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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.

A. These show precautions based on the Ordinance on Industrial Safety and Health (Articles 36, 104, 150,
151).

ACAUTION All teaching work must be carried out by an operator who has received special training.
(This also applies to maintenance work with the power source turned ON.)
—Enforcement of safety training

ACAUTION 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

AWARNING 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

ACAUTlON 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

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

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

ACAUTlON 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
—Display that maintenance work is underway

ACAUTlON 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



B. This shows precaution points given in the separate "Safety Manual".
For details, please read the text of the "Safety Manual".
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When automatic operation of the robot is performed using multiple control devices
(GOT, programmable controller, push-button switch), the interlocking of operation
rights of the devices, etc. must be designed by the customer.

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 errors 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.
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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 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 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.

Do not connect the Handy GOT when using the GOT direct connection function of this
product. Failure to observe this may result in property damage or bodily injury
because the Handy GOT can automatically operate the robot regardless of whether
the operation rights are enabled or not.

Do not connect the Handy GOT to a programmable controller when using an iQ
Platform compatible product with the CR800-R/CR800-Q controller. Failure to observe
this may result in property damage or bodily injury because the Handy GOT can
automatically operate the robot regardless of whether the operation rights are enabled
or not.

Do not remove the SSCNET Il cable while power is supplied to the multiple CPU
system or the servo amplifier. Do not look directly at light emitted from the tip of
SSCNET lll connectors or SSCNET Il cables of the Motion CPU or the servo amplifier.
Eye discomfort may be felt if exposed to the light. (Reference: SSCNET Ill employs a
Class 1 or equivalent light source as specified in JIS C 6802 and IEC60825-1
(domestic standards in Japan).)

Do not remove the SSCNET Il cable while power is supplied to the controller. Do not
look directly at light emitted from the tip of SSCNET Il connectors or SSCNET Il
cables. Eye discomfort may be felt if exposed to the light. (Reference: SSCNET lli
employs a Class 1 or equivalent light source as specified in JIS C 6802 and
IEC60825-1 (domestic standards in Japan).)

Attach the cap to the SSCNET Il connector after disconnecting the SSCNET Il cable.
If the cap is not attached, dirt or dust may adhere to the connector pins, resulting in
deterioration connector properties, and leading to malfunction.

Make sure there are no mistakes in the wiring. Connecting differently to the way
specified in the manual can result in errors, such as the emergency stop not being
released. In order to prevent errors occurring, please be sure to check that all
functions (such as the teaching box emergency stop, customer emer- gency stop, and
door switch) are working properly after the wiring setup is com- pleted.

Use the network equipments (personal computer, USB hub, LAN hub, etc) confirmed
by manufacturer. The thing unsuitable for the FA environment (related with conformity,
temperature or noise) exists in the equipments connected to USB. When using
network equipment, measures against the noise, such as measures against EMI and
the addition of the ferrite core, may be necessary. Please fully confirm the operation
by customer. Guarantee and maintenance of the equipment on the market (usual
office automation equipment) cannot be performed.



ACAUTION

To maintain the security (confidentiality, integrity, and availability) of the Robot and the

system against unauthorized access, DoS *! attacks, computer viruses, and other
cyberattacks from unreliable networks and devices via network, take

appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus
solutions.

Mitsubishi Electric shall have no responsibility or liability for any problems involving
Robot trouble and system trouble by unauthorized access, DoS attacks, computer
viruses, and other cyberattacks.

*1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems or
exploiting vulnerabilities, resulting in a denial-ofservice (DoS) state.
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m INTRODUCTION

Thank you for purchasing Mitsubishi Electric MELFA industrial robots.

This instruction manual explains the vision sensor enhancement function enabled by the optional MELFA
Smart Plus card/card pack.

This function facilitates the start-up of 2D alignment applications with the help of the vision sensor being
used.

Before using the MELFA Smart Plus card/card pack, make sure that you have read and fully understood
the contents of this manual.

This manual is described on the premise that basic operations and functions of Mitsubishi Electric
Industrial Robots are understood. For information on basic robot operations, refer to the "Instruction
Manual/Detailed explanations of functions and operations”.

m Notation used in this manual

Incorrect handling may result in imminent danger, leading to death or
A Danger serious injury.

& Warni NQJ  Incorrect handling may lead to death or serious injury.

& Caution Incorrect handling may result in property damage, or danger leading to
impairment of the user.

* 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.
* The specification value is based on our standard test method.

* 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.

* This specifications is original.

* Microsoft, Windows, Windows 7, Windows 8, Windows 8.1, Windows 10 are either registered
trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

* The official name of Windows® is Microsoft®Windows®Operating System.

* Windows® 7, Windows® 8, Windows® 8.1, Windows® 10 are either product names of Microsoft
Corporation in the United States.

* Ethernet is registered trademarks or trademarks of Xerox Corporation in the United States.

* Company names and product names described in this document are trademarks or registered
trademarks of each company.

* ®and TM are omitted in the text of this guide.
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1 BEFORE USE

1. BEFORE USE

1.1.

Chapters in this manual

This manual is composed of the following chapters to explain how to use the 2D vision sensor
enhancement function. For information on the functions and operations of standard robot controllers, refer
to the instruction manual included with the robot controller.

Table 1-1 Descriptions in this manual

Chapter Title Description
1 BEFORE USE Explains how this manual is composed.
2 SYSTEM SPECIFICATIONS Ejii(t:irc:tr)wes system specifications of the vision sensor enhancement
Explains product configuration and equipment that should be
3 CHECKING BEFORE USE supplied by customer. Check that required products are present and
the versions of the robot controller and RT ToolBox3 you are using.
Explains steps required to construct a system that incorporates the
4 USAGE vision sensor enhancement function. Make sure to complete every
step. Details on each step are provided in Chapters 5 to 12.
INSTALLATION AND Explains what products must be installed in the system to use the
5 START-UP OF THE vision sensor enhancement function and start-up procedures.
PRODUCT
Explains robot applications supported by the vision sensor
6 SELECTING AN enhancement function and the selection method. The subsequent
APPLICATION ; . . s
settings may differ depending on the robot application.
CONFIGURING THE Explains how to configure the communication and connection
7 VISION SENSOR settings of the devices required in the system to use the vision
COMMUNICATION sensor enhancement function.
SETTINGS
8 CALIBRATION Descrllb'es steps to find the positional relationship between the robot
and vision or camera.
9 REGISTERING A Explains how to register a model to be recognized by the robot.
WORKPIECE
10 OPERATION SETTINGS Explains how to define the operation of the robot.
REGISTERING A GRASP Explalps how to find the positional rf-:‘latlonsmp to grasp (suck) the
1" workpiece correctly when the robot is taught the correct grasp (suck)
POSITION . .
point. It explains the steps.
12 CHECKING THE Explains how to check the settings using the robot.
OPERATION
13 ACTUAL OPERATION Ex'plams how to customize a created robot program for the system
being constructed.
14 PROGRAM Describes detailed specifications of MELFA-BASIC language for the
SPECIFICATIONS vision sensor enhancement function.
15 MAINTENANCE Dgscribgs the procgdurgs of backing up and restoring settings, and
uninstalling the application.
16 PARAMETER Describes detailed specifications of the parameters for the vision
SPECIFICATIONS sensor enhancement function.
17 TROUBLESHOOTING Provides mformatlo_n on errors and solutions for the vision sensor
enhancement function.
Provides information on cases that may occur during operation and
18 TIPS )
explains how to take countermeasures.
Explains how to display RT ToolBox3 option card information,
19 APPENDIX operate the Operation Panel, perform position jump, and provides

information on a calibration mark.

Chapters in this manual 1-1




1 BEFORE USE

1.2. Terms used in this manual
This manual uses the following terms.

Table 1-2 Terms

Term Explanation
Vision sensor (abbreviation: A device that can perform image processing.
vision)
Job Vision sensor-installed image recognition program and data.
Pat Max The name of the pattern search algorithm based on the outline

information of the target object (a registered trademark of Cognex).
The processing time sometimes takes longer than the normalized
correlation, but it is generally highly accurate and operates stably
against illumination light, focus variations, loss of information, and
noise.

Hand camera

A vision or camera attached to the end of the robot arm which is used for
taking measurements and recognizing workpieces.

Fixed camera

A vision or camera attached to the frame of a device or other parts which
is used for taking measurements and recognizing workpieces. In this
case, the vision or camera cannot be moved like a hand camera.

Working distance

A distance from the lens attachment flange surface to the target.

Calibration

In this manual, calibration means an operation to calculate the row and
column for position calibration of the vision sensor and robot (robot
calibration).

MELFA Smart Plus card

MELFA Smart Plus card pack

A function enhancement card for CR800 robot controllers.

The MELFA Smart Plus card pack allows for all the MELFA Smart Plus
functions to be used. The MELFA Smart Plus card allows for one of the
MELFA Smart Plus functions to be used.

Vision sensor enhancement functions such as automatic robot program
creation can be used.

For details, refer to the "MELFA Smart Plus User's Manual".

Terms used in this manual

1-2




2 SYSTEM SPECIFICATIONS

2. SYSTEM SPECIFICATIONS

21. 2D vision sensor enhancement function

The 2D vision sensor enhancement function is a generic term for functions added to RT ToolBox3 so that
even customers who do not have the know-how of vision alignment can set up various alignment
applications easily.

To use the function, insert the optional "MELFA Smart Plus card (A-type)" into the robot controller.

There are nine types of applications available aimed at various vision alignment including pick-and-place
operations and grip error correction. Fixed downward-facing, upward-facing, and side-facing vision sensors
or cameras, or hand cameras (installed on the robot hand) are available according to your needs.
Configuring the settings by following the instructions in the wizard will automatically create a vision program,
calibration data, and robot program. When our vision series or Cognex vision sensor is used, the steps
require RT ToolBox3, and do not require any other software.

You can go back to the desired setting screen without going through the wizard. This allows you to easily
adjust parameters that must be finely adjusted (such as speed and stopping time). Registered mark
information and calibration data that directly affect accuracy can be imported and exported. The adjustment
can be repeated to improve accuracy in accordance with the actual setup.

2D vision sensor enhancement function 2-3



2 SYSTEM SPECIFICATIONS

2.2. System configuration examples

s This product (option)

: MELFA
Smart Plus
| —

MELFA Smart Plus card pack
(2F-DQ520 or 2F-DQ510)

Teaching pendant

Robot (FR series) (R56TB or R32TB) e s Plus card

RT ToolBox3
IF-14C-WINJ
IF-15C-WINJ

RT ToolBox3 Pro
JF-16D-WINI

Computer _g

LAN cable LAN cable

(Note 1)
LAN cable |

Switching hub

MELSENSOR (VS80/VS70)
In-Sight (8000/7000)
4 units max. Power

supply

Fig. 2-1 System configuration of the vision sensor enhancement function

Note 1: Use a PoE LAN cable as a LAN cable between the camera and switching hub. When using a hand
camera, use a cable that withstands bending. For use in IP65 or IP67 environments, use a cable that meets IP65
or IP67 requirements.

System configuration examples 2-4



2 SYSTEM SPECIFICATIONS

2.3. Specifications of the vision sensor enhancement function

Table 2-1 Specifications of the vision sensor enhancement function

Item

Description

Compatible robotNote 1

RV-FR, RH-FRH series
RV-CR, RH-CRH series
(Excluding the MELFA ASSISTA series)

Robot program language

MELFA-BASIC VI (to use Function procedure)

Robot controller

CR800 with software version C2b or later

Option Any of the following "MELFA Smart Plus cards" (A-type) is
required.
- 2F-DQ510 (All the A-type functions)
- 2F-DQ511 (One of the A-type functions)
- 2F-DQ520 (All the A-type and B-type functions)
Calibration Type N point movement-type calibration by characteristics
registration
Number of calibration points 9 points max. + one rotational direction
RT Supported version Ver.1.91V or later
ToolBox3
Computer Operating system Available for the following 64-bit operating systems (Not
available for 32-bit operating systems)
Windows 10 Home
Windows 10 Pro
Windows 10 Education
Windows 10 Enterprise
Windows 10 IoT Enterprise 2016 LTSB
Windows 11 Home
Windows 11 Pro
Windows 11 Enterprise
Vision Manufacturer (with sample Mitsubishi Electric, Cognex
sensor communication)
Recommended product <Mitsubishi Electric: MELSENSOR>
VS70M-ooo(-oo)
VS80M-ooo(-oo)
<Cognex>
IS7oooM-ooo(-oo)
IS8oooM-ooo(-oo)
Conditions Equipped with a function to recognize the registered mark
and report search position information (X, Y, 0).
Connection method Ethernet
Number of connections 4 max.
Installation type Fixed camera (downward, upward, sideways)
Hand camera (installed on the robot hand)
Hand Note 2 Compatible hand Only a single hand compatible with ON/OFF control of the

robot hand dedicated output signal (example 1) or
general-purpose output signal (example 2) is available.

For pneumatic hands, both single solenoid type and double
solenoid type are available.

- Example 1

Open/close type pneumatic hands and suction hands used
with the optional solenoid valve

- Example 2

Open/close type pneumatic hands and suction hands that
are connected by external wiring with robot's I/O control
(parallel I/0, CC Link, etc.)

Specifications of the vision sensor enhancement function 2-5



2 SYSTEM SPECIFICATIONS

Application | Number of supported Basic applications (N types), applied applications (N types)
applications
Basic function Pick-up position control, placement position control, grip

error correction function, pallet defining function (up to
99x99), waiting position and operating speed adjustment
function, calibration data import and export function
Number of workpiece types 5 max.

Note 1: The RV-AS series is not available.

Note 2: The multifunctional electric gripper option is not available.

2.3.1. Compatibility with former versions

The 2D vision enhancement function for RT ToolBox3 Ver. 2.20W or later is backward compatible
with that for 1.91V.

All projects, robot programs, and vision sensor jobs created in Ver. 1.91V to 2.10L can be used as
they are.

Specifications of the vision sensor enhancement function 2-6



3 CHECKING BEFORE USE

3. CHECKING BEFORE USE

3.1.

Items in package

This product includes the following items as standard. Check if the package includes the following items.
* If any item is missing, please contact the branch office or distributor from which you purchased the

product.
Table 3-1 List of standard items for the vision sensor enhancement function
No. ltem Model Quantity Appearance
1 Instruction manual (this CD-ROM) BFP-A3785 1 @l
2 MELFA Smart Plus card packNete 1 Atype 2F-DQ510 Any one of )
AB type 2F-DQ520 the products g
MELFA Smart Plus cardNote 1 Atype 2F-DQ511

Note 1: Either the MELFA Smart Plus card pack or the MELFA Smart Plus card is required.

Items in package 3-7



3 CHECKING BEFORE USE

3.2. Devices supplied by customer

Besides this product, there are some devices that should be supplied by customer to configure a system.
At least the devices shown in Table 3-2 List of devices supplied by customer are required.

Table 3-2 List of devices supplied by customer

No. Item Specifications Quan Remarks
tity
1 Computer to RT ToolBox3 has been installed. 1 For settings
operate RT * RT ToolBox3 can be operated.
ToolBox3
2 Switching 1000BASE-T or higher 1 A device that has been validated
hubNote 1 PoE supported - Injector manufactured by
PHIHONG
(POE29U-1AT, POE30U-560(G))
- Switching hub manufactured by
NETGEAR (GS108P)
3 | LAN cableNote2 Category 5e or higher 2 - Used between items No.1 and 2
(others) - Used between the robot controller
and item No.2
* Required separately to connect the
vision sensor
4 | Vision sensor - 1 set | Ajig to fix the vision (item No.5)
installation jig
5 | Vision sensorNete | <Mitsubishi Electric: MELSENSOR> Manufactured by Mitsubishi Electric
3 VS70/80 series
Applicable models:
VS70M-ooo(-oo)
VS80M-ooo(-oo)
<Cognex> Manufactured by Cognex
In-Sight 7000/8000 series As
Applicable models: .
IS7oooM-ooo(-oo) req(:ur
IS8oooM-ooo(-oo) ©
6 Ethernet cable Cable between the vision sensor and -
switching hub
7 Calibration mark | - Required for calibration. Prepare a

mark that can be recognized easily.
The actual workpiece can be used
for calibration. For details, refer to "8
CALIBRATION".

Note 1: Use a switching hub that supports Gigabit Ethernet and PoE.

Note 2: It is recommended to use a PoE LAN cable. When using a hand

bending.

camera, use a cable that withstands

Note 3: Use the vision sensor firmware version 5.07.5 or later (Mitsubishi Electric MELSENSOR) or 5.08.0 or
later (Cognex In-Sight). For information on how to check the firmware version, refer to "3.3.3 Vision

sensor".

Devices supplied by customer 3-8




3 CHECKING BEFORE USE

3.3. Software version

To use the vision sensor enhancement function, the relevant software needs to support the function.
Check the version before using the function.

3.3.1. Robot controller

ltem Model Supported version
Robot controllerNete 1 CR800-D/CR800-R/CR800-Q Ver.C2b or laterNote 2

Note 1: For MELFA-BASIC V, the robot program (using Function procedure) that is output by this
function is not available. Select "MELFA-BASIC VI" as a robot language.

Note 2: If the version you are using is earlier than the above, this function cannot be used because the
"Vision sensor enhancement function" icon does not appear in the RT ToolBox3 workspace.

3.3.2. Supported software

ltem Model Supported version

MELSOFT RT ToolBox3 3F-14C-WINJ Ver.1.91V or laterNote 1
3F-14C-WINE
MELSOFT RT ToolBox3 mini 3F-15C-WINJ
3F-15C-WINE
MELSOFT RT ToolBox3 Pro 3F-16D-WINJ
3F-16D-WINE

Note 1: If the version you are using is earlier than the above, the "Vision sensor enhancement function"
icon will not appear in the RT ToolBox3 workspace.

Software version 3-9



3 CHECKING BEFORE USE

3.3.3. Vision sensor

- Vision sensor firmware version

Manufacturer Supported version Bt
Mitsubishi Electric - .8
MELSENSOR 5.07.5 or later
Cognex In-Sight 5.08.0 or later

If the firmware has an unsupported version, update the
firmware. The firmware version can be checked from
Help of In-Sight Explorer.

COGNEX

In-Sight Explorer for
MELSENSOR Vision

e How to update the firmware
- Start [In-Sight Explorer].
- Establish connection with the vision sensor.
- Select [Update Firmware] from the [System] menu.
- Check the Version field of the displayed vision sensor, select the check box of the applicable vision
sensor, then [Next] — [Update Firmware] to update the firmware.

Before using the vision sensor, it is recommended to delete job files.

eHow to delete job files

- Start [In-Sight Explorer].

+ Establish connection with the vision sensor.

- Select [In-Sight Files] from the [View] menu.

- Double-click the desired vision sensor in the [In-Sight Files] pane.

- Select the following files from the list.
2DVS_Model.job
Calibration.job

- Right-click on the files slected at previous step to display the context
menu and select [Delete].
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3 CHECKING BEFORE USE

3.4. Computer settings

If an internet proxy is configured on the computer you are using, connection to the vision sensor may not be
established or live images may not appear. In this case, use the exception settings shown below.
Change the proxy settings in "Internet options" of the computer on Internet Explorer or Microsoft Edge.

3.4.1. For Internet Explorer

Set the "Exceptions" of the proxy using the following steps:

[1] Opening the Internet options.

[2] Configuring the LAN settings.

Click the Internet Explorer settings icon, then
[Internet options].

0 -~ 1

Print *
File b
Zoom (100%) ]
Safety *
Open with Microsoft Edge Ctrl+Shift+E
Add site to Apps

View downloads Ctrl+J

Manage add-ons
F12 Developer Tools
Go to pinned sites

Compatibility View settings

| Internet options I

Click the [Connections] tab, then the [LAN settings]
button.

Intemet Options ? X

General Security  Privacy Cnnhentrngrams Advanced

To set up an Internet connection, dick Setup

Setup.

Dial-up and Virtual Private Network settings

Add...

Add VPN...

Choose Settings if you need to configure a proxy
server for a connection.

Local Area Metwork (LAN) settings

LAN Settings do not apply to dial-up connections. LAN settings

Choose Settings above for dial-up settings.

oK Cancel Apply

[3] Configuring the proxy server advanced settings.

[4] Specifying exception addresses

Select the check box enclosed in the frame as
shown below, then click the [Advanced] button of
the proxy server.

Local Area Metwork (LAN) Settings x

Automatic configuration

Automatic configuration may override manual settings. To ensure the
f manual settings, disable automatic configuration.

[] Butomatically detect settings

|:| £ automatic configuration script

Proxly server

e a proxy server for your LAN (These settings will not apply to

al-up or VPN connections).

oK Cancel

[JBypass proxy server for local addresses

Enter exception addresses based on the computer
IP address or robot system IP address, then click
the [OK] button.

Proxy Settings *

Servers
| ¥ Type

[
>

Proxy address to use

HITP:=

Secure:

Port
£ I .
Socks:

Use the same proxy server for all protocols

Exceptions

A Do not use proxy server for addresses beginning with:

[
| 192.168.* !

Use semicolons (; ) to separate entries.
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3 CHECKING BEFORE USE

3.4.2. For Microsoft Edge

Set the "Exceptions" of the proxy using the following steps:

[1] Opening the Settings

[2] Opening the proxy settings

Click the [ - -] icon, then [Settings].

\;;é - : D
New tab Ctrl

=
8 New window Ctrl+N
[2 New InPrivate window Ctrl+Shift=N
Zoom — %+
fi Favorites Ctrl+Shift+0
@ History Ctrl+H
i Downloads Ctrl+)
B aeps >
{3 Extensions
Collections Ctrl+Shift+¥
5 Print Cirl+P
[ Web capture Ctrl=Shift=5
&) Find on page Ctrl+F
More tools >
533 Settings I

Close Microsoft Edge

Click [System], then [Open your computer's proxy settings].

System

Startup boost

you satisfied with startup boost? £ G (@

s = ® &

oy settings

Optimize Performance

with sleeping tabs

Fade sleeping tabs

sites to sleep

@ About Microsoft Edge

Developer Tools

Open the DevTools when the F12 key is pressed

Put inactive tabs to sleep after the specified amount of time:

[3] Specifying exception addresses

Turn on the setting enclosed in the
frame as shown in the screen on the
right.

Enter exception addresses based on
the computer IP address or robot
system IP address in the field, then
click the [Save] button.

Automatically detect settings
@ of
Use setup script

@ or

Script address

Manual proxy setup

Use a proxy server for Ethernet or Wi-Fi connections. These settings
don't apply to VPN connections,

Use a proxy server

@ o

Address Port

Use the proxy server except for addresses that start with the following
entries. Use semicolons () to separate entries.

I | 1921687 |

Don't use the proxy server for local (intranet) addresses

Save

Computer settings 3-12




4 USAGE

4. USAGE

A vision program, calibration data, and robot program can be automatically created by using the 2D vision
sensor enhancement function and performing settings using the following steps.

1. INSTALLATION AND START-UP OF THE PRODUCT (5 INSTALLATION AND START-UP OF THE
PRODUCT)

+ Attaching the vision sensor to the robot or stand (5.1.4 Vision sensor installation)

* Installing RT ToolBox3 on a computer to operate the software

« Wiring devices (robot controller, computer to operate RT ToolBox3, vision sensor, and robot) as shown
below

* Inserting the MELFA Smart Plus card into the robot controller (5.2 Inserting the MELFA Smart Plus card)

a Product installation and wiring of devices N

Computer to operate Vision sensor
RT ToolBox3

j =]

=

v
Switching hub %

<

MELFA
SmartPlus

S ; Robot controller
| Robot

N ———

USAGE 4-13




4 USAGE

2. STARTING THE VISION SENSOR ENHANCEMENT FUNCTION — (5 INSTALLATION AND START-UP

OF THE PRODUCT)

* Starting RT ToolBox3 from the desktop shortcut or start menu (5.3 Starting RT ToolBox3)
* Opening the setting screen of the vision sensor enhancement function from the RT ToolBox3
workspace (5.5 Starting the vision sensor enhancement function)

Workspace a x

4 2DVision
[#& 3D Monitor
= RC1
Offline
E Online
4y Backup
5 Tool
ﬁﬁ Oscillograph
DXF File Import
MEX User Definition Screen
File Manager
& Tool Automatic Calculation

& 2DVisicn

[» 12D vision sensor enhancement functic

&4 Automatic Calibration
EE] MELFA-3D Vision
[ 170 Simulator

.

3. SELECTING AN APPLICATION — (6 SELECTING AN APPLICATION)
* Checking the animation and selecting an application

B 2D vision sensor nhancement function

Select Application

[1] Select Application

ying
5o ciick the (<] Select the desired application.
i X ting the application, cick the [0K] button.

than the fied of view  Workph

=

<Selecting an application>

I
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4. DEVICE COMMUNICATION AND
CONNECTION SETTINGS

— (7 CONFIGURING THE VISION
SENSOR COMMUNICATION
SETTINGS)

Making devices ready

* Finding vision sensors on the same
network and configuring the connection
settings

* Making the robot and vision sensor
ready to communicate with each other

Main Step

[1] Select Application
[2] Config.
Communication

[3] Calibration

[4] Register a Part

[5] Config. Operation
[6] The Position to Pick

[7] Confirm Operation

[Communication Information]

[The device configurations required for the selected application are shown below.
D the i the greer

[To set the connection, sel
|After confirming the connection with all vision sensors, click the [Next] button.

Select Vison Maker: |MITSUSISHI ELECTRIC

= e
T “ B
192.168.0.30 O 192.168.0.40

Robot Controller

192.168.0.20 O

Communication Setting

Back

n d the
and click the [Communication Setting] button.

(0]

Camera 3 Backup Camera 4 Backup
“ e “ T
192.168.0.50 O 192.168.0.60 o

I

5. CALIBRATION — (8 CALIBRATION)
* Registering an imaging position (8.2
Registering the calibration start position
and setting the vision)

* Displaying vision live images

* Adjusting the lens focus and aperture
* Adjusting the field of view

* Setting vision sensor parameters

* Registering a calibration mark

(8.3 Registering a calibration mark)

» Setting conditions

* Performing calibration

(8.5 Performing calibration)

» Checking results (8.6 Results display)

B\ 20 vision sensor enhancement funct

[Introduction] - <Calibration>

MainStep  Sub Step

[1] Explain Calibration

[2] Register Start Position

[3] Register Mark

[4] Direction of Camera

[5] Execute Cafibration

[6] Confirm the Results

fThis is an explanation for calibration according to the application selected.
‘and steps for the procedure. D n the o

e lower part

.| [Check the results of calibration and the accuracy is acceptable or

Please follow below steps to start calibration.
The animation displayed in the left pane shows you how to do it.

[Step1]
Register the start position of calibration for robot.

[step2]
Register the mark used during calibration to find current position.

[stepal
Specify the relationship between robot and camera.

[stepal
Robot starts calibration.

[Steps]

ot.

Please click on “Next” button to continue.

Next

s

6. REGISTERING A WORKPIECE —
(9 REGISTERING A WORKPIECE)

* Registering an imaging (trigger)
position

* Creating a vision program
(Registering the workpiece shape)
(Setting recognition conditions)

Vision View

.
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4 USAGE

B 20 vision sensor enhancement function - o x

7. OPERATION SETTINGS — (10 ‘
OPERATION SETTINGS) 11 Txch st posion

View

P (I
o ——

* Registering the starting point | kil e
. . . | [31Waiting Pos. to Pick Joint - ofe B
* Registering a pick-up movement [ —— W BT

* Registering a placing movement J— |moie e
. . St [t | - || ONLINE
* Setting a movement to the end point [ET—— )

* Defining a pallet as necessary s s e

[Working Image] [2] Hand status after Movement

Hang: 15
Operation: Open
WatTimelsec]: 02072

[3] Regster the Start postion
Teach
Status: @ ot regicered
Program: WK1
Variable name: PHome

Back || Next

8. REGISTERING A GRASP T
POSITION — (11 REGISTERING A 1o opkcton

GRASP POSITION) e Ml
* Running the robot program to find the | ™™ T
positional relationship between the b S B e

[5] Config. Operation i

taught position and the position of the e o
workpiece recognized by the vision

[7] Confirm Operation

Eoanation

(Workng Imge] Procedure] 1] Star regitration of reference postion

Start Registration
> 1, mody postion data. [2] 2] Adiust the postion to picka part (3] Adjust the postion to phce a part
‘modify position data. [3]

} x| 000E A[ o0 x| 000% A 000%
v ows B[ ook v oo B oo
z Ll 0.00fz z ol © 0,002

R A I Back Hext

9. CHECKING THE OPERATION —
(12 CHECKING THE OPERATION)

* Checking a specified operation
* Checking a series of operations

* Going back to the desired setting
screen and making adjustment as
necessary
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5 INSTALLATION AND START-UP OF THE PRODUCT

5. INSTALLATION AND START-UP OF THE PRODUCT

5.1. Installation and wiring of devices

This chapter provides information on the connection and wiring between the robot controller and the

vision sensor.

5.1.1. CR800-Q

Robot CPU module

NELSEC PP e 0 L)) QT 720EX TI730PK. 0o — oE—~ o3 |
061P opuER wee |[EBE 01234567 01234567| Sv.ENCTREN ST T
RIN = 8OABCDEF 89ABCDEF| . . ] @
FRR O g
5S [E g
BOOT 3 g /5N
@D & H
lo] o
|| ] ]
I To the r o
< I USEE Il
i=:: ]
= :
RS-232 Il
@] MITSUBRH L 4 o] O
— 17308

I LAN cable

I = - —»| To subsequent robot controllers

LAN cable
11

I I Switching hub (PoE supported)

PoE cable

Vision sensor

Fig. 5-1 Device wiring (CR800-Q)

..............................

The connection position
of the LAN connector is
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.1.2. CR800-D
CR800-D controller (front)

€ ]
S IR
SL:)T
| a
SL;)T
o T crsoo
To the LAN connector
LAN cable
l | | | | | |
= === - » | To subsequent robot controllers
LANcable oo,
I I : The connection position
+ of the LAN connectoris !
| | Switching hub (PoE supported) LIn no particular order. _ _
| —

E_ Cables should be supplied
i by customer.

[

PoE cable

Vision sensor

Fig. 5-2 Device wiring (CR800-D)
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.1.3. CR800-R
Robot CPU module

o E= oFE= o= o= ]

@ éé POWIER

) wrL

o
E“‘""’s To the LAN connector

LAN cable

= === » | To subsequent robot controllers
LAN Cable ______________________________
I | The connection position
of the LAN connector is
in no particular order. i

...............................

