Point 110,141 120141 72645
E&F‘oint 381.288 49.018 10.846 47.048 | BPaint 89.582 99 582 -118311
?&Puint 30.810 43,650 -34.312 0.0002Point 139.1451 145151 -163.469

When creating a vision program this way and acquiring the data (X, Y, C) only for Robot 1, specify
<Start cell> = "J96" <End cell> = "L98".

<Type> (Can not be omitted)

Specifies the status variable cell in which the results recognized by the vision sensor are stored.

As a result of the recognition, one cell can store plural data by switching off the comma district.
However, there is a limitation up to 255 characters or less on one cell.

The specified character-string data (two or more of one data or the comma district switching off data)
preserved from < Start cell > to < End cell > is preserved in a state variable either of character type a
positional type variable and a numeric type by the specification of < type >.

Settingrange: 0-7
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About details of a set value, see the " Table 9-2 Preservation specification to state variable by <Type>
specified value".

Table9-2 Preservation specification to state variable by <Type> specified value

Specified value 0 | 1 | 2 | 3 4 | 5 | 6 | 7
State of cell 1Data Cell Two or more of comma(,é(ilnstrlct switching off data.”
Correspondence P_NvS*() | M_NvS*() C_NvS¥() M_NvS*() P_NvS*() M_NvS*() C_NvS¥() M_NvS*()
state variable(*1) C_NvS*() C_NvS*()
Data type Position Single-pre | Text type Single-pre Position Single-pre | Text type Single-preci
type cision real cision real | type cision real sion real
number number number number
type type, type type,
Text type Text type

(*1)”” sign of the correspondence state variable specifies < Vision Sensor Number >.

The Position data P_NvS*() is converted into the numerical value for a positional variable and it
preserves itin X, Y, and Z coordinates sequentially.

When the character which cannot be converted is included, it preserves it as "0".

Moreover, the data preserved in the row since the fourth row in cell which specifies it for < Start cell >
and < End cell > must not be acquired.

The Numeric type data M_NvS*() is converted into the numerical value for a numeric variable and it
preserves it.

When the character which cannot be converted is included, it preserves it as "0".

M_NvS*() is two dimension array, and all the data specified for < Start cell > and < End cell > can be
preserved.

It explains the content by "Explanation”.

The Text type dataC_NvS*() is preserved as it is for the character type variable.

It replies from the Vision Sensor the function and kanji code etc. of the vision program as “#"
character.

Moreover, it replies by the NULL character for a blank cell.

All these situations are preserved in C_NvS*() as NULL character.

C_NvS*() is two dimension array, and all the data specified for < Start cell > and < End cell > can be
preserved.

The example of storing information up to 255 characters or less in one cell by switching off the

comma district is shown as follows.

S K L | ™ M o | P Q
o | 3964328, 143379122 27421 6,344, 100082 151 541656 -5, 776062 224 75 745,274 84140231 23542000,
When "4" is specified in the <Type> in this example, "J91" is specified for the <Start cell>, and "J91" is
specified for the <End cell>, the following result is obtained.

Variable Data(X,Y,Z,A,B,C,.L1,L2)
P_NvS1(1) | (+336.43,-71.14,+0.00,+0.00,+0.00,+122.27,+0.00+0.00)
P _NvS1(2) | (+344.10,+151.54,+0.00,+0.00,+0.00,-5.78,+0.00+0.00)

(
P_NvS1(3) | (+224.58,+274.84,+0.00,+0.00,+0.00,+31.24,+0.00+0.00)
P_NvS1(4) | (+0.00,+0.00,+0.00,+0.00,+0.00,+0.00,+0.00+0.00)

<Time out> (If omitted, 10)
Specifies the time-out time (in seconds).
Specification range: Integer 1-32767
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[Sample sentence]
1 1f M_NVOpen(1)<>1 Then
2 NVOpen “COM2:” As #1
3 EndIf
4 Wait M_NVOpen(1)=1
5 NVPst #1,"TEST","E76","J81","L84",1,10

'If vision sensor number 1 log on is not complete
'Connects with the vision sensor connected to COM2.

' Connects with vision sensor number 1 and waits for logon to be completed.

'Starts the "Test" program, receives the recognition count from the E76 cell
and the recognition results from cells J81 through L84, and stores this in
M_NvS1 ().

6 'Processes referencing the acquired data.
7 anan

10 NVClose #1

'Cuts the line with the vision sensor connected to COM2.

[Explanation]

1)
2)

3)
4)

5)

6)

Starts the specified vision program on the specified vision sensor and receives the results.

Within the timeout time, does not move to the next step until the results are received from the vision
sensor. However, if the robot program is stopped, this command is immediately cancelled. Processing is
continued with a restart.

If the specified <vision program name> is already loaded, processing is executed without loading the
program, so the processing time is shortened.

When this command is used with multi-tasking, it is necessary to execute the NVOpen command in the
task using this command. Also, use the <vision sensor number> specified with the NVOpen command.
When type from "4" to "7" is specified for <Type>, the improvement of the data receiving speed from the
Vision Sensor can be expected.

A specified position of <Start Cell> and <End Cell> is different depending on a specified value of <Type>,
and refer to "Job Editting" Screen - "Result Cell Position" Tab of MELFA-Vision for a specified position.
A program start condition of "Always" and the continue function are not supported.

When multi-mechanism mode is used, specified the <Start cell> and <End cell> to acquire information
for the number of robots used and specify a type from "1" to "3".

Example: Handling of vision sensor information on only one mult-mechanism mode

|/ 4 |/ k | L | m | N | o | P | @ | R |

T4 Convert the point inta the robot coordinate by the Calibratio Convert the point into the robot coordinate by the Calibration
an) ¥ v C Score % v C Score

?&Puint 347147 -20.232 -158.188 97.641 BFoint 110141 1200141 72645 97 641

E&Puint 381,284 49.017 10,844 07224 BFaint 89.585 99585 118113 qy 224

E&Puint H0.e10 43648 -34.313 06.217 | 2Point 139151 149141 -163.470 96,217

When as in the figure above, the information to the first robot is stored in vision program sheet cells
<J96> through <M98> and the information to the second robot is stored in cells <O96> through <R98>,
<J96> and <M98> are specified as the <Start cell> and <End cell>.

When "1' is specified as the type with the NVPst command, it is stored in M_NvS1() as follows.

RO |y 2 3 4 |5 6 7 8 9
= [1 | 347.147 | -20.232 | -158.198 | 97.641 | 0.0 | 0.0 0.0 | 0.0 0.0
= [2 | 361.288 [ 49.018 | 10.846 |97.048 0.0 |00 |00 |00 0.0
£ [3 [31081 [4365 [34312 |00 0000 |00 |00 0.0
24 Too 0.0 0.0 00 000 0 0 0
= 5 100 0.0 0.0 00 000 0 0 0
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Example: Handling of vision sensor information on two multi-mechanism mode

<J96> and <R98> are specified as the <Start cell> and <End cell>.
When "1' is specified as the type with the NVPst command, it is stored in M_NvS1(30,10) as follows.

Column
Row 1 2 3 4 5 6 7 8 9
M_NvS1() 1| 347.147 | -20.232 | -158.198 | 97.641 | 0.0 | 110.141 | 120.141 | 72.645 97.641
2| 381.288 | 49.018 | 10.846 97.048 | 0.0 | 89.582 | 99.582 | -118.311 | 97.048
31310.81 | 43.65 -34.312 | 0.0 0.0 | 139.151 | 149.151 | -163.469 | 95.793
410.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
510.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8) Up to three robots can control the same vision sensor at the same time, but this command can not be

used by more than one robot at the same time. Use this command on any one of the robots.

[Example of tracking system with three robots and one vision sensor]

_||I] I

» 1)Photography

request

3) Receiving

3) Receiving data

3) Receivi
ata eceiving

data

2) Reception

Controller permission
‘k// Controller (master)

2) Reception permission

<Procedure>

DOf the three robots, one is set as the master and the controller (master) outputs the "image capture
request" to the vision sensor with the NVPst command. The vision sensor starts the image capture and

when it is complete, returns that to the controller (master).

@The controller (master) outputs the "reception enabled notice" to the other two robots. (Taking cost and
degree of difficulty into account, we recommend to connect between robots with I/O. The other robots are

connected with Ethernet, so interactive notification with text string transmission/reception is possible.)
(@ The respective robots receive the information they respectively require with NVIn commands.
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[Example assembling system with two robots and one vision sensor]

2)Photography
l:le,,request

{i6)Photography
request

3) Receiving
7) Receiving data Zidata

'—/ ':Eé) Using ON
{8) Using OFF
. \/// __PJIH'_"_:.‘

Controller Controller
TAERAPON
1) Using ON
4) Using OFF

<Procedure>

@The controller using the vision sensor checks that the vision sensor is not being used by another
controller and outputs the "Using" On signal to that controller.
@It outputs the "Image capture request" to the vision sensor.
@ When the vision sensor image processing is complete, the controller receives the necessary data.
@The controller switches Off the "Using" signal it had output to the other controller.
®The other controller executes Steps 1 - 4.
In this way, the two robot controllers use the vision sensor alternating or as necessary.
If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately.

[Errors]

1) If the data type for an argument is incorrect, a "syntax error in input command statement" error is
generated.

2) If there is an abnormal number of command arguments (too many or too few), an "incorrect argument
count" error occurs.

3) If the <vision sensor number> is anything other than "1" through "8", an "argument out of range" error
occurs.

4) If the NVOpen command is not opened with the number specified as the <vision sensor number>, an
"abnormal vision sensor number specification" error occurs.

5) If the <vision program name> exceeds 15 characters, an "abnormal vision program name" error
occurs.

6) If a <vision program name> uses a character other than "0" - "9", "A" - "Z", "-", or " " (including
lowercase letters), an "abnormal vision program name" error occurs.

7) If the program specified in the <vision program name> is not in the vision sensor, a "vision program
not present" error occurs.

8) If the <Recognition count cell>, <Start cell>, or <End cell> contains a number other than "0" - "399" or a
letter other than "A - "Z", an "argument out of range" error occurs.

9) If there is no value in the cell specified in "Recognition count cell", an "incorrect value in recognition
count cell” error occurs.

10) If the <Start cell> and <End cell> are reversed, a "specified cell value out of range" error occurs.

11) If the number of data included in the cell which specifies it by <Start cell> and <End cell> exceeds 90,
a"specified cell value out of range" error occurs.

12) If the range specified by <Star cell> and <End cell> exceeds line 30 and row 10, a"specified cell value
out of range" error occurs.

13) If the <Type> is other than "0" - "7", an "argument out of range" error occurs.

14) If the <Timeout> is other than "1" - "32767", an "argument out of range" error occurs.

15) If the vision sensor does not respond without the time specified as the <Timeout> or within the first 10
seconds if the <Timeout> parameter is omitted, a "vision sensor response timeout" error occurs.

16) If the vision program's image capture specification is set to anything other than "Camera" (all trigger
command), "External trigger", or "Manual trigger", an "abnormal image capture specification” error
occurs.

17) If the vision sensor is "offline", the "Put online™ error occurs, so put the vision sensor "Online".

18) If the communications line is cut while this command is being executed, an ™"abnormal
communications" error occurs and the robot controller side line is closed.
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(3) NVLoad (network vision sensor load)

[Function]
Loads the specified vision program into the vision sensor.

[Format]
| NVLoad[O#<Vision sensor number>,"<Vision program (job) name>"

[Term]

<Vision sensor number> (Can not be omitted)
This specifies the number of the vision sensor to control.
Settingrange: 1-8

<Vision program (job) name> (Can not be omitted)
Specifies the name of the vision program to start.
The vision program extension (.job) can be omitted.
The only characters that can be used are "0" - "9", "A" - "Z", "a" - "z", "-", and "_".

[Sample sentence]

1 1f M_NVOpen(1)<>1 Then 'If vision sensor number 1 log on is not complete

2 NVOpen “COM2:” As #1  'Connects with the vision sensor connected to COM2.

3 EndIf

4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.

