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1. Safety

Safety Setup

Brooks uses caution, warning, and danger labels to convey critical information required for the safe
and proper operation of the hardware and software. Read and comply with all labels to prevent
personal injury and damage to the equipment.

4\ DANGER

Read the Safety Chapter

Failure to review the Safety chapter and follow the safety warnings can result in
serious injury or death.

« All personnel involved with the operation or maintenance of this product
must read and understand the information in this safety chapter.

« Follow all applicable safety codes of the facility as well as national and
international safety codes.

« Know the facility safety procedures, safety equipment, and contact
information.

» Read and understand each procedure before performing it.

Authorized Personnel Only

This product is intended for use by trained and experienced personnel. Operators must comply with
applicable organizational operating procedures, industry standards, and all local, regional, national,
and international laws and regulations.

Copyright © 2024, Brooks Automation 1
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Explanation of Hazards and Alerts
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Explanation of Hazards and Alerts

This manual and this product use industry standard hazard alerts to notify the user of personal or
equipment safety hazards. Hazard alerts contain safety text, icons, signal words, and colors.

Safety Text

Hazard alert text follows a standard, fixed-order, three-part format.

« Identify the hazard

« State the consequences if the hazard is not avoided

« State how to avoid the hazard.

Safety Icons

« Hazard alerts contain safety icons that graphically identify the hazard.
« The safety icons in this manual conform to ISO 3864 and ANSI Z535 standards.

Signal Words and Color

Signal words inform of the level of hazard.

A DANGER

Danger indicates a hazardous situation which, if not avoided, will
result in serious injury or death.

The Danger signal word is white on a red background with an
exclamation point inside a yellow triangle with black border.

Warning indicates a hazardous situation which, if not avoided,
could result in serious injury or death.

The Warning signal word is black on an orange background with
an exclamation point inside a yellow triangle with black border.

/1\ CAUTION

Caution indicates a hazardous situation or unsafe practice which,
if not avoided, may result in minor or moderate personal

injury.

The Caution signal word is black on a yellow background with an
exclamation point inside a yellow triangle with black border.

NOTICE

Notice indicates a situation or unsafe practice which, if not
avoided, may result in equipment damage.

The Notice signal word is white on blue background with no icon.

Copyright © 2024, Brooks Automation
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Alert Example

The following is an example of a Warning hazard alert.

4 5 6

> Contact with electrical power can cause death or serious
personal injury.

1 |== . To avoid electrical shock, disconnect the power before
| troubleshooting the electrical components.

Number Description
1. How to Avoid the Hazard
2, Source of Hazard and Severity
3. General Alert Icon
4, Signal Word
5. Type of Hazard
6. Hazard Symbol(s)

Copyright © 2024, Brooks Automation 3
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General Safety Considerations

Software is not safety rated. Unplanned motion can occur as long as
power is supplied to the motors. Maximum torque could be momentarily
applied that may cause equipment damage or personal injury.

« Only operate the robot with its covers installed.

« Guarantee that safety controller features are in place (for
example, an emergency stop button and protective stop).

« Regularly test safety components to prove that they function
correctly.

Before applying power, the robot must be mounted on a rigid test stand,
secure surface, or system application. Improperly mounted robots can
cause excessive vibration and uncontrolled movement that may cause
equipment damage or personal injury.

« Always mount the robot on a secure test stand, surface, or system
before applying power.

Using parts with different inertial properties with the same robot
application can cause the robot’s performance to decrease and
potentially cause unplanned robot motion that could result in serious
personal injury.

« Do not use unauthorized parts.

« Confirm that the correct robot application is being used.

4 Copyright © 2024, Brooks Automation
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This product contains magnetic motors that can be hazardous to
implanted medical devices, such as pacemakers, and cause personal
harm, severe injury, or death.

« Maintain a safe working distance of 30 cm from the motor when

with an energized robot if you use a cardiac rhythm management
device.

@

/1N CAUTION

Unauthorized Service

Personal injury or damage to equipment may result if this product is operated or
serviced by untrained or unauthorized personnel.
« Only qualified personnel who have received certified training and have the

proper job qualifications are allowed to transport, assemble, operate, or
maintain the product.

/1\ CAUTION

Damaged Components

The use of this product when components or cables appear to be damaged
may cause equipment malfunction or personal injury.
« Do not use this product if components or cables appear to be damaged.

» Place the product in a location where it will not get damaged.

» Route cables and tubing so that they do not become damaged and do not
present a personal safety hazard.