I Switching hub (PoE supported)

Vision sensor

Fig. 5-3 Device wiring (CR800-R)
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.1.4. Vision sensor installation
Connect a vision sensor as shown below.
5.1.4.1. Hand cameras
Secure the vision sensor dedicated communication cable and power cable to the outer surface of the

robot arm. Ensure that the cables are not stretched when the robot moves.
A jig to attach the vision sensor to the robot should be supplied by customer.

Camera

PoE cable

Switching hub

Fig. 5-4 Example of wiring when a hand camera is used
5.1.4.2. Fixed cameras
Secure the vision sensor dedicated communication cable and power cable to the stand. A vision sensor
stand should be supplied by customer.

For fixed cameras, a jig to attach a calibration mark to the robot should be supplied by customer for
calibration.

Camera

PoE cable

Switching hub

Vision sensor stand

Fig. 5-5 Example of wiring when a fixed camera is used
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.2. Inserting the MELFA Smart Plus card

(1) Power off the robot controller.

* CR800-D type : 1) Turn off the switch of the earth-leakage circuit breaker.
* CR800-R/Q type : 1) Power off the robot CPU system.

: 2) Turn off the switch of the earth-leakage circuit breaker.

(2) Insert the "MELFA Smart Plus card" or "MELFA Smart Plus card pack" into the robot controller. (For
supported models, refer to "3.1ltems in package".)

1) Lightly hold the lever to pull out the interface cover.

2) Hold the handle of the MELFA Smart Plus card, and insert it into SLOT1 or SLOT2.
Ensure that both ends of the card are inserted into the slits of the slot (SLOT1 or SLOT2 shown in
Fig. 5-6).

3) Insert the connector as far as it will go until the lever is locked.

A ' o
1 N "
' SLOTI
p ;_— p—— .-..; - 3 T'S SLOT2

Interface cover
removal lever

Interface cover

| MELFA Smart Plus card
: or
pd MELFA Smart Plus card
Connector
| L LED
b ={] Handle
Note 1: -~ /
For supported models, Removal lever <
refer to "3.1ltems in package". (underside)

Fig. 5-6 Insertion of the MELFA Smart Plus card (MELFA Smart Plus card pack)

/N\ CAUTION

Insert one MELFA Smart Plus card only.
If multiple MELFA Smart Plus cards are inserted, the LED will not flash, but the error (L3782) will occur.
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5 INSTALLATION AND START-UP OF THE PRODUCT

(3) Power on the robot controller.

* CR800-D type : 1) Turn on the switch of the earth-leakage circuit breaker.

(The POWER lamp of the robot controller will flash. After startup, the lamp
stays ON.)

* CR800-R/Q type : 1) Turn on the switch of the earth-leakage circuit breaker.

(The POWER lamp of the robot controller will flash. After startup, the lamp
stays ON.)

2) Then, power on the robot CPU system.

(4) For the MELFA Smart Plus card, set the parameter to enable the vision sensor enhancement function.
[When using the MELFA Smart Plus card]

Any one of the functions supported by the card is available. Set the parameter to enable the MELFA
Smart Plus and the vision sensor enhancement function, and restart the robot controller.

The parameter can be set with a teaching pendant or RT ToolBox3.

When using RT ToolBox3, connect it to the robot controller in which the vision sensor enhancement
function is used.

1) Change the setting value of parameter "SMART+1" to "5".
2) Restart the robot controller.

* CR800-D type: Turn off and on the switch of the earth-leakage circuit breaker.

* CR800-R/Q type: Power off the robot CPU system.
— Turn off the switch of the earth-leakage circuit breaker.
— Turn on the switch of the earth-leakage circuit breaker.
— After the POWER lamp on the robot controller flashes, power on the robot
CPU system.

3) When the vision sensor enhancement function is enabled, the LED on the card will flash green
(near the handle, refer to "Fig. 5-6 Insertion of the MELFA Smart Plus card (MELFA Smart Plus card

pack)").
[When using the MELFA Smart Plus card pack]

- Itis not required to configure these settings and restart the robot controller. Continue to Step 5.
+ Check that the LED on the MELFA Smart Plus card pack flashes blue.
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5 INSTALLATION AND START-UP OF THE PRODUCT

(5) Set the function code of the MELFA Smart Plus card.

[When setting the function code in RT ToolBox3 to which the robot controller is connected]

1) Start RT ToolBox3, then connect it to the robot controller.
2) Select [Option] from the Workspace tab.
3) Select [MELFA Smart Plus] from the tree structure on the left of the Option window.

4) Press the [Get function code] button. The function code of the MELFA Smart Plus card will be
entered in the Function code field. Press the [Set] button.

5) Restart RT ToolBox3.

T 3) MELFA Smart Plus H Option window _

Recent workspace \ Tdl .
Dg 1 TEST \jﬁﬂn Panel \When using MELFA Smart Plus function, please st fi 4) Get fU nCtIOﬂ COde

onitor

*If the robot controller is connected, it is possible to get the
automatically by dicking the [Get function code] button.

2) Option [

Function list l
Target robot controller: | 1:rC1 ,m]
g \ / [ Function code: ]
¥

The function code of the MELFA Smart 4) Set
Plus card is entered.

Reset Default values 0K

Fig. 5-7 Setting the function code of the MELFA Smart Plus card (when the robot controller is connected)

[When setting the function code in RT ToolBox3 to which the robot controller is not connected]

1) Read the value of parameter "MSPCODE" with a teaching pendant or in RT ToolBox3 to which the
robot controller is connected. (The value of "MSPCODE" is the function code. This code does not appear
unless the MELFA Smart Plus card is inserted.)

2) Write down the displayed value of parameter "MSPCODE" (24 alphanumeric characters).

3) Select [Option] from the Workspace tab in RT ToolBox3 to which the robot controller is not

connected.
Select [MELFA Smart Plus] from the tree structure on the left of the Option window.

4) Enter the MELFA Smart Plus card function code (acquired in Step 1) in the Function code field, then
press the [Set] button.
5) Restart RT ToolBox3.

RHR AT PR LS8

Option window

Workspace Oniine 30w
L‘HH cent |

1 TEST
‘When using MELFA Smart Plus function, please set function code.  Setting proedure

- | | 4
- _, = If the robot controller is connected, it is possible to get the function code
) Optlon [ ! : automatically by dicking the [Get ﬁ..u{1chon code] button,
Function list
m Target robot contraller: ‘ 1:RC1 - | [ Get function code ]
[ Eunction code: ‘ /\ |] [ Set ]

@ Print » - \_ /

% e 4) Enter the function code of the ) Set

| e MELFA Smart Plus card.
o

Fig. 5-8 Setting the function code of the MELFA Smart Plus card (when the robot controller is not connected)
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5 INSTALLATION AND START-UP OF THE PRODUCT

(6) Check that the vision sensor enhancement function is enabled.
1) Select [MELFA Smart Plus] - [Function list] from the tree structure on the left of the Option window.

2) Whether MELFA Smart Plus functions are enabled will be listed on the right.
Check that "Vision sensor enhancement function" is "Enable".

[T option window | MNNEY

General

Operation Panel Displays the valid status of the MELFA Smart Plus function.

3D Monitar

Program Editing T

MELFA Smart Plus Eunction list
Name State
Calibration assistance Enable

— Robot temperature compensation Enable

Coordinated control for additional axes Enable
Preventive maintenance Enable

1 ) Function list 2D vision sensor enhancement function Enable ]
EXTENOEa Tun CLEA-3L VISION cnaopie
Predjcs /; Enable

2) 2D vision sensor enhancement function

Reset Default Values oK

Fig. 5-9 Checking the status of the vision sensor enhancement function
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.3. Starting RT ToolBox3

To set the 2D vision sensor enhancement function, start RT ToolBox3.
To start RT ToolBox3, double-click the shortcut on the desktop or select as follows: [Start] button — [All
Programs] — [MELSOFT] — [RT ToolBox3].

e

RT ToolBox3

Fig. 5-10 RT ToolBox3 shortcut

5.4. Hand settings

Parameters must be set depending on which hand type (single solenoid type/double solenoid type) or
solenoid valve type (sink type/source type) is selected. Refer to the following instruction manuals to set the
related parameters (HIOTYPE, HANDTYPE, HANDINIT).

- "Tooling" in the "Instruction Manual/Standard Specifications Manual"

- "Hand type" and "default hand status" in the "Instruction Manual/Detailed explanations of functions and
operations"

Once the related parameters have been set, check that the hand can open and close using the teaching
pendant.

For information on opening and closing the hand, refer to the "Instruction Manual/Detailed explanations of
functions and operations".
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.5. Starting the vision sensor enhancement function

This section explains how to display screens for the 2D vision sensor enhancement function.

After RT ToolBox3 starts up, the mode switches to [Online], and a connection with the robot controller is
established, double-click "Vision sensor enhancement” found in the [2D Vision] group of the workspace.

* If the MELFA Smart Plus card is not inserted, or the vision sensor enhancement function is
disabled, the "Vision sensor enhancement" icon will not appear in the workspace.

RT ToolBox3 - 2DVision (Online)

3D view View Help

[eres ] @ vpsate m w2 A & S @
New - ol Workspace o x
‘Workspace Project -
— N | 2 [ 2DVision
[ 2DVision .
e ter [#& 3D Monitor
RC1
Offline m RC1
[ Online Offline
% Backup
i Tool Online
&8 Oscillograph H
| DXFFile Import By Backup
ser Definition Screen
File Manager 1 Tool
47 Tool Automatic Calculation
Force sensor EE G;cillugraph
128 2DVision )
I LB vision semsor enbancement fanction ey DXF File lmport
4] 2D Vision Calibration == L.
& Automatic Calibration i User Definition Screen
EIY] MELFA-3D Vision File M
\ [@ 10 Simulator / le iManager
M - .
— T x > & Tool Automatic Calculation
I8 2DVision
12D vision sensor enhancement function;
[0 alibration
&4 Automatic Calibration
Eli] MELFA-3D Vision
[ 1/0 Simulator

BTSN 5 Properties
Search 1x

Ready SFONUM SR

Fig. 5-11 RT ToolBox3 workspace
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5 INSTALLATION AND START-UP OF THE PRODUCT

5.6. Start screen

Starting the 2D vision sensor enhancement function will display the start screen as shown below. Select
[New] or [Import].

[+ 2D vision sensor enhancement function x
HNew
Import

Fig. 5-12 Start screen
<New>

To use for the first time or create a different application, click the [New] button. Clicking the [New] button
will display a message asking to delete relevant programs. To back up the programs, click the [Cancel]
button for program backup. For information on how to back up the relevant programs, refer to "15.2 Backing

up and restoring robot programs and parameters". To delete the relevant programs, click the [OK] button,
then go to "6 SELECTING AN APPLICATION".

20 vision sensor enhancement function *

o The old program will be deleted. Are you sure?

‘Delete Programs”

WK1 ~ WKS
A11, A12, ~, Ad4
€1~ Co
2DVSTMP
Cancel

Fig. 5-13 Message asking to delete relevant programs

<Import>

To use exported data, or if created robot program data has been changed, click the [Import] button.
Clicking the [Import] button will display the window to select an import file.

[ Select the import file
A« » 2DVision > RC1 s 2DVisionExtension

Organize ~ New folder = M @

2DVisionExtensic ™ Date modified Type Size

CoreSpace

Name

Image

File folder
File folder
XML Document 108 KB

‘i, Local Disk (C) Tmp

ParamOfflineEdi || 2DVisionSetting XML
@ OneDrive

~ [ This PC
J 3D Objects
I Desktop
5| Documents
4 Downloads
D Music
&) Pictures
B videos
‘i, Local Disk (C) o

File name: | 2DVisionSetting XML | XML it e v

Fig. 5-14 Window to select an import file
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5 INSTALLATION AND START-UP OF THE PRODUCT

After selecting a file to be imported, click the [Open] button. A message whether to use the robot program
data will appear. Click [Yes] to use the data, or [No] to decline. (To apply the program contents changed
without using this tool, select [Yes].)

20 vision sensor enhancement function

Would you like to use data of the robot program?
Select "Yes if you want to load the program contents
madified autside of this toal.

Fig. 5-15 Message asking to use the robot program data

Selecting [Yes] will apply the following data to the screen: Data stored in programs WK1 through WK5
containing workpiece type data. Some data of the calibration program and main program will also be
applied to the screen.

If an imported file has a problem, the following error message will appear. Select an import file again.

MELFA RT ToolBox3 >

Selected file does not work correctly.
<Errar Code: 4=

Fig. 5-16 Error message

[POINT]

If RT ToolBox3 is force quit during configuration, the data recorded until then can be restored for a
resumption of the process. Performing the vision sensor enhancement function again will display the
following message. Click the [Yes] or [No] button. Clicking the [Yes] button will resume the process.
Clicking the [No] button will return to "5.6 Start screen".

MELFA RT ToolBox3

Abnormal termination happened at the last operation. Would
I you like to restore data then?

Yes Mo

Fig. 5-17 Confirmation message whether to resume the process
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6 SELECTING AN APPLICATION

6. SELECTING AN APPLICATION

First, select an application you want to set up (Fig. 6-1 Screen to select an application). Selectable
applications can be switched with the [<] or [>] button. Clicking any of the application illustrations allows you

to check the motion. Select the desired application while checking the motion.

For details on applications, refer to "6.1 Application list".
If clicking the illustration does not start an animation, refer to "18. TIPS".
- [m] X

[ 2D vision sensor enhancement function

Select Application

Main Step Select the desired application and click the [OK] button.
'You can narrow down the application you want by specifying the conditions using the check boxes.
[1] Select Application Three types of narrowed-down applications are displayed, so click the [<] [>] button and select the desired application.

Also, specify the product number to be worked on in "Registered product number”. After selecting the application, click the [OK] button.

Use palette Other
[ when to take [ When to see [0 Use workpiece larger than the field of view ~ Workpiece number :
13

[ when to put

Correct position
[ When to take [ Grab misaignment
[ when to put

[2]Correct grip errors using an upper looking fixed camera

[1]pick a part using a fixed camera [2]Pick 2 part using @ hand camera

>

Fig. 6-1 Screen to select an application

By selecting check boxes, applications can be narrowed down according to the usage.
For details, refer to "6.2 Narrowing down applications".

After selecting an application you want to set up, select the number of the workpiece to be registered.
Set any number from 1 to 5 for "Workpiece number", then click the [OK] button. For information on the
specification of workpiece type numbers, refer to "6.3 Workpiece type number settings".
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Selecting an application and clicking the [OK] button will display steps according to the application. Steps
consist principally of "Config. Communication”, "Calibration", "Register a Part", "Config. Operation", "The
Position to Pick", and "Confirm Operation". However, if an application that incorporates multiple vision
sensors is selected, "Calibration” and "Register a Part" must be performed for each vision sensor. In such a
case, the number of steps is increased.

/N CAUTION

To change the selected application after the [OK] button has been pressed, go back to "5.6 Start screen”.

% 2D vision sensor enhancement function
Select Application

Main Step
[1] Select Application

[2] Config.

Communication

[3] Calibration

[4] Register a Part

[5] Config. Operation

[6] The Position to Pick

[7] Confirm Operation

The current step appears.

Select the desired application and click the [0K]
'You can narrow down the application you want
Three types of narrowed-down applications are

Also, specify the product number to be worked on in "Registered preduct number”. After selecting the application, click the [0K] button.

Correct position
[ When to take [ Grab misalignment

button.
by specifying the conditions using the check boxes.|
displayed, so click the [<] [>] button and select the desired application.

Use palette Other.

[ When to take ] When to see [J Use workpiece larger than the field of view  Workpiece number :

[0 when| £ 2D vision sensor enhancement

Main Step Sub Step

[1] Explain Calibration

[2] Register Start Position

[3] Register Mark

[4] Direction of Camera

afibration

[6] Confirm the Results

N

unction

[Introduction] - <Calibration>

The tabs can be used to switch
between "Main Step" and "Sub Step".

>

This is an explanation for calibration according to the application selected.
The summary and steps for the procedure here are displayed in the lower part of this window.

Please fc
The anim

[Stepl]
Register

[Step2]
Register

[Step3]
Specify 1

. a1

Fig. 6-2 Flow View (Main Step/Sub Step)

The step being performed can be checked from the Flow View panel. The main steps "Calibration”,
"Register a Part", and "Config. Operation" have sub steps. Configure the detailed settings in each step. The
following table shows the main steps and their sub steps.

SELECTING AN APPLICATION 6-30




6 SELECTING AN APPLICATION

Table 6-1 List of basic sub steps

Main

Step Calibration Register a Part Config. Operation
Sub . .

Step [1] Explain Calibration [1] Exp. to Register a Part [1] Teach Start Position

[2] Register Start Position

[3] Register Mark

[4] Direction of Camera

[5] Execute Calibration

[6] Confirm the Results

[2] Register Trigger Pos.

[3] Register a Part

[2] Position to Pick

[3] Waiting Pos. to Pick

[4] Waiting Pos. after Pick

[5] Position to Place

[6] Waiting Pos. to Place

[7] waiting Pos. after
Place

[8] Move End Position
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6.1.

The following table lists applications.

Application list

Table 6-2 Application list

Category

Application

Robot
type

Number
of
cameras

Camera

attachment type

Target for
compensation

Basic

Pick a part
using a
fixed
camera

Vertical or
horizontal

1

Fixed

downward-facing

Pick-up point

Pick a part
using a
hand
camera

Vertical or
horizontal

Hand

Pick-up point

Correct
grip errors
using an
upper
looking
fixed
camera

Vertical or
horizontal

Fixed

upward-facing

Grip error

Correct
grip errors
using a
side
looking
fixed
camera

Vertical

Fixed sideways

Grip error

Applied

Pick a part
from
palette
using a
hand
camera

Vertical or
horizontal

Hand

Pick-up point
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6 SELECTING AN APPLICATION

Number
. Robot Camera Target for
Category Application of .
type T attachment type | compensation
Applied Using a Vertical 2 Fixed sideways | Pick-up point
hand Hand Grip error
camera,
correcting
grip errors
by fixed
camera
Correct Vertical or | 2 Fixed Grip error
grip errors horizontal upward-facing Placement
(UF), Hand point
place a
part (HC)
Correct Vertical or | 2 Fixed Grip error
grip horizontal upward-facing Placement
errorsx2 Hand point
(UF),
place a
partx2
(HC)
Correct Vertical or | 4 Fixed Grip error
grip errors horizontal upward-facing x | Placement
(UFx2), 2 point
place a Hand x 2
part
(HCx2)
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6.2. Narrowing down applications

Applications can be narrowed down and displayed by selecting the timing of position compensation,
whether to use a pallet, and the size of the workpiece being used.

Table 6-3 Elements to narrow down applications

Element Application characteristics
Correct position When to take Corrects the position to grasp the workpiece before grasping
(sucking) it. (Available for downward-facing cameras and
hand cameras)
When to put Corrects the position to place the workpiece.

(Available for downward-facing cameras and hand cameras)

Grab misalignment

Corrects grip errors when the robot grasps (sucks) the
workpiece. (Available for upward-facing cameras and
side-facing cameras)

Use palette When to take Picks up workpieces arranged in a grid pattern (or single
column).
When to put Places workpieces in a grid pattern (or single column).
When to see Images workpieces arranged in a grid pattern (or single

column). (Only available for hand cameras)

Use workpiece larger than the field of
view

Corrects the position of the workpiece by taking two images
focused on the workpiece characteristics (Only available for
hand cameras).
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6.3. Workpiece type number settings

Up to five types of workpieces can be registered per application (same program). When adding a different
type of workpiece to a created application, read existing data by selecting [Import] on the start screen, and
change the setting of "Workpiece number". Failure to do so will overwrite all created workpiece information.

Also, when an additional workpiece is registered, calibration is not required. "8 CALIBRATION" can be

skipped.

[ 20 vision sensor enhancement function - o X
Select Application
Main Step Select the desired application and click the [0K] button.

'You can narrow down the application you want by specifying the conditions using the check boxes.
[1] Select Application Three types of narrowed-down applications are displayed, so click the [<] [>] button and select the desired application.
Also, specify the product number te be worked on in "Registered preduct number”. After selecting the application, click the [OK] button.

Other
[0 uUse workpiece larger than the field of view J§ Workpiece number :
15

Correct position Use palette

[ When to take [ Grab misalignment [ when to take
[ when to put

[ When to see

[ when to put

[1]Pick a part using a fixed camera [2]Pick 2 part using @ hand camera [2]Correct grip errors using an upper looking fixed camera

> [o]

<

<When switching the workpiece type number for actual operation>
The workpiece type number is stored in the "PWKNum" variable (X component) of the main program saved

in "12.3 Saving a program”. When switching the workpiece type for actual operation, set the X component

of the "PWkNum" variable to the number corresponding to "Workpiece number".
For information on parameters, refer to "14.2.2 Variables related to operation settings".
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7. CONFIGURING THE VISION SENSOR
COMMUNICATION SETTINGS

Configure the communication settings of the robot controller and vision sensor. Select the manufacturer of
the vision sensor to be used (MITSUBISHI ELECTRIC or Cognex) from the Select Vision Maker drop-down
box.

Selecting MITSUBISHI ELECTRIC will display the "UsePatMax" check box next to the combo box.

PatMax is the name of the pattern search algorithm based on the outline information of the target object (a
registered trademark of Cognex). The processing time sometimes takes longer than the normalized
correlation, but it is generally highly accurate and operates stably against illumination light, focus variations,
loss of information, and noise.

For details on the operation using PatMax, refer to "7.1. Using PatMax".

You can check the connection status (green light: connected, red light: not connected) with the status
indicators displayed in the bottom right of vision sensors.

% 2D vision sensor enhancement function - [m] x

[Communication Information]

Main Step

The device configurations required for the selected application are shown below.
The connection status of the vision sensor is indicated by the green lamp (connected) and the red lamp (not connected).
To set the connection, select the vision sensor and click the [Communication Setting] button.

[1] Select Application
After confirming the connection with all vision sensors, click the [Next] button.

[2] Config.
Communication

Select Vison Maker : MITSUBISHI ELECTRIC | [ UssPathiax

Ethernet

Camera 1 Backup

Status indicator
./ (green: connected, red: not connected)

Robot Controller

;- 8=

Communication Setting

Back Next

Fig. 7-1 Connection status of the vision sensors
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(@ Select a vision sensor to be connected.

@ Clicking the [Communication Setting] button will display the Config. Communication screen for the
vision sensor.
If two or more network adapters exist on the computer, the following dialog (Fig. 7-2 Selecting a network
adapter) will appear. Select the network adapter connected to the vision sensor.
Once selected, this window will not appear anymore. To select a different network adapter, close and restart
the vision sensor enhancement function screen.
Select NeworkAdapter n

Multiple network adapters were found. Select one of the adapter.

Network Adapter IP Address

Intel(R) Ethernet Connection (6) 1219-V 192.168.0.23

Intel(R) Wi-Fi 6 AX200 160MHz 192.168.43.173
Cancel

Fig. 7-2 Selecting a network adapter

After a network adapter is selected, the Config. Communication screen will appear.
The screen will display a list of vision sensors detected on the network to which the robot controller is
connected.

/N CAUTION

If the following window appears in a connection attempt \
If the following window appears while attempting to connect the vision sensor via Ethernet, check both
boxes, then click the [Allow access] button.

o Windows Security Alert X

Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of virtual RoboCom on all public
and private networks.

B Name:

Publisher:

orporation

Path: Chuze -w

Nempimer a_JoviVbinidebugimelfs_2d

This app has already been blocked or unblocked for a different network type.

Allg®RoboCom to communicate on these networks:
vate networks, such as my home or work network

mentsbvrzual stu

Piblic networks, such as those in airports and coffee shops (not recommended
fecause these networks often have little or no security)

What are the risks of allowing an app through a firewall?

\ G Allow access Cancel )

® Select the vision sensor to be connected, then click the [OK] button.
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[% 2D vision sensor enhancement function - m] X
[Communication Information]
Main Step Devices needed to configure selected applocation are listed below.
‘Green indicator means the vision sensor is connected and Red does not.
[1] Select Application To connect to a vision sensor, click on "Connect” button after selecting the vision sensor you would like to connect.
Click on "Next" button if all vision sensors you use are connected.
[2] Config.
‘Communication
Vision sensors detected on the network is displayed.Select a vision to connect to.
[3] Calibration
Mame. Tune MAC Addre: IR Addro: Siaby |
® - - Update
[4] Register a Part VS80M-202_57e886 VS80M-202 192.168.0.40 Not Con...
[5] Config. Operation
[6] The Position to Pick Get PC Network Setting
[7] Confirm Operation 1P Address :

Gateway : 192.168.0.254

Apply

Cancel @ { 0K ]

Fig. 7-3 Communication setting screen

[POINT]

If no vision sensor is detected, an error message will appear. Check the following settings.
+ The vision sensor is connected correctly.
+ The network adapter is selected correctly.

To refresh the Config. Communication screen, click the [Update] button.

<When changing the vision sensor communication settings>

Change the settings of the IP address, subnet mask, gateway according to the vision sensor to be
connected, then click the [Apply] button. (Restarting takes about 40 seconds.)

The [Get PC Network Setting] button can be used to copy the computer settings.

MELFA RT ToolBox3 x>

To complete the settings you have done, need to restart
vision sensor,

20 vision sensar enhancement function

My

-

Restarting

Please wait for a moment

Fig. 7-4 Restarting screen

After a setting completion message appears, click the [OK] button.
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[POINT]

The network settings will be applied after restart.

* For the CR800-R and CR800-Q, power on the robot controller manually.

If an error occurs after restart, change the network settings or solve network problems, then click the
[Apply] button on the Config. Communication screen again.

Camera 1 Backup

Restore

192.168.0.30 O

Fig. 7-5 Backup and restore

The vision sensor settings can be backed up upon connection with the vision sensor. To back up the
settings, click the [Backup] button.

To restore data to the vision sensor, click the [Restore] button.

For details on backup and restore of vision sensor settings, refer to "15.3 Backing up and restoring vision
programs".

[% 2D vision sensor enhancement function - m] X

[Communication Information]

Main Step

The device configurations required for the selected application are shown below.

The connection status of the vision sensor is indicated by the green lamp (connected) and the red lamp (not connected).
To set the connection, select the vision sensor and click the [Communication Setting] button.

After confirming the connection with all vision sensors, click the [Next] button.

[1] Select Application

[2] Config.
‘Communication

Select Vison Maker : MITSUBISHI ELECTRIC ~

[3] Calibration

Ethernet
[4] Register a Part

Camera 1 Backup Camera 2 Backup Camera 3 Backup Camnera 4 Backup

5] Config. Operation
[5] Config. Ope: “ Restore “ Restore a Restore “ Restore

[6] The Position to Pick O O O O
192.168.0.40 192.168.0.50 192.168.0.60

192.168.0.30

[7] Confirm Operation

Robot Controller

L A

192.168.0.20 O

Communication Setting

Back Next

Fig. 7-6 Connection status of devices

After communication settings are configured in all the vision sensors to be connected, click the [Next]
button.
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7.1. Using PatMax

PatMax requires RT ToolBox3 Ver. 2.20W or later.
It is recommended to use the "Use PatMax" check box as follows:

- To focus on the reliability of the recognition results, select the "Use PatMax" check box.
- To focus on the processing time, deselect the check box.

In applications in which multiple vision sensors are used, the selection status of the check box is applied to
all vision sensors.

Vision sensors are set according to the selection status of the "Use PatMax" check box.

If a job already exists in a vision sensor, for example, if the vision sensor is reused, the dialog box shown in
Table 7-1 may appear.

Table 7-1 Dialog box that appears in the job preparation

Dialog box category Dialog box appearance Display condition

Confirmation

When the vision

| Would you like to apply the settings of the current job to the sensor JOb and the
Overwrite confirmation _ new job? (It may take 1-2 minutes to restore the data) "Use PatMax" check
box are not

Yes consistent

Confirmation >

When the above

The state of "UUse PatMax” checkbox doesn't match to the

Settmg reﬂection | s.earch tool all_'eatj}.r setto the job in vision sensor. Would you dla|Og appeal’s and
confirmation like to overwrite it? the [OK] button is
clicked.

ox | (o]

Clicking the [OK] button in the overwrite confirmation dialog box will overwrite the job that currently exists on
the vision sensor with the default job.

A default job is a job whose basic configuration has completed, but recognition parameters have not been
set in that job.

Clicking the [OK] button in the setting reflection confirmation dialog box will reflect the recognition
parameter settings in the job that currently exists on the vision sensor to a default job.
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Table 7-2 shows the O mark for the data that will be reflected when the [OK] button in the setting reflection
confirmation dialog box is clicked.
The data that is reflected depends on the selection status of the "Use PatMax" check box.

Table 7-2 Recognition parameter settings that are reflected to a new job

Data Selection status of the
"Use PatMax" check box
Item Meaning Selected Deselected
Coordinates and size information for the
Model , ) O X
region surrounding the search model.
A score from 0 to 100 to be specified to
judge whether search results are
Threshold considered as success. @) @)
The higher the value, the stronger the
similarity.
The limit angle that the search target is
Angle tolerance allowed to rotate in the + directions. S O
Offset X A value added to intentionally move the X
(at workpiece . O O
. : coordinate of the search results.
registration)
Offset Y A value added to intentionally move the Y
(at workpiece . O O
. : coordinate of the search results.
registration)

The "Angle tolerance" applies only to the recognition conditions of the vision sensor.
It is different from the parameter "Allowable Rotation Angle" which limits the robot's rotation range at the
time of calibration.

Note the following points when using a Cognex vision sensor.

In-Sight 7000/8000 series Cognex vision sensors with firmware Ver. 6.2.1 have been confirmed to be
configurable as PatMax-compatible with this software. To use PatMax with a Cognex vision sensor, select
"MITSUBISHI ELECTRIC" from the Select Vision Maker drop-down box.

If the communication specifications are changed in firmware Ver. 6.2.1 or later, Cognex vision sensors may
not be available for PatMax.
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8. CALIBRATION

Performing auto calibration will link the robot coordinate system (unit: mm) and vision coordinate system
(unit: pixel). Steps differ depending on the application, but basically follow the steps shown below.