5 NVLoad #1,"TEST” 'Loads the "Test".

6 NVPst #1, ™,”E76”,7J81”,"L84",0,10
'Receives the recognition count recognized with the "Test" program from the
E76 cell and the recognition results from cells J81 through L84, and stores them
in P_NvS1().

7 anan

10. NVClose #1 'Cuts the line with the vision sensor connected to COM2.

[Explanation]

1) Loads the specified vision program into the specified vision sensor.

2) This command moves to the next step at the point in time when the vision program is loaded into the
vision sensor.

3) If the program is cancelled while this command is being executed, it stops immediately.

4) If the specified <vision program name> is already loaded, the command ends with no processing.

5) When this command is used with multi-tasking, it is necessary to execute the NVOpen command in the
task using this command. Also, use the <vision sensor number> specified with the NVOpen command.

6) A program start condition of "Always" and the continue function are not supported.

7) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately.

[Errors]

1) If data type for an argument is incorrect, a "syntax error in input command statement” error is
generated.

2) If there is an abnormal number of command arguments (too many or too few), an "incorrect argument
count" error occurs.

3) If the <vision sensor number> is anything other than "1" through "8", an "argument out of range" error
occurs.

4) If the NVOpen command is not opened with the number specified as the <vision sensor number>, an
"abnormal vision sensor number specification" error occurs.

5) If the <vision program name> exceeds 15 characters, an "abnormal vision program name" error
occurs.

6) If a <vision program name> uses a character other than "0" - "9", "A" - "Z", "-", or
lowercase letters), an "abnormal vision program name" error occurs.

7) If the program specified in the <vision program name> is not in the vision sensor, a "vision program
does not exist" error occurs.

8) If the vision sensor is "offline", the "Put online" error occurs, so put the vision sensor "Online".

9) If the communications line is cut while this command is being executed, an "abnormal
communications™ error occurs and the robot controller side line is closed.

" " (including
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(4) NVTrq (network vision sensor trigger)

[Function]
Requests the specified vision program to capture an image.

[Format]

NVTrg[J#<Vision sensor number>,<delay time>, <encoder 1 value read-out variable>

[,[<encoder 2 read-out variable>][,[<encoder 3 value read-out variable>]
[,[<encoder 4 read-out variable>][,[<encoder 5 value read-out variable>]
[,[<encoder 6 read-out variable>][,[<encoder 7 value read-out variable>]
[,[<encoder 8 read-out variable>]

[Term]

<Vision sensor number> (Can not be omitted)
This specifies the number of the vision sensor to control.
Settingrange: 1-8
<Delay time> (Can not be omitted)
This specifies the delay time (in ms) from when the image capture request is output to the vision
sensor until the encoder value is obtained.
Settingrange: 0-150 ms
<Encoder n value read-out variable> (Can be omitted from the second one on)
Specifies the double precision numeric variable into which the read out external encoder n value is
set.
Note:nis 1- 8.

[Sample sentence]

1 If M_NVOpen(1)<>1 Then 'If vision sensor number 1 logon is not complete
2 NVOpen “COM2:” As #1  'Connects with the vision sensor connected to COM2.
3 EndIf

4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
5 NVRun #1,"TEST” 'Starts the "Test" program.
6 NVTrg #1,15,M1#,M2# 'Requests the vision sensor to capture an image and acquires encoders 1

and 2 after 15 ms.
7 NVIn #1, "TEST","E76","J81","L84",0,10
'Receives the recognition count recognized with the "Test" program from the
E76 cell and the recognition results from cells J81 through L84, and stores
this in P_NvS1 ().
8 aaan

160 NVClose #1  'Cuts the line with the vision sensor connected to COM2.

[Explanation]

1) Outputs the image capture request to the specified vision sensor and acquires the encoder value after
the specified time. The acquired encoder value is stored in the specified numeric variable.

2) This command moves to the next step at the point in time when the encoder value is acquired the
specified time after the image capture request to the vision sensor.

3) If the program is cancelled while this command is being executed, it stops immediately.

4) For receiving data from the vision sensor, use the NVIn command.

5) When this command is used with multi-tasking, it is necessary to execute the NVOpen command in the
task using this command. Also, use the <vision sensor number> specified with the NVOpen command.

6) A program start condition of "Always" and the continue function are not supported.

7) Up to three robots can control the same vision sensor at the same time, but this command can not be
used by more than one robot at the same time. Use this command on any one of the robots.

8) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately.
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[Errors]

)
(@)
(©))
“
(6))

(6)
)

If data type for an argument is incorrect, a "syntax error in input command statement” error is
generated.

If there is an abnormal number of command arguments (too many or too few), an "incorrect argument
count" error occurs.

If the <vision sensor number> is anything other than "1" through "8", an "argument out of range" error
occurs.

If the NVOpen command is not opened with the number specified as the <vision sensor number>, an
"abnormal vision sensor number specification" error occurs.

If the vision program's image capture specification is set to anything other than "Camera" (all trigger
command), "External trigger", or "Manual trigger", an "abnormal image capture specification" error
occurs.

If the vision sensor is "offline", the "Put online™ error occurs, so put the vision sensor "Online".

If the communications line is cut while this command is being executed, an "abnormal
communications™ error occurs and the robot controller side line is closed.
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(5) NVRun(network vision sensor run)

[Function]
Starts the specified vision program.

[Format]
| NVRun[O#<Vision sensor number>,"<Vision program (job) name>"

[Term]

<Vision sensor number> (Can not be omitted)
This specifies the number of the vision sensor to control.
Settingrange: 1-8

<Vision program (job) name> (Can not be omitted)
Specifies the name of the vision program to start.
The vision program extension (.job) can be omitted.
The only characters that can be used are "0" - "9", "A" - "Z", "a" - "z", "-", and "_".

[Sample sentence]
1 1f M_NVOpen(1)<>1 Then 'If vision sensor number 1 log on is not complete
2 NVOpen “COM2:” As #1  'Connects with the vision sensor connected to COM2.

3 EndIf
4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
5 NVRun #1,”TEST” 'Starts the "Test" program.

6 NVIn #1, "TEST",”"E76”,"J81”,"L84",0,10
'Receives the recognition count recognized with the "Test" program from the
E76 cell and the recognition results from cells J81 through L84, and stores
this in P_NvS1 (30).

7 R

iOO NVClose #1  'Cuts the line with the vision sensor connected to COM2.

[Explanation]

1) Starts the specified vision program in the specified vision sensor.

2) This command moves to the next step after it has verified that the vision sensor has received the image
capture and image processing command.

3) If the program is cancelled while this command is being executed, it stops immediately.

4) If the specified <vision program name> is already loaded, only image capture and image processing are
executed. (The vision program is not loaded.))

5) For receiving data from the vision sensor, use the NVIN command.

6) When this command is used with multi-tasking, it is necessary to execute the NVOPEN command in the
task using this command. Also, use the <vision sensor number> specified with the NVOPEN command.

7) A program start condition of "Always" and the continue function are not supported.

8) When multi-mechanism mode is used and data for multiple robots is required, make a vision program
that creates data for multiple robots with one image capture request.

Example
| 18-
[ + | v | « | L | mm | ~n | o | P | o | R |

79 Comvert the point into the robot coordinate by the Calibratio Conwvert the point into the rabot coordinate by the Calibration
an ki A c Score X A [ Score
a1 |@Paint 347147 -20.232| -158.198 97.641 | BPaint 110041 12004 72645 97.641
a2 [BPoint 381.2849 49.017 10,844 07.224|3Point 89584 99585 -118.3132 97.224
23 |[BFoint 310810 43648 -34313 06217 | BPoint 139151 149151 -163.470 86.217

9) Up to three robots can control the same vision sensor at the same time, but this command can not be
used by more than one robot at the same time. Use this command on any one of the robots.

10) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately.
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[Errors]

1)
2)
3)
4)
5)
6)
7)

8)

9)

If data type for an argument is incorrect, a "syntax error in input command statement” error is
generated.

If there is an abnormal number of command arguments (too many or too few), an "incorrect argument
count" error occurs.

If the <vision sensor number> is anything other than "1" through "8", an "argument out of range" error
occurs.

If the NVOpen command is not opened with the number specified as the <vision sensor number>, an
"abnormal vision sensor number specification" error occurs.

If the <vision program name> exceeds 15 characters, an "abnormal vision program name" error
occurs.

If a <vision program name> uses a character other than "0" —"9", "A" —"Z", "-" or"_" (including
lowercase letters), an "abnormal vision program name" error occurs.

If the program specified in the <vision program name> is not in the vision sensor, a "vision program
not present” error occurs.

If the vision program's image capture specification is set to anything other than "Camera" (all trigger
command), "External trigger", or "Manual trigger", an "abnormal image capture specification" error
occurs.

If the vision sensor is "offline", the "Put online™ error occurs, so put the vision sensor "Online".

10) If the communications line is cut while this command is being executed, an "abnormal

communications™ error occurs and the robot controller side line is closed.
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(6) NVin (network vision sensor input)

[Function]
Receives the results of the recognition by the vision sensor.
The data received from the vision sensor is stored in the robot controller robot status variables.

[Format]

NVInO#<Vision sensor number>,[<Vision program (job) name]
, <Recognition count cell>,<Start cell>,<End cell>,<Type> [,<Timeout>]

[Term]
<Vision sensor number> (Can not be omitted)
This specifies the number of the vision sensor to control.
Setting range:1 - 8
<Vision program (job) name> (Can not be omitted)
Specifies the name of the vision program to obtain the recognition results of.
If this parameter is omitted, the results are obtained from the currently active vision program.
The vision program extension (.job) can be omitted.
The only characters that can be used are "0" - "9", "A" - "Z", "a" - "z", "-", and "_".
<Recognition count> (Can not be omitted)
Specifies the cell in which the count of work recognized by the vision sensor is stored.
Setting range: Row: 0-399  Column: "A"-"Z" Example: "A5"
* When a vision program is created with MELFA-Vision, input the value specified by MELFA-Vision is
input.
<Start cell>/<End cell> (Can not be omitted)
Specifies the cell range in which the results recognized by the vision sensor are stored.
The contents of the specified cell are stored in any of the status variables
P_NvS*()EM_NvS*()EC_NvS*(). (*=1-8)
Setting range: Row: 0-399  Column: "A"-"Z" Example: "A5","C10", etc.
* When a vision program is created with MELFA-Vision, input the value specified by MELFA-Vision.
<Type> (Can not be omitted)
Specifies the status variable cell in which the results recognized by the vision sensor are stored.
Setting range: 0 - 7
Refer to the explanation of NVPst for the content of the processing of a specified value.
<Time out> (If omitted, 10)
Specifies the time-out time (in seconds).
Specification range: Integer 1-32767

[Sample sentence]
1 If M_NVOpen(1)<>1 Then 'If vision sensor number 1 log on is not complete
2 NVOpen “COM2:” As #1  'Connects with the vision sensor connected to COM2.

3 EndIf
4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
5 NVRun #1,”TEST” 'Starts the "Test" program.

6 NVIn #1, "TEST","E76","J81”,"L84",0,10
'Receives the recognition count recognized with the "Test" program from the
E76 cell and the recognition results from cells J81 through L84, and stores
this in P_NvS1 (30).

160 NVClose #1 'Cuts the line with the vision sensor connected to COM2.
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[Explanation]

1) Receives the recognition results from the specified vision program of the specified vision sensor.

2) Within the timeout time, does not move to the next step until the results are received from the vision
Sensor.

However, if the robot program is stopped, this command is cancelled. Processing is executed from the
cancelled state with a restart.

3) When this command is used with multi-tasking, it is necessary to execute the NVOpen command and
NVRun command in the task using this command. At this time, use the <vision sensor number>
specified with the NVOpen command.

4) When type from "4" to "7" is specified for <Type>, the improvement of the data receiving speed from the
Vision Sensor can be expected.

A specified position of <Start Cell> and <End Cell> is different depending on a specified value of <Type>,
and refer to "Job Editting" Screen - "Result Cell Position" Tab of MELFA-Vision for a specified position.