/1N CAUTION

Inappropriate Use

Use of this product in a manner or for purposes other than for what it is intended
may cause equipment damage or personal injury.

¢ Only use the product for its intended application.
« Do not modify this product beyond its original design.

» Always operate this product with the covers in place.

> P
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/1\ CAUTION

Seismic Restraint

The use of this product in an earthquake-prone environment may cause
equipment damage or personal injury.
o The user is responsible for determining whether the product is used in an

earthquake prone environment and installing the appropriate seismic
restraints in accordance with local regulations.

Mechanical Hazards

/N CAUTION

Pinch Point

Moving parts of the product may cause squeezing or compression of fingers or
hands resulting in personal injury.
« Do not operate the product without the protective covers in place.

P P

Whenever power is applied to the product, there is the potential for automatic or
unplanned movement of the product or its components, which could result in
personal injury.
« Follow safe practices for working with energized products per the facility
requirements.

« Do not rely on the system software or process technology to prevent
unexpected product motion.

« Do not operate the product without its protective covers in place.

« While the collaborative robotics system is designed to be safe around
personnel, gravity and other factors may present hazards and should be
considered.

6 Copyright © 2024, Brooks Automation
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/1\ CAUTION

Vibration Hazard

As with any servo-based device, the robot can enter a vibratory state resulting
in mechanical and audible hazards. Vibration indicates a serious problem.
Immediately remove power.

« Before energizing, ensure the robot is bolted to a rigid metal chamber or
stand.

Electrical Hazards

Refer to the specifications of the Guidance Controller Quick Start Guide for the electrical power.

4 DANGER

Electrical Shock Hazard

Contact with electrical power can cause personal harm and serious injury.

« Toavoid electrical shock, disconnect the power before troubleshooting
the electrical components.

« Check the unit's specifications for the actual system power requirements
and use appropriate precautions.

» Never operate this product without its protection covers on.

Improper electrical connection or connection to an improper electrical supply
can result in electrical burns resulting in equipment damage, serious injury, or
death.

« Always provide the robot with the proper power supply connectors and
ground that are compliant with appropriate electrical codes.
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/Y WARNING

Electrical Fire Hazard

All energized electrical equipment poses the risk of fire, which may result in
severe injury or death. Fires in wiring, fuse boxes, energized electrical
equipment, computers, and other electrical sources require a Class C
extinguisher.

» Use afire extinguisher designed for electrical fires (Class C in the US and
Class E in Asia).

« ltis the facility's responsibility to determine if any other fire extinguishers
are needed for the system that the robot s in.

NOTICE

Improper handling of the power source or connecting devices may cause component damage or

equipment fire.
« Connect the system to an appropriate electrical supply.

« Turn off the power before servicing the unit.

« Turn off the power before disconnecting the cables.

Ergonomic Hazards

/1\ CAUTION

Heavy Lift Hazard

Failure to take the proper precautions before moving the robot could result in
back injury and muscle strain.

» Use alifting device and cart rated for the weight of the drive or arm.

« Only persons certified in operating the lifting device should be moving the
product.

/1\ CAUTION

Tipover Hazard

This product has a high center of gravity which may cause the product to tip
over and cause serious injury.

« Always properly restrain the product when moving it.

« Never operate the robot unless it is rigidly mounted.

Copyright © 2024, Brooks Automation
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/I CAUTION
Trip Hazard

Cables for power and communication and facilities create trip hazards which
may cause serious injury.
« Always route the cables where they are not in the way of traffic.

Emergency Stop Circuit (E-Stop)

The integrator of the robot must provide an emergency stop switch.

Using this product without an emergency stop circuit may cause personal
injury.

o Customer is responsible for integrating an emergency stop circuit into
their system.

« Do not override or bypass the emergency stop circuit.

Recycling and Hazardous Materials

Brooks Automation complies with the EU Directive 2002/96/EU Waste Electrical and Electronic
Equipment (WEEE).

The end user must responsibly dispose of the product and its components when disposal is
required. The initial cost of the equipment does not include cost for disposal. For further information
and assistance in disposal, email Brooks Automation Technical Support at support
preciseflex@brooksautomation.com.
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2. GDS Overview

GDS Introduction

Guidance Development Studio (GDS) is a software programming environment that enables users to
develop and debug the Guidance Programming Language (GPL) that controls the robot. Output
resources include GPL software projects and GP Flow Sequences.

GDS runs on a Windows PC. Connect the PC to a Guidance Controller locally or remotely via
Ethernet to execute and compile programs. The PC does not need to be connected to a Guidance
Controller for offline development.