T

Camera selection

A

Starting point registration

Mark registration

Camera installation direction

Calibration execution

Results display

All cameras are
complete.

Fig. 8-1 Vision setting procedure
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8.1.

You can check a series of operations for calibration on video.

(The calibration video does not include sound.)

Explanation on calibration settings

£% 2D vision sensor enhancement function

[ntroduction] - <Calibration>

Main Step Sub Step

[1] Explain Calibration

[2] Register Start Position

[3] Register Mark

[4] Direction of Camera

[5] Execute Calibration

[6] Confirm the Results

This is an explanation for calibration according to the application selected.

The summary and steps for the procedure here are displayed in the lower part of this window.

Please follow below steps to start calibration.
The animaticn displayed in the left pane shows you how te do it.

[Stepl]
Register the start position of calibration for robot.

[Step2]
Register the mark used during calibration to find current position.

[Stepa]

Specify the relationship between robot and camera.

[Step4d]
Robot starts calibration.

[Stepsl
Check the results of calibration and the accuracy is acceptable or

not.

Please ckeck on “Next” button to continue.

Fig. 8-2 Explanation on calibration

The panel on the left can be used to play back, pause, select where to play back, and for other purposes.

——

o=

) ——e

The panel on the right shows the steps for configuring the vision settings.

After checking the steps, click the [Next] button.
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8.2. Registering the calibration start position and setting the
vision

Teach the calibration start position and adjust the lens and focus in that position.

Follow the instructions shown in the Working Image panel and Procedure panel.

Calibration requires a calibration mark. The actual workpiece can be used as a calibration mark. Prepare a
mark that can be recognized easily. (Use the calibration mark shown in "19.4 Calibration mark".)
<For fixed cameras>

[ 2D vision sensor enhancement function = Il
—
Main Step Sub Step . 5
OVRD
[1] Explain Calibration
SVD O START RESET Hand Align
[2] Register Start Position Y0 OFF STOP END Home Pos.
H&ND JOG
[3] Register Mark Joint - 0ff -
TOOLO - BAZED - WORK1
[4] Direction of Camera 1 2.580 +
Jaz 81.220 +
Ja: £3.830 +
[5] Execute Calibration Jd: -0.140 +
Jaz 35.510 + ONLINE
Je: -94.830 +
[6] Confirm the Results
\ J/
Explanation Satting
[Working Image] [Procadure] @ [1] Select a camera [4] Calbration start posiion |  Current Pos
Please follow below steps to adjust focus of the camera and teach the start pg — —
of calibration. 8 x 0.00% A 0.00/%
2] Specify the resolution [pixel] a v 0.00= g: 0.00=
(1) Set the calibration plate to robot hand. @ 80 B — o = g £2
(2) Select the camera number to work with. [1] ‘ i E z 0.00}% c 0.00=
(3) Confirm the resolution of the camera and modify it as needed. [2] = £ - = =
(4) Exposure time can be changed. After changing it, confirm its effect by ena 131 Spectty the exposure time[ms) L1: 0.000 L2: 0.00%
live display mode as described in step 5. [3] 8.000 = 11 7 FL2: 1]
(5) Live mode can be switched ON and OFF afternatively by dlicking on "Live/St Live @ N 8
button. [3] on: |Linear(Mvs) v Move
(6) Move robot using "Operation Panel” so that the calibration mark is in FOV of the =
camera. [4] Status: 3 Mot registered
'When "Current Pos™ button is dlicked, current position of the robot is displayed. Program: A11 Variable: pClbst Teach
When "Move" button is clicked, robot moves to the position displayed. The position
can be changed manually. v Back Hext

Fig. 8-3 Registering the calibration start position and setting the vision

/N CAUTION

If using a calibration mark other than the one shown in "19.4 Calibration mark", do not use the marks
shown below.

- A mark with the same color as the background

- A mark that does not have an orientation

Setting Initial value Function explanation
[3] Specify the 8.000 Set the exposure time of the vision sensor.
exposure
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@

O® OO

Make the robot grasp (suck) the mark as shown below. Move the calibration mark so that the moving
distance is the same as the working distance (between the camera and the workpiece to be recognized)
in actual operation.

Open or close the hand using the Operation Panel or teaching pendant. For the Operation Panel, refer
to "19.2 How to operate the Operation Panel".

Fig. 8-4 Calibration start position (for downward-facing cameras)

Select the camera number to be set from "Select a camera” of the Setting panel.

Set the resolution of the camera in "Specify the resolution”. The resolution of the vision sensor will be
automatically set. Check that the resolution of the vision sensor has been set.

Set the exposure time of the camera in "Specify the exposure".

A vision sensor image will appear in the Vision View.

After setting "Specify the exposure", click the [Stop] button, then the [Live] button.

(Live images can be switched ON and OFF with the [Live]/[Stop] button.)

[POINT]

If no live image appears, follow the instructions in "3.4 Computer settings".

®

Move the robot to a position where the calibration mark can be seen. In this situation, the following conditions
must be met at the same time.

<Conditions for the calibration start position (for fixed cameras)>

- The calibration mark is positioned so that the moving distance is the same
as the working distance (between the camera and the plane in which the
workpiece is placed) in actual operation.

- The calibration mark is displayed in the center of the image.

- The optical axis and calibration mark are vertical to each other.

* For fixed upward-facing (side-facing) cameras (grip error correction), the
optical axis of the camera is automatically aligned during calibration, and
thereby visual alignment is possible. For fixed downward-facing cameras,
however, the optical axis cannot be aligned. Make sure that the optical axis of
the vision sensor and measurement stand are vertical to each other using a
level or similar device for parallelism.
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Move the mark to the center of the Vision View as shown in the figure below.
Move the robot using the Operation Panel, the position jump function, the teaching pendant, etc.
For the position jump function, refer to "19.3 Position jump".

@ |If the Vision View does not display images properly, adjust the focus and aperture of the vision sensor
lens.

Poor quality images

Too dark

Too bright

4

Out of focus
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[POINT]

If the focus cannot be adjusted properly, an extension tube may be required.
If the focus has been changed, perform calibration again.

Click the [Current Pos] button to acquire and display the current position.
If required, adjust the displayed data (X, Y, Z, A, B, C), then click the [Move] button.

After determining the position, click the [Teach] button to register the <Calibration start position> as
"PCIbSt" of the WK* program. (The status indicator turns green upon completion of registration.)

[POINT]

Clicking the [Teach] button will only save position data on the screen, and will not cause an error in
communication with the robot controller. The data is saved in an XML file upon click of the [Next] button.
The data is applied to the position variable in the robot program upon click of the [Calibration Execution]
button.

@ After completing the procedure, click the [Next] button.
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<For hand cameras>

% 2D vision sensor enhancement function

Vision View Operation Panel

Main Step Sub Step

[1] Explain Calibration

V0 ON START RESET | Hand Alizn
[2] Register Start Position Y0 OFF STOP END Home Pos.
HAND J0G
[3] Register Mark Joint - 0ff -
T00L0 - | BASED ~  WORK1
[4] Direction of Camera 1 2.580 +
Je: 51.220 +
J3: £3.830 ¥
[5] Execute Calibration Jd: -0.140 +
J5: 35.510 + ONLINE
Jez | -94.330 +

[6] Confirm the Results

[ Explanation Setting

[Working Image] [Procedure] @ 1 Select a camera [4] Calbration start position Current Pos
v i Please follow below steps to adjust focus of the camera and teach the start pi Cameral —= —
of calibration, < g X: 0.00% A 0.00/%
e resou 10N [pIXe = B =
: X B: .
(1) Select the camera number to work with. [1] @ .mﬂ " [ ht oo B 0003
(2) Confirm the resolution of the camera and modify it as needed. [2] g z 000 G 0.002
(3) Exposure time can be changed. After changing it, confirm its effect by ena - = =
live display mode as described in step 4. [3] 2 2xposure tmelme) SIMEE 0.002 L2 0.00/=
(4) Live mode can be switched ON and OFF atternatively by clicking on “Live/St @ B.UUU : 11: 7 FL2: 0
button. [3] Live @ N 8
(5) Move robot using "Operation Panel” so that the calibration mark is in FOV o n: |Linear(Mvs) ~ Move
camera. [4] =
. |When "Current Pos" button is clicked, current position of the robot is displayed. Status: @ Not registered
'When "Move" button is clicked, robot moves to the position displayed. The position Program: A21 Variable: pClbst Teach
| |can be changed manually.
In the "Offset” tab, you can specify the offset value from the current position. v Back -

D Place the calibration mark as shown below.

Fig. 8-5 Calibration start position (for hand cameras)

Select the camera number to be set from "Select a camera" of the Setting panel.

Set the resolution of the camera in "Specify the resolution”. The resolution of the vision sensor will be
automatically set. Check that the resolution of the vision sensor has been set.

Set the exposure time of the camera in "Specify the exposure".

After setting "Specify the exposure", click the [Live] button.

A vision sensor image will appear in the Vision View.

(Live images can be switched ON and OFF with the [Live]/[Stop] button.)

O® 0O
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® Move the robot to a position where the calibration mark can be seen. In this situation, the following
conditions must be met at the same time.

<Conditions for the calibration start position (for hand cameras)> ~

- The optical axis of the camera and calibration mark (plane to be
measured) are vertical to each other. (The measurement stand
needs to be parallel to the robot stand.)

- The calibration mark is positioned so that the moving distance is
the same as the working distance (between the camera and the
plane in which the workpiece is placed) in actual operation.

- The calibration mark is displayed in the center of the image.

|Optical axis
Move the mark to the center of the Vision View.

Move the robot using the Operation Panel, the position jump
function, the teaching pendant, etc.

For the Operation Panel, refer to "19.2 How to operate the
Operation Panel".

For the position jump function, refer to "19.3 Position jump".

Click the [Current Pos] button to acquire and display the current position.
If required, adjust the displayed data (X, Y, Z, A, B, C), then click the [Move] button.

@ If the Vision View does not display images properly, adjust the focus and aperture of the vision sensor
lens.

After determining the position, click the [Teach] button to register the <Calibration start position> as
"PCIbSt" of the WK* program. (The status indicator turns green upon completion of registration.)

[POINT]

Clicking the [Teach] button will only save position data on the screen, and will not cause an error in
communication with the robot controller. The data is saved in an XML file upon click of the [Next] button.
The data is applied to the position variable in the robot program upon click of the [Calibration Execution]
button.

@ Atfter completing the procedure, click the [Next] button.
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8.3. Registering a calibration mark

Register a mark to be used for auto calibration.

Follow the instructions shown in the Working Image panel and Procedure panel.

The operation method differs depending on whether PatMax is used for the vision sensor job.
The following figure shows when PatMax is not used.

[ 2D vision sensor enhancement function - [m] x
Vson vew
Main Step Sub Step e
OVRD
[1] Explain Calibration
SV O START RESET Hand Align
[2] Register Start Position Y0 OFF STOP END Home Pos.
HAND JOG
[3] Register Mark Joint ~  Dff -
TooLn - BASED ~  WORK1 -
[4] Direction of Camera Iz 2.0 +
Jax 81.220 +
Jaz £2.830 +
[5] Execute Calibration Jaz -0. 140 +
J5: 36,510 = OMLINE
il -94.830 +
[6] Confirm the Results
Explanation Setting
[Working Image] [Procedure] [1] Select the regions
Please follow below steps to register the mark used for calibration. A Model: Rectangle @
1 oK
(1) Select the shape for model and search regions and click on "OK" button. And you Search: Rectangle
will see the regions on the image display area. (Search region : Green, Model region @
Magenta) [1] jster the Modal
(2) Specify the model region by the frame in magenta. It indicates the model itself. @
Specify the search region by the frame in green. The mark is searched in the region. Register
(3) Click on "Register” button to register the mark and you see a cross mark where B
the model is found. [2]
(4) Search parameters can be adjusted if the mark isn't found. [3] Rttt
"“Threshold” means accept threshold of search score which indicates the degree of Threshold: 70.00 @
consistency. The higher threshold is set, the more strict on simifarity. In this case, - Trigger
many candidates under the threshold are discarded. The lower threshold is set, the Angle tolerance: | 180.00
easier to find the mark. However, what isn't the mark might be found.
Angle tolerance allows you to limit the angle to find rotated mark. v Back Next

Fig. 8-6 Registering a calibration mark

8.3.1. When not using PatMax

@ Click the [OK] button of "Select the region" in the Setting panel. The search area will appear in a green
frame, and the model area in a pink frame.
Vision View
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@ Move the green frame to enclose an area used to detect the calibration mark. (During calibration,
images are taken from various positions. Therefore, maximize the search area to the screen size.)
Move the pink frame to enclose a characteristic area of the calibration mark.

® Click the [Registration] button.
If recognition is successful, a green crosshair will appear at the same position as the center of the pink
frame that was set in step 1. The recognized vision coordinates will appear in the upper left.

Vision View

Recognized position:(X,Y,8)=(777.500, 528.742, 0.049)

If the position of the displayed crosshair is incorrect, adjust the following parameters.

Setting Initial value Function explanation

[3] Threshold 70.00 Extracts images with the match percentage specified in this
parameter or higher compared to the registered mark.
(Example) Setting the value to "70" will show recognition
information if there is a 70% or higher match between the
mark displayed in the image and the registered mark.

[3] Angle Range 180.00 Specify up to how many degrees the registered mark can
rotate to be recognized.

@ Change the values and click the [Trigger] button. The image will be recognized using the latest
parameters. Adjust the parameters for stable recognition.

/N CAUTION

After a parameter is changed, if the [Next] or [Back] button is clicked without clicking the [Trigger] button,
the parameter on the screen returns to its initial value or to the value it was when you last clicked the
[Trigger] button when you return to the same screen next time.

® After recognition becomes possible, click the [Next] button.
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8.3.2. When using PatMax

When PatMax is used, the contents in "Working Image", "Procedure”, and "Setting" are different.

"[1] Select the regions" is disabled and cannot be used.
Clicking the [Register] button in "[2] Register the Model" will start the "Model Registration Editor". Register

the calibration mark.
While the model registration editor is running, anything other than the operation panel of the 2D vision

sensor enhancement function screen cannot be used.
For information on how to use the model registration editor, refer to "8.3.3. How to use the model

registration editor".
The icon of the model registration editor is the same as that of the 2D vision sensor enhancement function.

§% 2D vision sensor enhancement function - m] X

Vion viw Opaaton ane

Status:

Prozron: I DYRD

Main Step Sub Step

[1] Explain Calibration Line #: I ~
VD ON START RESET | Hand Align
[2] Register Start Position S0 OFF STOP END Home Pos.
HEND JOR
Joint - Off

[3] Register Mark

[4] Direction of Camera m

[5] Execute Calibration

TooLo ~ | BAIEQ ~ | WORK1

ONLINE

[6] Confirm the Results

Explanation

[Working Image] [Procedure] [1] Selact the regions
Please follow below steps to register calibration mark. ~ Model: Rectangle
(1) Click on "Register..." button to start the editor for registration a pattern. [2] Search: Rectangle
(2) Select "Model Area” on radio buttons in "Setting Areas” aroup. [A]
(3) Click on "Get" button to load areas from vision sensor into the araphics on display [2] Register the Model
region of the editor. [A]
(4) Manipulate the graphics to specify the target mark in the image. Hatched area of Register...
graphics works as a mask.
S:tra‘%;t clicking in image area causes to appear context menu. (Please see manual for [3] Adjust parameter
(5) Click on "Register” button to send areas you adjusted back to vision sensor. [A] Threshold: 70.000%
(6) If you want to change the search area, select "Search Area" on radio buttons in Trigger
"Setting Area” group and then click on "Get" button. [A] Angle tolerance:  180.00 %
(7) Manipulate the graphics to specify the search area. Hatched area of graphics
works as a mask. v Back Next

Fig. 8-7 Registering a calibration mark (when using PatMax)

After the registration is completed in the model registration editor, and the 2D vision sensor enhancement

function screen appears again, the [Trigger] button will be enabled.
If the [Trigger] button is still disabled, restart the model registration editor and try the registration again.
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8.3.3. How to use the model registration editor

When the model registration editor is started, the editor is automatically connected to the vision sensor and
displays a captured image in standby mode.

Check that "Camera Number" and "IP Address" in [A] Connection are correct.

The name of an active job on the current vision sensor is added after the window title (Model Registration
Editor).

"Offset X" and "Offset Y" in [C] Parameter Setting are displayed at workpiece registration, but not at the
calibration mark registration.

For workpiece registration, refer to "9. REGISTERING A WORKPIECE".

£ Model Registration Editor(Calibration.job) 2 O *

[&] Connection

Gamera Number 1=

IP Address 192.168.030

[B] Region Setting
(®) Model () Search

GetRegions

[C] Parameter Settine

Threzhald =

fAnele tolerance 1802
Fun
Finigh

Glicking the right mousze button in the imaee dizplay ates dizplays a context menu.

Fig. 8-8 Model registration editor startup screen

Select radio button [Model] or [Search] in [B] Region Setting, then click the [GetRegions] button.
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Set the model region and the search region one by one.
While either one is being set, the other cannot be set.
§* Model Registrarion Editor(20VS_Model.job) - O *

[A] Connection

Camera Number 1

IF Address 192.168.0.30

[B] Region Setting

GetRegionz Train

[C] Parameter Setting

Threshald 042
fingle tolerance 18042
Offget X 0-s
Offget 0-s
Finish
Clicking the right mousze button in the image display area displays a context menu.
Fig. 8-9 Region acquisition
Manipulate the displayed graphics to adjust the region.
The following sections describe how to adjust the region.
£ Model Registrarion Editor(2DVS_Model.job) — O b4

[A] Connection

Ciamera Mumber =

IP Address 192168030

[E] Region Setting

GetReegions Train

[C] Parameter Setting

Threzhold e
fingle tolerance 1802
Offzet ¥ 0z
Offzet (115
Einigh

Clicking the right mouse button in the image display area displays a context menu.

Fig. 8-10 Region display
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Drag the mouse pointer at a position where the shape shown in the red circle in the following figure appears
to resize the region.
£* Model Registrarion Editor(20VS_Model.job) - O 0

[A] Gonnection

Gatmera Number 1k

IF Address 192168030

[B] Region Setting

GetReeionz Train

[C] Parameter Setting

Threshald 7002
Argle tolerance 180}
Offeet X 0=
Offget ¥ 0=
Einizh

Fig. 8-11 Resizing

Drag the mouse pointer at a position where the shape shown in the red circle in the following figure appears
to move a single region.
£ Meodel Registrarion Editor(20VS_Model.job) — O X

[&] Connection

Camera Mumber 12

IP Address 192.168.0.30

[E] Region Setting

GetRegions Train

[C] Parameter Setting

Threshold 0=
fnzle tolerance 180}
Offzet X [Ij5=
Offzet Y [I]%=
Einish

Fig. 8-12 Moving a single region
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Drag the mouse pointer at a position where the shape shown in the red circle in the following figure appears
to move all the regions with the relative positions maintained.

The pointer changes to that shape when the mouse is slightly outside the rectangle circumscribing all the
regions.

Regions used in the model registration editor have "addition" and "subtraction" attributes.

In addition regions, the included characteristics are registered as models, and in subtraction regions, they
are removed from the models.

The boundary of the addition region is represented by a solid line and the inside is represented by a
transparent color. The boundary of the subtraction region is represented by a dashed line and the inside is
represented by fine hatching.

When multiple regions overlap, the attributes of the upper layer region are prioritized.

§% Model Registrarion Editor(20VS_Maodel.job) — O x

[&] Gonnection

Camera Mumber (=

IP Address 192.168.0.20

[B] Reeion Setting

GetRegions Train

[C] Parameter Setting

Threshold 7002
Anele tolerance 180}
Offzet X I
Offzet Y 0l
Einizh

Fig. 8-13 Moving all graphics at once
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Drag the mouse pointer at a position where the shape shown in the red circle in the following figure appears
to change the rotational angle.
Currently, only rectangles have a rotation handle.

In the display region of the model registration editor, an active region is highlighted.
An active region is a newly added region or a region with the outline clicked.
Clicking where there are no regions will make all the regions inactive.

An invalid region appears when a rectangle region is rotated or multiple regions are placed away from one
another.

Invalid regions are displayed with a thin dashed outline and fine hatching.

The characteristics contained in the invalid region are not registered as models.

£% Model Registrarion Editor(2DVS_Meadel.job) - O >

[A] Connection

Camera Number i<

IF Address 192.168.0.30

[EB] Region Setting

GetRegions Train

[C] Parameter Setting

Threzhald 702
fnele tolerance 18012
Offget X (IS
Offget (IS
Einigh

Fig. 8-14 Rectangle rotation
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Double-click on a side of the polygon to add a vertex.

Y

Fig. 8-15 Adding a vertex to the polygon
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Double-click on the vertex of the polygon to delete the vertex.

N

Fig. 8-16 Deleting the vertex of the polygon
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Right-click on the display region to display the context menu.

§% Model Registrarion Editor(2DVS_Maodel.job) — O =

[A] Connection
Camera Humber 1=

IP Address 192168030

[B] Region Setting

Add » | Rectangle
Delete Circle

Delete All Polygon
ndo Deleting Annulus k‘

GetRegions Train

[C] Parameter Setting

Threshold 10
fnele tolerance 18012
Offzet X 0z
Offzet Y [IJ5=
Einizh

Fig. 8-17 Context menu

The following table lists the functions for each item.
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Table 8-1 Context menu

Large
category

Medium
category

Small
category

Function

Region

Add 3%1)

Rectangle

Adds a rectangle region, which has an "addition" attribute, to
the screen, and makes the region active.

Circle

Adds a circle region, which has an "addition" attribute, to the
screen, and makes the region active.

Polygon

Adds a triangle region, which has an "addition" attribute, to the
screen, and makes the region active.

Annulus

Adds a region with two concentric circles, which has an
"addition" attribute in the inner circle and a "subtraction"
attribute in the area between the inner circle and outer circle, to
the screen, and makes the region active.

Delete

Deletes the active region.

Delete all

Deletes all the regions.

Undo deleting ¢2)

Restores the last deleted region.

Invert Attribute

Inverts the attributes of the active region.
Converts the attribute from "addition" to "subtraction", and vice
versa.

Layer

To Top

Moves the active region to the top layer.

Upward

Moves the active region to the next upper layer.

Downward

Moves the active region to the next lower layer.

To Bottom

Moves the active region to the bottom layer.

Display

Expand

Enlarges the image and graphics in the display region two
times centering on the mouse click point.
The maximum scaling factor is 8 times the default display.

Shrink

Reduces the image and graphics in the display region to 0.5
times.
The minimum scaling factor is that of the default display.

Default magnification

Displays the image and graphics in the display region at the
default scaling factor.

With this scaling factor, all the regions of the image are
displayed.

#¢1) The last added region is placed on the top layer.
#%2) Even if the active region is deleted, it is inactive when restored.

The restored region is placed on the top layer regardless of in which layer the region was placed before

the deletion.
Undeletion for "Delete all" restores the regions with them placed in the same layer as before.
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After the region has been adjusted, click the [Train] button in [B] Region Setting.

This operation will overwrite the vision sensor's region data and cannot be canceled once the [Train] button
is clicked.

Enter the "Threshold" and "Angle tolerance" in [C] Parameter Setting, then click the [Run] button.

The parameters will be registered, and the image will be captured and recognized.

§% Model Registrarion Editor(2DVS_Model.job) - 0 b4

[A] Cormection

Gamera Number 1k

IP Address 192168030

[E] Reeion Setting

(®) Model () Search
GetRegiong

[C] Parameter Setting

Threshald 7002
Angle tolerance 18012
Offzet X 0=
Offzet ¥ 0=
Run
Finizh

Clicking the right mouze button in the image display area displays a context menu.

Fig. 8-18 Model registration
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A cross mark appears at the position where the registration model is found.
After the checking process, click the [Finish] button to complete the procedure.

[

£% Model Registration Editor(Calibration.job) — O b

[A] Connection

Recognized position:(X,Y,8)=(782.897, 536.993, -179.993)

Camera Mumber =

IP Address 192168050

[B] Reeion Setting

(@ Model () Search

GetRegions

[] Parameter Setting

Threzhald ke

fngle tolerance 1802
Fun
Finish

Clicking the right mouze button in the image dieplay area digplavs a context menu.

Fig. 8-19 Exiting the model registration editor
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8.4. Camera installation direction

Specify which direction the camera faces at the calibration start position in the robot tool coordinates (hand
coordinates).

Direction of Camera

Select the orientation of the camera attached to the robot.If the cameras are not parallel, enter the angle.

(1) XY plane paralel to the camera (2) ¥Z plane parallel to the camera (3) ¥Z plane parallel to the camera

mechanical interface angle:  A[deg]: |0 % B[deg]: 0 2 Cldeg]: |0 =

Fig. 8-7 Specifying which direction the camera faces

Select the directional relationship from the three illustrations.
Clicking any of the illustrations will change the color of the title. Values A, B, and C of "Camera Angle" will
also be changed automatically.

For special settings such as attaching the camera at an angle, enter values A, B, and C of "Camera Angle"
manually.

Camera Angle (coordinate system definition)

Enter rotational angles used to change from the reference posture to the current posture.
The definitions of the reference posture and the coordinate system during rotation are as follows:

<Reference posture>

Posture for "(1) XY plane parallel to the camera"
<Coordinate system>

Tool coordinate system

For example, if a fixed downward-facing camera is used, clicking each of the three illustrations will
change the values of Camera Angle as follows:
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Camera Angle for "(1) XY plane parallel to the camera" (reference)

| (1) XY plane parallel to the camera ‘ | (2) YZ plane parallel to the camera ‘ | (2) XZ plane parzllel to the camera ‘|

+z\
I&

Camera Angle:  A[deg]: |U E‘ B[deg]: ‘U Cldeg]: ‘U

Camera Angle for "(2) YZ plane parallel to the camera"

| (1) X¥ plane parallel to the camera ‘ ‘ (2) ¥Z plane parallel to the camera | | (3) XZ plane parallel to the camera

\  | /, +Y
L \
=

mechanical interface angle:  Aldeg]: ‘U E‘ Bldeq]: |’90 E“ Cldeg]: |0 E“

Camera Angle for "(3) XZ plane parallel to the camera”

‘ (1) XY plane parallel to the camera | ‘ (2) YZ plane parallel to the camera | | (3) ¥Z plane paralel to the camera

Camers Angle:  Aldegl: ‘-9[' El Bldeg]: |[' El Cldeg]: |90 E‘
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The following table shows the values of Camera Angle for each camera position.

Camera Camera Angle
position (1) XY plane parallel (2) YZ plane parallel (3) XZ plane parallel
to the camera to the camera to the camera
Fixed A:0 A:0 A:-90
upward-facing B:0 B: -90 B:0
camera C:0 C:0 C:90
Fixed A:0 A:0 A:-90
downward-facing | B: 0 B: -90 B:0
camera C:0 C:0 C:90
Fixed side-facing | A: 0 A:0 A: 90
camera B:0 B: 90 B:0
C:0 C:0 C:90
Hand camera A:0 A:0 A:-90
B:0 B: -90 B:0
C:0 C:0 C:90

The robot coordinate system can be checked using the following steps.

@ In the RT ToolBox3 workspace, double-click [3D Monitor].
@ The robot tool coordinates can be checked on the displayed 3D Monitor screen.

/N CAUTION

The operation of auto calibration is determined according to the angles set on this screen.
Incorrect settings will move the robot in an unexpected direction during auto calibration.
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8.5. Performing calibration

Perform calibration according to the installation position of the vision sensor.
Follow the instructions shown in the Working Image panel and Procedure panel.

B 2D vision sensor enhancement function

- [m] x

Vision View

Main Step Sub Step

[6] Confirm the Results

Explanation
[Working Image] [Procedure]

| Please follow below steps to execute calibration.

(1) Input the sizes of the field of view in milimeters. Or dick on "Measure" buti
are uncertain. Then sizes are measured moving robot automatically. [1]

(2) Select the number of points used for calibration. [2]

(3) Input the vertical and horizontal intenval. [2]

(4) Click on "Select” button. The position will be displayed.[2]

(5) Input the angle of calibration mark which is held and rotated by robot. [3]

(7) Input the number of retries to achieve the goal. [5]
(8) Click on "Execute Calbration" button. [6]

4

Setting

[1] Field of View Size Measurement:

[3] Allowable Rotation Angle [dea]

Measure

30.00/%

Field of View:

[2] Calibration Position:

200 | x| 150

[4] Convergence Target Value :

0.02/2 1.0

[mm]

[5] Convergence Retry Counts :

Points :

Horizontal Interval_[mm] :

10}

~| [6] Execute calbration

Operation Panel

O¥RD

[1] Explain Calibration
V0 ON START RESET | Hand Alizn
[2] Register Start Position %0 OFF STOP END Home Pos.
HAND JOG
[3] Register Mark Joint - 0ff -
T00L0 - BASED ~  WORK1
[4] Direction of Camera 1 2.330 +
Je: 42,490 +
Ja 1,110 ¥
[5] Execute Calibration Jd: -0.130 +
J5: 36.960 ¥ ONLINE
Jgz [ -95.070 +

0% [dea]

600077 Execute Calibration

)
)
(6) Input the goal of accuracy for calibration. [4]
}
)
)

(9) Click on "Mext" button when you have done calibration.

2 (=]

(
@ Back

-

@

Fig. 8-8 Performing calibration

Click the [Measure FOV] button in the Setting panel to move the robot and measure the field of view
size. Note that the robot will move the distance specified in "Movement Interval (Vertical)" from the
starting point.

If the vision sensor's field of view size is known, enter the size.

@ Set the number of points to which the robot moves during calibration in "Calibration Points", then click
the [Select] button.

The points to which the robot moves during calibration will appear in the Vision View. (As the number of

points to which the robot moves is larger, calibration becomes more stable.)
Vision View

Fig. 8-9 Calibration points (9 points as an example)
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@ To change the movement interval during calibration, correct the values of "Movement Interval
(Vertical)" and "Movement Interval (Horizontal)", then click the [Select] button indicated by number 2.
The movement interval is defined according to the number of calibration points as shown below.