5) A program start condition of "Always" and the continue function are not supported.

6) When using multi-mechanism mode, see the explanation of the NVPst command.

7) Up to three robots can control the same vision sensor at the same time, but this command can not be
used by more than one robot at the same time. Use this command on any one of the robots.

8) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed immediately. Processing is executed when the interrupt processing ends or is continued with a
restart.

9) When this command is executed, it is necessary to specify beforehand with the NVPst command or
NVRun command the vision program specified with the <Vision program name>.

10) In order to shorten the tact time, it is possible to do other work after executing the NVRun command and
execute NVIn when it is required.

11) Note that if the program stops between NVRun and NVIn, the results when NVRun is executed and the
results when NVIn is executed may be different.

[Errors]

1) If the data type for an argument is incorrect, a "syntax error in input command statement” error is
generated.

2) If there is an abnormal number of command arguments (too many or too few), an "incorrect argument
count” error occurs.

3) If the <vision sensor number> is anything other than "1" through "8", an "argument out of range" error
occurs.

4) If the NVOpen command is not opened with the number specified as the <vision sensor number>, an
"abnormal vision sensor number specification" error occurs.

5) If the <vision program name> exceeds 15 characters, an "abnormal vision program name" error occurs.

6) If a <vision program name> uses a character other than "0" - "9", "A" - "Z", "-", or "_" (including
lowercase letters), an "abnormal vision program name" error occurs.

7) If the program specified in the <vision program name> is not in the vision sensor, a "vision program
does not exist" error occurs.

8) If the program specified in the <vision program name> is not started by an NVRun command, a
"abnormal vision program name" error occurs.

9) If the <Recognition count cell>, <Start cell>, or <End cell> contains a number other than "0" — "399" or a
letter other than "A —"Z", an "argument out of range" error occurs.

10) If there is no value in the cell specified in "Recognition count cell", an "invalid value in specified for
recognition count cell" error occurs.

11) If the number of data included in the cell which specifies it by <Start cell> and <End cell> exceeds 90,
a"specified cell value out of range™ error occurs.

12) If the range specified by <Star cell> and <End cell> exceeds line 30 and row 10, a"specified cell value
out of range" error occurs.

13) If the <Type> is other than "0" - "7", an "argument out of range" error occurs.

14) If the <Start cell> and <End cell> are reversed, a "specified cell value out of range" error occurs.

15) If the <Type> is other than "0" —"3", an "argument out of range™ error occurs.

16) If the <Timeout> is other than "1" — "32767", an "argument out of range" error occurs.

17) If the vision sensor does not respond without the time specified as the <Timeout> or within the first 10
seconds if the <Timeout> parameter is omitted, a "vision sensor response timeout" error occurs.

18) If the communications line is cut while this command is being executed, an "abnormal
communications™ error occurs and the robot controller side line is closed.
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(7) NVClose(network vision sensor line close)

[Function]
Cuts the line with the specified vision sensor.

[Format]
| NVClose[[[#]<Vision sensor number>[,[[#]<Vision sensor number>- -]

[Term]
<Vision sensor number> (Can be omitted)

Specifies a constant from 1 to 8 (the vision sensor number). Indicates the number for the vision
sensor connection to the COM specified with the <COM number>.
When this parameter is omitted, all the lines (vision sensor lines) opened with an NVOpen command
are closed.
Also, up to 8 <vision sensor numbers> can be specified. They are delimited with commas.
Setting range: 1-8

[Sample sentence]

1 1f M_NVOpen(1)<>1 Then ' When logon has not been completed for vision sensor number 1

2 NVOpen “COM2:” ASs#1 ' Connects with the vision sensor connected to COM2 and sets its number
as number 1.

3 Enelf

4 Wait M_NVOpen(1)=1 'Connects with vision sensor number 1 and waits for logon to be

completed.

5 .....

100 NVClose #1 'Cuts the line with the vision sensor connected to COM2.

[Explanation]

1) Cuts the line with the vision sensor connected with the NVOpen command.

2) If the <vision sensor number> is omitted, cuts the line with all the vision sensors.

3) Ifaline is already cut, execution shifts to the next step.

4) Because up to seven vision sensors can be connected at the same time, <Vision sensor numbers> are
used in order to identify which vision sensor to close the line for.

5) If the program is cancelled while this command is being executed, execution continues until processing
of this command is complete.

6) When this command is used with multi-tasking, in the task using this command, it is necessary to close
only the lines opened by executing an NVOpen command . At this time, use the <Vision sensor
number> specified with the NVOpen command.

7) A program start condition of "Always" and the continue function are not supported.

8) If an End command is used, all the lines opened with an NVOpen command or Open command are
closed. However, lines are not closed with an End command in a program called out with a CAllp
command.

Lines are also closed by a program reset, so when an End command or a program reset is executed, it
is not necessary to close lines with this command.

9) The continue function is not supported.

10) If an interrupt condition is established while this command is being executed, the interrupt processing is
executed after this command is completed.

[Errors]
1) If the value specified as the <vision sensor number> is anything other than "1" through "8", the
"argument out of range" error occurs.
2) If there are more than eight command arguments, an "incorrect argument count” error occurs.
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9.1.3. Robot status variables

Here are the status variables for vision sensors.
Be careful. The data for these status variables is not backed up by the RT ToolBox2 backup function.
These status variables can be used by the following software versions.

CRNnQ-700 series: N1 or later

CRnD-700 series: P1 or later
Table 9-3 Vision Sensor Status Variable List

Variable name Array elements Contents Attribute Data type
)

M_NVOpen 8 Line connection status R Integer type
M_NvNum 8 Vision sensor work detection count R Integer type
P_NvS*(*=1 - 8) 30 R Position type
M_NvS*(*=1-8) |30, 10 Vision sensor detection data R Single-precision

— ' real number type
C NvS*(*=1-8) 30, 10 R Text type

(*1) R indicates that a status variable is read-only.
The details of the status variables are as follows.

(1 M_NVOpen
[Function]
Indicates the vision sensor line connection status.

[Array meaning]
Array elements (1 - 8): Vision sensor numbers

[Explanation of values returned]
0: Line connecting (logon not complete)  1: Logon complete  -1: Not connected

[Usage]
After an NVOpen command is executed, checks whether or not the line with the vision sensor is connected
and the vision sensor logged onto.

[Sample sentence]

1 1f M_NVOpen(1)<>1 Then " If vision sensor number 1 is not connected

2  NVOpen “COM2:” As #1 ' Connects with the vision sensor connected to COM2 and sets its
number as number 1.

3 EndIf

4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for the logon state.

5 .....

100 NVClose #1 'Cuts the line with the vision sensor connected to COM2.

[Explanation]
1) Indicates the status of a line connected with a network vision sensor with an NVOpen command when

the line is opened.

2) The initial value is "-1". At the point in time that the NVOpen command is executed and the line is
connected, the value becomes "0" (line connecting). At the point in time that the network vision sensor
logon is completed, the value becomes "1" (logon complete).

3) This variable strongly resembles the status of status variable M_OPEN, but whereas M_Open

4) becomes "1" when the connection is verified, M_NVOpen becomes "1" when the vision sensor logon is
complete.

[Errors]

(1) If the type of data specified as an array element is incorrect, a "syntax error in input command
statement" error occurs.

(2) If there is an abnormal number of array elements (too many or too few), an “incorrect argument type"
error occurs.

(3) If an array element other than "1" through "8" is specified, an "array element mistake" error occurs.
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(2) M_NvNum
[Function]
Indicates the number of pieces of work detected by the vision sensor.

[Array meaning]
Array elements (1 - 8): Vision sensor numbers

[Explanation of values returned]
Work detection count (0-255)

[Explanation]
1) Indicates the number of pieces of work detected by the vision sensor with the NVPst command or NVIn
command.
2) The stored recognition count is held until the next NVPst command or NVIn command is executed.
When an NVPst command or NVIn command is executed, the data is cleared to "0".
3) When the <Recognition count cell> specified with the NVPst command or NVIn command is a blank cell
in the vision program or a vision program command is specified, this becomes "0".

[Sample sentence]

1 If M_NVOpen(1)<>1 Then ' When logon has not been completed for vision sensor number 1

2  NVOpne “COM2:” As #1 ' Connects with the vision sensor connected to COM2.

3 EndIf

4 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be
completed.

5 NVPst #1,”TEST”,"E76","J817,"L84",1,10
'Starts the "Test" program, receives the recognition count from the E76
cell and the recognition results from cells J81 through L84, and stores
this in M_NvS1().
6 'Processes referencing the acquired data.

7 MVCnt=M_NvNum(1) 'Acquires the number of pieces of work recognized by the vision sensor.
8 .....
160 NVClose #1 'Cuts the line with the vision sensor connected to COM2.

[Errors]

1) If the type of data specified as an array element is incorrect, a "syntax error in input command
statement" error occurs.

2) If there is an abnormal number of array elements (too many or too few), an "incorrect argument type
error occurs.

3) If an array element other than "1" through "8" is specified, an "array element mistake" error occurs.
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(3) P_NvS1-P_NvS8

[Function]

Stores the data recognized by the vision sensor in position data format.
In an NVPst command or NVIn command, when a <type> of "0" is specified, the data in the cell range
specified with <Start cell> - <End cell> is stored as the X, Y, and C coordinates.

In an NVPst command or NVIn command, data must be stored in the order X, Y, C in the cells specified with
<Start cell> - <End cell>.

Example:
[95=
| v | v [ L | m | N | 0o | P | a |
79 [Convert the paoint into the robot coordinate by the Calibratio Comvert the point into the robot coordinate by the Calibratiol
H bt A C Score * A - Score
81 |[BPaint 34747 20232 -158.198 §7.541 | 3Paoint o141 12014 72645
?&Pnint 381.289 4917 10.844 §7.224 [3Foint 859.585 98585 -118.313
H&Pnint 10810 43649 -34.313 §5.217 | 3Paoint 1391481 149151 -163.470

In the above vision program, when "J96" and "L98" are specified in the <Start cell> and <End cell> of the
NVPST command or NVIN command, P_NVS1() becomes the following values.
P_NvS1(1)=(+347.14 ,-20.23 , +0.00, +0.00, +0.00, -158.19 , +0.00, +0.00)(0, 0)
P_NvS1(2)=(+381.28 , +49.01, +0.00, +0.00, +0.00, +10.84 , +0.00, +0.00)(0 , 0)
P_NvS1(3)=(+310.81, +43.65, +0.00, +0.00, +0.00, -34.312, +0.00, +0.00)(0, 0)
P_NvS1(4)=( +0.00, +0.00, +0.00, +0.00, +0.00, +0.00, +0.00, +0.00)(0 , 0)
P_NvS1(5)=( +0.00, +0.00, +0.00, +0.00 , +0.00, +0.00 , +0.00, +0.00)(0 , 0)

P_NvS1(30)=( +0.00, +0.00, +0.00 , +0.00 , +0.00 , +0.00 , +0.00, +0.00)(0 , 0)

~— — ~— —

[Array element count]: 30

The maximum number of pieces of work that a vision sensor can recognize at one time is 255, but the
maximum number of sets of work information that a robot can acquire is 30.

[Sample sentence]
1 1f M_NVOpen(1)<>1 Then
2 NVOpen “COM2:” As #1
3 EndIf
4 Wait M_NVOpen(1)=1 'Connects with vision sensor number 1 and waits for logon to be completed.
5 NVPst #1,”TEST”,"E76","J96",”L98",0,10

'Starts the "Test" program, receives the recognition count from the E76 cell

and the recognition results from cells J96 through L98, and stores this in
P_NvS1().

'If vision sensor number 1 log on is not complete
'Connects with the vision sensor connected to COM2.

6 MVCnt=M_NvNum(1)
7 For MCnt=1 TO MVCnt

8 P10=P1

9 P10=P10*P_NvS1(MCnt)
10 Mov P10,-50

11 Mvs P10

12 HClose 1

13 Mvs P10,-50

14 Next MCnt

'Acquires the number of pieces of work recognized by the vision sensor.
'Repeated once for each piece of work recognized

'Copies the reference position P1 to target position P10.