Minimum PC Requirements for GDS

Executing these examples requires:

A 500 MHz or faster PC running a Windows 10 system or later
A web browser

A 10/100 Ethernet card for the PC

Atleast 100 MB of space on the PC's disk

Access to the Brooks support website (https://www.brooks.com/support/brooks-preciseflex-
support/)

Before proceeding with this GDS Guide, perform the following steps:
o Properly mount the robot

« Install and test all required safety interlocks

o Connect the power

Prior to reading this document, set up the controller as detailed in Controller Setup.

10
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A thorough understanding of GPL is not necessary to use the examples in this manual, but for
additional information about GPL functions and their associated syntax, see the Guidance
Programming Language User Manual. All GPL statements and classes with their methods and
properties are described in the Guidance Programming Language Dictionary.

Brooks Video Tutorials

Brooks has a library of detailed video tutorials for GDS topics that include:
« Connecting to Controllers

e GPL Programming
e GP Flow Programming

« IntelliGuide Vision Configuration

Visit https://www.brooks.com/support/brooks-preciseflex-support/guidance-development-studio/ to
watch the videos.
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3. Installation and Startup

Uninstalling Previous Versions of GDS

Perform the following steps to uninstall an old version of GDS.

Step Action

1. Shut down all programs that are running including virus protection programs

Bring up the Window's Control Panel by clicking Start > Settings > Control
Panel.

Depending on your version of Windows, these instructions may vary, but the
3. "uninstall" function will be similar in each version. In Windows 11, double-click
on Programs > Uninstall a Program.

4. Scroll down the list of programs, and select Precise GDS xx .

5. Right-click the program, select Uninstall and click Yes to confirm the action.

Installing GDS

To install GDS and all its components on your computer, shut down all programs that are running,
including virus protection programs, double-click the installation file, and follow the instructions.

12 Copyright © 2024, Brooks Automation
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Step Action

When the installation file opens, in the GSS Options window, PreciseVision
Connections should be selected. Click Next.

li_lp Setup - Precise GDS = pd

GDS Options

What options are available when using GDS? @
1.

Select the available options

PreciseVision Connections

MNext Cancel

In the Ready to Install window, click Install.

L Setup - Precise GDS — X

Ready to Install

2 Setup is now ready to begin installing Precize GDS UI on your computer.

Click Install to continue with the installation.

Back Install Cancel

If the installation is successful, the Completing the Precise GDS Setup Wizard
window will display. Click Finish.

£ Setup - Precise GDS —

Completing the Precise GDS
Setup Wizard

Setup has finished installing Precise GDS on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.
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Acquiring and Activating the GDS
License

Step Action

4. Open Windows' Apps menu, scroll to the Precise GDS folder, and start GDS.

Part Number: 643533 Rev. A

In the Main Menu Bar, open the Controller drop-down menu, and select GDS
License to register the GDS license.

| File Edit [ Controller

zl Show Controller Toolbar

)'3' Find & Replace
£ Find Results
Eb Output
%  Compilation Results
#9  GPL Projects
Threads

Console

Breakpoints

2
O
Bl Watch Window
&
g

Virtual Pendant

T Custom S§fements

IGDS License |

Acquiring and Activating the GDS License

All applications within GDS are functional for 30 days without the license being activated. The GDS
license enables the user to use GDS to develop software for an unlimited number of controllers.
However, the package is only licensed to execute on a single PC.

NOTE: Whether the PC is connected to or disconnected from a controller, the GDS
license is associated with the PC GDS is running on.
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Part Number: 643533 Rev. A

3. Installation and Startup

Acquiring and Activating the GDS License

To complete the software activation process, follow the procedure below and send your PC

information to sales_preciseflex@brooksautomation.com. Executing the license-activation process

in a single GDS component will activate all components.

Follow the procedure below to acquire and activate the GDS license.

Step Action

1. In GDS, select Controller > GDS License.
Copy the Server Identifier to submit to Brooks.
NOTE: If the Server Identifier is empty or blank, select a network adapter. See Changing the
Computer’s IP Address and Subnet Mask for more information on changing adapter options.
When the adapter is selected, click Associate. The built in Ethernet port is the best device
for association. The selected network adapter should be hardware that can not be removed
from the PC. Copy the Server Identifier when you are finished.
2, lﬂm GDS License X
rServer ldentifier
1778-FC8F-0000-BE9A-OESD Copy
Associate
License Key
{ Activate
GDS License Detected
3 Email the Server Identifier number to sales preciseflex@brooks.com to start the
) order process for a GDS License Key.
When you receive the GDS License Key, enter it into the License Key field and click
Activate.
e GDS License b e
Server |dentifier
4. 1778-FCBF-0000-BEQA-OESD-9BCA Copy
Associate
License Key
{CE\JED—ECF‘O? Activate
GDS License Detected Close

NOTE: You must run the application in "Administrator Mode" in order for the license to

be successfully applied.