Four points selected
Vision coordinates (row)

Movement based on the number of points

Five points selected
Vision coordinates (row)

Nine points selected
Vision coordinates (row)

N o—— 0 o———— 0 00

Vision Vision Vision

coordinates coordinates coordinates

(column) (column) (column)
o { )

Movement Movement
} interval }interval I l } Mt%\:sgl]ent
° ® (column) | ® (column) : P @~ (column)
v H_/ v Hf_/ v H_/

Movement interval (row) Movement interval (row) Movement interval (row)

If the value specified in "Movement Interval" is too large, the interval will be corrected so that it remains
within the field of view. However, if an error occurs, decrease the value of "Movement Interval”.

@ Change the values of "Allowable Rotation Angle", "Convergence Target Value", and "Convergence
Retry Counts" as necessary.
After changing the values, click the [Calibration Execution] button.
If an error occurs, follow the solutions described in "17.1 Error details of the vision sensor enhancement
function" and "18 TIPS".

<Robot movement during calibration>
During calibration, the robot moves within the following range while it maintains the position parallel to
the camera imaging plane.

[Horizontal direction]: The robot moves within the area where the calibration mark can be recognized
(within the search area).

[Vertical direction]: The robot moves +10 mm vertically from the calibration start position.

[Rotational direction]: The robot moves so that the mark displayed in the center of the image rotates.
The rotational angle used in this operation is the value specified in "Allowable Rotation Angle".

/N\ CAUTION

Clicking the [Calibration Execution] button will move the robot. Before clicking the button, check that this
operation does not cause entanglement of cables around the hand and interference.

If calibration fails or higher accuracy is required, adjust the following parameters, then click the
[Calibration Execution] button again. The calibration accuracy can be checked in the setting window
shown in "8.6 Results display.
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Setting Initial Function explanation
value
Movement Interval 40.00 The robot moves to the points equal to the number of points specified
(Vertical) in "Calibration Points". Specify the movement interval (amount of

offset from the center).
Specify how many millimeters the robot moves in the vertical
direction in the field of view.

Movement Interval 60.00 The robot moves to the points equal to the number of points specified
(Horizontal) in "Calibration Points". Specify the movement interval (amount of
offset from the center).

Specify how many millimeters the robot moves in the horizontal
direction in the field of view.

Allowable Rotation 30.00 When the robot rotates the vision, camera, or mark, the center of the
Angle camera or mark can be found.
Specify the travel angle of this operation.
Convergence Target | 0.02 The robot moves the mark to the center of the vision sensor's field of
Value view. Adjustments are repeated until the deviation is in this setting
range. Specify a permissible deviation.
1.00 For applications using a hand camera, upward-facing camera, or

side-facing camera, the robot makes automatic adjustments so that
the vision sensor and workpiece are parallel to each other. Specify a
permissible deviation.

Convergence Retry 10 Specify the maximum number of times that the robot moves the mark
Counts to the center of the vision sensor's field of view. When the number
reaches the set value, an error will be output, and the robot will stop.

If an error occurs in the robot controller during auto calibration, the following message will appear.
MELFA T ToolBox3 *

@ An error occurred during the calibration operation.

<Error Code 200>

For the solution, refer to "17.2 List of errors related to the vision sensor enhancement function".

® If calibration is successful, click the [Next] button.
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8.6. Results display

If calibration is successful, the calibration results (residual deviations) will appear in the Calibration
accuracy field.

If required, deselect check boxes for calibration points and click the [Recalculation] button. Calibration data
can be calculated again. (To improve the accuracy in a specific area in the imaging area, it may be
favorable if unrelated check boxes are deselected.)

[1] Check the Calibration Data Caibbration accuracy: +0.05922
Mo. Pixel Row Pixel Col orld X orld Y &
1 799,29 599.79 -440.52 23.22
2 1266.55 g08.95 -406.46 -20.28
3 800.20 910.71 -436.73 -14.60
4 334.30 0911.15 -377.00 -8.91
3 332.82 600,30 -380.79 30.91
6 333.45 289.30 -384.58 70.73
7 7o0.04 289,08 444,31 63.04
8 1263.30 288.30 -504.04 59.36
=~ a4 e [ e e i a e
Recalculation Back Next

Fig. 8-10 Calibration results (when 9 points are selected for calibration)

After checking the calibration accuracy, click the [Next] button.
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9 REGISTERING A WORKPIECE

9. REGISTERING A WORKPIECE

Set the workpiece shape to be recognized by the vision sensor and the recognition conditions.

9.1. How to register a workpiece

You can check steps required to register a workpiece on video.
(The workpiece registration video does not include sound.)

[ 2D vision sensor enhancement function - m] X

[Introduction] - <Register a Part>

Main Step Sub Step

This is an explanation to register a model which is used to find a mark by vision sensor.
The summary and steps for the procedure here are displayed in the lower part of this window.
[1] Exp. to Register a Part

[2] Register Trigger Pos.

Please follow below steps to start registration of the model.

[3] Register a Part The animaticn displayed in the left pane shows you how te do it.
[Stept]

/| |Register the position of the robot at triggering a camera. Please keep
it in mind not to bring the robot arm within the field of view then.

[Step2]
Place a part to inspect.

[Stepa]
Register the feature of the part.

Please click on “Next” button to continue.

Fig. 9-1 Registering a workpiece

The panel on the left can be used to play back, pause, select where to play back, and for other purposes.

— (13
O . W —e

The panel on the right shows the steps for configuring the vision settings.

After checking the steps, click the [Next] button.
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9.2. Registering a trigger position

Specify a position of the robot for workpiece recognition.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function

Main Step Sub Step Status:

[1] Exp. to Register a Part
SV O START RESET Hand Align

[2] Register Trigger Pos. Y0 OFF STOP END Home Pos.

HAND JOG
[3] Register a Part Joint ~  Dff -
TO0OLO = BASED ~  WORK1
3,110 =

53,880 o

95.840 .

~2.260 3

21,590 = OMLINE

-91.870 + /
Explanation Setting

[Working Image] [Procedure] [1 i [2] Hand status after Movement
Please follow below steps. @ Current Position - Get Hand: 112

0.00/= A ‘ Operation: -Opeﬂ ~
(2) Select "Current. Position” and clikc on "Get" button and you wil see the current oo B 0.00}% WaitTime[sec]: 0.20/%
position of the robot. [1] 0.00/= C d . -
(2) You can adjust the current position of the robot by specifying the position value =] = @ [3] Register the position
manually and click on "Move" button. [1]
*Moving speed can be adjusted by "OVRD" in Operation Panel. —
FL1: 7 FL2: Status: &3 Mot registered

(4) You can move the robot anywhere you have registered already by clicking on

“Move” button after selecting the position you like. N .
(5) Once the position is decided, dick on "Teach” button. [3] Operation: |Linear(Mvs) bt Move Program: WK1
Variable name: P

(1) Move the robot to the triggering position using "Operation Panel" or Teaching Bo%.
[Operation Panel]

[ offset| Data
ke

(6) Specify other parameters like, moving speed, position tolerance, waiting time before ) = it T E -
start to move, the state of hand after moving. [1]/[2] Speed[%]: 10f7] WekTime[secl:| 0.501%
(7) Clock on "Next" button. Positioning[mm]:| 0.20 % Back -

Fig. 9-2 Screen to register an imaging position

@ Move the robot to a position for workpiece recognition using the Operation Panel or the teaching
pendant.
In this situation, the following conditions must be met.
m Conditions for the trigger position
1. The optical axis of the camera and the plane where the workpiece is recognized intersect at a right
angle.
2. The working distance (between the workpiece and sensor) is the same as the distance taught
during calibration.
3. The workpiece is displayed in the center of the image.

For hand cameras, fixed upward-facing cameras, and fixed side-facing cameras, the optical axis is
automatically aligned during calibration. Moving the robot while it maintains the posture at the time
calibration is complete facilitates teaching.

Select "Current Position" and click the [Get] button in "Reference position data" of the Setting panel.

The current position of the robot will be acquired.

@ If fine adjustments are required, edit the displayed position data (X, Y, Z, A, B, C), and click the [Move]
button. The robot will move (using the position jump function) according to the settings (Joint movement
or XYZ movement) selected in "Operation".

For details on the position jump function, refer to "19.3 Position jump".

®

The robot can move to the position displayed in the [Data] tab. Clicking the [Offset] tab can move the robot
from the position displayed in the [Data] tab by a specified offset value. (The values of [Offset] are not
applied unless the [Offset] tab is active.)

/N CAUTION

Clicking the [Move] button will move the robot. Before clicking the button, check that this operation does
not cause entanglement of cables around the hand and interference.

Registering a trigger position 9-72
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@ ®

To move the robot to a registered position, specify a position other than "Current Position", and click the
[Move] button.

After determining the position, click the [Teach] button. The trigger position is registered as "PVsTrg*" of
the WK* program.

To improve takt time, operation settings (speed, positioning accuracy, waiting time, etc.) must be
adjusted for movement to the taught position. However, fine adjustments are not required in this
process because you have an opportunity to make fine adjustments while checking a series of
operations after all operation settings have been configured. Refer to "12.2 Modifying an operation".
After configuring the settings, click the [Next] button.
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9.3. Registering a workpiece (model)

Register the workpiece to be recognized and transported.

Follow the instructions shown in the Working Image panel and Procedure panel.

The operation method differs depending on whether PatMax is used for the vision sensor job.
The following figure shows when PatMax is not used.

§ 2D vision sensor enhancement function - m] X

e Fane
Main Step Sub Step Status: |
Program:l:l OY¥RD

[1] Exp. to Register a Part

S¥0 0N START RESET | Hand &lizn
[2] Register Trigger Pos. V0 OFF STOP END Home Fos.
HAND JOG
[3] Register a Part Jaint - i -
T00LD ~ | BASED - WORK1 -
a: 0.000 +
J2: -0.010 +
J3: §.990 +
Ja: 0.000 +
J5: 90.000 + ONLINE
Jg: 0.000 +
TR 0.000 +

@
@ [qw[npm:m themodel ]

=

Settin
Select 3 camera

[Working Image] [Procedure]

Please follow below steps. Register...
(1) Confirm that the camera number is correct. [1] [2] Specify the gxposure time[mgl. 5] Adjust Search t

(2) Adjust the exposure time. [2] = Ll Ebea dinaape ey

(3) Confirm that the lve image is displayed. [2] 8.000 Threshold: 70.00/=

(4) Place the part where it appears in field of view of the camera. Stop(L) il €3

(5) Click on "Register” button to start the editor for registration. [4] Angle tolerance:) 180.00/%

(6) Select "Model Area” on radio buttons in "Setting Areas” group. [B] s

(7) Click on "Get" button to load areas from vision sensor into the graphics on [3] Select the regions Offset: 0.00/%

display region of the editor. [B] Model:  Rectangle »

(8) Manipulate the graphics to specify the target mark in the image. Hatched area = [6] Specify the mada IRt fe el T
of graphics works as a mask. Search: Rectangle Model name: | [MODELL

By right clicking in image area causes to appear context menu. (Please see manual

ifor detail)

QQI_C\JEk on "Regwster"‘ buttun‘to send.areas you adjygted pagk to" vision sensor. [B] » Back Next

®

Fig. 9-3 Registering a workpiece model
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9 REGISTERING A WORKPIECE

9.3.1. When not using PatMax

(@ Select a camera to be used for workpiece registration in "Select a camera" of the Setting panel.
@ Adjust the exposure time in "Specify the exposure".

Setting Initial value Function explanation
[2] | Specify the exposure 8.000 Set the exposure time of the vision sensor.
Place the workpiece within the field of view.
In the "Specify the exposure" section, click the [Stop] button, then the [Live] button.
Live images can be switched ON and OFF with the [Live]/[Stop] button.
® Set shapes of the model area and search area in "Select the region", then click the [OK] button.
The search area will appear in a green frame, and the model area in a pink frame.
Vision View

®©
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9 REGISTERING A WORKPIECE

® Move the green frame to enclose an area used to detect the model. Move the pink frame to enclose the
model.

@ Click the [Registration] button.
If recognition is successful, a green crosshair will appear at the recognized point.
The recognized vision coordinates will appear in the upper left.

Vision View

Recognized position:(X,Y,8)=(779.004, 532.879, 0.014)

If recognition fails, the model may not have characteristics or the following parameters may not be set

correctly.
Setting Initial value Function explanation
Threshold 70.00 Extracts images with the match percentage specified in this parameter or
higher compared to the registered model.
(Example) Setting the value to "70" will show recognition information if
there is a 70% or higher match between the model displayed in the image
and the registered model.
Angle Range | 180.00 Specify up to how many degrees the registered model can rotate to be
recognized.
Offset 0.00, 0.00 It is possible to offset the recognition point (position of the crosshair).
The unit is [Pixel].
Offset: 0.00:= 2.00=
L Offset amount in the vertical direction
(The lower part of the screen is the positive direction.)
Offset amount in the horizontal direction
(The right side of the screen is the positive direction.)

After changing the values of "Adjust parameter", click the [Trigger] button to check the recognition
results.
@ After registering the model, enter a vision program name in "Specify the model (vision program) name".

After configuring the settings, click the [Next] button.
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9.3.2. When using PatMax

(@ Select a camera to be used for workpiece registration in "Select a camera" of the Setting panel.
@ Adjust the exposure time in "Specify the exposure time".
Setting Initial value Function explanation

[2] | Specify the exposure 8.000 Set the exposure time of the vision sensor.
@ Place the workpiece within the field of view.
@ In "Specify the exposure time", click the [Stop] button, then the [Live] button.
® Click the [Register] button.

The "Model Registration Editor" will start. Register the workpiece.

For information on how to use the model registration editor, refer to "8.3.3. How to use the model

registration editor".
While the model registration editor is running, any control of the 2D vision sensor enhancement function

(except the operation panel) cannot be used.

£% 2D vision sensor enhancement function - [} X
Opeatn el
Main Step Sub Step Status: B
Program:l:l OYRD
[1] Exp. to Register a Part Line iz 100 ~
SV0 0N STERT RESET Hand &lign
[2] Register Trigger Pos. SH0 OFF STOP END Hone Pos.
HAND JOG
[3] Register a Part Joint - 0ff -
ToOLO ~ | BASED ~  WORK1 -
ONLINE
A
[Wworking Image] [Procedure] [1] Select a camera: @ [4] Register the model
Please follow below steps. Cameral Register...
(1) Confirm that the camera number is correct. [1] [2] Specify the exposure time[ms]: 5] Adjust S h it
(2) Adijust the exposure time. [2] = () e S
(3) Place the part where it appear in field of view of the camera. 8.000}3 Thrashold: 70.00/=
(4) Click on "Live" button to see live image. [2] Stop(L) = Trigger
Angle tolerance: 180.00 %
. (5) Click on “Register” button to start the editor for registration. [4] .
( [3] Select the regions Offset: 0.00/ 0.0/

6) Select "Model Area” on radio buttons in "Setting Areas” group. [A]

(7) Click on "Get" button to load areas from vision sensor into the graphics on display Model: Rectangle
region of the editor. [A] [6] Specify the model(Vision program) name

(8) Manipulate the graphics to specify the target mark in the image. Hatched area of Search: Rectangle Model name:  |MODEL1

graphics works as 3 mask.
By right clicking in image area causes to appear context menu. (Please see manual for
detail) v

Fig. 9-4 Workpiece registration (using PatMax)

Back Next

® After the registration is completed in the model registration editor, and the "2D vision sensor

enhancement function" screen appears again, the [Trigger] button will be enabled.
If the [Trigger] button is still disabled, restart the model registration editor and try the registration again.

@ After registering the model, enter a vision program name in "Specify the model(Vision program) name".
After configuring the settings, click the [Next] button.
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9.4. Pallet settings

If an application that requires a pallet is selected, the pallet settings will appear as required steps. Set the
pallet settings.

[ 2D vision sensor enhancement function - [m] x

Main Step Sub Step
A

[1] Exp. to Register a Part

SV O START RESET Hand Align
[2] Register Trigger Pos. Y0 OFF STOP END Home Pos.
HAND JOG
[3] Register a Part Joint ~ | Dff -
i TOOLO - | BASED - MORK1
[4] Type of Pallet = g +
" Jax 59.980 +
Jaz 95.94) +
[5] Specify Cell Number Jaz -2.280 +
Ja: 21.530 + ONLINE
JE:z 16. 760 +
[6] Direction to Move
[7] Moving Pattern in
Pallet
v
Explanation Setting
[Working Image] [Procedure] Select pallet type.
Please select pallet type. "Grid" means 2 dimensional type which contains vertical and ® crid O In-ne
=

horizontal axes. "In-ine" means 1 dimensional type.

The sub steps of the pallet settings are composed of the following settings. Clicking a sub step will display
the relevant window in the Setting panel.

+ Type of Pallet
Specify Cell Number
Direction to Move
Moving Pattern in Pallet
Start position (S)
End Position (A)
End Position (B)
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9.4.1. Pallet type

Specify whether to use a pallet in a grid pattern or single column.

% 2D vision sensor enhancement function - [m] x
Main Step Sub Step Status: B
- Froeran:
[1] Exp. to Register a Part Line Iz
SV O START RESET Hand Align
[2] Register Trigger Pos. Y0 OFF STOP END Home Pos.
HAND JOG
[3] Register a Part Joint - o -
' TooLn - BASED ~  WORK1 -
1%
[4] Type of Pallet = g +
" Jax 59.980 +
Jaz 95.94) +
[5] Specify Cell Number Jaz -2.280 +
Ja: 21.530 + ONLINE
il 16.760 +
[6] Direction to Move
[7] Moving Pattern in
Pallet
v
Explanation Setting
[Working Image] [Procedure] Select pallet type.
Please select pallet type. "Grid" means 2 dimensional type which contains vertical and ® crid O In-ne
horizontal axes. "In-ine" means 1 dimensional type. -
Back Next

Specify "Grid" or "1 Column" in "Select pallet type" in the Setting panel, then click the [Next] button.
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9.4.2. Number of pallet cells

Specify the numbers of cells to define the pallet.

[ 2D vision sensor enhancement function - [m] x
Main Step Sub Step Status: =
= Frosron: [ D
[1] Exp. to Register a Part Line ft: 100 ~
SV O START RESET Hand Align
[2] Register Trigger Pos. S0 OFF | STOP END Home Fos.
HAND JOG
[3] Register a Part Joint ~ | Dff -
I TooLn - BASED ~  WORK1
[4] Type of Pallet = 11 3110 +
" Jax 59.980 +
Jaz 95.94) +
[5] Specify Cell Number Jaz -2.280 +
Ja: 21.530 + ONLINE
il 16.760 +
[6] Direction to Move
[7] Moving Pattern in
Pallet
v
Explanztion
Working Image: Procedure !
[ g ge] [ | Specify the number of cells in pallet. TR Bis
Please specify the numbers of cells in height and width of pallet. ‘ »
Rows: 4=
Back Next

Use "Please specify the number of cells in pallet." in the Setting panel to specify the number of cells in rows

and columns.
An image will be displayed in the Setting panel according to the specified number of cells as shown below.

If the number of cells is 4 or less, an image will be displayed according to the number.
Grid 1 Column

Please specify the number of cells in pallet.
3= e E Colurmns: 1=

Please specify the number of cells in pallet.
b E Colurnns:

Y

-l
-

Y

4
-

Rows: 4[2 Rows: 3L

If the number of cells is 5 or more, an image will be displayed with cells in the middle area omitted.

Grid 1 Column
Please specify the number of cels in pallet. T 6= Please specify the number of cells in pallet. o 1=
-l T all |-
e} Ll e | L
| |
Rows: | 8[% S SN N B Rows: | 8[2 oot e
S o S AR LS S O AR e L
| |

Specify the number of cells, then click the [Next] button.
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9.4.3. Pallet operation pattern

If "Grid" is selected in the Setting panel (shown in 9.4.1 Pallet type), select an operation pattern for the
pallet (Zigzag or the same direction).
If "1 Column" is selected in "9.4.1 Pallet type", this setting screen will not appear.

[% 2D vision sensor enhancement function - o X
Main Step Sub Step : e
~
[1] Exp. to Register a Part
SV ON START RESET Hand Align
[2] Register Trigger Pos. Y0 OFF STOP END Home Pos.
H&ND JOG
[3] Register a Part Joint - Dff pe
TOOLO - BAZED - WORK1
[4] Type of Pallet 1 8110 +
Jaz 59.980 +
Ja: 95.840 +
[5] Specify Cell Number Jd: -2.280 +
Jaz 21.580 + ONLINE
Je: 16. 780 +
[6] Direction to Move
[7] Moving Pattern in
Pallet
v
Explanation
[Working Image] [Procedure] Select the moving pattern in pallet.
Please select the moving pattem in pallet. "Zigzag" means that the robot moves in zigzag ® Zigzag O The same direction
from start position to pick parts. "The same direction” means that the robot moves in
the same direction from the start position to pick parts. I
]
|
& ] VIV I]IV]|V
T
Back Next

Selecting "Zigzag" will make the robot move in a zigzag manner.

Selecting "The same direction" will make the robot move in the same direction even when it moves to a
different column.

Subsequent screens will show images according to the direction specified in this step.

Specify a direction, then click the [Next] button.
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9.4.4. Specifying a route for the pallet

Specify which route the robot takes for the pallet.

"S" representing a start point for pallet operations appears in the following positions of the Setting panel
depending on the settings in "9.4.1 Pallet type": If "Grid" is selected, "S" will appear in the four corners. If "1
Column" is selected, "S" will appear on both sides.

% 2D vision sensor enhancement function - [m] x
Main Step Sub Step Status: =
= Frosron: [ D
[1] Exp. o Register a part Line 1
SV O START RESET Hand Align
[2] Register Trigger Pos. Y0 OFF STOP END Home Pos.
HAND JOG
[3] Register a Part Joint ~ | Dff -
I TooLn - BASED ~  WORK1
[4] Type of Pallet = 11 8110 +
" Jax 59.980 +
Jaz 95.840) +
[5] Specify Cell Number Jd: -2.280 +
Ja: 21.530 + ONLINE
il 16.760 +
[6] Direction to Move
[7] Moving Pattern in
Pallet
v
Explanztion
Working Image: Procedure 5
[ g ge] [ 1 Specify the start point (S} in pallet. TR 3:
(1) Please click on the start position (S) on the pallet image.
(See below definition for the points in pallet.) “ b
Start Point S: The cell position where the robot goes at first. S S 4X3
& |[End Point A: The end cell position on the first axis. The robot moves from S to A,
End Point B: The end cell position on the second axis. 3X4
(2) The moving pattern in pallet is displayed. You can change the type of the pattern by Rows: 4
clicking on the button placed at right of pallet image.
(3) If the pattern you slected is Ok, click on "Mext" button to continue.
S S
Back Next
Grid 1 Column
i i i Please specify the start point (S) in pallet.
Please specify the start point (5) in pallet. e — 7= pecify point (5} in p e 1=
- » - >
5 S 4%2 S
2X4
Rows: | 43 Rows: | &~ - — — — ———————

@ Select a cell for the start point from the displayed start points "S", and click the cell.

@ The direction of the pallet operation will be displayed.
For example, clicking the top left cell will change the image as shown below as "Zigzag" was specified
in "9.4.3 Pallet operation pattern".

Please specify the start point (S) in pallet.
pecity : (S)inp Columns: 20

k4

l
|

|S | I A B 4X2

2X4

Rows: 4%
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To change the robot moving direction from longitudinal to lateral, click the [4x2] or [2x4] button shown on
the right of the image. The change will be applied to the image.

Please specify the start point (5) in pallet.

Rows:

=

al
-

Y

S

4¥X2

M

"A" and "B" shown in the image represent "End point A" and "End point B" of the robot moving direction.
These end points are required to define the pallet. "End point A" and "End point B" refer to "End point A"
and "End point B" of "Def PIt" in the MELFA-BASIC VI robot program language.

To change the position of the start point, click "S", "A", "B", or the remaining cell in the corners. The
direction in which the robot moves can be changed.

For example, clicking "B" in the image above will change the start point as shown below.

Please specify the start point (S} in pallet.

Rows:

4

k4

-
-

B

<

S

A

4X2

2X4

Clicking "A" in the image above will change the start point as shown below.

Please specify the start point (5} in pallet.

Rows:

i

Y

-
-

A

4X2

2X4

The image showing the moving direction specified on this screen will appear in the Working Image panel

of subsequent screens.

@ After specifying the robot movement for the pallet, click the [Next] button.
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9.4.5. Registering Start point S for the pallet

Teach Start point "S" on the route for the pallet.

[ 2D vision sensor enhancement function - [m] x

Operation Panel

Main Step Sub Step
~

[2] Register Trigger Pos.

V0 M START RESET | Hand Alizn
: S¥0 OFF ST0P END Hone Pos.
[3] Register a Part
HeD JOR

T £ Pallet Joint - Off -
[4] Type of Pa " T00LO - | BASED - WORMI

n: 3110

= +

[5] Specify Cell Number " ez 54.980 +

8z 96.340 +

4z -2.260 +
[6] Direction to Move J5: 21,540 A ONLINE

J6: 16. 760 +

[7] Moving Pattern in
Pallet

[8] Start position (S)

Explanation

[Working Image] [Procedure] [1] Reference position data [2] Register the start position 5.
~ (1) Please move the robot to the start position 5 in paliet. [1] Current Position ~ Get Teach
Lo B Please follow below steps if you like to move the robot to one of positions to pick a part % X 0002 A 0.001% Status: €3 Mot registered
up. a . - . - -
1. Click on "Get" button after selecting the position you would ke to pick a part up from e B o003z B 0.0017 Program: WKL
combo-box. 8z 0002 ¢ 0.00/2 Varable name: PPIT1
2. Click on "Move" button to move the robot to the position you selected. [ = = =
Q
(2) Click on "Teach"” button after moving the robot to the position. This position is S . F 0
registered as the start position S in pallet. [2] FLL: :
(3} Click on "Next" button. Operation: (Joint(Mov) ~ Move
A S Back HNext

@ Move the robot to the start point on the route for the pallet using the Operation Panel or teaching
pendant.

@ Click the [Teach] button in the Setting panel.
"Reference position data" can be used not only to select "Current Position" but also position data taught

before this screen appears.
After the teaching process, click the [Next] button. The method of teaching the robot is the same as that

described in "9.2 Registering a trigger position".

Pallet settings 9-84



9 REGISTERING A WORKPIECE

9.4.6. Registering End point A for the pallet

Teach End point "A" on the route for the pallet. Regarding End point "A", the robot moves differently
depending on whether "Grid" or "1 Column" is selected in the Setting panel (shown in 9.4.1 Pallet type).

+ When selecting "Grid"

A temporary end point to determine the moving direction from start point "S"
- When selecting "1 Column"”

The final destination of the route

[} 2D vision sensor enhancement function - ] X

Main Step Sub Step

~ O¥RD

100 ~
[3] Register a Part
V0 ON START RESET | Hand Alizn
Y0 OFF STOP END Home Poz.
4]T of Pallet
[41Type HAND J0G
51 Spedfy Cell Numbe Joint L -
[5] Specify umber i T00L0 - BASED ~  WORK1
= i 5110 ¥
[6] Direction to Move " Jz: 59.980 +
Ja 95.840 ¥
[7] Moving Pattern in Jaz| 2280 +
Pallet fiiH 21,580 + ONLINE
Jg: 16.780 +

[8] Start position (S)

[9] End Position (A)

Explanztion

[Working Image] [Procedure] [1] Reference position data [2] Register the end position A.
o~ (1) Move the robot to the end position A in pallet. [1] Get Teach
L B Please follow below steps if you like to move the robot to one of positions to pick a part 2 x 00z A 0.00/% Status: €3 Mot registered

up. @ 3 - - = .
1. Click on "Get" button after selecting the position you would like to pick a part up from e X: e 0.00p% Program: WK1
combo-box. oz 0.00/ C: 0.00/~ Variable name: PPKET2
2. Click on "Move" button to move the robot to the position ypu selected. e = = =
[s]
(2) Click on "Teach" button after moving the robot to the position. This position is o ) 7 fLo: 0
registered as the end position A in pallet. [2] FL1: g
(3) Click on "Mext” button. Operation: |Joint(Mov) ~ Move

The method of configuring the settings displayed in the Setting panel is the same as that described in
"9.2Registering a trigger position".

@ Move the robot to End point A on the route for the pallet.

@ Click the [Teach] button
"Reference position data" can be used not only to select "Current Position" but also position data taught

before this screen appears.
After the teaching process, click the [Next] button. The method of teaching the robot is the same as that

described in "9.2 Registering a trigger position".
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9.4.7. Registering End point B for the pallet

If "Grid" is selected in the Setting panel (9.4.1 Pallet type), this screen will appear. Teach End point "B" on
the route for the pallet.
If "1 Column" is selected, this screen will not appear. If "1 Column" is selected, End point B will be
automatically set at the same point as End point A.

% 2D vision sensor enhancement function - [m] x
Main Step Sub Step =
~ VAD
]
[4] Type of Pallet
SV O START RESET Hand Align
(5] iy Cell be S¥0 OFF STOP END Home Pos.
5] Specify Cell Number
pec HAND JOG
Joint ~  Off -
[6] Direction to Move I TooLn - BASED ~  WORK1
- - A n: 2110 =
[7] Moving Pattern in 12e 59,500
Pallet oo : : +
Jaz 95.840) +
Jaz -2.280 3
[8] Start position (S) 35 20.580 = ONLINE
il 16.760 +
[9] End Position (A)
[10] End Position (B)
v
Explanation
[Working Image] [Procedure] [1] Reference position data [2] Register the end position B.
~ (1) Please move the robot to the end position B in pallet. [1] Current Pasttion > Get Teach
L B Please follow below steps if you like to move the robot to one of positions to pick a part % B 0.00/2 A: 0.00/% Status: & Not registered
up. & . = c = .
1. Click on "Get" button after selecting the position you would like to pick a part up from L 1B o003z B 0.0017 Program: WK1
combo-box. g z 0.000= C 0.00= Variable name: PPItT3
2. Click on "Move" button to move the robot to the position you selected. @ = = = =
(e}
(2) Click on "Teach” button after moving the robot to the position. This position is S . 7 FL2: 0
registered as the end position B in pallet. [2] FLL: "
(3) Click on "Mext" button. Operation: |Joint(Mov) ~ Move
A S Back Next

The method of configuring the settings displayed in the Setting panel is the same as that described in "9.2
Registering a trigger position".

@ Move the robot to End point B on the route for the pallet.