'Corrects the difference from the reference work for the recognized work
and substitutes it in P10.

'Moves to above the first recognized piece of work.

'Moves to the position of the first recognized piece of work.

'Grasps the work.

'Moves to above the first recognized piece of work
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[Explanation]

1)
2)

[Errors]

In an NVPst command or NVIn command, when a <type> of "0" is specified, the data recognized by the
vision sensor is stored in position data format.

When this variable is used, write the vision program to store the data in the order X, Y, and C.
Example:

| 195=
| J | vk | L | M [ N 0o | P | Q@ | R |
79 Canvertthe paint into the rabot coordinate by the Calibratio Convert the paint into the robaot coordinate by the Calibratiol
E X i C Scare £ Y o Scare
?&F‘nint 347147 -20.232) -158.1498 97 641 BPoint M0141) 120014 72645 97 641
?&Pnint 381.284 45.017 10,844 97224 BPoint 89.585 99585 -118.313 97 224
E&Pnint 310810 43,648 -34.313 95.217 | BFoint 139181 149181 -163.470 96217

The stored data is held until the next NVPst command or NVIn command is executed. However, this
data is cleared by a program reset, End command, or power supply reset. Even if the continue function
is enabled, the data is cleared (to O for all axes) for a power supply reset.

Also, if anything other than "0" is specified as the type with the NVPst command or NVIn command, all
axes are cleared to "0".

If the acquired data is a vision program function or character string, "0" is stored in the corresponding
axis.

The data for this variable is the valid position data for 8 axes.

When using multi-mechanism mode, see the explanation of the NVPst command.

If the type of data specified as an array element is incorrect, a "syntax error in input command
statement” error occurs.

If there is an abnormal number of array elements (too many or too few), an "incorrect argument type
error occurs.

If an array element other than "1" through "30" is specified, an "array element mistake" error occurs.
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(4 M_NvS1-M_NvS8

[Function]

Stores the data recognized by the vision sensor in numeric data format.
In an NVPst command or NVIn command, when a <type> of "1" or "3" or “5” or “7” is specified, the data in
the cell range specified with <Start cell> - <End cell> is converted into numbers and stored.

Example:
| 195=
| J | Kk | L | MW | N | 0O [ F [ Q@ | R |

79 Convert the point into the robot coordinate by the Calibratio Convert the point into the robot coordinate by the Calibration
E b i C Score b i C Score
?&Pnint 347147 -20232) -158.193 97641 BPoint 110141 120141 72645 9764
E&Pnint 381288 49017 10844 87224 BPoint B9.585 88484 118313 97224
E&Pnint 08100 43649 -34.33 96217 BPoint 139141 149181 1683470  96.217

In the above vision prog
the NVPst command or

ram, when "J96" and "Q98" are specified in the <Start cell> and <End cell> of
NVIn command, the value of M_NvS1() becomes the following values.

ment 2
Element 1 2 3 4 5 6 7 8 9
= |1 347.147 | -20.232 | -158.198 | 97.641 | 0.0 | 110.141 | 120.141 | 72.645 0.0
Iz 2 381.288 | 49.018 | 10.846 97.048 | 0.0 | 89.582 |99.582 |-118.311 | 0.0
& 3 310.81 43.65 -34.312 0.0 0.0 | 139.151 | 149.151 | -163.469 | 0.0
=14 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
~ |5 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0

[Array element count]: (30.10)
It is possible to acquire 30 lines and 10 columns of information from all the cell information in the vision

program.

[Sample sentence]

1 If M_NVOpen(1)<>1 Then

'If vision sensor number 1 log on is not complete

2

NVOpen “COM2:” As #1 'Connects with the vision sensor connected to COM2 and sets its number as

3 EndIf
4 Wait M_NVOpen(1)=1

number 1.

'Connects with vision sensor number 1 and waits for logon to be completed.

5 NVPst #1,"TEST”,"E76","J96","Q98"0.1,10

6 MVCnt=M_NvNum(1)
7 For MCnt=1 TO MVCnt

8 P10=P1

9 P10.X=M_NvS1(MCnt,1)
10 P10.Y=M_NvS1(MCnt,2)
11 P10.C=M_NvS1(MCnt,3)
12  Mov P10,-50

13  Mvs P10

14  HClose 1

15  Mvs P10,-50

16 Next MCnt

'Starts the "Test" program, receives the recognition count from the E76 cell
and the recognition results from cells J96 through Q98, and stores this in
M_NvS1().
'‘Acquires the number of pieces of work recognized by the vision sensor.
'Repeated once for each piece of work recognized
'‘Copies the reference position P1 to target position P10.
'Substitutes the X coordinate of the recognized work in the X coordinate of
P1.
'Substitutes the Y coordinate of the recognized work in the Y coordinate of
P1.
'Substitutes the C coordinate of the recognized work in the C coordinate of
P1.
'Moves to above the first recognized piece of work
'Moves to the position of the first recognized piece of work
'Grasps the work.
'Moves to above the first recognized piece of work
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[Explanation]

[Errors]

1)
2)
3)

4)

In an NVPst command or NVIn command, when a <type> of "1" or "3" or “5” or “7” is specified, the data

recognized by the vision sensor is stored in numeric data format.

The stored data is held until the next NVPst command or NVIn command is executed. However, this

data is cleared (to 0) by a program reset, End command, or power supply reset.

Also, if anything other than "1" and "3" and “5” and “7” is specified as the type with the NVPst
command or NVIn command, the data is cleared to "0".

If the acquired data is a vision program function or character string, "0" is stored in the corresponding

axis.

When using multi-mechanism mode, see the explanation of the NVPst command.

If the type of data specified as an array element is incorrect, a "syntax error in input command
statement" error occurs.
If there is an abnormal number of array elements (too many or too few), an "incorrect argument type

error occurs.
If an array element 1 specification specifies other than "1" through "30", an "array element mistake"
error occurs.

If an array element 2 other than "1" through "10" is specified, an "array element mistake" error occurs.
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(%)

C_NvS1-C_NvS8

[Function]

Stores the data recognized by the vision sensor in text string data format.
In an NVPst command or NVIn command, when a <type> of "2" or "3" or “6” or “7” is specified, the data in
the cell range specified with <Start cell> - <End cell> is stored.

Example:
|/ J |/ k J L | wmw | N | o | P | o | R |
T4 Convert the paoint inta the robot coordinate by the Calibratio Convert the point into the robot coordinate by the Calibiratiol
m Ed A C Score kS A c Score
?&Poim 347147 -20.232) -158.1498 97 641 @Paint 110141 12014 72645 97 641
 82|BPoint 381.2849 49017 10.844 07224 |3Point 89585 89585 -118.313 Gy 224
?&Puint 30.s10 43,649 -34.3113 06,217 [BPoint 1358151 148151 -163.470 96.217

In the above vision program, when "J95" and "Q98" are specified in the <Start cell> and <End cell> of the
NVPst command or NVIn command, the value of C_NvS1() becomes the following values.

ent 2 1 2 3 4 5 6 7 8 9
Elemen

) 1 “X” “Y” “C” “SCO re” “X” “Y” “C" “SCO re”

| [ “_ [ “

2 |27 [ 207 1553'19 w97 641" M0A4T [ 120941 |y crcr | w97 641"

()]

S| 3| 7381289 |y 0177 | “10.844” | “97.227 “89.585" | “09.585" '1135?,'31 “97.227"
4| «310.817 | “43.649" | “-34.313" | “96.217" 139.151 | 49151 | 463477 | “96.217
5

[Array element count]: (30.10)

It is possible to acquire 30 lines and 10 columns of information from all the cell information in the vision
program.

[Sample sentence]

. 0o~

0
1

12
13
14
15
16
17
18

DIM MScore(100) 'Declares the variable for storing scores.
If M_NVOpen(1)<>1 Then ' When logon has not been completed for vision sensor number 1
NVOpen “COM2:” As #1 ' Connects with the vision sensor connected to COM2 and sets its
number as number 1.
EndIf
Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be
completed.
NVPst #1,”TEST",”"E76","J95”,"Q98",3,10
'Starts the "Test" program, receives the recognition count from the E76
cell and the recognition results from cells J95 through Q98, and stores
this in C_NvS1(1,1) - and M_NvS1(1,1) - .
MVCnt=M_NvNum(1) 'Acquires the number of pieces of work recognized by the vision sensor.
For MCnt2=1TO 8
If C_NvS1(1,MCnt2)="Score” Then Break
Next MCnt2
For MCnt1=1 TO MVCnt
'Repeated once for each piece of work recognized
MScore(MCnt1)=VAL(C_NvS1(MCnt1+1,MCnt2)) ' Stores the score for the recognized work into MScore
Next MCnt1
MOK=0 ' Clears MOK
For MCnt=1 TO MVCnt 'Repeated once for each piece of work recognized
If MScore(MCnt)>90 Then MOK=MOK+1 'If the score is 90 points or higher, adds 1 to MOK.
Next MCnt
' Checks the value of MOK and checks the number of pieces of work for which the score is 90 points or
higher.
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[Explanation]

[Errors]

1)
2)

3)
4)

In an NVPst command or NVIn command, when a <type> of "2" or "3" or “6” or “7” is specified, the data

recognized by the vision sensor is stored in text string format.

However, kanji codes can not be acquired.

The maximum number of pieces of work that a vision sensor can recognize at one time is 255, but the

maximum number of sets of work information that a robot can acquire is 30.

The stored data is held until the next NVPst command or NVIn command is executed. However, this

data is cleared by a program reset, End command, or power supply reset.

Also, if anything other than "2" and "3" and “6” and “7” is specified as the type with the NVPst
command or NVIn command, the data is cleared to null.

If the acquired data is a vision program function or kanji code, a null character is stored in the

corresponding axis.

When using multi-mechanism mode, see the explanation of the NVPst command.

If the type of data specified as an array element is incorrect, a "syntax error in input command
statement" error occurs.

If there is an abnormal number of array elements (too many or too few), an "incorrect argument type
error occurs.

If an array element 1 other than "1" through "30" is specified, an "array element mistake" error occurs.
If an array element 2 other than "1" through "10" is specified, an "array element mistake" error occurs.
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9. 2. MELFA-Vision Function Details

This section explains MELFA-Vision functions other than those explained in "Chapter 5 - 0.

9.2.1. MELFA-Vision Main Screen

For explanations concerning the MELFA-Vision main screen, see "6.2.1 Starting MELFA-Vision (network
vision sensor support software)".

Figure 9-1 MELFA-Vision Main Screen

?., MELFA-Vigion [METAIDAF]

Eils  Wew Senzor Controller  Help

% 8] mlo| @clalealel 23

Namis Processing Condition:

Mewsnae CurrentJob:
Camera Image:
Jobivisian Program)List

Calibration jolb
jobit jok
JobZ job

Hew Edif
[efete Rename. .
Rafresh Bave As

Calibrabon Data List

Ho Existance .

N b= L3 B3 =i

Edit Rafresh

OfMline
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9.2.2. Job Editing screen ([Image Log] tab)

On the job edit screen [Image Log] tab, the conditions are set for the PC in which the images captured with
the vision sensor are stored to the PC. It is necessary to start the FTP server on the PC storing the images
For explanations concerning the MELFA-Vision main screen, see "8.4 Image Log Acquisition Settings and
Reception Start/End".

This section explains the conditions set with the [Image Log] tab.

Job Editing(Pattern Match)

File Marme: |juh1 Joh Current Found Mo 1]

Adjust image ] Pattern & Search Area ] Processing Condition  Image Log I Result Cell 4] ¥

v Savethe lmage Log

Save Condition: |Alwayrs j User Marme of FTP: Jadmin
File Mame: MGImage whmp Password of FTP:

The acquired image is preserved IP Address of FTP: |10.50.0.1 IZ|1|
[File Kame + Mumber (. bmp) to PC.
Wax Mumber: 9993: {1~ 099) Get IP Address Fram PC |
Beset | Reset the number of images presered.
Save As Save Exit | Test |

Figure 9-2 Job Edit Screen [Image Log] Tab

Table 9-4 Job Edit Screen [Image Log] Tab Setting ltem List

Setting item Explanation
Save the To acquire the image log, put a check in the [Save the Image Log] checkbox. To not
Image Log acquire the image log, remove the check from the checkbox.