@ Click the [Teach] button.
"Reference position data" can be used not only to select "Current Position" but also position data taught

before this screen appears.
After the teaching process, click the [Next] button. The method of teaching the robot is the same as that

described in "9.2 Registering a trigger position".
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10. OPERATION SETTINGS

The operation settings define the operation of the robot. Steps differ depending on the application, but
basically follow the steps shown below.

O

Registering the starting point

Setting a pick-up movement

Setting a placing movement

Setting a movement to the end point

5

Fig. 10-1 Operation setting procedure

OPERATION SETTINGS 10-87



10 OPERATION SETTINGS

10.1. Teaching the starting point

Register the position to which the robot moves first when a specified application is executed.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function

Main Step Sub Step Status:

~
[1] Teach Start Position
SV O START RESET Hand Align

[2] Position to Pick Y0 OFF STOP END Home Pos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
T00LD - | BASED - WORK1
[4] Waiting Pos. after Pick Iz 3.110 +
J2: 53.980 ¥
Ja: 95.841 +
[5] Position to Place Jaz -2.280 +
J5: 21.530 = ONLINE
J5: 16. 760 ¥

[6] Waiting Pos. to Place

[7] Waiting Pos. after

/

Place
- @
Explanation ——
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
- Please follow below steps. Current Position > Get Hang: 112
\ (1) Please move the robot using operation panel or teaching box as shown below. % X 000 A 0.00/% Operation:
[Operation Panel] a . = 5 = —
(2) Click on "Get" button after selecting "Current Position". = 0.00f B 0.00, WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 8 ooos] o 0.00 l . -
(3) If you like to adjust the position manually, click on "Move" button after input the e - =] * 13] Register the positign
*Specify the moving speed by "OVRD" in operation panel. S| . —
(4) You can move the robot anywhere registered already by dlicking on "Move" button FL1: 7 FL2: ON\A Status: &3 Mot register
after selecting the position. N "
(5) Click on "Teach” button if the position is OK. [3] Operation: |Linear(Mvs) bt l Move ' Program: WK1
(6) Specify other parameters, moving speed, position tolerance, waiting time after stop ) = T E ry Variable name: PHon|
moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10 WakTimefsecl:| 0.501
(7) Click on "Next" button. Posttioning[mm:| 0.20/% Back TEXT

Fig. 10-2 Teaching the starting point

@ Move the robot to your desired <starting point> using the Operation Panel or teaching pendant.

For further information on how to operate the Operation Panel, refer to "19.2 How to operate the

Operation Panel".

Select "Current Position" in "Reference position data" of the Setting panel, then click the [Get] button.

If required, adjust X, Y, Z, A, B, and C, then click the [Move] button.

The robot can move to the position displayed in the [Data] tab. Clicking the [Offset] tab can move the

robot in the tool direction from the current position by a specified offset value.

@ To move the robot to a registered position, specify a position other than "Current Position", and click the
[Move] button.
For details on the position jump function, refer to "19.3 Position jump".

® After determining the position, click the [Teach] button to register the <starting point> as "PHome" of the
WK* program.
Upon completion of registration, the status indicator turns green (indicating "registered"). You can
proceed to the next step.

® Settings related to the movement to the <starting point> such as speed, positioning accuracy, and
waiting time can be set. Fine adjustments are not required in this process because you have an
opportunity to make fine adjustments while checking a series of operations after all operation settings
have been configured. Configure the settings as instructed in "12.2 Modifying an operation".

@ After configuring the settings, click the [Next] button.

SIS
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10.2. Teaching a pick-up point

In the process of teaching a pick-up point, register the position to which the robot moves to grasp (suck) the

workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function

Main Step Sub Step Status:

~
[1] Teach Start Position

SVO OM START RESET Hand Align

[2] Position to Pick Y0 OFF STOP END Home Pos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
T00LD - | BASED - WORK1
[4] Waiting Pos. after Pick Iz 3.100 +
J2: 28,400 ¥
Ja: 97,441 +
[5] Position to Place Jaz -1.070 +
J5: 51.560 = ONLINE
J5: 15.250 ¥

[6] Waiting Pos. to Place

[7] Waiting Pos. after

_/

Place
- @
Explanation ——
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
1 - Please follow below steps. Current Position > Get Hand: 112
. (1) Please move the robot using operation panel or teaching box as shown below. % X 000 A 0.00/% Operation:
[Operation Panel] a . = 5 = —
(2) Click on "Get" button after selecting "Current Position". = 0.00f B 0.00 WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 8 .00 0.00 . -
(3) If you like to adjust the position manually, click on "Move" button after input the £ - - - @ [3] Register the position
[s]
] Teach

position. [1]
*Specify the moving speed by "OVRD" in operation panel. .
(4) You can move the robot anywhere registered already by clicking on "Move" button FL1: 7 FL2: A Status: &) Mot regere

E — after selecting the position. .
..! |——‘:'"--- (5) Click on "Teach” button  the position is OK. [3] Operation: |Linear(Mvs) ~ Move Program: WK1
) oy oy (6) Specify other parameters, moving speed, position tolerance, waiting time after stop speed[%]: 0= WatTime[secT | 0.50 < Variable name: PGef

moving, open-close state of the hand at the end of motion. [1]/[2]
(7) Click on "Mext" button. Postioning[mm:| 0.20/% Back TWEXT

Fig. 10-3 Teaching a pick-up point

@ Move the robot to the <pick-up point> using the Operation Panel or teaching pendant.
For further information on how to operate the Operation Panel, refer to "19.2 How to operate the
Operation Panel".
Select "Current Position" in "Reference position data" of the Setting panel, then click the [Get] button.
If required, adjust X, Y, Z, A, B, and C, then click the [Move] button.
The robot can move to the position displayed in the [Data] tab. Clicking the [Offset] tab can move the
robot in the tool direction from the current position by a specified offset value.
@ To move the robot to a registered position, specify a position other than "Current Position", and click the
[Move] button.
For details on the position jump function, refer to "19.3 Position jump".
® After determining the position, click the [Teach] button to register the <pick-up point> as "PGet" of the
WK* program.
(Upon completion of registration, the status indicator turns green (indicating "registered"). You can
proceed to the next step.)
Settings related to the movement to the <pick-up point> can be configured. Configure the settings as
instructed in "12.2 Modifying an operation".
@ After configuring the settings, click the [Next] button.

SIS

©
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10.3. Teaching a position before pick-up operation

Teach a position before pick-up operation. Teach a via point before the robot picks up the workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function
Main Step Status: %
~ .
[1] Teach Start Position
SV O START RESET Hand Align
[2] Position to Pick S¥0 OFF STOP END Home Pos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
TooLn - BASED ~  WORK1
[4] Waiting Pos. after Pick 1.790 +
87160 Py
28,090 A
[5] Position to Place -1. 160 +
42,130 N ONLINE
14.170 3
[6] Waiting Pos. to Place
[7] Waiting Pos. after
Place
v
Explanation Setting
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
’ Please follow below steps. Current Posttion el Set Hang: 112
lease move the robot using operation panel or teaching box as shown below. X L.00[s]  A: .00} LreE ht
(1) Pl the robot 1t | or teaching b hown bel e 000z A 0.00/% Operation: Open
[Operation Panel] a . = 5 = —
(2) Click on "Get" button after selecting "Current Position". = 0.00f B 0.00{2 WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 5 b 0.00/% ] 0.00/= . -
(2) If you like to adjust the position manually, click on "Move" button after input the ﬁ Z G2 Y =2 [3] Register the positigy
*Specify the moving speed by "OVRD" in operation panel. @ S| . —
(4) You can move the robot anywhere registered already by clicking on "Move" buth, =S L Status: &) Mot regste
after selecting the position. N .
(5) Click on "Teach” button if the position is OK. [3] Operation: |Linear(Mvs) bt l Move ' Program: WK1
(6) Specify other parameters, moving speed, position tolerance, waiting time after stop . = - - r Varizble name: PGBz @
moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10 WakTimefsecl:| 050
(7} Click on "Next" button. Positioning[mm]: | 0.20 % Back Hext

Fig. 10-4 Teaching a position before pick-up operation

@ Click the [Offset] tab in "Reference position data" of the Setting panel, then specify the amount that the
robot moves toward the front from the current position (where the robot grasps (sucks) the workpiece).

/I\ CAUTION

Note that the travel amount indicates "Tool direction". Entering a minus value in the Z axis of an RV
robot will draw the arm.

Specify the amount that the robot moves toward the front from the current position, then click the [Move]
button.

If required, fine adjust the position using the Operation Panel.

After determining the position, click the [Teach] button to register the <position before pick-up
operation> as "PGBack" of the WK* program. (Upon completion of registration, the status indicator
turns green (indicating "registered"). You can proceed to the next step.)

Settings related to the movement to the <position before pick-up operation> can be configured.
Configure the settings as instructed in "12.2 Modifying an operation".

After configuring the settings, click the [Next] button.

PO ©®

@ ©
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10.4. Teaching a position after pick-up operation

Teach a position after pick-up operation. Teach a via point after the robot grasps (sucks) the workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function - [m] x
Main Step Sub Step Status: =
= Frosron: (XN D
[1] Teach Start Position Line #: 100 “
SV O START RESET Hand Align
[2] Position to Pick S0 OFF | STOP END Home Fos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
' TooLn - BASED ~  WORK1
[4] Waiting Pos. after Pick = a: 1.930 +
" Jax £4.380 +
Jaz E4.04) +
[5] Position to Place Jaz -1.040 +
Ja: 48,950 + ONLINE
il 14.200 +
[6] Waiting Pos. to Place
[7] Waiting Pos. after
v
Explanation Setting
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
5 Please follow below steps. Current Position > Get Hang: 112
(1) Please move the robot using operation panel or teaching box as shown below. & X 000 A 0.00/% Operation: Open ~
]
[Operation Panel] a . = 5 = —
(2) Click on "Get" button after selecting "Current Position". = 0.00f B 0.00{2 WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 5 b 0.00/% ] 0.00/= . -
(3) If you like to adjust the position manually, click on "Move" button after input the ﬁ Z G2 Y =2 [3] Register the positigy
*Specify the moving speed by "OVRD" in operation panel. S| . —
(4) You can move the robot anywhere registered already by dlicking on "Move" button FL1: 7 FL2: 0 Status: &) Mot registe”
after selecting the position. N .
(5) Click on "Teach” button if the position is OK. [3] Operation: |Linear(Mvs) bt Move Program: WK1 ®
(6) Specify other parameters, moving speed, position tolerance, waiting time after stop . = - N = Varizble name: PGNe
moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10 WakTimefsecl:| 0.501
(7} Click on "Next" button. Positioning[mm]:| 0.20 % Back Text

Fig. 10-5 Teaching a position after pick-up operation

Since this step is just after the <position before pick-up operation> is taught, it is recommended to teach the
same position as the <position before pick-up operation>.

@

@

€)
@

Click the [Teach] button in the Setting panel to register the <position after pick-up operation> as

"PGNext" of the WK* program.
(Upon completion of registration, the status indicator turns green (indicating "registered"). You can

proceed to the next step.)

To set a position different from the <position before pick-up operation> such as for reducing takt time,
move the offset using the [Offset] tab and [Move] button in the Setting panel, or move the robot using
the Operation Panel, then click the [Teach] button.

Settings related to the movement to the <position after pick-up operation> can also be configured.
Configure the settings as instructed in "12.2 Modifying an operation".

After configuring the settings, click the [Next] button.
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10.5. Teaching a placement point

In the process of teaching a placement point, register the position to which the robot moves to place the

workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function
Main Step Sub Step Status:
= Frosron: (XN D
[1] Teach Start Position Line f:
SV O START RESET Hand Align
[2] Position to Pick S0 OFF | STOP END Home Fos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
TooLn - BASED ~  WORK1
[4] Waiting Pos. after Pick Iz 1.890 +
Jax £4.380 +
Jaz E4.04) +
[5] Position to Place Jaz -1.040 +
Ja: 48,950 + ONLINE
il 14.200 +
[6] Waiting Pos. to Place
[7] Waiting Pos. after
Place /
_ @
Explanztion I
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
Please follow below steps. Current Position > Hang: 112
(1) Please move the robot using operation panel or teaching box as shown below. % X 000 A Operation:
[Operation Panel] a . = B: —
(2) Click on "Get" button after selecting "Current Position". = 0.0013 B WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 8 0.00= c . L
(2) If you like to adjust the position manually, click on "Move" button after input the e - =] * [3] Register the position
*=Specify the moving speed by "OVRD" in operation panel. S| . —
(4) You can move the robot anywhere registered already by dlicking on "Move" button FL1: 7 FL2: _L Status: &3 Mot registe”
after selecting the position. N "
(5) Click on "Teach” button i the position is OK. [3] Operation: |Linear(Mvs) bt Move Program: WK1 @
(6) Specify other parameters, moving speed, position tolerance, waiting time after stop ) = T E ry Variable name: PPut
moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10 WakTimefsecl:| 0.50(
(7) Click on "Mext" button. Posttioning[mm:| 0.20/% Back Hext

Fig. 10-6 Teaching a placement point

Move the robot to the <placement point> using the Operation Panel or teaching pendant.

Select "Current Position" in "Reference position data" of the Setting panel, then click the [Get] button.

If required, adjust X, Y, Z, A, B, and C, then click the [Move] button.

The robot can move to the position displayed in the [Data] tab. Clicking the [Offset] tab can move the
robot in the tool direction from the current position by a specified offset value.

To move the robot to a registered position, specify a position other than "Current Position", and click the
[Move] button (position jump function). For details on the position jump function, refer to "19.3 Position
jump".

After determining the position, click the [Teach] button to register the <placement point> as "PPut" of the
WK* program. (Upon completion of registration, the status indicator turns green (indicating "registered").
You can proceed to the next step.)

Settings related to the movement to the <placement point> can be configured. Configure the settings as
instructed in "12.2 Modifying an operation".

After configuring the settings, click the [Next] button.

SIS
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10.6. Teaching a position before placement operation

Teach a position before placement operation. Teach a via point before the robot places the workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function — m] X
Main Step Sub Step =
& OVRD
[1] Teach Start Position
SV O START RESET Hand Align
[2] Position to Pick S0 OFF | STOP END Home Fos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
' TooLn - BASED ~  WORK1
[4] Waiting Pos. after Pick = CLER I P +
" Jax 83.310 +
Jaz BE.34) +
[5] Position to Place Jaz 0.550 +
Ja: 37,830 + ONLINE
il -10.810 +
[6] Waiting Pos. to Place
[7] Waiting Pos. after
Place
. Y4
Explanation Setting
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
’ T . Please follow below steps. ST = = Hand: e
(1) Please move the robot using operation panel or teaching box as shown below. % A 0.000% A: 0.00}% Operation:
[Operation Panel] a . = B = —
(2) Click on "Get" button after selecting "Current Position". " 0.00% z 0.00{2 WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] = 0.00/= 0.00/= § -
(2) If you like to adjust the position manually, click on "Move" button after input the ﬁ Z 5 G =2 [3] Register the positigy
r *=Specify the moving speed by "OVRD" in operation panel. ® v .
Sy (4] You can move the robot anywhere registered already by clicking on "Move” buth FL1: 7 FL: 0 Status: D Not TEETET
— . after selecting the position. ) b .
-~ (5) Click on "Teach” button i the position is OK. [3] Operation: |Linear(Mvs) bt l Move l Program: WK1
[ N (6) Specify other parameters, moving speed, position tolerance, waiting time after stop ) = T E r Variable name: PPB
b moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10[F] WakTimefsecl:[ 0.5013
- (7) Click on "Mext" button. Posttioning[mm:| 0.20/% Back WEXT

Fig. 10-7 Teaching a position before placement operation

@ Click the [Offset] tab in "Reference position data" of the Setting panel, then specify the amount that the
robot moves toward the front from the current position (where the robot places the workpiece).

/I\ CAUTION

Note that the travel amount indicates "Tool direction". Entering a minus value in the Z axis of an RV
robot will draw the arm.

®

Specify the amount that the robot moves toward the front from the current position, then click the [Move]

button.

If required, fine adjust the position using the Operation Panel or teaching pendant.

After determining the position, click the [Teach] button to register the <position before placement

operation> as "PPBack" of the WK* program. (Upon completion of registration, the status indicator turns

green (indicating "registered"). You can proceed to the next step.)

® Settings related to the movement to the <position before placement operation> can be configured.
Configure the settings as instructed in "12.2 Modifying an operation".

® After configuring the settings, click the [Next] button.

®©
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10.7. Teaching a position after placement operation

Teach a position after placement operation. Teach a via point after the robot places the workpiece.
Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function - [m] x
Main Step Sub Step Status: =
= Frosron: (XN D
[1] Teach Start Position Line #: 100 “
SV O START RESET Hand Align
[2] Position to Pick S¥0 OFF STOP END Home Pos.
HAND JOG
[3] Waiting Pos. to Pick Joint - Dff .
' TooLn - BASED ~  WORK1
[4] Waiting Pos. after Pick = Ji| -e.ese +
" Jax B3.770 +
Jaz 72,150 +
[5] Position to Place Jaz 0. 440 +
Ja: 51.370 + ONLINE
il -10.570 +
[6] Waiting Pos. to Place
[7] Waiting Pos. after
Place
v
Explanation Setting
[Working Image] [Procedure] [1] Reference position data [2] Hand status after Movement
p ; S Please follow below steps. Current Position > Get Hand: 112
(1) Please move the robot using operation panel or teaching box as shown below. % A 0.000% A: 0.00}% Operation:
[Operation Panel] a . = . = —
(2) Click on "Get" button after selecting "Current Position”. " 000 B 0.002 WaitTime[sec]: 0.20/
The current position of the robot is shown. [1] 5 b 0.00/% ] 0.00/= . -
b (2) If you like to adjust the position manually, click on "Move" button after input the ﬁ Z = G =2 [3] Register the positigy
b *=Specify the moving speed by "OVRD" in operation panel. S| .
(4) You can move the robot anywhere registered already by dlicking on "Move" button FL1: 7 FL2: 0 Status: &3 Mot registy’
- . after selecting the position. N p .
g (5) Click on "Teach” button  the position is OK. [3] Operation: |Linear(Mvs) s Move Program: /1
F (6) Specify other parameters, moving speed, position tolerance, waiting time after stop . = - N = Varizble name: PPM¢
L - moving, open-close state of the hand at the end of motion. [1]/[2] Speed[%]: 10 WakTmefsecl:| 0.501
¢ 2 (7) Click on "Mext" button. Postioning[mm:| 0.20/% Back Text

Fig. 10-8 Teaching a position after placement operation

Since this step is just after the <position before placement operation> is taught, it is recommended to teach
the same position as the <position before placement operation>.

@ Click the [Teach] button in the Setting panel to register the <position after placement operation> as
"PPNext" of the WK* program. (Upon completion of registration, the status indicator turns green
(indicating "registered"). You can proceed to the next step.)

@ To set a position different from the <position before placement operation> such as for reducing takt

time, move the offset using the [Offset] tab and [Move] button, or move the robot using the Operation

Panel, then click the [Teach] button.

Settings related to the movement to the <position after placement operation> can be configured.

Configure the settings as instructed in "12.2 Modifying an operation".

After configuring the settings, click the [Next] button.

® ©
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10.8. Movement to the end point

This screen is used to specify the speed during movement to the final operation point after all operations
are complete and whether the hand opens or closes after movement.

Set the final operation point in the same position as the <starting point> registered in "10.1 Teaching the
starting point".

Follow the instructions shown in the Working Image panel and Procedure panel.

[} 2D vision sensor enhancement function - ] X

Main Step Sub Step
~

[2] Position to Pick

0 0N START RESET | Hand Alizn
0 OFF STOP END Home Pos.
[3] waiting Pos. to Pick
HaD J0R
4] Waiting Pos. after Pick Joint - Off -
[4] waiting Pos. after Pic TOOLO - BASED - WORI
x| 21860 +
[5] Position to Place 42z 53.770 +
itH 72.150 +
- 4z 0.440 =
[6] waiting Pos. to Place J5: [ 61,370 o ONLINE
Jex|  -10.570 +

[7] waiting Pos. after
Place

[8] Move End Position

Explanation
2] Hand ope: Vi

[1] Set the movement condition

[Working Image] [Procedure]
Please follow below steps.

Speed[%]:

The robot returns back to "Start Position” at the end of its work. Please specify the Positioning[mm]: Operation:

behaviour of the robot then.

(1) Specify the condition to move to "Start Position”. [1]
(2) Specify the state of the hand at the end of motion. [2]
(3) Click on "Mext" button.

Wait Time[sec]: Wait Time[sec]:

@ @

Back HNext

Fig. 10-9 Movement to the end point

@ In "Set the movement condition" of the Setting panel, set "Speed", "Positioning", and "Wait Time" when
the robot moves to the <final operation point> (<starting point>).

@ In"Hand operation after movement", set "Operation" and "Wait Time" for the robot hand at the <final
operation point> (<starting point>).
Settings related to the movement to the <end point> can be configured. Configure the settings as
instructed in "12.2 Modifying an operation".

@ After configuring the settings, click the [Next] button.
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11. REGISTERING A GRASP POSITION

Set a position to grasp a recognized workpiece.

11.1. Executing a registration program

Follow the instructions shown in the Working Image panel and Procedure panel.

[ 2D vision sensor enhancement function - 0 %

Main Step

on Possible

[1] Select Application

[2] Config S¥0 Oh ST&RT RESET Hand &lign
onfig.
Communication SVO OFF STOP END Home Pas.
HAHND JoG
[3] Calibration Jnirt - Off
TOOLD - BAZED - WORK1
[4] Register a Part 1 Rl I
J2: 43,450 3+
J3: 0370 3
[5] Config. Operation Ja: -0.530] - +
U5z 63.400] | _ || &+ ONLINE
. ) J8: 6.970] - ||+
[6] The Position to Pick
[7] Confirm Operation
Explanation
[Working Image] [Procedure] [1] Start registration of reference position
» Please follow below steps.
| Start Registration |] @
(1) Place a part at correct destination position.
(2) Click on "Start Registration” button. [1] i i X
(3) If you like to adjust the position to pick a part up, modify position data. [2] [2] Adjust the posttion to pick a part [3] Adjust the posttion to place a part
(4) If you lke to adjust the position to place a part, modify position data. [3]
(5) Click on "Next" button. X 0.0015 A 0.00% X 0.00[% A 0.00 %
v 0.00/2] B 0.00/% ¥: 0.00/%| B: 0.002
z 0.001% G 0.00% z 0001 & 0.00=
‘ I Back HNext

Fig. 11-1 Registration program execution screen

@ Place the workpiece at the point intended for actual placement.

@ Clicking the [Start Registration] button in the Setting panel will start tracing the transportation movement
backward to automatically find the grasp position (the position to grasp the workpiece recognized by the
vision sensor) automatically. Note that the robot will operate at low speed. Be careful of interference
with the peripheral equipment.

<When making fine adjustments of the grasp position and the placement point>

To make fine adjustments of "The Position to Pick" and "The Position to Place" during the operation check
described in "12 CHECKING THE OPERATION", set the offset for the grasp position in "[2] Adjust the
position to pick a part" and "[3] Adjust the position to place a part". The offset value is set in the tool
coordinate system.

@ After configuring the settings, click the [Next] button.
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12. CHECKING THE OPERATION

In this step, you can check the settings made up to now by moving the robot.
Look at the illustration or video shown in the Working Image panel and follow the instructions in the

Procedure panel.

§% 2D vision sensor enhancement function =] »

Operston panel

Main Step Program Status:

start poskion Lie
S¥0 0N STERT RESET Hand/” “ign

Recog. at Trigger Pos. V0 OFF STOP END H ®

o
Waiting Position to Pick Joint - Off -
TOOLD - BAZED - WORK1

The Position to Pick dilg .00 - M +
J: ERTIR
J3: 89,900 . +

‘Waiting Pos. after Pick Ja o.o00f +
J6: a0.000| - + ONLINE
JB: [T R

‘Waiting Pos. to Place e o] - 4

The Position to Place

v
settng
[Working Tmage] [Procedure] [1] Select the range of execution
EE A 7= o 5ei e @ o o satposton - | o
[1] Select the range of execution (1) Select the operation which you would like to check and dlick on the "Exetute
- = button. [1]
v i i "Save"
nti finsh recognition Execute |(2) Specify the name of robot program and dlick on the "Save" button after
Lr confirmation of the operation. [2]
(3) Click on "Complete” button. [2] Specify the name of robot program
Program name: __EDVS @
[2] Specify the name of robot program
Program name: |2DVS Sava
Back Complete

Fig. 12-1 Checking the operation

12.1. Checking the created operation program

You can check a series of settings in the robot program consecutively, and component elements of the
operation flow partially. Use the following steps:

@ Specify an execution part of the robot program in "Select the range of execution" of the Setting panel.
Specify the operating speed using the Operation Panel, then click the [Execution] button. You can check

the specified part of operation.
(If an error occurs while the robot is moving, refer to "17 TROUBLESHOOTING".)

@ After checking the operation, specify a robot program name, then click the [Save] button.
® Click the [Finish] button to complete the process.

/I CAUTION

The robot may collide with the peripheral equipment. Reduce the speed (Ovrd) sufficiently and ensure
that you can press the emergency stop button anytime before checking operations that have never

been checked.
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12.2. Modifying an operation

If a checked operation needs to be fine-adjusted, go back to the relevant step and change the settings.
Select a step you want to make adjustments from the Main Step tab or Program tab, then click the step. The
relevant setting screen will appear.

§% 2D vision sensor enhancement function — m] hd
Main Step Program
~
Start Position
[ 2D vision sensor enhancement function
Recog. at Trigger Pos. Main Step Sub Stey|

|1] Teach Start Positio|

‘Waiting Position to Pick

[2] Position to Pick S0 0N START RESET  Hand Alizn
O OFF | STOP END Hone: Pos.
The Position to Pick [3] waiting Pos. to Pick HAND JoG
Jolnt - off
Waiting Pos. after Pick [4] Waiting Pos. after F| ' TooL | BASED - WORKT
- s 2.00] | - 4
Jo | B4t |
. " +
. [5] Position to Place 43z 3.000] | - 4
‘Waiting Pos. to Place 5 EREIin
Je: [ ai.Trn] ONLINE
[6] Waiting Pos. to Pla i
JB: 15.630) +

The Position to Place
[7] waiting Pos. after
v Place

[8] Move End Position

[working Image]

. Ethanat»on oseens |
Setting
[Working Tmage] [Procedure] [1] Reference posttion data [2] Hand status after Movement
LA

[1] Selectthe range of execution ~ s oiow oo S : oot | e e
w \ﬁ \ (1) Please move the rabot using operation panel or teaching box as I g x 000fs] A 0.00= Operation:
I e U — | g Y
o e et e pestion amumiy sickan “Hove” butzon g ozl 0w o 080] | epcer the poston
gfter input the p?sit\nn. LV } I S Teach
[2] Specify the name of robot program . gffiigfahneﬁ!”@h?ﬁfﬁfznﬁﬁfm‘?eng?i?}gﬁ"a\f:a”ﬁv" by clicking on FL1: 7 Fl2: 0 Status: @ Mot registered
Program name: [zuvs '—'--"-'- (!)Déﬁ(khsﬁ?‘;‘e:fct;'[éiltet:ntr‘vn?ttrrv‘: SS;EDDS\S oK. [3] I Operation: [Linear(Mvs) - Move Program: WK1
SR () soech ot panmevry, povng sed, o okrne w0 || o[ 0z WaTmelsch_osojg| Ve rame: et
‘ motion. [1)/[2] _' vl Positioning[mm]:| 0.20/% Back Next
Table 12-2 Operation settings '
Setting Initial Function explanation
value
[1]1 | Speed [%] 10 Specify an Ovrd value for the movement to the registered position on
this screen.
Wait Time [sec] | 0.50 Specify the waiting time after the robot moves.
Positioning 0.20 If a value other than "0" is set, the Fine P function will be activated. If
[mm] "0.20" is set, a travel completion state will be established after the robot

moves to an area within 0.2 mm of a specified position. Then, the
following process will be performed.

If "0" is specified, the Cnt 1 function will be activated, and a specified
position will be passed smoothly. For information on Fine commands
and Cnt commands, refer to the "Instruction Manual/Detailed
explanations of functions and operations".

Stop the movement of the robot at the imaging position.

For further information, refer to <Basic adjustments>.

[2] | Hand 1 Specify the number of the hand that opens or closes after movement to
the registered position on this screen.

The setting of the correspondence between the hand number and the
hand connected to the robot can be changed by parameter settings.
For further information, refer to the "Instruction Manual/Detailed
explanations of functions and operations".

(Related parameters: HIOTYPE, HANDTYPE, HANDINIT)

Operation Open | Specify the operation of the hand (open or close).

Wait Time [sec] | 0.20 Specify the waiting time after the hand opens or closes.

The operation settings shown above can be configured on the setting screen that includes robot operation.
Configure the settings by referring to the adjustment method shown below.
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<Basic adjustments>
- The operating speed is set to low speed from the factory. Increase the speed setting value gradually
while checking the actual operation.
- If positioning is not required such as motion path points, set "0" for the positioning accuracy and
waiting time. These settings allow the robot to proceed to the next operation with no stop, reducing takt
time greatly.
- Operations that require positioning (to move to the workpiece grasp position or the vision sensor
imaging position) become stable when a small value is set in "Positioning" and a large value is set in
"Wait Time". However, takt time takes long in this situation. Adjust the settings while checking the robot
operation and ensuring operational stability.

12.3. Saving a program

After checking and modifying the operation, save the robot program. Specify a robot program name as
the main program in "Specify the robot program name", then click the [Save] button. The program will be
saved in the robot controller.

Clicking the [Finish] button will display a message asking to export the setting file or back up the vision
sensor settings. To use the settings configured in the wizard for a different controller, save the settings.
For further information, refer to "15 MAINTENANCE".
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13. ACTUAL OPERATION

Performing the robot program saved in "12.3 Saving a program" enables operation for the created
application. However, the program must be customized for the system to allow for factors such as
interlocking with the peripheral equipment and adding motion path points for interference avoidance.

13.1. Overview of robot program modification

The following table shows program modification examples.

Table 13-1 Program modification examples

Classification Information Remarks

Vision imaging Controlling when to take images Refer to [Example 1].
Example) Interlocking with the peripheral
equipment

Modifying a motion path to the vision imaging
position

Example) Avoiding interference with the
peripheral equipment

Pick-and-place Controlling when to start operation
operations Example) Interlocking with the peripheral
equipment

Modifying a motion path Refer to [Example 2].
Example) Avoiding interference with the
peripheral equipment

Error processing | Changing the processing at error occurrence Refer to [Example 3].
Example) Notification of error conditions and
recovery

(The above examples are typical modification examples.)

If the basic structure or variable names of the program are changed, the application will not operate
properly, and the setting screens will not be linked properly. Note the following points when modifying a
program.

<Precautions>

® OO

Do not change the basic structure of the existing programs.

Do not change the existing variable names (external variable names) and Function names.

If adding a variable, define it with a name different from the variable names described in "14.2 List of
variables".

If adding a function, define it with a name different from the Function names described in "14.3
Function procedures".

Modify the program by referring to "13.2(2) Program modification examples".
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13.2. Program structure and modification examples

The following shows the main program structure and program modification examples when the application
"Pick a part using a fixed camera" is selected.
The comments in the created program are displayed in English.
(1) Program structure
m Program name: 2DVS
1 R R
2'#App 1
3 '# Robot Operation Program
4 '# This sample program is adjust a placement position with upper side Fixed vision.
5 '# Date of creation/version : 2021.06.21 A1
6 '# COPYRIGHT : MITSUBISHI ELECTRIC CORPORATION.
7 R R R

8 #Include "MFPLINK"

9 )

10 '###t Declare the global variables #H###

11 Def Pos PWkNum | Define PWKNum as a position variable. (Set the workpiece type number in the X
component.)

12

13 "HHHHHBHHHHHR A
14 '# Main process

15 "HHHHHBHHHHHER A

16 “+++ (1) Initialization +++ Initialization

17 GoSub *GetData Branch to the GetData label to acquire registered information (taught positions
and settings).

18 MFPInitialization(PHome) [Perform robot's initial operation. |

19 '[MFP_HIt_1]

20 '+++ Vision Activation Check +++

21 MErrSts = MFPVsActivation(MVisionNo1) | Check the connection with the vision sensor. |

22 If MErrSts < 0 Then GoTo *VsErr1 'Branch to the VsErr1 label if a connection error occurs. |

23"

24 *LOOP

25 '+++ (2) Vision process +++ o ;

26 MFPGoTrigger1(PVsTrg1) Move to the vision imaging position. | Viision processing

27 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts) 'Start vision imaging. |

28 If MVsFound1 = 0 Then GoTo *VsErr2 'Branch to the VsErr2 label if imaging fails. |

29 '[MFP_Hit_2]

30 '+++ (3) Picking and Placement process +++ Pick-and-place operation processing

31 For MCount = 1 To MVsFound1 Repeat pick and place operations for the number of workpieces

recognized during imaging.

32 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
(Calculate the position for pick-up operation. |

33 PPICKBK = PPICK * P_GBack Calculate the position before pick-up operation.

34 PPICKUp = PPICK * P_GNext Calculate the position after pick-up operation.

35 MFPBeforeGet(PPICKBK) Pick-up operation (operation before pick-up operation)....[Corresponds
to the operation in Section 10.3]

36 MFPGet(PPICK) | Pick-up operation....[Corresponds to the operation in Section 10.2] |

37 MFPAfterGet(PPICKUp) Pick-up operation (operation after pick-up operation)....[Corresponds to

the operation in Section 10.4]

38 TMFP_HIt_3]

39 MFPBeforePut(PPutBk) Placement operation (operation before placement operation)
[Corresponds to the operation in Section 10.6]

40 MFPPut(PPut) [Placement operation....[Corresponds to the operation in Section 10.5] |

41 MFPAfterPut(PPutUp) Placement operation (operation after placement operation)....[Corresponds

to the operation in Section 10.7]

42 'IMFP_HIt_4]
43 Next MCount
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44 '+++ (4) Move to Home position +++

45 MFPGoHome(PHome) \Move to the end point.

46 GoTo *LOOP
47 *LEnd

48 '[MFP_HIt_5]
49 Hit

50 End

51"

52 '##tt Error Process ###
53 *VsErr1

54 Error 9100 ‘Output the L9100 error. |

55 HIt

56 End
57'

58 *VsErr2

59 Error 9101 (Output the L9101 error. |

60 Hit
61 End

62"’

O3 "W

64 '# Get the Teaching Data

65 HHAHAHAHHHBHBHAHBHRHBHRHRHR

66 *GetData

67 MVisionNo1 = MFPGetVisionNo(1)
68 MCalibNo1 = MFPGetCalibNo(1)
69 MSP_GetWorkData(PWkNum.X)

70 PVsTrg1 = P_VsTrg1

Acquire the vision sensor number. |

Acquire the calibration number. |

Set the workpiece information set on each screen in the
user-defined external variable.

71 PHome =P _Home

72 PPutBk = P_Put*P_PBack
73 PPut = P_Put

74 PPutUp =P_Put*P_PNext
75 PGetBk =P_Get*P_GBack
76 PGet =P_Get

77 PGetUp =P_Get*P_GNext
78 Return

79"
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(2) Program modification examples

[Example 1] Modifying the program so that imaging is not performed until the signal (input signal 8) has
been input
(Before modification)

25'+++ (2) Vision process +++ Vision processing

26 MFPGoTrigger1(PVsTrg1) 'Move to the vision imaging position. |

27 MFPVision1(MVisionNo1, PWKkNum.X, MVsFound1, PVSDATA1, MErrSts) \Start vision imaging. \
28 If MVsFound1 = 0 Then GoTo *VsErr2 | Branch to the VsErr2 label if imaging fails. |

(After modification)

25 '+++ (2) Vision process +++ Vision processing

26 MFPGoTrigger1(PVsTrg1) Move to the vision imaging position. |

27 Wait M_In(8) = 1 Wait until input signal 8 has been turned ON. |

28 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts) Start vision imaging. |
29 If MVsFound1 = 0 Then GoTo *VsErr2 | Branch to the VsErr2 Iabel if imaging fails. |

[Example 2] Adding a path point when the robot moves from the pick-up point to the placement point.

(Before modification)

30 “+++ (3) Picking and Placement process +++ Pick-and-place operation processing

31 For MCount = 1 To MVsFound1 Repeat pick and place operations for the number of workpieces

recognized during imaging.

32 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
(Calculate the position for pick-up operation. |

33 PPICKBK = PPICK * P_GBack (Calculate the position before pick-up operation. |

34 PPICKUp = PPICK * P_GNext Calculate the position after pick-up operation. |

35 MFPBeforeGet(PPICKBK) Pick-up operation (operation before pick-up operation) |

36 MFPGet(PPICK) Pick-up operation |

37 MFPAfterGet(PPICKUp) | Pick-up operation (operation after pick-up operation) |

38 '[MFP_HIt_3]

39 MFPBeforePut(PPutBk) Placement operation (operation before placement operation) |
40 MFPPut(PPut) Placement operation |

41 MFPAfterPut(PPutUp) Placement operation (operation after placement operation) |

42 '[MFP_HIt_4]
43 Next MCount
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(After modification)

30 "+++ (3) Picking and Placement process +++ Pick-and-place operation processing

31 For MCount = 1 To MVsFound1 Repeat pick and place operations for the number of workpieces

recognized during imaging.

32 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
(Calculate the position for pick-up operation. |

33 PPICKBK = PPICK * P_GBack (Calculate the position before pick-up operation. |

34 PPICKUp = PPICK * P_GNext (Calculate the position after pick-up operation. |

35 MFPBeforeGet(PPICKBK) |Pick-up operation (operation before pick-up operation) |

36 MFPGet(PPICK) Pick-up operation |

37 MFPAfterGet(PPICKUp) Pick-up operation (operation after pick-up operation) |

38 Cnt 1 Add an operation. |

39 MSP_Mov(80, 0, P2, 0, 1) Move to position P2 using joint interpolation. (Ovrd=80% / Fine P=0mm /
Dly=0s)

40 MSP_Mvs(30, 0.2, P3, 0.3) |Move to position P3 using linear interpolation. (Ovrd=30% / Fine
P=0.2mm / Dly=0.3s)

41 MFPBeforePut(PPutBk) Placement operation (operation before placement operation) |
42 MFPPut(PPut) Placement operation |
43 MFPAfterPut(PPutUp) Placement operation (operation after placement operation) |

44 '[MFP_HIt_4]
45 Next MCount

[Example 3] If imaging fails, the signal (output signal 8) is output for error notification. The imaging process
continues after the signal (input signal 7), which indicates that the error has been removed, is input.
(Before modification)

52 '### Error Process ###

53 *VsErmr1

54 Error 9100 [ Output the L9100 error. |
55 Hit

56 End

57"

58 *VsErr2

59 Error 9101 | Output the L9101 error. |
60 Hit

61 End

(After modification)

52 '### Error Process #i##

53 *VsErr1

54 Error 9100 [Output the L9100 error. |
55 Hit

56 End

57'

58 *VsErr2

59 M_Out(8) =M_On Output the signal that indicates an imaging error (output signal 8 in this example).

60 Wait M_In(7) = M_On|Wait until the cause of the imaging error has been removed (until input signal 7
has been input in this example).

61 M_Out(8) =M_OFF
62 Goto *LOOP [Branch to the LOOP label and resume the process. |
63 Error 9101

64 Hit

65 End
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14. PROGRAM SPECIFICATIONS

14.1. List of robot programs

This function creates the following robot programs. (The program architecture differs depending on the
application selected.)

Table 14-1 List of robot programs

Program name Purpose Remarks
VSCOGNEX Vision sensor communication library -
MFPACLBFIX Fixed camera's calibration library Note 1
MFPACLBHND Hand camera's calibration library Note 1
MFPCALCTL Tool calculation library Note 1
MFPVSALIGN Alignment compensation library Note 1
MFPLINK I/F library for wizard -
MEASURE Program for measuring the field of view size -
CALIBDATA Recalculation program for calibration -
MSPVISION Vision control library -
MSPCOMMON Robot control library -
BASE User base program used in the "WK*" and "C*" programs -
A1* Calibration program for downward-facing cameras -
(*: Camera No.)

A2* Calibration program for hand cameras -
(*: Camera No.)

A3* Calibration program for upward-facing cameras -
(*: Camera No.)

A4* Calibration program for side-facing cameras -
(*: Camera No.)

C1to9 Program for calculating a grasp position -
WK* Program for defining information required to transport the workpiece -
(* = Workpiece type | (grasp position, placement point, etc.)

number)

2DVSTMP Program to perform operations such as robot operation, vision -
(defined by recognition, and vision compensation

customer)

Note 1: The library cannot be viewed or edited.
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14.2. List of variables

The data set on screens is stored as a robot program variable. The following table shows the list.

14.2.1. Variables for calibration

The position data and values set in "8 CALIBRATION" are saved in local variables that are used in the robot
program "A*". The following table lists the variables.
(The settings are stored in P variables. Basically, the P variable handles position data. However, note that
the variable is used to store data other than position data as well.)

Table 14-2 List of calibration variables

Variable (position

Screen title Data : Description
variable)

Register Start Position Camera No. PVsNum X component: Camera No. (1 to 4)

Starting point PClbSt Calibration start position
[mm, deg]

Direction of Camera Camera direction PMechlfAng The direction of the mechanical interface in
relation to that of the camera (A, B, and C
components only) [deg]

Execute Calibration Field of view size PViewSize Field of view size [Pixel]

X component: Field of view size (horizontal)
Y component: Field of view size (vertical)
Calibration No. and | PCalibData X component: Calibration No. (0 to 8)
number of Y component: Number of calibration points
calibration points (4,5,0r9)
Movement interval | PSetOff (10) Offset amount for movement to 9 positions
max. during calibration [mm]
Allowable rotation | PSetAngle (10) Rotation angle during calibration
angle [deq]
Convergence PThreshold X component: Angle judged as
target value convergence [deg]
Y component: Distance judged as
convergence [mm]
Convergence retry | PRetry X component: Maximum number of retries if
counts convergence is not done [times]
Travel distance PMvDist Travel amount in the robot tool Z direction to

check whether the mark and camera are
parallel to each other
[mm]

Confirm the Results

9 points in the
robot coordinates

PCalibRobo(9)

Positions to which the robot has moved
during calibration (9 points max.) [mm]

9 points in the
vision coordinates

PCalibVision(9)

Pixel data for images taken at positions to
which the robot moved during calibration (9
points max.) [Pixel]

In "5.6 Start screen", if you selected "Import", and the use of the robot program data, the following data

saved in the robot program will be applied to the setting screen.

PVsNum
PClbSt
PMechIfAng
PThreshold
PRetry
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14.2.2. Variables related to operation settings

The position data (enclosed in the red frames below) and operation parameters (enclosed in the blue
frames below) taught in each step are saved in the "WK* (* = workpiece type number)" program.

[1] Reference position data [2] Hand status after Movernent
Current Position ~ Get Hand: 1=
E X 0.0002 A 0.00[% Operation:
I 0.0013 & 0.005 Wait Time[sec]: 0.20 %
E Z 0.005 & 0.005% [2] Reqgister the position
i Teach

FL1: 7 FL2: 0 Status: &3 MNot registered
Operation: |Linear[rv1v5] v| Move Program: WK1
Speed[%]: 101 WattTimelsecl:| 0.50 = Varizble name: PPNext

Back Next

Positioning[mm]:| 0.20

L

Fig. 14-1 Screen for teaching
The following table shows the data to be saved.

(The settings are stored in P variables. Basically, the P variable handles position data. However, note that
the variable is used to store data other than position data as well.)

Table 14-3 List of variables related to operation settings

Program name | Variable name Description
WK* PHome Position data with the following two meanings
(* = Workpiece Application starting point
type number) End point after all steps are complete
1 PInitPrm Operation parameter for movement to the application starting point

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PHomePrm Operation parameter for movement after all steps are complete
X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PVsTrg1to 4 Robot position (trigger position) when taking images
Variable names 1 to 4 are not camera numbers. They are trigger
numbers, and trigger No.1 can be used for camera 4 imaging.

1 PVsTrg1Prm to | Operation parameter for movement to the imaging position
PVsTrg4Prm X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PGet Position to grasp (suck) the workpiece [mm, deg]
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Program name | Variable name Description

1 PGetPrm Operation parameter for movement to the position to grasp (suck) the
workpiece

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PPut Position to release the workpiece
1 PPutPrm Operation parameter for movement to the position to release the
workpiece

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PGBack Position before the workpiece grasp (suck) point [mm, deg]

1 PGBackPrm Operation parameter for movement to the position before the workpiece
grasp (suck) point

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PGNext Position after the workpiece grasp (suck) point [mm, deg]

1 PGNextPrm Operation parameter for movement to the position after the workpiece
grasp (suck) point

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PPBack Position before the workpiece release point [mm, deg]

1 PPBackPrm Operation parameter for movement to the position before the workpiece
release point

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PPNext Position after the workpiece release point [mm, deg]

1 PPNextPrm Operation parameter for movement to the position after the workpiece
release point

X component = Speed (Ovrd)

Y component = Positioning accuracy (Fine P)

Z component = Waiting time after movement (Dly)

A component = Hand No.

B component = Hand operation (HOpen/HClose)

C component = Waiting time after hand operation (Dly)

1 PPItG1 to 3 Three points to define a pallet for picking (imaging) [mm, deg]

1 PPItGPrm Conditions to define a pallet for picking (imaging)

X component: Number of divisions between the 1st point and the 2nd
point

Y component: Number of divisions between the 1st point and the 3rd
point

Z component: Grid direction (11: Zigzag, 12: The same direction)

1 PPItP1 to 3 Three points to define a pallet for placement [mm, deg]
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Program name | Variable name Description

1 PPItPPrm Conditions to define a pallet for placement

X component: Number of divisions between the 1st point and the 2nd
point

Y component: Number of divisions between the 1st point and the 3rd
point

Z component: Grid direction (11: Zigzag, 12: The same direction)

1 PPItT1 to 3 Three points to define a pallet for imaging (triggering) [mm, deg]

1 PPItTPrm Conditions to define a pallet for imaging (triggering)

X component: Number of divisions between the 1st point and the 2nd
point

Y component: Number of divisions between the 1st point and the 3rd
point

Z component: Grid direction (11: Zigzag, 12: The same direction)

1 PGOffset The offset set in "Adjust the position to pick a part" for grasp position
registration (set in the tool coordinate system)

X component: Offset amount in the X direction

Y component: Offset amount in the Y direction

Z component: Offset amount in the Z direction

A component: Offset amount in the A direction

B component: Offset amount in the B direction

C component; Offset amount in the C direction

1 PPOffset The offset set in "Adjust the position to place a part" for grasp position
registration (set in the tool coordinate system)

X component: Offset amount in the X direction

Y component: Offset amount in the Y direction

Z component: Offset amount in the Z direction

A component: Offset amount in the A direction

B component: Offset amount in the B direction

C component: Offset amount in the C direction

Main program PWKNum Workpiece type No.
X component: Type number of the workpiece to be transported

If you selected the use of the robot program data in the import process, the above data saved in the robot
program will be applied to the setting screen.
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14.3. Function procedures

This section explains Function procedures to be used in the robot program created with this function.

14.3.1. List of Function procedures

The following table lists Function procedures made available to the customer.

Table 14-4 List of Function procedures

Classification Function name Function Page
Vision sensor MFPVsActivation Connecting the vision sensor 14-113
connection MFPVsActivation2P 14-114

MFPVsActivation4P 14-115
Imaging MFPVision1 Taking images with the vision sensor 14-116
MFPVision1C2P 14-117
MFPVision2C2P 14-118
MFPVision12C2P 14-119
MFPVision34C2P 14-120
Alignment MFPVisionAlignHandCamT Taking images with the vision sensor and 14-121
adjustment MFPVisionAlignLowFixCamT calculating a position to which the robot moves 14-122
MFPVsGetNAlignUpFixCamT 14-123
MFPVsGetNAlignHandCamT 14-124
MFPVsGetNAlignLowFixCamT 14-125
MFPVsAlignHandCamT2P 14-126
MFPVsAlignLowFixCamT2P 14-127
Preset MFPInitialization Moving the robot according to the settings 14-128
operation configured in "Teach Start Position"
MFPGoTrigger1 Moving the robot according to the settings 14-129
MFPGoTrigger2 configured in "Register Trigger Pos." 14-130
MFPGoTrigger3 14-131
MFPGoTrigger4 14-132
MFPBeforeGet Moving the robot according to the settings 14-133
configured in "Waiting Pos. to Pick"
MFPGet Moving the robot according to the settings 14-134
configured in "Position to Pick"
MFPAfterGet Moving the robot according to the settings 14-135
configured in "Waiting Pos. after Pick"
MFPBeforePut Moving the robot according to the settings 14-136
configured in "Waiting Pos. to Place"
MFPPut Moving the robot according to the settings 14-137
configured in "Position to Place"
MFPAfterPut Moving the robot according to the settings 14-138
configured in "Waiting Pos. after Place"
MFPGoHome Moving the robot according to the settings 14-139
configured in "Move End Position"
MSP_GetWorkData Substituting the values set on each screen for 14-140
the user-defined external variable.
Move MSP_Mov_Hand Moving to the destination point using joint 14-141
interpolation and opening or closing a specified
hand
MSP_Mvs_Hand Moving to the destination point using linear 14-142
interpolation and opening or closing a specified
hand
MSP_Mov Moving to the destination point using joint 14-143
interpolation
MSP_Mvs Moving to the destination point using linear 14-144
interpolation
Opening/closing | MSP_Hand Opening or closing a specified hand 14-145

hand
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~/N\ CAUTION

Do not edit or delete Function procedures. Doing so may cause the robot program not to run properly.
Do not use Function procedures not shown in the table. Doing so may cause the robot program not to
run properly.

~N
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14.3.2. Detailed explanations of Function procedures
This section provides detailed information on Function procedures individually.
14.3.2.1. Interpreting descriptions

[Function]: Indicates the function of the Function procedure.

[Syntax]: Indicates how to enter arguments of the Function procedure.

[Reference program]: Shows an example of a program that uses the Function procedure.
[Terminology]: Indicates the meaning, range, and other information of an argument.
[Reference]: Indicates related Function procedures.

[Related variable]: Indicates related variables.

[Program]: Indicates the robot program in which the Function procedure is defined.

14.3.2.2. Explanation on each Function

Each Function is explained as follows.
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MFPVsActivation

[Function]
In the following applications, a connection with one specified vision sensor is established.Make sure
to perform this Function before performing the Functions of "Imaging” and "Alignment adjustment”.

<Application>
[1] Pick a part using a fixed camera
[2] Pick a part using a hand camera
[3] Correct grip errors using an upper looking fixed camera
[4] Correct grip errors using a side looking fixed camera
[5] Pick a part from palette using a hand camera

[Syntax]
<Numerical variable>=MFPVsActivation(MVsNum)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<Numerical variable> The error status is substituted.
0: Line connected * Same as the one returned by the state variable M_NvOpen
1: No error * Same as the one returned by the state variable M_NvOpen
-1: Not connected * Same as the one returned by the state variable M_NvOpen
-2: The vision number "MVsNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) 'Vision sensor activation
2 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts)
3 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
'Based on the imaging result (PVSDATA1), calculate the position to which the robot moves.

[Reference]
MFPVision1, MFPVisionAlignHandCamT, MFPVisionAlignLowFixCamT

[Program]
VSCOGNEX

Function procedures 14-113



14 PROGRAM SPECIFICATIONS

MFPVsActivation2P

[Function]
In the following applications, a connection with two specified vision sensors is established.Make sure
to perform this Function before performing the Functions of "Imaging” and "Alignment adjustment”.

<Application>
[6] Using a hand camera, correcting grip errors by fixed camera
[7] Correct grip errors (UF), place a part (HC)
[8] Correct grip errorsx2 (UF), place a partx2 (HC)

[Syntax]
<Numerical variable>=MFPVsActivation2P(MVsNum1, MVsNum2)

[Terminology]

<MVsNum1> Specify a vision number. Any value from 1 to 4 can be specified.

<MVsNum2> Specify a vision number. Any value from 1 to 4 can be specified.

<Numerical variable> The error status is substituted.
0: Line connected * Same as the one returned by the state variable M_NvOpen
1: No error * Same as the one returned by the state variable M_NvOpen
-1: Not connected * Same as the one returned by the state variable M_NvOpen
-2: Either vision number MVsNum1 or MVsNumz2 is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation2P(MVisionNo1, MVisionNo2) 'Vision sensor activation

2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision1C2P(MVisionNo1, 1, PWkNum.X, MVsFound1, PVSDATA1, MErrStt1)
4 MFPGoTrigger2(PVsTrg2) 'Move to the second imaging position.

5 MFPVision1C2P(MVisionNo1, 2, PWkNum.X, MVsFound2, PVSDATA2, MErrStt2)
6 PPLACE = MFPVsAlignLowFixCamT2P(MVisionNo1, MCalibNo1, PVSDATA1, MVisionNo1,
MCalibNo1, PVSDATA2, PPLACETMP, MErrStt)
'Based on the imaging results (PVSDATA1, PVSDATA?2), calculate the position to which
the robot moves.
[Reference]
MFPVision1C2P, MFPVision2C2P, MFPVisionAlignHandCamT

[Program]
VSCOGNEX
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MFPVsActivation4P

[Function]
In the following application, a connection with four specified vision sensors is established.Make sure
to perform this Function before performing the Functions of "Imaging” and "Alignment adjustment”.

<Application>
[9] Correct grip errors (UFx2), place a part (HCx2)

[Syntax]
<Numerical variable>= MFPVsActivation4P(MVsNum1, MVsNum2, MVsNum3, MVsNum4)

[Terminology]
<MVsNum1> Specify a vision number. Any value from 1 to 4 can be specified.
<MVsNum2> Specify a vision number. Any value from 1 to 4 can be specified.
<MVsNum3> Specify a vision number. Any value from 1 to 4 can be specified.
<MVsNum4> Specify a vision number. Any value from 1 to 4 can be specified.
<Numerical variable> The error status is substituted.
0: Line connected  * Same as the one returned by the state variable M_NvOpen
1: No error * Same as the one returned by the state variable M_NvOpen
-1: Not connected * Same as the one returned by the state variable M_NvOpen
-2: Any of vision number MVsNum1, MVsNum2, MVsNum3, or MVsNum4 is
specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation4P(MVisionNo1, MVisionNo2, MVisionNo3, MVisionNo4)
'Vision sensor activation

2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision12C2P(MVisionNo1, 1, PWkNum.X, MVsFound1, PVSDATA1, MErrStt1)
4 MFPGoTrigger2(PVsTrg2) 'Move to the second imaging position.

5 MFPVision12C2P(MVisionNo2, 2, PWkNum.X, MVsFound2, PVSDATA2, MErrStt2)
6 PPLACE = MFPVsAlignLowFixCamT2P(MVisionNo1, MCalibNo1, PVSDATA1, MVisionNo2,
MCalibNo2, PVSDATA2, PPLACETMP, MErrStt)
'Based on the imaging results (PVSDATA1, PVSDATA2), calculate the position to which the robot
moves.
[Reference]
MFPVision12C2P, MFPVision34C2P

[Program]
VSCOGNEX

Function procedures 14-115



14 PROGRAM SPECIFICATIONS

MFPVision1

[Function]

In the following applications, the program for a specified vision sensor is started, and the results of
vision sensor recognition are received.Received results are saved in the argument.This Function is
used to take one image of the workpiece with one vision sensor for alignment adjustments.

<Application>
[1] Pick a part using a fixed camera
[2] Pick a part using a hand camera
[3] Correct grip errors using an upper looking fixed camera
[4] Correct grip errors using a side looking fixed camera
[7] Correct grip errors (UF), place a part (HC)

[Syntax]

<No return value>=MFPVision1(MVsNum, MModelNo, ByRef MFound, ByRef PVSData,
ByRef MErr)

[Terminology]

<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.

<MFound> The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]

<PVSData> The position of the workpiece recognized by the vision sensor is substituted. [Call by
reference]

<MErr> The error status is substituted. [Call by reference]
1: No error

-2: The vision number "MVsNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) "Vision sensor activation
2 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts)
3 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)

'Based on the imaging result (PVSDATA1), calculate the
position to which the robot moves.

[Reference]
MFPVsGetNAlignUpFixCamT, MFPVsGetNAlignHandCamT, MFPVsGetNAlignLowFixCamT

[Program]
MFPLINK
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MFPVision1C2P

[Function]
In the following applications, the job file for a specified vision sensor is started, and the results of
vision sensor recognition are received.Received results are saved in the argument.This Function is
used to take two images of the workpiece with one vision sensor for alignment adjustments.

<Application>
[6] Using a hand camera, correcting grip errors by fixed camera
[8] Correct grip errorsx2 (UF), place a partx2 (HC)

[Syntax]

<No return value>= MFPVision1C2P(MVsNum, MPosNum, MModelNo, ByRef MFound,
ByRef PVSData, ByRef MErr)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MPosNum>  Specify the imaging position. Either value 1 or 2 can be specified.
Specify 1 to take an image at the first position, or specify 2 to take an image at the
second position.
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.

<MFound> The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
<PVSData> The position of the workpiece recognized by the vision sensor is substituted. [Call by
reference]
<MErr> The error status is substituted. [Call by reference]
1: No error

-2: The vision number "MVsNum" is specified incorrectly.
-3: The imaging position "MPosNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation2P(MVisionNo1, MVisionNo2) 'Vision sensor activation

2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision1C2P(MVisionNo1, 1, PWkNum.X, MVsFound1, PVSDATA1, MErrStt1)
4 MFPGoTrigger2(PVsTrg2) 'Move to the second imaging position.

5 MFPVision1C2P(MVisionNo1, 2, PWkNum.X, MVsFound2, PVSDATA2, MErrStt2)

6 PPLACE = MFPVsAlignLowFixCamT2P(MVisionNo1, MCalibNo1, PVSDATA1, MVisionNo1,
MCalibNo1,PVSDATA2, PPLACETMP, MErrStt)
'Based on the imaging results (PVSDATA1, PVSDATA2),
calculate the position to which the robot moves.

[Reference]
MFPVsAlignLowFixCamT2P

[Program]
MFPLINK
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MFPVision2C2P

[Function]

In the following application, the job file for a specified vision sensor is started, and the results of vision
sensor recognition are received.Received results are saved in the argument.This Function is used to
take two images of the workpiece with one vision sensor for alignment adjustments.

<Application>

[8] Correct grip errorsx2 (UF), place a partx2 (HC)

[Syntax]

<No return value>= MFPVision2C2P(MVsNum, MPosNum, MModelNo, ByRef MFound,

ByRef PVSData, ByRef MErr)

[Terminology]
<MVsNum>
<MPosNum>

<MModelNo>
<MFound>
<PVSData>

<MErr>

[Reference program]

Specify a vision number. Any value from 1 to 4 can be specified.
Specify the imaging position. Either value 1 or 2 can be specified.
Specify 1 to take an image at the first position, or specify 2 to take an image at the
second position.
Specify a workpiece type number. Any value from 1 to 5 can be specified.
The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
The position of the workpiece recognized by the vision sensor is substituted. [Call by
reference]
The error status is substituted. [Call by reference]
1: No error
-2: The vision number "MVsNum" is specified incorrectly.
-3: The imaging position "MPosNum" is specified incorrectly.

1 MErrSts = MFPVsActivation2P(MVisionNo1, MVisionNo2)  'Vision sensor activation

2 MFPGoTrigger3(PVsTrg3) 'Move to the first imaging position.
3 MFPVision2C2P(MVisionNo2, 1, PWkNum.X, MVsFound3, PVSDATA3, MErrStt3)
4 MFPGoTrigger4(PVsTrg4) 'Move to the second imaging position.

5 MFPVision2C2P(MVisionNo2, 2, PWkNum.X, MVsFound4, PVSDATA4, MErrStt4)
6 PPLACETMP = MFPVsAlignHandCamT2P(MVisionNo2, MCalibNo2, PVSDATA3, PVsTrg3,

[Reference]

MVisionNo2, MCalibNo2, PVSDATA4, PVsTrg4,
MErrStt)

'‘Based on the imaging results (PVSDATAS,
PVSDATAA4), calculate the position to which the robot
moves.

MFPVsAlignHandCamT2P

[Program]
MFPLINK
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MFPVision12C2P

[Function]
In the following application, the job file for a specified vision sensor is started, and the results of vision
sensor recognition are received.
Received results are saved in the argument.