Sets the condition for storing images captured with the vision sensor to the PC.
Always : All images captured with the vision sensor are stored

OKimages : The image is stored if the count of recognized pieces of work is not 0.
NG images : The image is stored if the count of recognized pieces of work is 0.
Images captured with the vision sensor are stored as bit map (bmp) files on the PC.
File Name This specifies the file name.

* Up to 50 files names can be specified.

This specifies the number of images stored on the PC.

Serial numbers up to specified number of images are attached after the file name.
Example: When the file name is "NGImage"

Save Condition

Max Number “NGImage001.bmp’. “NGImage002.bmp’- - -*NGImage010.bmp’« -
If the specified number of images is exceeded, the serial number is reset and already
stored bmp files are overwritten.

Reset This resets the serial numbers attached to the file name.

The file name for the image captured after resetting becomes "file name 001.bmp".
User Name of FTP | Specifies the FTP server user name set with the displayed "Image Log Setting"

(*1) screen.

Password of FTP Specifies the FTP server password set with the displayed "Image Log Setting"
(*1) screen.

IP Address of FTP | Specifies the IP address of the PC on which the FTP server is running.

Get IP Address When an MELFA-Vision FTP server is used and this button is clicked, the IP address
From PC of the PC MELFA-Vision is running on is displayed in the [IP Address of FTP].

(*1) For details on the "Image Log Setting" screen, see "8.4 Image Log Acquisition Settings and Reception
Start/End".
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9.2.3.

Job edit screen ([Result Cell Position] tab)

The “Job Editing” screen [Result Cell Position] tab displays "Found Number Cell", "Start", and "End"
specified with the dedicated MELFA-BASIC V command for the network vision sensor. A cell is a position
indicated by the column character and row character in the vision program.
This section explains the cell positions displayed on the screen.

Job Editing[Pattern Match)

Current Found Ma: 1]

Pattern & Search Area ] Processing Cnnditinn] Image Log Result Cell Fosition \

File Name: |

R

Setthe following value to the argument of [MYPST] and [MVIN] command.
The value is different depending on the value of [type].
[Type] : 0to 3 [Type] : 4ta 7
Start End Start End
Found Mumber| 75 Robotl: | J81 |ru111|j | HEH | HBE
Cell:
Robot2: | 031 |R110 | val | v36
Robot3: | Ta1 w110 | za1 | zo8
Save As | Save ‘ Exit | Test

Figure 9-3 Job Editing Screen ([Result Cell Position] Tab)

Table 9-5 Job Editing Screen [Result Cell Position] Tab Display Item List

Setting item Explanation
Found The number of pieces of work recognized by the vision sensor is stored in the
Number Cell | displayed cell position.
Robot 1 The coordinates (robot 1 coordinates) for the work recognized by the vision sensor

are stored from the displayed start cell position to the displayed end cell position.

Robot 2 (*1)

The coordinates (robot 2 coordinates) for the work recognized by the vision sensor
are stored from the displayed start cell position to the displayed end cell position.

Robot 3 (*2)

The coordinates (robot 3 coordinates) for the work recognized by the vision sensor
are stored from the displayed start cell position to the displayed end cell position.

[Type]:0to 3

When you specify the range from 0 to 3 for a value of the type of "NVPst" and "NVIn"
command of MEFLA-BASIC V command, the position of the cell which specifies it for
A and B is shown.

[Typel: 4to 7

When you specify the range from 4 to 7 for a value of the type of "NVPst" and "NVIn"
command of MEFLA-BASIC V command, the position of the cell which specifies it
for Aand B is shown.

(*1) Displayed when a job for two robots is selected.
(*2) Displayed when a job for three robots is selected.
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9.2.4. Vision sensor network settings

The vision sensor network settings can be changed. From the MELFA-Vision menu, click [Sensor] —
[Connection] — [Communication Setting] to display the "Network Settings" screen. Check with your network
administrator for the items to set.

Color - Network Settings @

Hozt Mame: Color
[~ Use DHCP Server

1P Address: I—
Subnet M azk: I—
Default Gateway: I—
DMS Server: I—

Damain Marne:
DHCP Timeout: El:

EIP 140 W atchdog Timeout Action
{* Transition to Timed Out

" Auto Delete

] | Cancel

Figure 9-4 MELFA-Vision "Network Settings" Screen

Table 9-6 "Network Settings" Screen Setting Items List

Setting item Explanation

Host Name Changes the vision sensor name.

Use DHCP Server Check this when using the DHCP server to allocate the IP address.

IP Address Input the IP address.

Subnet Mask Defines which part of the IP address shows the network and which part shows
the host.

Default Gateway Data can be relayed between hosts on different networks by specifying the
gateway address.

DNS Server Input the network host IP that supplies the DNS resolution (converting from
host name to IP address).

Domain Name Defines the domain name of the network the vision sensor is on.

DHCP Timeout Specifies the DHCP server response wait time.

Transition to Time Out Shifts to another connection without closing the connection.

Auto Delete Closes the connection.

9-119 MELFA-Vision Function Details



9 Detailed Explanation of Functions

9. 3. Vision program detailed explanation

MELFA-Vision provides a number of programs (job files) as templates.
This section explains the templates provided.

Templates provided for MELFA-Vision

9.3.1.

The table below shows the templates provided for MELFA-Vision.
Table 9-7 List of Job Templates Provided

No. | Image processing (*1) | Output Number of robots | Displayable result
coordinates (*5) count (*6)
(*4)

1 Pattern matching 1
2 (*2) 4
3 1 10
4 20
5 30
6 1
; Absqlute 5 140
9 coordinates 20
10 30
11 1
12 4
13 3 10
14 20
15 30
16 1
g Relgtive 140
19 coordinates 20
20 30
21 | Blob (binarization 1
22 | processing) 4
23 | (*3) 1 10
24 20
25 Absolute 30
26 | Color(*7) coordinates 1
27 4
28 10
29 20
30 30

(*1) Pattern matching, blobs, edges, histograms, ID recognition, text comparison, etc. are provided for vision

sensor image processing, but the image processing supported by MELFA-Vision is pattern matching
and blobs.

(*2) Pattern matching is a method of detecting patterns in images based on registered patterns.
(*3) Blobbing is a method for detecting two-dimensional shape information such as the size, shape, position,

- Large subjects

linking, etc. of patterns expressed as blobs.
The blob template is effective for the following types of subjects.

- Subjects whose shapes change irregularly

For details on blob image processing, see "9.3.2 Image processing - blobs".
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(*4) There are two types of output coordinates.
Table 9-8 List of Coordinates Output to Robot

Output method Explanation
Absolute The detected pattern position is output converted to the robot coordinate system.
coordinate
output
Relative The detected pattern position is output with the robot coordinate system offset
coordinate quantities for the relative position based on the registered pattern position.
output

(*5) Templates are also provided that secure the data for two robots or for three robots with one image.
When multiple robots are connected to one vision sensor, it is possible to acquire the operation
positions for each robot by capturing one image.

(*6) It is necessary for the vision program to prepare beforehand an area in which to store the work position
data that the robot acquires. Expanding this area increases the amount of information that the robot can
obtain, but also increases the vision program load time and the time for sending the information from the
vision sensor to the robot. Therefore, MELFA-Vision provides templates for areas for storing
1/4/10/20/30 sets of work information. Select the one that best matches your system.

These quantities - 1/4/10/20/30 — indicate the maximum number of sets of work data that the robot can
acquire. For example, for acquiring 8 sets of work data, select the 10 template.

(*7) Color is a method to detect the pattern in the image based on the specified color pattern.

Refer to “9.3.3 Image processing — Color” for details of the color image processing.
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9.3.2.

Image processing - blobs

This section explains how to make the blob image processing settings, using pattern matching image
processing (only one robot, results output as robot absolute coordinate values) as an example.

(1) In the [Job(Vision Program)List] on the left side of the main MELFA-Vision screen, click [New].
From the "Image Processing Method" screen displayed, select blob image processing, then click
the [OK] button.

Jobidvision Programilist

Processing Method §|
Select Processing Method.
Pracessing Method:
Mo, | Processing Method | 5
17 =Pattern Matching= Robhot! Relative position{Result 4piec..
18 =Pattern Matching= Rohot! Relative position{Result 10pie...
19

=Pattern Matching= Rohot! Relative positioniResult 20pie...

=Bloh= Robat! Absolute positioniResult 1piece)
NEW Ed't giud= ROMOTT AT pro II|'lIUrIIJ'<I:,‘ U 4pTELES)
< — D - 23 =Blob= Robot! Absalute position{Result 10pieces)
DeleteS|  Rename.. 20 | <Bop> Ronot Ausolte bostlon(esul 20p eces) v
Refresh Save As.. oK cancel |
1. <
Y%

Job Editing(Blob)

File Mame: | Current Found Mo: 1]
Adjust Image ] Search Area&Condition(ly Processing Condition(2) \ Image Log ] Fesi 4|}
-IMTr?nUi| ’ 1 || L T T T T T B | Sgrt E'&" Maone -
reshold: — | [%]
I T R T SR Offeet of Rotation: 0= [degrees
W R El[ grees]
1] a0 100 -180~-180)
Greyscale v Auto Setting Calibration Mo.:
1] 100 200 254
Save As Save Exit Test
Figure 9-5 Blob Image Processing Selection
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(2) E the work

the displayed "Job Editing" screen.

in order of the

5 - ) - . )
] Search Area&Cunmtan)] Processing Cond|t|0n(2)] Image Log] Result Cell Posmon] tabs from Ieft to r|ght on

For details on the [Adjust Image] tab, see "6.2.3 Image processing settings".

©)

executing blob image processing are set.

When you click the "Job Editing" screen [Search Area & Condition(1)] tab, the conditions for

Job Editing(Blob)

File Name: |

Color Setting: Blob: |Either -
Background: |YWhite -

Click the [Image] button to set the search area.

Current Found Mo: I

Adjust Image | Search Area&Condition(1) \ Processing Cnnditinniz}] Image Lug] Resi 4| P

Area Limit:

hin: 100-3] [Pixel]
I E=V 1DDDDDE|: [Fixel]

(0~ 900000)
Sgarch Area Image Fill Holes:
W Fill Holes
Mumber to Find: 1DE|:
(1~ 2548)
Save As Save | Ezxit | Test |

When you change a displayed setting item, then click the [Test] button, the results of image
processing under the specified conditions are displayed at the main screen [Camera Image], so
check whether or not the work is correctly recognized.

For details on the setting items, see "Table 9-9 List of [Search Area and Recognition Condition

(1)] Tab ltems".

Table 9-9 List of [Search Area and Recognition Condition (1)] Tab Items

Setting item Setting range Explanation
Color Blob Black/white/Either | Select the color of the work tobe recognized
Setting (black or white or any desired color)
Background | Black/white This specifies the color (black or white) that is
the background for captured images.
Search Area Click the [Image] button to set the range for
_ detecting the work (blob).
For details on the setting method, see “6.2.3
Image processing settings".

Number to Find 1-255 This sets the maximum number of pieces that
can be detected in one image processing.

Area Min 0 - 900000 This sets the surface area range (minimum to

Limit Max maximum) for detected work (blobs). This
surface area range is specified in pixels.

Fill Holes ON/OFF When there are holes in the work, to recognize
the work in the state with the holes filled, put a
check in the [Fill Holes] checkbox. To
recognize with holes unfilled, remove the
check from the checkbox.

* For all the items, if a value outside the range is input, it is replaced with the upper or lower limit

value near the image going out of focus.
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(4) When you click the "Job Editing" screen [Processing Condition(2)] tab, the conditions for
executing blob image processing are set.