This Function is used to take two images of the workpiece with two vision sensors for alignment
adjustments.

<Application>
[9] Correct grip errors (UFx2), place a part (HCx2)
[Syntax]

<No return value>= MFPVision12C2P(MVsNum, MPosNum, MModelNo, ByRef MFound,
ByRef PVSData, ByRef MErr)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MPosNum>  Specify the imaging position. Either value 1 or 2 can be specified.

Specify 1 to take an image at the first position, or specify 2 to take an image at the
second position.
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.

<MFound> The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
<PVSData> The position of the workpiece recognized by the vision sensor is substituted. [Call by
reference]
<MErr> The error status is substituted. [Call by reference]
1: No error

-2: The vision number "MVsNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation4dP(MVisionNo1, MVisionNo2, MVisionNo3, MVisionNo4)
"Vision sensor activation

2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision12C2P(MVisionNo1, 1, PWkNum.X, MVsFound1, PVSDATA1, MErrStt1)
4 MFPGoTrigger2(PVsTrg2) 'Move to the second imaging position.

5 MFPVision12C2P(MVisionNo2, 2, PWkNum.X, MVsFound2, PVSDATA2, MErrStt2)

6 PPLACE = MFPVsAlignLowFixCamT2P(MVisionNo1, MCalibNo1, PVSDATA1, MVisionNo2,
MCalibNo2, PVSDATA2, PPLACETMP, MErrStt)
'Based on the imaging results (PVSDATA1, PVSDATA2),
calculate the position to which the robot moves.

[Reference]
MFPVsAlignLowFixCamT2P

[Program]
MFPLINK
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MFPVision34C2P

[Function]
In the following application, the job file for a specified vision sensor is started, and the results of vision
sensor recognition are received.
Received results are saved in the argument.
This Function is used to take two images of the workpiece with two vision sensors for alignment
adjustments.

<Application>
[9] Correct grip errors (UFx2), place a part (HCx2)

[Syntax]

<No return value>= MFPVision34C2P(MVsNum, MPosNum, MModelNo, ByRef MFound,
ByRef PVSData, ByRef MErr)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MPosNum>  Specify the imaging position. Either value 1 or 2 can be specified.
Specify 1 to take an image at the first position, or specify 2 to take an image at the
second position.
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.

<MFound> The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
<PVSData> The position of the workpiece recognized by the vision sensor is substituted. [Call by
reference]
<MErr> The error status is substituted. [Call by reference]
1: No error

-2: The vision number "MVsNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation4dP(MVisionNo1, MVisionNo2, MVisionNo3, MVisionNo4)
"Vision sensor activation

2 MFPGoTrigger3(PVsTrg3) 'Move to the first imaging position.
3 MFPVision34C2P(MVisionNo3, 1, PWkNum.X, MVsFound3, PVSDATA3, MErrStt3)
4 MFPGoTrigger4(PVsTrg4) 'Move to the second imaging position.

5 MFPVision34C2P(MVisionNo4, 2, PWkNum.X, MVsFound4, PVSDATA4, MErrStt4)

6 PPLACETMP = MFPVsAlignHandCamT2P(MVisionNo3, MCalibNo3, PVSDATA3, PVsTrg3,
MVisionNo4, MCalibNo4, PVSDATA4, PVsTrg4,
MErrStt)
'Based on the imaging results (PVSDATA3, PVSDATA4),
calculate the position to which the robot moves.

[Reference]
MFPVsAlignHandCamT2P

[Program]
MFPLINK
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MFEPVisionAlignHandCamT

[Function]
Images are taken with a specified vision sensor (hand camera), and the position to which the
robot moves is calculated based on the imaging results.

This Function is used to take one image of the workpiece with one vision sensor for alignment
adjustments.

[Syntax]

<Position variable>= MFPVisionAlignHandCamT(MVsNum, MModelNo, MCalibNum,
PVsTrgPos, ByRef MFound, ByRef MErr)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.
<MCalibNum> Specify a calibration number. Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.
<PVsTrgPos> Specify the imaging position.

<MFound> The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
<MErr> The error status is substituted. [Call by reference]
1: No error

-1: The calibration number "MCalibNum" is specified incorrectly.
-2: The vision number "MVsNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) 'Vision sensor activation
2 MFPGoTrigger1(PVsTrg1) 'Move to the imaging position.
3 PPLACETMP = MFPVisionAlignHandCamT(MVisionNo1, PWkNum.X, MCalibNo1, PVsTrg1,
MVsFound1, MErrStt)
"Take images and calculate the position to which the
robot moves based on the imaging results.

[Reference]
MFPGoTrigger1, MFPGoTrigger2, MFPGoTrigger3, MFPGoTrigger4

[Program]
MFPLINK
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MFPVisionAlignLowFixCamT

[Function]

Images are taken with a specified vision sensor (fixed upward-facing camera), and the position to
which the robot moves is calculated based on the imaging results.

This Function is used to take one image of the workpiece with one vision sensor for alignment

adjustments.

[Syntax]

<Position variable>= MFPVisionAlignLowFixCamT(MVsNum, MModelNo, MCalibNum,

POperation, ByRef MFound, ByRef MErr)

[Terminology]
<MVsNum>
<MModelNo>
<MCalibNum>

<POperation>
<MFound>

<MErr>

[Reference program]

Specify a vision number. Any value from 1 to 4 can be specified.
Specify a workpiece type number. Any value from 1 to 5 can be specified.
Specify a calibration number. Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.
Specify a position to adjust alignment.
The number of workpieces recognized by the vision sensor is substituted. [Call by
reference]
The error status is substituted. [Call by reference]

1: No error
-1: The calibration number "MCalibNum" is specified incorrectly.
-2: The vision number "MVsNum" is specified incorrectly.

1 MErrSts = MFPVsActivation(MVisionNo1) 'Vision sensor activation
2 MFPGoTrigger1(PVsTrg1) 'Move to the imaging position.
3 PPLACE = MFPVisionAlignLowFixCamT(MVisionNo1, PWkNum.X, MCalibNo1, PPut, MVsFound1,

[Reference]

MErrSts)
'"Take images and calculate the position to which the robot
moves based on the imaging results.

MFPGoTrigger1, MFPGoTrigger2, MFPGoTrigger3, MFPGoTrigger4

[Program]
MFPLINK
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MFPVsGetNAlignUpFixCamT

[Function]
The position to which the robot moves is calculated based on the imaging results of a specified

vision sensor (fixed downward-facing camera).

This Function is used to take one image of the workpiece with one vision sensor for alignment
adjustments.

[Syntax]

<Position variable>= MFPVsGetNAlignUpFixCamT(MVsNum, MCalibNum, MVsRsultNum,
PVsTrgPos, ByRef MErrStt)

[Terminology]

<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.

<MCalibNum> Specify a calibration number. Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision
number.

<MVsRsultNum> Specify imaging results of the vision sensor to be used for alignment
adjustments.
Any value from 1 to MFound 1 (argument of MFPVision1) can be
specified.

<PVsTrgPos> Specify the imaging position.

<MErrStt> The error status is substituted. [Call by reference]
1: No error

-1: The calibration number "MCalibNum" is specified incorrectly.
-3: The vision sensor imaging results "MVsRsultNum" is specified

incorrectly.
[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) 'Vision sensor activation
2 MFPGoTrigger1(PVsTrg1) 'Move to the imaging position.

3 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts)

4 PPICK = MFPVsGetNAlignUpFixCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
'‘Based on the imaging result (PVSDATA1), calculate the
position to which the robot moves.

[Reference]
MFPVision1

[Program]
MSPVISION
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MFPVsGetNAlignHandCamT

[Function]
The position to which the robot moves is calculated based on the imaging results of a specified
vision sensor (hand camera).

This Function is used to take one image of the workpiece with one vision sensor for alignment
adjustments.

[Syntax]

<Position variable>= MFPVsGetNAlignHandCamT(MVsNum, MCalibNum, MVsRsultNum,
PVsTrgPos, ByRef MErrStt)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MCalibNum>  Specify a calibration number. Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.
<MVsRsultNum> Specify imaging results of the vision sensor to be used for alignment adjustments.
Any value from 1 to MFound 1 (argument of MFPVision1) can be specified.
<PVsTrgPos>  Specify the imaging position.
<MErrStt> The error status is substituted. [Call by reference]
1: No error
-1: The calibration number "MCalibNum" is specified incorrectly.
-3: The vision sensor imaging results "MVsRsultNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) ‘Vision sensor activation
2 MFPGoTrigger1(PVsTrg1) 'Move to the imaging position.
3 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts)
4 PPICK = MFPVsGetNAlignHandCamT(MVisionNo1, MCalibNo1, MCount, PVsTrg1, MErrSts)
'‘Based on the imaging result (PVSDATA1), calculate the
position to which the robot moves.

[Reference]
MFPVision1

[Program]
MSPVISION
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MFPVsGetNAlignLowFixCamT

[Function]
The position to which the robot moves is calculated based on the imaging results of a specified
vision sensor (fixed upward-facing camera).

This Function is used to take one image of the workpiece with one vision sensor for alignment
adjustments.

[Syntax]

<Position variable>= MFPVsGetNAlignLowFixCamT(MVsNum, MCalibNum,
MVsRsultNum, POperation, ByRef
MErrStt)

[Terminology]
<MVsNum> Specify a vision number. Any value from 1 to 4 can be specified.
<MCalibNum>  Specify a calibration number. Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.
<MVsRsultNum> Specify imaging results of the vision sensor to be used for alignment adjustments.
Any value from 1 to MFound 1 (argument of MFPVision1) can be specified.
<POperation>  Specify a position to adjust alignment.
<MErrStt> The error status is substituted. [Call by reference]
1: No error
-1: The calibration number "MCalibNum" is specified incorrectly.
-3: The vision sensor imaging results "MVsRsultNum" is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation(MVisionNo1) 'Vision sensor activation
2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision1(MVisionNo1, PWkNum.X, MVsFound1, PVSDATA1, MErrSts)
4 PPLACE = MFPVsGetNAlignLowFixCamT(MVisionNo1, MCalibNo1, 1, PPLACETMP, MErrStt)
'‘Based on the imaging result (PVSDATA1), calculate the
position to which the robot moves.

[Reference]
MFPVision1

[Program]
MSPVISION
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MFPVsAlignHandCamT2P

[Function]
The position to which the robot moves is calculated based on the imaging results of a specified
vision sensor (hand camera).

This Function is used to take two images of the workpiece with one or two vision sensors for
alignment adjustments.

[Syntax]

<Position variable>= MFPVsAlignHandCamT2P(MVsNum, MCalibNum, PVSDATA,
PVsTrgPos, MVsNum2, MCalibNum2,
PVSDATA2, PVsTrgPos2, ByRef MErrStt)

[Terminology]

<MVsNum> Specify the vision number of the vision sensor that takes the first image.
Any value from 1 to 4 can be specified.

<MCalibNum>  Specify the calibration number of the vision sensor that takes the first image.
Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.

<PVSDATA>  Specify the position of the workpiece recognized by the vision sensor at the first

position.

<PVsTrgPos> Specify the first imaging position.

<MVsNum2>  Specify the vision number of the vision sensor that takes the second image.
Any value from 1 to 4 can be specified.

<MCalibNum2> Specify the calibration number of the vision sensor that takes the second image.
Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.

<PVSDATA2> Specify the position of the workpiece recognized by the vision sensor at the second

position.
<PVsTrgPos2> Specify the second imaging position.
<MErrStt> The error status is substituted. [Call by reference]

0: No error
-1: The calibration number is specified incorrecily.

[Reference program]
1 MErrSts = MFPVsActivation2P(MVisionNo1, MVisionNo2) 'Vision sensor activation

2 MFPGoTrigger3(PVsTrg3) 'Move to the first imaging position.
3 MFPVision2C2P(MVisionNo2, 1, PWkNum.X, MVsFound3, PVSDATA3, MErrStt3)
4 MFPGoTrigger4(PVsTrg4) 'Move to the second imaging position.

5 MFPVision2C2P(MVisionNo2, 2, PWkNum.X, MVsFound4, PVSDATA4, MErrStt4)

6 PPLACETMP = MFPVsAlignHandCamT2P(MVisionNo2, MCalibNo2, PVSDATA3, PVsTrg3,
MVisionNo2, MCalibNo2, PVSDATA4, PVsTrg4,
MErrStt)
'Based on the imaging results (PVSDATA3, PVSDATA4),
calculate the position to which the robot moves.

[Reference]
MFPVision1C2P, MFPVision2C2P, MFPVision12C2P, MFPVision34C2P

[Program]
MFPVSALIGN
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MFPVsAlignLowFixCamT2P

[Function]
The position to which the robot moves is calculated based on the imaging results of a specified
vision sensor (fixed upward-facing camera).

This Function is used to take two images of the workpiece with one or two vision sensors for
alignment adjustments.

[Syntax]

<<Position variable>= MFPVsAlignLowFixCamT2P(MVsNum, MCalibNum, PVSDATA,
MVsNum2, MCalibNum2, PVSDATA2,
POperation, ByRef MErrStt)

[Terminology]

<MVsNum> Specify the vision number of the vision sensor that takes the first image.
Any value from 1 to 4 can be specified.

<MCalibNum> Specify the calibration number of the vision sensor that takes the first image.
Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.

<PVSDATA> Specify the position of the workpiece recognized by the vision sensor at the first
position.

<MVsNum2>  Specify the vision number of the vision sensor that takes the second image.
Any value from 1 to 4 can be specified.

<MCalibNum2> Specify the calibration number of the vision sensor that takes the second image.
Any value from 1 to 8 can be specified.
Ensure that the calibration number is the same value as the vision number.

<PVSDATA2> Specify the position of the workpiece recognized by the vision sensor at the second

position.

<POperation> Specify a position to adjust alignment.

<MErrStt> The error status is substituted. [Call by reference]
0: No error

-1: The calibration number is specified incorrectly.

[Reference program]
1 MErrSts = MFPVsActivation2P(MVisionNo1, MVisionNo2) 'Vision sensor activation

2 MFPGoTrigger1(PVsTrg1) 'Move to the first imaging position.
3 MFPVision1C2P(MVisionNo1, 1, PWkNum.X, MVsFound1, PVSDATA1, MErrStt1)
4 MFPGoTrigger2(PVsTrg2) 'Move to the second imaging position.

5 MFPVision1C2P(MVisionNo1, 2, PWkNum.X, MVsFound2, PVSDATA2, MErrStt2)

6 PPLACE = MFPVsAlignLowFixCamT2P(MVisionNo1, MCalibNo1, PVSDATA1, MVisionNo1,
MCalibNo1, PVSDATA2, PPLACETMP, MErrStt)
'Based on the imaging results (PVSDATA1, PVSDATA2),
calculate the position to which the robot moves.

[Reference]
MFPVision1C2P, MFPVision2C2P, MFPVision12C2P, MFPVision34C2P

[Program]
MFPVSALIGN
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MFPInitialization

[Function]
The robot moves according to the settings configured in "Teach Start Position".
It moves to the destination point PHome according to the operation parameter PInitPrm, and opens or
closes the hand.

[Syntax]
<No return value>= MFPInitialization(PDest)

[Terminology]
<PDest> Specify the position taught in "Teach Start Position".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X)  'Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PHome =P_Home 'Substitute the user-defined external variable value for the local
variable.
3 MFPlInitialization(PHome) 'Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PHome, PInitPrm

[Program]
MFPLINK
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MFPGoTrigger1

[Function]
The robot moves according to the settings configured in "Register Trigger Pos.".
It moves to the destination point PVsTrg1 according to the operation parameter PVsTrg1Prm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPGoTrigger1(PDest)

[Terminology]
<PDest> Specify the position taught in "Register Trigger Pos.".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) 'Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PVsTrg1 = P_VsTrg1 'Substitute the user-defined external variable value for the
local variable.
3 MFPGoTrigger1(PVsTrg1) 'Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PVsTrg1, PVsTrg1Prm

[Program]
MFPLINK
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MFPGoTrigger2

[Function]
The robot moves according to the settings configured in "Register Trigger Pos.".
It moves to the destination point PVsTrg2 according to the operation parameter PVsTrg2Prm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPGoTrigger2(PDest)

[Terminology]
<PDest> Specify the position taught in "Register Trigger Pos.".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) 'Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PVsTrg2 = P_VsTrg2 'Substitute the user-defined external variable value for the local
variable.
3 MFPGoTrigger2(PVsTrg2) 'Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PVsTrg2, PVsTrg2Prm

[Program]
MFPLINK
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MFPGoTrigger3

[Function]
The robot moves according to the settings configured in "Register Trigger Pos.".
It moves to the destination point PVsTrg3 according to the operation parameter PVsTrg3Prm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPGoTrigger3(PDest)

[Terminology]
<PDest> Specify the position taught in "Register Trigger Pos.".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) 'Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PVsTrg3 = P_VsTrg3 'Substitute the user-defined external variable value for the local
variable.
3 MFPGoTrigger3(PVsTrg3) 'Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PVsTrg3, PVsTrg3Prm

[Program]
MFPLINK
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MFPGoTrigger4

[Function]
The robot moves according to the settings configured in "Register Trigger Pos.".
It moves to the destination point PVsTrg4 according to the operation parameter PVsTrg4Prm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPGoTrigger4(PDest)

[Terminology]
<PDest> Specify the position taught in "Register Trigger Pos.".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program WK*
(* represents the value of PWkNum.X) for the user-defined
external variable.

2 PVsTrg4 = P_VsTrg4 Substitute the user-defined external variable value for the local
variable.
3 MFPGoTrigger4(PVsTrg4) Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PVsTrg4, PVsTrg4Prm

[Program]
MFPLINK
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MFPBeforeGet

[Function]
The robot moves according to the settings configured in "Waiting Pos. to Pick".
It moves to the destination point PGBack according to the operation parameter PGBackPrm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPBeforeGet(PDest)

[Terminology]
<PDest> Specify the position taught in "Waiting Pos. to Pick".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWKNum.X) for the
user-defined external variable.

2 PGetBk = P_Get*P_GBack Substitute the user-defined external variable value for the
local variable.
3 MFPBeforeGet(PGetBk) Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PGBack, PGBackPrm

[Program]
MFPLINK
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MFPGet

[Function]
The robot moves according to the settings configured in "Position to Pick".
It moves to the destination point PGet according to the operation parameter PGetPrm, and opens or
closes the hand.

[Syntax]
<No return value>= MFPGet(PDest)

[Terminology]
<PDest> Specify the variable of the position taught in "Position to Pick".
A position other than the taught position can also be specified.

[Reference program]
1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program WK*
(* represents the value of PWkNum.X) for the user-defined
external variable.

2 PGet=P_Get Substitute the user-defined external variable value for the local
variable.
3 MFPGet(PGet) Move the robot according to the settings.
[Reference]

MSP_GetWorkData

[Related variable]
PGet, PGetPrm

[Program]
MFPLINK
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MFPAfterGet

[Function]
The robot moves according to the settings configured in "Waiting Pos. after Pick".
It moves to the destination point PGNext according to the operation parameter PGNextPrm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPAfterGet(PDest)

[Terminology]
<PDest> Specify the position taught in "Waiting Pos. after Pick".
A position other than the taught position can also be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program WK*
(* represents the value of PWkNum.X) for the user-defined
external variable.

2 PGetUp =P_Get*P_GNext Substitute the user-defined external variable value for the local
variable.

3 MFPAfterGet(PGetUp) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PGNext, PGNextPrm

[Program]
MFPLINK
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MFPBeforePut

[Function]
The robot moves according to the settings configured in "Waiting Pos. to Place".
It moves to the destination point PPBack according to the operation parameter PPBackPrm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPBeforePut(PDest)

[Terminology]
<PDest> Specify the position taught in "Waiting Pos. to Place".
A position other than the taught position can also be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWKkNum.X) for the
user-defined external variable.

2 PPutBk = P_Put*P_PBack Substitute the user-defined external variable value for the
local variable.

3 MFPBeforePut(PPutBk) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PPBack, PPBackPrm

[Program]
MFPLINK
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MFPPut

[Function]
The robot moves according to the settings configured in "Position to Place".
It moves to the destination point PPut according to the operation parameter PPutPrm, and opens or
closes the hand.

[Syntax]
<No return value>= MFPPut(PDest)

[Terminology]
<PDest> Specify the variable of the position taught in "Position to Place".
A position other than the taught position can also be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWKkNum.X) for the
user-defined external variable.

2 PPut =P_Put Substitute the user-defined external variable value for the
local variable.

3 MFPPut(PPut) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PPut, PPutPrm

[Program]
MFPLINK
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MFPAfterPut

[Function]
The robot moves according to the settings configured in "Waiting Pos. after Place".
It moves to the destination point PPNext according to the operation parameter PPNextPrm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPAfterPut(PDest)

[Terminology]
<PDest> Specify the position taught in "Waiting Pos. after Place".
A position other than the taught position can also be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PPutUp = P_Put*P_PNext Substitute the user-defined external variable value for the
local variable.

3 MFPAfterPut(PPutUp) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PPNext, PPNextPrm

[Program]
MFPLINK
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MFPGoHome

[Function]
The robot moves according to the settings configured in "Move End Position".
It moves to the destination point PHome according to the operation parameter PHomePrm, and
opens or closes the hand.

[Syntax]
<No return value>= MFPGoHome(PDest)

[Terminology]
<PDest> Specify the position taught in "Teach Start Position".
A position other than the taught position can also be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PHome =P_Home Substitute the user-defined external variable value for the
local variable.

3 MFPGoHome(PHome) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PHome, PHomePrm

[Program]
MFPLINK
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MSP GetWorkData

[Function]
The values set on each screen (saved in the robot program WK*) are substituted for the user-defined
external variable.

[Syntax]
<No return value>= MSP_GetWorkData(MModelNo)

[Terminology]
<MModelNo>  Specify a workpiece type number. Any value from 1 to 5 can be specified.

[Reference program]

1 MSP_GetWorkData(PWkNum.X) Substitute the position variable value of the robot program
WK* (* represents the value of PWkNum.X) for the
user-defined external variable.

2 PHome = P_Home Substitute the user-defined external variable value for the
local variable.

3 MFPGoHome(PHome) Move the robot according to the settings.

[Reference]

MSP_GetWorkData

[Related variable]
PWKNum

[Program]
MSPCOMMON
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MSP Mov Hand

[Function]

The robot moves to the destination point using joint interpolation and opens or closes a specified
pneumatic hand.

[Syntax]

<No return value>= MSP_Mov_Hand(ByVal MOvrd, ByVal MFine, ByVal PGoPos, ByVal
MDIyTime, ByVal MHandNo, ByVal MSwitch, ByVal
MHandDlyTime, ByVal MType1)

[Terminology]

<MOvrd> pecify an override value. Any value from 1 to 100 can be specified.

<MFine> pecify the linear distance for the FineP command. The value that can be specified for
the FineP command can be used.

<PGoPos> pecify the destination point.

<MDlIyTime> pecify the time from when the robot starts moving to the destination point until when

the hand starts opening or closing.
The value that can be specified for the Dly command can be used.

<MHandNo> pecify a hand number. The value that can be specified for the HOpen/HClose
command can be used.
<MSwitch> pecify whether to open or close the hand.

Specifying 0 will execute the HClose command.
Specifying 1 will execute the HOpen command.

<MHandDlyTime> pecify the time from when the hand starts opening or closing until when this Function
is complete.
The value that can be specified for the Dly command can be used.

<MType1> pecify roundabout operation or shortcut operation. The value that can be specified
for TYPE numeric constant 1 of the Mov command can be used.

[Reference program]
1 MSP_Mov_Hand(MOvrd, MFine, PGoPos, MDIlyTime, MHandNo, MSwitch, MHandDIyTime,
MType1)

[Program]
MSPCOMMON
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MSP Mvs Hand

[Function]

The robot moves to the destination point using linear interpolation and opens or closes a specified
pneumatic hand.

[Syntax]

<No return value>= MSP_Mvs_Hand(ByVal MOvrd, ByVal MFine, ByVal PGoPos, ByVal

MDIyTime, ByVal MHandNo, ByVal MSwitch, ByVal
MHandDlyTime)

[Terminology]
<MOvrd>
<MFine>
<PGoPos>
<MDlyTime>
<MHandNo>

<MSwitch>

Specify an override value. Any value from 1 to 100 can be specified.

Specify the linear distance for the FineP command. The value that can be specified
for the FineP command can be used.

Specify the destination point.

Specify the time from when the robot starts moving to the destination point until when
the hand starts opening or closing.

The value that can be specified for the Dly command can be used.

Specify a hand number. The value that can be specified for the HOpen/HClose
command can be used.

Specify whether to open or close the hand.

Specifying 0 will execute the HClose command.

Specifying 1 will execute the HOpen command.

<MHandDIlyTime> Specify the time from when the hand starts opening or closing until when this

[Reference program]

Function is complete.
The value that can be specified for the Dly command can be used.

1 MSP_Mvs_Hand(MOvrd, MFine, PGoPos, MDIlyTime, MHandNo, MSwitch, MHandDlyTime)

[Program]

MSPCOMMON
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MSP_Mov

[Function]
The robot moves to the destination point using joint interpolation.
[Syntax]

<No return value>= MSP_Mov (ByVal MOvrd, ByVal MFine, ByVal PGoPos, ByVal
MDIlyTime, ByVal MType1)

[Terminology]

<MOvrd> Specify an override value. Any value from 1 to 100 can be specified.

<MFine> Specify the linear distance for the FineP command. The value that can be specified
for the FineP command can be used.

<PGoPos> Specify the destination point.

<MDIyTime> Specify the time from when the robot starts moving to the destination point until when
this Function is complete.
The value that can be specified for the DIy command can be used.

<MType1> Specify roundabout operation or shortcut operation. The value that can be specified
for TYPE numeric constant 1 of the Mov command can be used.

[Reference program]
1 MSP_Mov (MOvrd, MFine, PGoPos, MDIlyTime, MType1)

[Program]
MSPCOMMON
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MSP_Myvs

[Function]
The robot moves to the destination point using linear interpolation.

[Syntax]
<No return value>= MSP_Mvs (ByVal MOvrd, ByVal MFine, ByVal PGoPos, ByVal
MDIyTime)
[Terminology]
<MOvrd> Specify an override value. Any value from 1 to 100 can be specified.
<MFine> Specify the linear distance for the FineP command. The value that can be specified

for the FineP command can be used.

<PGoPos> Specify the destination point.

<MDIyTime> Specify the time from when the robot starts moving to the destination point until when
this Function is complete.
The value that can be specified for the Dly command can be used.

[Reference program]
1 MSP_Mvs (MOvrd, MFine, PGoPos, MDIyTime)

[Program]
MSPCOMMON
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MSP Hand

[Function]
A specified hand opens or closes.

[Syntax]
<No return value>= MSP_Hand(ByVal MHandNo, ByVal MSwitch, ByVal MDIyTime)

[Terminology]

<MHandNo> Specify a hand number. The value that can be specified for the HOpen/HClose
command can be used.

<MSwitch>  Specify whether to open or close the hand.
Specifying 0 will execute the HClose command.
Specifying 1 will execute the HOpen command.

<MDlyTime> Specify the time from when the hand starts opening or closing until when this Function
is complete.
The value that can be specified for the Dly command can be used.

[Reference program]
1 MSP_Hand(MHandNo, MSwitch, MDlyTime)

[Program]
MSPCOMMON
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15 MAINTENANCE

15. MAINTENANCE

When the wizard of the vision sensor enhancement function finishes, the following three types of data are
created.

@ Settings selected or entered in the wizard (Refer to "15.1 Exporting and importing settings".)

The settings set in the wizard are temporarily saved in the "2DVisionSetting. XML" file.
You can name the file as you like.

@ Robot program and parameters (Refer to "15.2 Backing up and restoring robot programs and
parameters".)

The robot program shown in "14.1 List of robot programs" is created in the robot controller according to

the application selected.
The parameters shown in "16 PARAMETER SPECIFICATIONS" are automatically set. You can save

"robot programs" and "parameters" in the folder with your desired name.
@ Vision program (Refer to "15.3 Backing up and restoring vision programs".)

A vision program is created with a name specified in the Model name field of the Register a Part

screen.
If a name is specified as shown below, a vision program named with "Model1.job" is created in the

vision sensor.

[1] Select a camera: [4] Register the model
Cameral Registration

[2] Specify the exposure [ms]: [5] Adjust parameter

5.0003 Stop(L) Threshold: 70.00/% Irgger
Angle Range: 90.00 2

[3] Select the region Offset: 0.00/2 0.00/
Modek oK [6] Specify the model(Vision program) name
Search: B Model name: |MDdE|1 |

Back HNext

Fig. 15-1 Register a Part screen
All information saved in the vision sensor including this vision program can be saved.

A folder is automatically named only for vision sensor backup.

To avoid accidental data corruption and deletion, the above three types of data are recommended to be
backed up.
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15.1. Exporting and importing settings

All the data set in the wizard of this function are saved in the "2DVisionSetting. XML" file located in the folder
for RT ToolBox3 workspace.

When the wizard or RT ToolBox3 finishes, a confirmation window asking to export the setting file will appear.
To export the file, click the [Yes] button and specify a destination folder and file name.

MELFA BT ToolBox3 >

o Waould you like to export your settings to file?

Yes Mo Cancel

Fig. 15-2 Exporting the enhancement function setting file

Clicking the [Yes] button will display a file dialog. The "2DVisionExtension" folder of the project folder is
selected as the default setting.

B SaveAs

*

N <« lUsers » Administrator * Documents » TEST » RC1 » 2DVisionExtension » ~ O Search 2DVisionExtension »

Organize * Mew folder =z o

tw
" Mame Date modified Type Size
7 Quick access

[ Desktop
; Downloads

Image 7/19/2021 12:59 PM File folder

Tmp File folder

VisionBackup File folder

=| Documents | 2DVisionSetting. XML 7/19/2021 6:45 PM XML Document 108 KB
= Pictures

2DVisionExtensic

3Dwvision

CoreSpace

ParamOfflineEdi
@ OneDrive

[ This PC

File name:

Save as type: | XML file ("xml)

» Hide Folders Cancel

Clicking the [Save] button will display a confirmation message whether to back up the vision sensor settings
"15.3 Backing up and restoring vision programs".
Clicking the [Cancel] button will return to the previous screen.

Clicking the [No] button in "Fig. 15-2 Exporting the enhancement function setting file" will close the wizard.
(A message asking to back up the vision sensor settings will not appear.)