Job Editing(Blob)

File Mame: |

Manual !

£djust Image ] Search Area&Conditioni1y Processing Condition(2) I Image Log ] Resi 4|}

Current Found Ma: 1]

' Sort By: Maone -

Threshold: —

o

Threshold:

_|___

0
Greyscale v Auto Setting

50

%
0 %1 Offset of Botation: DE|: [degrees)

100 -180--180)
Calibration Mo

o Robot1: Mone -

o

o -

|

100

200 255

Save As Save | Exit | Test |

When you change a displayed setting item, then click the [Test] button, the results of image
processing under the specified conditions are displayed at the main screen [Camera Image], so
check whether or not the work is correctly recognized.

For details on the setting items, see "Table 9-9 List of [Search Area and Recognition Condition

(1)] Tab Items".

Table 9-10 List of [Processing Condition(2)] Tab ltems

Setting item

Setting
range

Explanation

Manual Threshold

1-100

This sets what degree of recognition is required for recognition of work
detected with the threshold specified with the grayscale threshold.

For the vision sensor, the degree of matching of the detected work is
expressed as 1-100%. Work whose degree of matching is lower than
the value set here is not recognized.

Greyscale Threshold

1-255

This sets the grayscale threshold. When the "Auto Setting" checkbox is
checked, the value is set automatically from the images captured.

Sort By

None

Returns the recognized work results in the specified sort order.

When "None" is specified, the results are returned with the work sorted
in order of high recognition ratio.

This sorting is used for cases such as when multiple work pieces are
detected and you want to grasp the work in order from left to right in the
image.

The "X" and "Y" specified here indicate the "X" and "Y" at the red frame
displayed with the search area setting.

Offset of Rotation

-180 - 180

When outputting the recognized work results, this function adds the
specified offset amount to the detection angle.

When registering patterns, this is used if the 0°-tilt image can not be
captured.

Calibration No.

None
1-10

This selects the data when outputting the recognized work coordinate
value converted to the robot coordinate value.

Work information can be converted to the coordinate systems for up to
three robots and sent.

Therefore, it is possible to select calibration numbers for three robots.
* The figure above shows a screen assuming a system with one robot.
When a system is selected with three robots, [Robot 2:] and [Robot 3:]
display appears.

* For all the items, if a value outside the range is input, it is replaced with the upper or lower limit
value near the image going out of focus.

(5) For details on the [Image Log] tab, see "9.2.2Job Editing screen ([Image Log] tab) "; for details
on the [Results Cell Position] tab, see "9.2.3 Job edit screen ([Result Cell Position] tab) ".
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9.3.3. Image processing — Color

This section explains how to make the Color image processing settings, using pattern matching image
processing (only one robot, results output as robot absolute coordinate values) as an example.

(1) In the [Job(Vision Program)List] on the left side of the main MELFA-Vision screen, click [New]. From
the "Image Processing Method" screen displayed, select Color image processing, then click the [OK]
button.

Jobdvision Programilist

Processing Method f$__<|
Select Processing Method.

FProcessing Method:

MNo. | Processing Method | ~

23 =Bloh= Robot! Absalute positioniResult 10pieces)
24 =Hloh= Raohot! Absolute position{Result 20pieces)
25

=Blob= Robot1 Absolute positioniResult 30pieces)
26 =Color= Robot1 Absolute position{Result 1piece)

il soolors Bobotl sheolito png'rnnﬂ:‘n Lt Aniorocy
[ [=10 Edit
Q Rename... 30 =Color= Robot1 Absolute position{Result 30pieces) 2
Fefresh Save As . oK cancel
<

Job Editing{Color)

File Name: |

Current Found Mo 0
] C::nl::nr] Pattern & Search Area ] Frocessing Condition ] Image Log ] Res 4|}
Glick the [Adjust Lens]button,if you don't adjust the lens,

Adjust Lens.. |

Exposure: | 8000 [msec] Orjentation: | |
Gai £ o (I T T [ T |
. 128 J'
L White Balance... |
0 100 200 245

Save As Save Exit Test ‘

Figure 9-6 Color Image Processing Selection
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(2) Execute the work in order of the g

tabs from left to right on the displayed "Job Editing" screen.
(3) [White Balance] button of [Adjust Image] tab is clicked, and a standard color is specified.
[White Balance] button is displayed only in case of the color image processing.
The image in the state that the [White Balance] button is not clicked cannot accurately recognize the
color like “Figure 9-1 When you do not click [White Balance] button”.

l Colnr] Pattern & Search Area ] Processing Condition ] Image Log ] Res 4|}

Figure 9-2 When you do not click [White Balance] button

[White Balance] button is clicked, standard color is recognized and the RGBcolor can be recognized more

accurately.
A standard color is a color of 100*100 dots at the center of the camera picture when [White Balance] button

is clicked.
In this case, standard color is made white, it comes to recognize the color by a color near man's recognition.

\ N\
\ . ‘-\.
\ \ [ Y
\ -
._\ ’-.‘{I_
% \
D

Figure 9-3 When you click [White Balance] button
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(4) The condition of executing the color image processing is set in [Color] tab of "Job Editting" screen.
Joh Editing(Color)

File Marme: | Current Found Mao: I—D
Adjust Image ulnré] Fattern & Search Area ] Frocessing Condition ] lmage Lng] Resllﬂ
Click [image ] hutton.  Specify the recognized color with the displayved frame.
Histogram Threshald
Color Area Setting: Image Rad | 050 | 1:|
I~ Representaion ~ OFF=RGB Green | poo0 | -1
0N =HSI
[ SelectFilter orF=Color Blue | 0.000 {!1 . '215?
Save As | oave | Exit | Test |

When [Test] button is clicked after the displayed set item is changed, the result of processing the image on

[Camera Image] of the main screen and the condition of specifying it is displayed.
Confirm whether the light and shade of work is clear according to the specified color on the screen.
For details on the setting items, see "Table 9-1 List of [Color] Tab Items"

Table 9-2 List of [Color] Tab Items

Setting item Setting range

Explanation

Color Area Setting

[Image] button is clicked, shifts to a graphic image and a
square frame is displayed.

Enclose the color which wants to be recognized with the
frame and click the [Enter] key.

Representation
ON/OFF

Whether the specified color is acquired in
RGB(Red/Green/Blue) information or it acquires it in
HIS(Hue/Intensity/Saturation) information is selected.

Select Filter
ON/OFF

Whether the image displayed on the screen is displayed
by the color or it displays it with grey scale which puts the
specified color filter is selected.

Histogram

Color specified by [Color Area Setting] information is
displayed.

When [Representation] CheckBox is OFF, information on
RGB is displayed.

And the CheckBox is ON, information on HIS is displayed.

Threshold

-1:Auto
0 - 255:Manual

Initial value is "-1".

When the value is "-1", the color of work is converted into
white putting the color specified by [Color Area Setting]
filter.

When the light and shade of work is not clear by the self
adjustment filter, the color recognize can be adjusted
which input the value of 0 - 255 to “Threshold”.
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(4-1)Color Area Setting is specified.

When [Image] button of “Color Area Setting” is clicked, foci move to the main screen, and Area adjustment
mark is displayed in [Camera Image] .

The color which wants to be recognized from the area enclosed with this frame is detected.

Enclose the color which wants to be recognized with the frame.

The area in which the work is detected can be changed with the mouse or keyboard.

If you use the keyboard, each time the [F9] key is pressed, the "area adjustment mark" changes and fine
adjustments can be made with the [arrow keys].

To finalize the area, press the [Enter] key; to cancel it, press the [ESC] key.

The focus returns to the "Job Editing" screen.

When press the [Enter] key, color specified for “Histogram” information is displayed.

Job Editing[Calor) =1
Filbe Mearrvg Cgrrgnl Foursd Mo ]

Adjust Image 'tmr_| Pattern & Search Area | Processing Condtion | Image Log | Res 4 | #

Clhick [ image ] buan. Specify the recognized color with the displayed frame
Hitlagram TrinkEhald

Colar Arwa Seing @. Reda [ oo [ 14
OFFaRGHE [l = 3
[~ Representaion bt k e o000 1

I SelectFites OFF=Calor Blug onog -1=4
Ol = Gniryscabe 11 80 255)

Smwhs | B | B | Tem |

I S—

™ = g e g
o8 el mlaacen 2y
[t

== 2! Camera Image

Pt

Area adjustment mark

o it 7 T s 0 8 P g™ s

™ = g e g
o8 el mlaacen 2y

ot A5 B 0 4 P g™ s
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(4-2)Changes to the gray-scale imagery by the color which specifies [Camera Image].
[Select Filter] CheckBox is ON, and [Test] button is clicked.
Specified color is displayed in white putting the same filter as the specified color.

Job Editing(Color) El = @

File Mame: | Current Found MNo; | 0

Adjustimage Calor |Faﬁern & Search Area] Processing Condition ] Image Log J Res 4 I L
Click [ image ] button. Specify the recognized color with the displayed frame.

Histogram Threshold

Color Area Setting: M Red [ 255.000 [ 124

[~ Representation OFF=RGB Green 255.000 g e
ON=HSI | | ﬂ
- OFF=Color Blue | 245.138 =

OM=Greyscale =1 to 255)

Save As ‘ Save I Exit Cles@

Ts MELFA-¥ixlon [Calor]
Fils Yww Seraor Controler Hep

W ol @lo| alaialaa/el

" 4
e rotesiing Cordlion

oo Curren Jub

Jotxivigion Programilis A K

Bwiresh |
Calitration Daia Lest
Mo Englante -
13 L
8 .
12 L]
; -
| Fewnan |
K35 (437,256} = 337 Ol
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(4-3)Color is adjusted.
Value of "Threshold" is changed, and [Test] button is clicked.

For instance, when green is recognized more emphatically the value of "Green" is increased, and other
items are decreased.

Refer to "Histogram" value for the value.

Job Editing(Color)

File Mame: | Current Found Mao: I—El
Adjust Image  Color |F'attern & Search Area | Processing Condition | Image Log | F{eslm
Click [image | button, Specify the recognized color with the displayed frame,
. Histogram Thrashal
Calar Area Sefting: Image Red | 51200 | B0
I~ Representation ~ OFF=RGB Green |[164560 | [ 100
ON =HS|
¥ SelectFilter LAEsL L e [118213 | | 403
OM =Greyscale (-1 to 255)

Save As | Save | Exit

T MELFA-Vistan [Calor]
Bl few  Senor  Contnole  Helo

%0 mo| elaaaalal 25

i Pmceaging Conddion
Mg
Calar Coamend ok

E 2
Jobivislon Programid isq CAMATE BT AGE

Halresh |

Calibrason Data List

M (=S ia ] 2

B B3

M3 (NS IFS) =D

Offling
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(4-4)When work is recognized specifying not only Hue but also Saturation and Intensity, "Representation” is
changed.
"Representation” CheckBox is ON, all the values of the item of "Threshold" are set to "-1", and [Test] button
is clicked.

Job Editing(Color)

File Mame: | Current Found Mo: 1]
AdjustImage  Color ]Partern & Search Area] Processing Condition] Image Lug] Res 4| b

Click [image | button, Specify the recognized colar with the displayed frame.

Histogram Threshold

Color Area Setting: Image | Hue |1DE.433 | -1=4

v Representation

OFF=RGB Saturation | 116990 | | -1
‘ OM =HS|
_ Intengi _ -1
W Select Filter OFF=Color o ) =
OM =Grayscale (-1 10 255)

Save As | Save ‘ Exit

Ts MELFA-¥ixlon [Calor]
Fls e Serace Condrobe  Help
w ol mlo| ajasaae s

Processing Condlion

Hams
oo Curren Jub

Jotxivigion Programilis A ke

Betash |

Calitration Daia Lest

Mi Enigiahie ]
n
£ .

i -

| Fewnan |

Ol
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(4-5)Color is adjusted.
Value of "Threshold" is changed, and [Test] button is clicked.
For instance, when recognize the vivid color work the value of "Saturation” is increased, and other items are

decreased.