Clicking the [Cancel] button will return to the previous screen.

To restore exported data, click the [Import] button on the start screen.
For further information, refer to "5.6 Start screen”.
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15.2. Backing up and restoring robot programs and parameters

To back up all data including created robot programs and changed parameters with the help of this function,
use the backup function of RT ToolBox3.

For information on how to use the backup function, refer to "Backup (robot — computer)" in the "RT
ToolBox3 / RT ToolBox3 mini User's Manual (BFP-A3495)".

™ Backup 1:RC1

Controller

Serial #

[ DOUb|e CI|Ck Controller ’i

Robot FU-ZFR-D

/ wovot 1 |
3

Select information to backup. (Robot Controller -> Personal Computer)

Ed ngram
i__i F'arar'neter Dﬁrograms
I_"_i SYStEI‘TI F'ng ram [“|Parameter Files

Dﬁyshern Programs

["|Parameter list files

Comment | |

Backup Path |Jmenis'\\“a'orkl'l,RCl'l,Badcup'\ZDZID?ZQ-lSZ?M| ’ Browse... ]
e i

Fig. 15-3 RT ToolBox3 "Backup"

To restore the settings and all data, refer to "Restore (PC -> Robot)" in the "RT ToolBox3 / RT ToolBox3 mini
User's Manual (BFP-A3495)".

™ Restore 1:RC1

4y Backup
T Al Backup
. = 2( L Restore | Folder p(48357Domments\Work1\QC1\Badmp\20210m—152?24| [ Browse... ]
Progr B
g F'aragr Delete Robot RV-2ZFRD
F & t
O3 Syste Open Backup program emmen |
5 Tool Check Backup programs Serial £ Date & time
Bl MELFA-3DV Contraller [ARO703001 LastUpdate [2021/07/29 15:28:24
#IS'IE_' Setup/Ac Force Control Log File Wiewer
e ) Robot 1 Backup 2021,*0?,'29 15:28:24
@ 170 simulatg Event history
Error history Restore
Error record Select information to restore. (Personal Computer-> Robot Controller)
Parameter 4 . [V|Restore history file data.
Programs e

N [“lchange robot origin data.
O [N

[|change the robot arm serial %,

Restore after deleting programs of
!e)cistence. DResmre file manager's data.

DRestore operating information.

[¥|Parameter Files @Al [ |restore maintenance forecast data.
(") Select !:]

System Programs

—DE oK

# -

Fig. 15-4 RT ToolBox3 "Restore"
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15.3. Backing up and restoring vision programs

There are two methods of backing up vision programs created using this function.

1) Click the [Backup] button displayed on the right of the vision sensor image on the Config. Communication
screen shown in "7 CONFIGURING THE VISION SENSOR COMMUNICATION SETTINGS".

Camera 1 Backup

Restore

192.168.0.30 O

Fig. 15-5 Backup and restore

Clicking the [Backup] button will display a confirmation message.

MELFA RT ToolBox3

o Would you like to backup data from vision sonsar?

Yes Mo

Fig. 15-6 Backup confirmation message

Clicking the [Yes] button will start backup. When the backup is complete, a completion message will appear.
Clicking the [No] button will return to the previous screen. For a message asking to finish the wizard, the

wizard closes.

MELFA RT ToolBox3 >

o Succeeded to backup data from vision sensor.

Fig. 15-7 Backup completion message

@ When RT ToolBox3 finishes, an export confirmation window shown in "15.1 Exporting and importing
settings" appears, and the backup confirmation message shown above appears. The program can be

backed up at the end of the application.
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Backup data is saved in the "VisionBackup" folder that is created in the "2DVisionExtension" folder of the
project folder.

Structure of the save folder:

[00 Nete 1] - [Vision sensor model_6-digit MAC address.Number of backup times starting from 000]

Note 1: [01] for camera number 2, [02] for camera number 3, and [03] for camera number 4

2DVisionExtension » VisionBackup » 00 »

s

[ 1 Mame

V580M-202_57ES26.000
V530M-202_57ES36.001
V580M-202_57E886.002
V580M-202_5TESS6.003
V580M-202_57ES86.004

Fig. 15-8 Structure of the backup folder

To restore data to the vision sensor, click the [Restore] button displayed on the right of the vision sensor
image on the Config. Communication screen.
Select a folder for restore from the displayed Browse for Folder window, then click the [OK] button.

Browse For Folder x>

Please select the folder where data to restore is saved.

A 2DVisionExtension L)
Image
T
v VisicnBackup
v 0o
V580M-202_57ER
V580mM-202_57E8
V580M-202_57ER
V580mM-202_57E8
V580M-202_57ER

D mmlesvem

£ >

Make Mew Folder oK Cancel

Fig. 15-9 Browse for Folder window for restore
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When restore is complete, the following message will appear.

MELFA RT ToclBox3 X

o Succeeded to restore data to vision sensor,

Fig. 15-10 Restore completion message
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16. PARAMETER SPECIFICATIONS

16.1. List of related parameters

The following shows the parameters that are changed in each step of the vision sensor enhancement
function.

Table 16-1 List of related parameters

Number of
Parameter RIS arrays Description Befgre After change
name Number of setting
characters
User base PRGUSR String 1 Specify the name of the "BASE"
program user base program.
Device COMDEV Element 2 | Specify COM2 to COM5 "OPT12"
assignment Element 3 | devices in any of OPT11 to "OPT13"
Element 4 | OPT19 according to the "OPT14"
Element 5 | number of vision sensors. "OPT15"
Server NETMODE Element 2 | Specify a server. 1 0
specification Element 3 | 0: Client, 1: Server
Element 4
Element 5
Communication | NETHSTIP Element 2 | Specify the IP address of On-screen
destination IP Element 3 | the communication setting value
address Element 4 | destination device.
Element 5
Port No. NETPORT Element 3 | Specify a communication 10002 23
Element 4 | port number. 10003 23
Element 5 10004 23
Element 6 10005 23
Protocol CPRCE12 Integer 1 | Specify a communication 0 2
CPRCE13 protocol.
CPRCE14 0: Without procedure
CPRCE15 1: With procedure
2: Data link
End code CTERME12 Integer 1 | Specify the end code of the 0 1
CTERME13 communication message.
CTERME14 0:CR/ 1:.CR+LF
CTERME15 * If an end code does not
exist, specify it with
parameter "NETTERM".
Trigger timing NVTRGTMG Integer 1 | Specify the trigger timing 2 1
when the NvRun or NvTrg
command is executed.
Job load NVJBTOUT Integer 1 | Set the job load time-out 90 90
time-out time time of the network vision.
(Unit: seconds, Setting
range: 1 to 32767)
Vision sensor VSCALB1 to | Integer 12 | Clicking the [Calibration 0.0, 0.0, Changes
calibration data | 8 Execution] button will make | 0.0, 0.0, depending on
the robot perform calibration | 0.0, 0.0, calibration and
automatically, and set the 0.0, 0.0, whether the
calibration data 0.0, 0.0, [Recalculation]
automatically. 0.0, 0.0 | button is clicked.
Clicking the [Recalculation]
button in the results window
will also set data
automatically.
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Number of
Parameter RIS arrays Description Befgre After change
name Number of setting
characters
Using both other | FUNCSPEC Integer 1 | Set whether to use other 0 1
program reading program reading commands
commands and (CallP, XLoad, XRun,
Function #Include) together.
procedure Changing the value to "1"
may slightly increase takt
time when other program
reading commands are
used.
0: Not used
1: Used
Unit setting of PRGMDEG Integer 1 | Specify the unit of position 0 0

position data
rotational
components

data rotational components
in the robot program.

0: RAD

1: DEG

[CAUTION]

This function transfers robot
programs to the robot
controller. The programs are
created assuming that the
parameter is the initial value
(RAD). Do not change the
parameter.

List of related parameters 16-153




17 TROUBLESHOOTING
17. TROUBLESHOOTING

17.1. Error details of the vision sensor enhancement function

The errors of the vision sensor enhancement function are displayed as error messages in RT ToolBox3. If
an error occurs, refer to the error list shown below, and follow the solutions.

MELFA RT ToolBox3 >
Error message

e The connection to vision sensor was lost,
Error No.

<Error Code: 104>

Fig. 17-1 Error message and error number

Table 17-1 [General errors (from 1)] list

E'\T’oo.r Causes and solutions
Error message | The network adapter was not found.
2 Cause A network adapter does not exist in the device being used.
Solution Use items such as a USB-LAN converter to add a network adapter.
Error message | Selected file does not work correctly.
4 Cause The selected import file has been edited.
Solution Select a proper file.
5 Error message | Failed to export the settings to XML file.
1) Rights of access to the export destination are not given.
Cause 2) The drive does not have enough storage space.
3) The export destination does not exist.
1) Give rights of access to the export destination.
Solution 2) Provide enough storage space.
3) Check whether the export destination exists.
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Table 17-2 [Vision errors (from 100)] list

S Causes and solutions
No.
Error message | The vision sensor was not found.
c A vision sensor of the specified manufacturer is not found on the same
ause
100 network.
Solution 1) Check the wiring.
2) Check the settings of the Windows firewall.
Error message | Failed to write to the vision sensor.
1) The vision program is not loaded.
2) The vision sensor is in the processing state (Busy state).
Cause 3) In In-Sight Explorer, the vision program was switched to offline mode.
4) The setting values attempted to be written to the vision sensor are
101 incorrect.
1), 2) Perform steps again.
(Example) To display a live image again: Click the [Back] button, then the
Solution [Next] button.
3) Power off and on the vision sensor.
4) Check if the setting values attempted to be written to the vision sensor are
correct (such as IP addresses, subnet masks, and gateways).
Error message | Vision sensor backup failed.
Cause 1) A cable is disconnected.
102 2) The vision sensor is powered off.
Solution 1) Check the wiring.
2) Check if the vision sensor is powered on.
Error message | Vision sensor restore failed.
Cause 1) A cable is disconnected.
103 2) The vision sensor is powered off.
Solution 1) Check the wiring.
2) Check if the vision sensor is powered on.
Error message | The connection to vision sensor was lost.
Cause 1) A cable is disconnected.
104 2) The vision sensor is powered off.
Solution 1) Check the wiring.
2) Check if the vision sensor is powered on.
Error message | Communication with the vision sensor has been lost.
1) A cable is disconnected.
Cause 2) The vision sensor is powered off.
106 3) A time-out occurred.
1) Check the wiring.
Solution 2) Check if the vision sensor is powered on.
3) Restart the vision sensor.
Error message | Some destination positions for robot are out of FOV.
Cause The value specified in "Movement Interval (Vertical)" or "Movement Interval
107 (Horizontal)" is too large, and the point is displayed outside the field of view.
Solution Review the values of "Movement Interval (Vertical)" and "Movement Interval

(Horizontal)".
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Table 17-3 [Robot controller errors (from 200)] list

Er\zgc?r Causes and solutions
Error message | An error occurred during the calibration operation.
200 Cause An error occurred during calibration.
Solution Table 17-5 List of errors output from the robot controllerCheck .
Error message | An error occurred at the position to pick a part up.
201 Cause An error occurred in the process of registering the grasp position.
Solution Table 17-5 List of errors output from the robot controllerCheck .
Error message | Failed to turn on the servo.
202 Cause The servos have failed to turn on within the specified time.
Solution Check that the primary power voltage is \{vithi_n the specification value.
Contact the manufacturer if the servos still fail to turn on.
Error message | The specified program name is invalid.
The specified program name includes unusable characters or reserved (*1)
characters.
(*1)
Program name starting from "MSP"
Program name starting from "MFP"
203 Cause Program name starting from "VS"
"BASE"
"2DVSTMP"
"CALIBDATA"
"MEASURE"
Solution Change the program name.
Error message | Transmission Error.
Cause 1)Acable is disconnec_ted.
204 2) The robot controller is powered off.
Solution 1) Check fche wiring. .
2) Check if the robot controller is powered on.
Error message | Communication with the robot controller has been lost.
1) A cable is disconnected.
Cause 2) The robot controller is powered off.
206 3) A time-out occurred.
1) Check the wiring.
Solution 2) Check if the robot controller is powered on.

3) Restart the vision sensor.
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Table 17-4 [System errors (from 900)] list

Error
No.

Causes and solutions

900

Error message

Failed to read the program variable.

Cause

1) If this error occurs in the process of calibration or result checking, a robot
program with a name starting from "A" does not include all or any of the
variables "PCalibData", "PCalibRobo", and "PCalibVision".

2) If this error occurs in the process of setting a grasp position, a robot
program with a name starting from "C" does not include the variable "PAuto".

Solution

1) Check whether the program with a name starting from "A" includes the
variables "PCalibData", "PCalibRobo", and "PCalibVision".

If the variables do not exist, delete the program with a name starting from
"A", go back to the communication setting screen, and reset the
communication settings.

The program with a name starting from "A" will be transferred again.
2) Check whether the program with a name starting from "C" includes the
variable "PAuto".

If the variable does not exist, delete the program with a name starting from
"C", go back to the communication setting screen, and reset the
communication settings.

The program with a name starting from "C" will be transferred again.
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17.2. List of errors related to the vision sensor enhancement

function

The following shows the structure of the error number.

<> ®<{The meaning of the error number in the following table are shown below. €<

00000 *
*An error marked
measures given.

with a * reset by turning the power OFF and ON. Take the

= The error type is indicated with a 4-digit number.

- Three types of error classes are indicated.

H: High level error The servo turns OFF.
L: Low level error The operation will stop.
C: Warning The operation will continue.

Fig. 17-2 Error details

Table 17-5 List of errors output from the robot controller

(1) MELFA Smart Plus

Error No. Causes and solutions
L3780 Error description | Cannot use the MELFA Smart Plus.
Cause The MELFA Smart Plus card or MELFA Smart Plus card pack has
not been inserted.
If the MELFA Smart Plus card has been inserted, the value of the
parameter SMART+1 is incorrect.
Solution Insert the MELFA Smart Plus card or MELFA Smart Plus card pack.
Set the parameter SMART+1 correctly.
L3781 Error description | Cannot use the MELFA Smart Plus.
Cause The MELFA Smart Plus card or MELFA Smart Plus card pack has
not been inserted.
If the MELFA Smart Plus card has been inserted, the value of the
parameter SMART+1 is incorrect.
Solution Insert the MELFA Smart Plus card or MELFA Smart Plus card pack.
Set the parameter SMART+1 correctly.
L3782 Error description | There're MELFA Smart Plus Cards.
Cause Multiple MELFA Smart Plus cards are inserted.
Solution Power off the robot controller and remove an unnecessary MELFA
Smart Plus card.
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(2) Communication between the vision sensor and robot controller

Error No. Causes and solutions
L3142 Error description | The communication line can not be opened.
Cause The communication line between the vision sensor and robot
controller cannot be opened.
Solution 1) Check the communication cable or communication parameters.
2) Check that the communication settings have been configured
correctly.
Refer to "7 CONFIGURING THE VISION SENSOR
COMMUNICATION SETTINGS".
L8610 Error description | The communication is abnormal.
Cause Communication between the vision sensor and robot controller is
disconnected.
Solution 1) Check the communication cable.
L8632 Error description | The vision is a time-out
Cause The vision sensor does not respond within the specified time.
Solution 1) Check the value of the vision sensor communication time-out time
(NVJBTOUT). (Recommended value: 90 seconds)
2) Restart the vision sensor.
L8650 Error description | Please make the vision online.
Cause The vision sensor is in offline mode.
(Switching the mode to offline in In-Sight Explorer may trigger this
error.)
Solution Restart the vision sensor.
(If the mode has been switched to offline in In-Sight Explorer, switch
the mode to online in In-Sight Explorer again.)
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(3) During robot program running

Error No. Causes and solutions
L9100 Error description | Vision sensor activation has failed.

Cause A connection with the vision sensor has failed.

Solution 1) Check the communication cable or communication parameters.
2) Check that the communication settings have been configured
correctly.

Refer to "7 CONFIGURING THE VISION SENSOR
COMMUNICATION SETTINGS".
L9101 Error description | The registered workpiece (or mark) cannot be recognized.

Cause The registered workpiece (or mark) cannot be recognized.

Solution Review the settings of the vision sensor recognition parameters
("Threshold" and "Angle Range"). Refer to "9.3 Registering a
workpiece (model)".

L9110 Error description | Calibration has failed. (mark recognition)

Cause Data required for calibration calculation has not been acquired.

Solution a) The recognition target may be outside the camera'’s field of view.
Review the calibration conditions. Refer to "8.5 Performing
calibration".

b) The recognition target may not be recognized correctly. Review

the settings of the vision sensor recognition parameters ("Threshold"

and "Angle Range"). Refer to "9.3 Registering a workpiece (model)".
L9111 Error description | Calibration has failed. (calculation of the center of the field of view)

Cause The registered mark has failed to be moved to the center of image
(within the convergence target value [mm]) within the specified
number of retries.

Solution Review the conditions of calibration completion (Convergence
Target Value and Convergence Retry Counts). Refer to "8.5
Performing calibration".

L9112 Error description | Calibration has failed. (calculation of parallelism)

Cause The robot has failed to move so that the registered mark and vision
sensor are parallel to each other (within the convergence target
value [deg]) within the specified number of retries.

Solution Review the conditions of calibration completion (Convergence
Target Value and Convergence Retry Counts). Refer to "8.5
Performing calibration".
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18. TIPS

The following table provides information on cases that may occur during operation and explains how to take
countermeasures.

Table 18-1 Solutions

Case

Cause

Solution

"Vision sensor
enhancement" does not
appear in the RT ToolBox3
workspace.

The function code of the
MELFA Smart Plus card
has not been set.

Set the function code as instructed in "5.2
Inserting the MELFA Smart Plus card".

The version of RT
ToolBox3 is old.

Refer to "3.3 Software version". The latest
version can be downloaded from the FA
website.

2 Communication with the The vision sensor is not Check the wiring of devices by referring to
vision sensor cannot be connected correctly. "5.1 Installation and wiring of devices".
established.

The network adapter is Select a network adapter to be used correctly
not set correctly. according to "7 CONFIGURING THE VISION
SENSOR COMMUNICATION SETTINGS".

3 Communication is Allow the firewall to unblock communication.
blocked by the Windows Refer to "7 CONFIGURING THE VISION
firewall. SENSOR COMMUNICATION SETTINGS".

4 No live images appear. It is affected by the Change the proxy settings by referring to "3.4
internet proxy settings. Computer settings".

5 The firmware version of Check that the firmware of the vision sensor
the vision sensor is old. being used is version 5.07.** or later.

Refer to "3.3.3 Vision sensor".

6 The region graphics are The vision sensor image | Refer to "3.3.3 Vision sensor" and delete
not displayed when the format and the job do the vision sensor job, and go back to "7
[Get] button is clicked in not match. CONFIGURING THE VISION SENSOR
the model registration COMMUNICATION SETTINGS".
editor.

7 The animation is not The AVI file is not Go to [Start] — [Settings] — [Apps] —
displayed properly. associated with [Default apps] — [Choose default apps by
(For example, a black Windows Media Player. | file type] to associate ".avi video clips" with
image appears.) Windows Media Player.

8 If the application aborts in - The state during process is automatically
the process of creating a saved. The process can be resumed from the
program automatically saved state.

Refer to "15.1 Exporting and importing
settings".

9 The position where the robot | The installed position of Check that the vision sensor is fixed securely.
grasps or places the the sensor has shifted. If the position of the sensor has shifted due to
workpiece is not stable. reasons such as interference, perform

calibration again.
Refer to "8 CALIBRATION".
The robot moves while Images need to be taken with the vision while
taking images. the robot is at a complete stop. Check the
settings of "Positioning" and "Wait Time" at
the imaging position.
Refer to "12.2 Modifying an operation".
The focus and exposure Adjust the focus and exposure time. If the
time of the vision sensor | focus has been changed, perform calibration
are incorrect. again.
Refer to "8 CALIBRATION".
10 | The workpiece grasp - Register a grasp position again.

position or placement point
is offset.

Refer to "11 REGISTERING A GRASP
POSITION".
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11 | Takt time takes long. The set speed is too low. | Review the operating speed, positioning
accuracy, and waiting time settings.

Refer to "12.2 Modifying an operation".

12 | Switching workpiece type - Up to five types of workpieces can be
registered per application. For information on
how to register and switch workpiece type,
refer to "6.3 Workpiece type number
settings".

13 | Modifying a robot program - When modifying a program for reasons such
as interlocking with the peripheral equipment
and changing movement for interference
avoidance, refer to "13 ACTUAL
OPERATION".

14 | An error occurred during An error indicating that Perform calibration within the operating

calibration, causing the robot | the robot is outside the range of the robot.
to stop. operating range has

occurred.

(L2601, L2602, L2603,

etc.)

15 The robot was stopped Move the robot back to its initial position and
and restarted from a perform calibration from the beginning.
position different from the
stop position.

16 The robot is operated in a | Operate the robot in a position where the
position where the multi-rotation flag or structure flag is not
multi-rotation flag or switched.
structure flag is switched.

17 The error "L9110 Data required for calibration calculation
calibration failure (mark cannot be acquired.
recognition)" has 1) The recognition target may be outside the
occurred. camera's field of view. Review the

calibration conditions.
Refer to "8.5 Performing calibration".

2) The recognition target may not be
recognized correctly. Review the settings
of the vision sensor recognition
parameters ("Threshold" and "Angle
Range").

Refer to "9.3 Registering a workpiece
(model) ".

18 The error "L9111 The registered mark has failed to be moved
calibration failure to the center of image (within the
(calculation of the center | convergence target value [mm]) within the
of the field of view)" has specified number of retries.
occurred. Review the conditions of calibration

completion (Convergence Target Value and

Convergence Retry Counts).

Refer to "8.5 Performing calibration".

19 The error "L9112 The robot has failed to move so that the

calibration failure
(calculation of
parallelism)" has
occurred.

registered mark and vision sensor are
parallel to each other (within the convergence
target value [deg]) within the specified
number of retries.

Review the conditions of calibration
completion (Convergence Target Value and
Convergence Retry Counts).

Refer to "8.5 Performing calibration".
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19. APPENDIX

19.1. Viewing RT ToolBox3 option card informati

Option card information can be viewed in RT ToolBox3.
Clicking "Slotn (n = 1, 2): MELFA Smart Plus" (accessed from [Online] - [Board]

on

in the tree structure of the

workspace) in online mode will display information on the MELFA Smart Plus card in the Properties window.

* The option card information in the Properties window is not updated automatic

ally. To update the

information, change the mode to offline, then online, and perform the above step again.

Online

& RV-7FR-D

BH Operation Panel

i Program

Spline

[Z] Parameter

] Monitor

5% Maintenance

Z8 Board
3 slot1:Parallel 1f0
1 slot2:MELFA Smart Plus
"1 slot4:Ethernet

4y Backup
+F Tool "2D vision sensor

appears in t

£l

HE Oscillograph
B NYE Cile lemnart

enhancement function"
he Function field.

Property
Kind Single function
Function 2D vision sensor extension

Fig. 19-1 RT ToolBox3 option card information
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19.2. How to operate the Operation Panel

The Operation Panel can be used to run a robot program, operate the hand, and perform Jog operation.
Hand operation and Jog operation are also possible for the robot controller, but pay great attention to the
robot and its surroundings.

Operation Panel
" Status: ([l :
[ (1) Task slot conditions ] s :

Progran: (N ovRD @ ovd

Line 10 e

___________________ |
' /+I W00 STERT | REZET |: Hand Align
[ (3) Operation panel ] I =¥0 OFF STOP ERD : Home Pos.
H&RD JOG — (5) 3
og
(4) Hand Joint - Off -
TaoLn ~  BAZED ~ WORK1 -

(1) Task slot conditions
Indicates the task slot conditions, program being selected, and line number being executed.

(2) Ovrd
Used to display and set the robot's override speed.
It can also be selected from the drop-down box.

(3) Operation panel
Used to control the robot. A program can be started, stopped, reset, ended, and the servos can be turned
on and off.

(4) Hand
Used to operate the robot hand. Clicking the button will display a hand operation screen. Each hand can be
opened or closed.

(5) Jog
Used to move the robot using Jog operation. Clicking the button will display a jog operation screen.
Jog operation is also possible for the robot controller.
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19.2.1. Jog operation

To perform Jog operation in online mode, allow the computer to acquire operation rights. Set the MODE key of
the robot controller to "Automatic”. If external I/O signals are used, turn OFF the operation right input from the

external 1/0.
Etatus: ali i
Line #: (6) Hand alignment
(1) Movement S¥0 0N START RESET Hand A ign.// (7) Home position
W0 0FF =TOP END Home F'n:ns./
o il | ) g movoment
(3) Tool switching uri v
Joint 0ff '/
(8) Robot's current TOOLO BARED - WORK1 (5) Workpiece
” AR S -— itch
position \.| 3.110 |: +] S mq :
:Jz: TR :I L —~— (4) Base switching
1
|3 45,840 14 + ~ (9) Jog operation for
1.J4: -2, 280 .: + : each axis
1J5: [ 21.580)h y ONLINE
|
Vg: | om0y L

(1) Movement

Select how the robot moves. The movement can be selected from "Joint", "XYZ", "TOOL", "3-axis XYZ",
"Cylinder", and "WORK". For information on each type of Jog operation, refer to the controller Instruction Manual:
Detailed explanations of functions and operations.

(2) Fixed-length settings during movement

Select the amount of robot movement. The amount of movement can be selected from "Off", "High", and "Low".
For further information on the amount of movement, refer to the controller Instruction Manual: Detailed
explanations of functions and operations.

(3) Tool switching
Select a robot tool. The tool that can be selected differs depending on the specifications of the robot controller
being connected.

(4) Base switching

Select the base coordinate number of the robot. The base coordinate number can be selected from "BASEQ" to
"BASES8".

If the base has been switched without using the base coordinate number, "BASE*" will appear.

This is available only for controllers that have the base coordinate number parameter (MEXBSNO).

(5) Workpiece switching
Select a workpiece for workpiece jog operation. The workpiece can be selected from "WORK1" to "WORK&8".

(6) Hand alignment
The posture of the robot hand can be aligned in 90° increments. This function moves the hand in 90° increments
to the values closest to the current positions of components A, B, and C.

(7) Home position
The robot can be moved to the position set in the home position parameter (JSAFE).

(8) Robot's current position
Displays the robot's current position.

(9) Jog operation for each axis
Move axes of the robot using Jog operation.
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19.2.2. Hand operation

status:

OYRD

S0 O START RESET Hand Alizn
s¥0 OFF STOP END Home Pos.
HAMD JOG
Joint - Off -
TooLn ~  B&ZED ~  WORK1 -
r— === —=a==-=- 1
1 - + /1
) |
- +
(1)Hand | _—4 SN
conditions P -+ 9
‘ G
& ~ 1 s | ONLINE
1 1
I|3 - + i
! |
I:I| = T
13 - + |
Lol o= il

(1) Hand conditions
Displays whether the hand opens or closes.

(2) Opening or closing hands
Open or close the numbered hands. (+: Opens, -: Closes)

(2) Opening or closing hands

The setting of the correspondence between the hand number and the hand connected to the robot can

be changed by parameter settings. For details, refer to "5.4 Hand settings".
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19.3. Position jump

In the phase of registering positions of the robot (registration of calibration start position, registration of
trigger position, and operation settings), the robot can be moved (using the position jump function) to a
specified position with the [Move] button in the Setting panel.

(1) Operation when registering a calibration start position

VV VY V

Setting
[1] Select a camera [4] Calibration start pos_'rtior' Current Pos @
3
21 x ooofs] A 0.00/2
[2] Specify the resolution [pixel] (a] ¥ 0.00= B: 0.00=
1600] « [ 1200 - — —
o z: 0.00/% [o 0.00/%
[3] Specify the exposure [ms] %
5.000/% . .
Stop(L) H1: 7 FL2: 0 p
@ [Ogemtion: |Linear(M\f5] v|l Move ] @
Status: &3 Mot registered
X o Teach
Program: 411 Variable: PClbst
Back Next

Fig. 19-2 Setting panel when registering a calibration start position

Clicking the [Move] button (indicated by number 1) will move the robot to the position displayed in the
[Data] tab (indicated by number 2).

Clicking the [Current Pos] button (indicated by number 3) will display the robot's current position in the
[Data] tab. Use this step when finely adjusting the position based on the current position.

Select the movement from "Operation" (indicated by number 4). (XYZ movement or joint movement)
When the [Offset] tab is selected, the position data (indicated by number 2) shows the relative position
from the current position. Use it for relative movement from the current position. (The relative position is
set in the Tool coordinate system.)
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(2) Operation when registering a trigger position or configuring operation settings

Hand status after Movement

d: 1=

[

[1] Reference position data

Current Position w

| —

8 (x| 00E & Operagion:
¥: 0.0002 B: 0.00 % it Time[sec]: 0.2012

é z: 0001 & 0.003 @ ster the Start position

[s)

Teach

: 7 FLZ: o us: &3 Not registered
Operation: |Linear(Mvs) w Move .] @ ram: WK1

Speed[%]: 10 WaitTime[secl:| 0.501% ible name: PVsTrgl
Positioning[mm]:| 0.20/= Back Hext

Fig. 19-3 Setting panel when configuring trigger or operation settings

»  Clicking the [Move] button (indicated by number 1) will move the robot to the position displayed in the
[Data] tab (indicated by number 2).

»  Clicking the [Get] button (indicated by number 3) will display the position under "Reference position
data" (indicated by number 4) in the [Data] tab. Use this step when finely adjusting the position based
on the current position.

»  Select the movement from "Operation” (indicated by number 5). (XYZ movement or joint movement)

» When the [Offset] tab is selected, the position data (indicated by number 2) shows the relative position
from the current position. Use it for relative movement from the current position. (The relative position is
set in the Tool coordinate system.)

An alert window will appear before operation starts. Read the message, and click the [OK] button.

Warning

!h Position jump(Linear motion)

The robot will mowve. Please keep your safety around
the robot. If the override exceeds 10%, it will be forced
to 10% for your safety. It is recommended to hold TB
in your hand to stop the robot in case of emergency.

“ ganCE|
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19.4. Calibration mark

Use the mark as a marker when performing non-contact type calibration for robots other than vertical 6-axis

robots.
Increase or decrease the size of the mark depending on the usage environment (camera's field of view size).
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