Refer to "Histogram" value for the value.

Job Editing(Color)

File MName: |

Color Area Setting: M

v Representation OFF=RGB

or =HS5I

¥ SelectFilter OFF=Colar

Current Found Bo: 0

Adjust Image  Color l Pattern & Search Area ] Processing Candition ] Irmage Lag ] Res 4| »

Click [image ] hutton.  Specify the recognized color with the displayed frame.

Histogram

Threshold

Hue | 108433

NEE

Saturation | 116.990

| 100-%

Intensity | 114 663

DM =Grevscale

NEE

-1 to 255)

Save As | Save |

Te MILIA ¥isien [Color]

Jovision ProgramiList

Gefraah |

Calitealion LF:C!liI Ligt
| He: Exizsanca
[1 .

F ¥

a

WIS (3L AT =0

| I’H\tall_l

Processing Condiien
Curenrd Joh

Camana Arigy

Oflra

(5) Pattern and Search Area are specified.
[Pattern & Search Area] tab is displayed, and the recognized work is registered.
Refer to "6.2.3 Image processing settings" for registration method.

(6) The condition of recognizing it is specified.
[Pattern & Search Area] tab is displayed, and the recognized work is registered.
[Condition] tab is displayed, and the condition of recognizing it is specified.
Refer to "6.2.3 Image processing settings" for registration method.
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9.3.4. Using image processing for which there is no template

The only templates provided for MELFA-Vision are pattern matching and blobs. * When using a robot using
other image processing, write the vision program using "In-Sight Explorer" installed on the PC with "5.3.1
Vision sensor dedicated software (In-Sight Explorer Ver.4.1 or later) installation”.

For details on how to write a vision program using "In-Sight Explorer”, see the "In-Sight Explorer" help.
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9.3.5. To shorten the time for transferring data with the robot controller

The image processing templates prepared for MELFA-Vision use the mechanism of transferring the
information on recognized work to the robot controller one set at a time (three communications, X, Y, and C
per piece of work).

When it is desired to shorten the tact time, it is recommended that the vision program and robot program be
altered to shorten the data transfer time.

Below is the method for transferring a maximum of four sets of data (127 bytes maximum) in each data
transfer.

<Vision program change example>
B Before change

1| 4 | Kk | L | M | N | o
70 Corvert the point into the robot coordinate by the CGalibration of Mo Robot,
ﬁ H i L Score
51 |POINT 55521 0887 48485 90007
 B2|POINT 421 531 44300 -67.008 00,097
~ 53|POINT 216000 -80646) 8973 99907
B4 $ERR #ERR #ERR #ERR 0.000

Data exists in each cell in the vision program and the robot controller can use them without processing the
acquired values.

However, in the example above, since a total of 12 data transfers are required for cells [J81] through [L84],
the transfer time becomes longer.

B After change

0 | F | 2 | R. | 5 | T | 1 | W | it | bt | N | Z
73 # ERR iz converted into E. The results are connected,
T i %
T 355521 B0ga7 48485 200521362 50.886020 48 4847647421 531189, 44 30006, ~67. 007538731 6.098572 -80 6457

g2| 47157 44300 -A7.008 |:|

83 316,099 -80.646 8a.732

a4 tE E E

The value converts errors into a text string as is. Text string cells are linked to form a single cell.

The above program is added to the vision program before change.

Cells [081] through [Q84] use the vision program "count error" function. If there is an error, they display the
character "E". Also, cell [S81] stores the data for the four cells [O81] — [Q84] in one cell. The vision program
"concatenate” function is used. Coordinates are delimited with "," and recognized work is delimited with "/".
For details on the functions used in vision programs, see the "In-Sight Explorer" help.

~/N\ CAUTION .

The maximum number of characters the robot can receive in one
communication is 127.

Due to restrictions on communications with the robot, if the information for one piece of
work is X, Y, and C, one data transfer can handle up to four sets of data.

\, J
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<Robot program change example>
Change the program example in "7.3.2 Writing a Sample Robot Program" as follows. The parts of the
program in the boxes are the locations changed.

1' The work grasping position P1, and the work placement position P2 must have been taught beforehand.
2 ' Example: P0=(+250.000,+350.000,+500,000,-180.000,+0.000,+0.000)(7,0)

P1=(+500.000, +0.000, +300,000, -180.000, +0.000, +10.000)(7,0)
P2=(+300.000,+400.00,+300.000,-180.000,+0.000,+90.000)(7,0)

3!
4l

| 5 Dim MV(30,3)

6 If M_NVOpen(1)<>1 Then
7 NVOpen “COM2:” AS #1

8 EndIf

9 Wait M_NVOpen(1)=1

'If vision sensor number 1 logon is not complete
'‘Connects with the vision sensor connected to COM2.

' Connects with vision sensor number 1 and waits for logon to be completed.

10 NVPst #1,"Job2","E76","S81","S81",2,10 'Starts the [Job2] vision program and

20 While MFLG1=0

1" 'receives the recognized count from cell [E76] and the
recognized coordinates from cell [S81] and stores them in
C_NVS1().

12 Mov PO ' Moves to the evacuation point.

13 If M_NVNum(1)=0 Then *NG ' If the detection count is O, jump to error

14 MROW=1 ' Clears the acquired cell row.

15 MROW=1 ' Clears the recognized work number.

16 MKOSU=0 ' Specifies the work information (X, Y, C)

17 MST=1 ' Clears the head position extracting characters from the

text string.

18 MED=1 ' Clears the tail position from which characters were
extracted from the text string the previous time.

19 MFLG1=0 ' Clears the flag showing that all the information has been

acquired.

' Loops until all the information is acquired.

' Acquires cell information.

' Obtains the character count for the cell information
acquired.

' When acquired cell information exists

' Loops for amount of cell information acquired

' Acquires cell information one cell at a time

' If the acquired character is "," or "/"

' Acquires the information one character before a
' Updates the work information

, or "/u.

Then MV(MNUM,MKOSU)=Val(Mid$(CGET$,MST,MPT-MED)) Else

' Specifies the head position extracting text.
' Specifies the tail position from which text was extracted.

' If the acquired character is "/"
' Updates the recognized work number.
' Clears the work information.

' Moves to the next cell information.

' All information acquisition is complete.

21 CGET$=C_NvS1(MROW,1)

22 MLEN=Len(CGETS$)

23 If MLEN<>0 THEN

24 For MPT=1 TO MLEN

25 C1$=Mid$(CGET$,MPT,1)

26 If C1$="," OR C1$="/" Then

27 C2$=Mid$(CGETS$,MPT-1,1)

28 MKOSU=MKOSU+1

29 If C2$<>"E"
MV(MNUM,MKOSU)=0

30 MST=MPT+1

31 MED=MST

32 EndIf

33 If C1$="/" Then

34 MNUM=MNUM+1

35 MKOSU=0

36 EndIf

37 NEXT MPT

38 MROW=MROW+1

39 Else

40 MFLG1=1

41 EndIf

42 WEnd

43 MFLG1=0

' Clears all information acquisition flags.

44 For M1=1 TO M_NVNum(1)

' Loops once for each detection by vision sensor 1.

45 P10=P1 ' Creates the target position P10 using the vision sensor 1 results
data.

46 P10.X=MV(M1,1)

47 P10.Y=MV(M1,2)

48 MC=MV(M1,3)

49 P10.C=Rad(MC)

50 Mov P10,10 ' Moves to 10 mm above the work grasping position P10.
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51 Mvs P10
52 Dly0.1

53 HClose 1
54 Dly0.2

55 Mvs P10,10
56 Mov P2,10
57 Mov P2
58 Dly 0.1

59 HOpen 1
60 Dly0.2

61 MvsP2,10
62 Next

63 HIt

64 End

65"

66 *NG

67 Error 9000
68 Hit

69 End

' Moves to the work grasping position P10.

' Wait time of 0.1 second
'Closes hand 1.
' Wait time of 0.2 second

' Moves to 10 mm above the work grasping position P10.
' Moves to 10 mm above the work placement position P2.
' Moves to the work placement position P2.

' Wait time of 0.1 second
'Opens hand 1.
' Wait time of 0.2 second

' Moves to 10 mm above the work placement position P2.

' Repeats.

' Program pause (Create the appropriate processing.)

" Exit

' Error processing
" Error No. 9000 output

' Program pause (Create the appropriate processing.)

" Exit
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9. 4. Detailed explanation of systems combining multiple vision sensors
and robots

The systems explained in Chapter 5 through Chapter 0 were systems with one vision sensor and one robot
controller.

With this system it is also possible to construct systems with one robot controller and up to seven vision
sensors and systems with one vision sensor and up to three robot controllers.

This chapter explains the construction of these systems.

9.4.1.

This section only explains those aspects of the setting method for constructing a system with one robot
controller and multiple vision sensors that are different from the contents covered in Chapter 5 through
Chapter 0.

Systems with one robot controller and multiple vision sensors

(1) Change the robot controller communication settings.
From the MELFA-Vision menu, select [Controller] — [Communication Setting] to display the
"Communication Setting" screen.

% MELFA-Vision [Color]

File Wiew Sensor Wsias|=8 Help

& 0| ®lg|

hlarna

Communication Setking. ..

Monitor... pﬂ

rroves=rny Condil

Limw and Dl
cou [FEEE Satves | Facket Trow |
(=

i
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taT 15808 yoaaT
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1
1
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1
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Set the "Line and Device" and "Device List" for the number of vision sensors connected.

Below is an example for connecting three vision sensors.
*. Cemmurication Setfing ?'-

Competei 1 Fara =
Litw il Cipsirn Doviin Lin
Ciop | REIC | Crees [ stsiwan Pe|  Pestous| Barowt | Pasiiint et
cai [ . o AT R FB0d [ 1 []
coMr | orT1 - i V571680 - : !
oout [EFTiE = L AT T B3 1 F
- T EISTT T 1B B i 1
GOl [oPTI? = = ceTis 18 SRR 180 a3 i ] t
R = | ot 18488 i 1 1 ] 1
o = TN TR __I < . 1
------ Vi A 1 a
CoMy -
Comn - e
Al |- Ep

Click the [Write] button to change the robot controller parameters.
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(2) Write the vision program for each vision sensor.
Log onto the connected vision sensors and write the vision program for each vision sensor. For details
on the logon method and vision program writing method, see "6.2 Work recognition test".

(3) Write the robot program to control multiple vision sensors.
Write a robot program like the following.

1 If M_NVOpen(1)<>1 Then NVOpen “COM2:” AS #1
2 If M_NVOpen (2)<>1 Then NVOpen “COM3:” AS #2
3 If M_NVOpen (2)<>1 Then NVOpen “COM4:” AS #3

'Connects to vision sensor 1 (COM2).
'‘Connects to vision sensor 2 (COM3).
'‘Connects to vision sensor 3 (COM4).

4 Wait M_NVOpen (1)=1
5 Wait M_NVOpen (2)=1
6 Wait M_NVOpen (3)=1

' Connects with vision sensor number 1 and waits for logon to be completed.
' Connects with vision sensor number 2 and waits for logon to be completed.
' Connects with vision sensor number 3 and waits for logon to be completed.

7 NVPst #1,“Job1”,“E76”,“J81”,“L85”,0,10 'Starts the vision program and acquires the results.
8 NVPst #2,“Job1”,“E76”,“J81”,“L85”,0,10 'Starts the vision program and acquires the results.
9 NVPst #3,“Job1”,“E76”,“J81”,“L85",0,10 'Starts the vision program and acquires the results.

Operates the robot with the results received.

20 NVClose

9.4.2.

This section only explains those aspects of the setting method for constructing a system with one vision
sensor and multiple robot controllers that are different from the contents covered in Chapter 5 through
Chapter 0.

This section shows a system with two robots as an example.

Systems with one vision sensor and multiple robot controllers

(1) Write the vision program for two robots.
See "6.2.3 Image processing settings" and on the "Image Processing Method Selection" screen, select
the template for two robots and write the vision program.
When the template for two robots is selected, on the "Job Editing" screen [Processing Condition] tab,
the calibration setting items for two robots are displayed.

Jub EditingiPattern Malch)

File Mame CumertFoundMo. [ D
Adgust lmagd | Patlem & Seanch Aea Frocessing & onason | Image Log | Resun Gen 4 [ ¥
Humbier o Find 10 (1-155) Gt By [Hone =
fccopt : = : e Offsel of Hotason: [ 0-2 Wegreey]
r o]
RN I o R -180-180
A ¥ 50 100
Fing Todarantas R Rishat
Aagin Etaat i IRI:-__*Ef: rdngrees] Rt
Angle End: | 1803 [degrees]
1 501 B
Saphs | Baw et | 1em |

(2) Execute the calibration work for two robots.
See "7.2 Calibration Setting" and execute the calibration work for two robots. When doing the work for
the second robot, change the "Robot datum” robot selection.

Create Callbration Data El
Cabbration Mg [ 1
Fabat Refarsnce Pois
Ahau How In speclly Redereron Point |
Bkl [1:Farvisan+rv-63 =|| FRufrosh
—_— Sansor Relerenta Poind
Nk i Jrecigu] Baeflon
Meovg g robot ko B refarncs point Specify the redenersce painl on e image
unitjmm] Uil [Pimi]
Pairt1 oY= [ 31z 414 , [100.200 3 Positn Foint1  Image | =i &2 g2
Poind 2L | 460449 , [ 109375 ) Posiien Peinl? Image | GU0=C 55 . SRS )
Poind 3 600={ [ maes | [raae02 ) Parsition Foint3  Image | GOn=( 428 5F
Paind 4 (0= | 472907 , 148081 ) Positen Peinld  Image | GUO=C 4ZR . SR1 )
Commant  [Calbraion Cta fer Visionl and Robotl Cepane Dala | Egt ]
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(3) Set the calibration number.
Specify the calibration number for [Robot 1] and [Robot 2] in [Calibration No.] on the "Job Editing"
screen [Processing Condition] tab.

Job Editing(Pattern Match) (=] 4]

File Name: Current Found Na 1 0

Adjust Image | Pattern & Search Area  Processing Condition ] Image Log | Result Cell 4 [»

Number to Eind: 10 (1~258) Sort By: {None ¥ |
Accept: IR e Offset of ntatluni 0= [degrees]
— - =
B0 't T (-180~180)
0 50 100 alibration No.:

Find Tolerances:

Angle Start: 180=] [degrees]

Robotl:

Robot2: -
Angle End: 1EIUE|: [degrees] - I_J
+180~180)
Saye As gwe |  Eat | Test |
(4) Write the robot program
<Robot 1>
1 If M_NVOpen(1)<>1 Then NVOpen “COM2:” AS #1 ‘Connects to vision sensor 1 (COM2).
2 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
3 NVPst #1,“Job1”,“E76”,“J81”,“L85",0,10 'Starts the vision program and acquires the results.
4 M_Oot(10)=1 'Notifies Robot 2 that reception is possible.
5 Wait M_In(10)=1 'Checks that Robot 2 has received the notice.
6 M_Out(10)=0 ' Switches Off the reception possible signal to
Robot 2.
------ Operates the robot with the results received.
20 NVClose
<Robot 2>
1 If M_NVOpen(1)<>1 Then NVOpen “COM2:” AS #1 '‘Connects to vision sensor 1 (COM2).
2 Wait M_NVOpen(1)=1 ' Connects with vision sensor number 1 and waits for logon to be completed.
3 Wait M_In(10)=1 'Waits for contact from Robot 1.
4 M_Out(10)=1 'Outputs to Robot 1 that it received the notice.
5 Wait M_In(10)=0 'Checks that Robot 1 has verified reception.
6 M_Out(10)=0 ' Switches Off the notice received signal to Robot 1.
7 NVin #1,“Job1”,“E76”,“081”,“Q85”,0,10 'Acquires the results.
------ Operates the robot with the results received.
20 NVClose

* Note that the cell positions for Robot 1 and Robot 2 to acquire data from the vision sensor are different.
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10. Troubleshooting

This chapter lists the errors that can occur in using network vision sensors and explains the causes of and
solutions to these errors.

10. 1.

Error list

Below are the messages for error numbers, their causes, and the solutions.
The meanings of the error levels in the table are as follows.
Table 10-1 Error Category List

Level

Explanation

High-level error

H

The servo is switched Off and program execution stopped.

L Program execution is stopped
Low-level error )
W C. Program execution is continued.
arning
Table 10-2 List of Errors for Vision Sensor Use
Level E'\::)or Error contents Cause Solution
L 3110 Argument out of range One of the argument values | Check the argument range
specified in a command is out | and re-input.
of its range.
L 3120 Incorrect argument count | The number of arguments in | Check the argument count
the executed command is | and re-input.
incorrect.

L 3130 | Attempt was made to | The communications line that | Check the COM number and
open an already open | was the subject of the | vision sensor number and
communication file. attempted opening is already | re-execute. Or check the

open. communications parameters.

L 3141 The NVOpen command | No NVOpen command was | Revise the robot program to
is not executed. executed before execution of | execute the NVOpen

a command communicating | command.
with the vision sensor.

L 3142 The communication line | The line for communication | Check the communication
can not be opened. with the vision sensor can not | cable or the communications

be opened. parameters.

L 3287 This command can not | This command can not be | Revise the program.
be used if the start|used if the start condition is
condition is ERR or ALW. | ERR or ALW.

L 3810 Incorrect argument type | The arithmetic calculation, | Specify the correct argument.

single-item calculation,
comparison, or function
argument type is incorrect.

L 4220 Syntax error in input | There is a mistake in the | Check the program contents,
command structure of the input | then re-input with the correct

command. syntax.

L 4370 Array element mistake 1. An array element is outside | 1. Revise the array elements

the defined range. to be within 1 — maximum

2. A variable was specified | element.

that can not be arrayed. 2. Stop array element
specification.

L 7810 Abnormal Ethernet | The parameter setting is | Check the NETHSTIP,
parameter setting incorrect. NETPORT, NETMODE, and

other such parameters.
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Table 10-3 List of Errors Only for Vision Sensors

Level | Error No. Error contents Cause Solution
L 8600 Vision sensor not | There is no vision sensor | Check the specified vision
connected connected to the specified | program number, "COMDEV"
COM number. parameter, efc. settings.
L 8601 Logon not possible The communication line was | Reset the program and start it
opened, but there is no | again.
response from the vision
Sensor.
L 8602 Wrong password The password for the user set | Set the correct password.
with the "NVUSER" password
is not set in the "NVPSWD"
parameter.
L 8603 Parameter abnormality The user name or password | Check the NVUSER and
parameter is abnormal. NVPSWD parameters.
L 8610 Abnormal Communication with the vision | Check the communication
communications sensor was cut off before or | cable between the robot and
during command execution. vision sensor.
L 8620 Abnormal vision sensor | The specified vision sensor | Check that the specified vision
number specification number is not defined with an | sensor number is correct.
NVOpen command. Also, check that that number is
defined with an NVOpen
command.
L 8621 Abnormal vision program | The specified vision program | Specify a vision program name
name name is more than 15| with no more than 15
characters. characters.
L 8622 Vision program not | The specified program does | Check whether the specified
present. not exist in the specified vision | vision program exists in the
sensor. specified vision sensor. Also
check that the vision program
name specified is correct.
L 8630 Incorrect value in | The recognition count value | Check that the correct cell is
recognition count cell was not in the cell specified as | specified.
the recognition count cell.
L 8631 Specified cell value out of | Corresponding to either the | -Check that the correct cell is
range following. specified.
*The values specified for the | - Check the number of data
start cell and end cell are | acquired from the cell which
reversed. specifies it by
*The range specified by Start | Start Cell and End Cell.
Cell and End Cell exceeds line
30 and row 10.
*The number of data included
in the cell which specifies it by
Start Cell and End Cell
exceeds 90.
L 8632 Vision sensor response | There is no response from | Check that the specified time
timeout vision sensor within the | is correct. Or check that the
specified time or within a | vision sensor settings are
specific time. correct.
L 8633 NVTRG response timeout | No response to image capture | Check the communications
request. cable.
L 8634 There is a comma within | There is a comma on the cell | Check the value set to Type or
the specified range of the | which specifies it for Start Cell | Start Cell and End Cell.
cell. and End Cell though the range
from 1 to 3 is specified for a
value of Type.
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L 8635 There is no comma within | There is no comma on the cell | Check the value set to Type or
the specified range of the | which specifies it for Start Cell | Start Cell and End Cell.
cell. and End Cell though the range
from 4 to 7 is specified for a
value of Type.
L 8640 Abnormal image capture | The image capture | Specify an image capture
specification specification is other than | specification of "camera",
"camera", ‘"external", and | "external", or "manual".
"manual”.

L 8650 Put online. The vision sensor is offline. Put the vision sensor online to
enable control from the
outside.

L 8660 Not permitted to control | The NVUSER and NVPSWD | Check the vision sensor side

vision sensor parameters set for logging on | user list registration and
to the vision sensor do not | specify the name of a user
have the right to full access to | with full access in NVUSER
the vision sensor. and their password in
NVPSWD.

L 8670 Restart not possible after stop After the program was stopped, it | Reset the robot program, then

was started without being reset. start it.
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11.
11.1.

Appendix

vision sensor)

Performance of this product (comparison with built-in type RZ511

Below is a comparison of the performance of this product with that of our built-in type vision sensors.

11.1. 1.

(1)

(2)

11.1. 2.

Comparison of work recognition rate

Comparative results by work shape and conditions
Table 11-1 Comparative Results by Work Shape and Conditions

Work condition Network vision sensor Built-in vision sensor
Overlap O X
Approach or contact O X
Tilt @) A
Front/rear judgment O A

O: Recognition with pretty much no problems possible

A: Recognition possible under some conditions

With network vision sensors, it is possible to recognize overlapping work and work nearly in contact

X : Recognition almost impossible

or in contact, work that is difficult to recognize with the built-in vision sensors.
Network vision sensors also improve the recognition rate for tilted work and front/rear work.

Comparison of functions for recognition pattern registration
Table 11-2 Comparison of Functions for Recognition Pattern Registration

Function Network vision sensor Built-in vision sensor
Area size change Yes Yes
Specification of coordinates Yes Yes
for output to robot

Yes No
Area angle change (No need to change the work | (Necessary to change the work

angle) angle)
Area shape change Yes No
(Square/fan shape/round) (Square only)

Network vision sensors improve the work pattern registration functions.

It is possible to change the area angle without any need to change the work angle and the area

shape can be changed to square, fan shaped or circle.

Comparison of image processing capacity

Table 11-3 Image Processing Capacity

Network vision sensor Built-in vision sensor
4 10 30 4 10 30
Image processing time 276ms | 278 ms 367 ms 794ms 946ms 946ms
Data transfer time 121ms | 142 ms 249 ms 80ms 99ms 127ms
Total time 397 ms | 420 ms 616 ms 874ms 1045ms 1073ms

"Table 11-3 Image Processing Capacity" shows the measurement results when the work is recognized
with the same conditions.

The image processing time can be reduced by using network vision sensors.

For network vision sensors, the increase in the number of pieces of work recognized increases the data
transfer time.
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11.1.3. Factors affecting the processing time

Factors affecting the processing time
(1) Delay in communication time by hub and communication time when no hub used
There is almost no difference in communication time due to a hub.

There is no problem with any hubs, but when an old hub is used, there is a possibility of some
variation in communication time.

There is no particular difference in the communication time when connecting directly with a
cross-cable without using a hub.

(2) About the affect of other equipment connected to the network

When equipment other than the network vision sensor, robot controller, or monitor PC is connected
to the network, the communication time may become longer.

Even when a program operates that communicates using a network with a monitor PC connected to
the network, the communication time may become longer.
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11. 2. Calibration No. marking sheet

This is a marking sheet used in calibration work. Enlarge or reduce it as necessary to match the size of the
field of vision of the image.

N
/N
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