Copyright © 2024, Brooks Automation
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3. Installation and Startup Guidance Development Studio (GDS)
Connecting the Controller to a PC Part Number: 643533 Rev. A

Connecting the Controller to a PC

NOTE: You can run GDS without a controller, and you can edit local Projects.
However, you need a controller to compile and execute projects. Any controller is OK
as long as it runs GPL, but for this manual we refer to the PreciseFlex Guidance
Controller.

The Guidance Controller includes all the software necessary to operate the robot. However, a PC or

other computer or tablet must be used as the graphical user interface (GUI) to manually operate and
program the robot.

Connect the controller to a computer directly or via a hub or switch. If connecting to a robot or
Guidance Controller, plug the cable into the RJ45/Ethernet port on the Facilities Panel (shown
below). The user can plug the cable into any of the controller's RJ45/Ethernet ports if directly
connecting to a controller.

J
/—
@
®) @
— I
B . ee.
PreciseFlex c10/c8A Facilities Panel PreciseFlex 400/3400 Facilities Panel

Changing the Computer’s IP Address and Subnet Mask

NOTE: This procedure is applicable to Windows 10.

By default the Guidance Controller is factory configured with IP address 192.168.0.1 and subnet
mask 255.255.255.0. The computer must be compatible with this IP information. To change the
computer’s IP address and subnet mask, perform the following procedure:
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Brooks Automation 3. Installation and Startup

Part Number: 643533 Rev. A Changing the Computer’s IP Address and Subnet Mask

Step Action

Go to Start > Settings > Network & Internet > Ethernet and click Change adapter
options.
< Settings
@ Ethernet
local.brooksautomation.com
1. .
Connected
Unidentified netweork
Mo Internet
Related settings
Change adapter options
Right-click the Ethernet card connected to the controller.
L-h Bluetooth Network Connection :h Ethernet 2
--..B Mot connected '-h-.,"'r Unidentified network
2. x Bluetooth Device (Personal Ar... 4 Intel(R) Ethernet Connection (...
L_ SqnchaII VPN Connection L. Wi-Fi
— “T Disabled E:Em
@ SonicWALL Virtual NIC Intel(R) Wi-Fi
Select Properties.
=t
G Disable tified network
Status Ethernet Connection (...
Diagnose
nnected
3. ®) Bridge Connections Wi-Fi 6E AX210 160MHz
Create Shortcut
%) Delete
G Rename
G Properties
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3. Installation and Startup Guidance Development Studio (GDS)

Changing the Computer’s IP Address
and Subnet Mask

Step Action

Select and highlight Internet Protocol Version 4 (TCP/IPv4) and click Properties.

Part Number: 643533 Rev. A

E Ethernet 2 Properties X

Networking  Sharing

Connect using:

? Intel{R} Ethemet Connection (14) [215-LM
4. This connection uses the following items:

&3 Client for Microsoft Networks ~
3 File and Printer Sharing for Microsaft Networks

THDNE LightWeight Fitter

T Q0S5 Packet Scheduler

IR Intemet Protocol Version 4 (TCP/IPvd)
[ 4 Microsoft Metwork Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver v
< >

Install... Uninstall Properties

If the PC is using Dynamic Host Configuration Protocol (DHCP) and is not compatible
with the controller, select the Use the following IP address option, and enter a
compatible IP address and subnet mask. A compatible IP address is 192.168.0.XXX.

Internet Protocol Version 4 (TCP/IPv4) Properties *
General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O) Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 .168 . 0 . 100
5' Subnet mask: 255 .255.255. 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l:l
Alternate DNS server: l:l
[Jvalidate settings upon exit

Cancel

Once connected to the controller, the IP address and subnet mask of the controller
can be changed to be compatible with a network.

If the PC is using a static IP address, the IP address does not need to be changed.
Click OK.
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3. Installation and Startup

Connecting to the Controller

Connecting to the Controller

To execute GPL code on the controller, establish an Ethernet connection between the PC and the
controller. Follow this procedure:

Step Action

In the toolbar IP or Host Name field, verify that the IP address for the controller is
correct. By default, Guidance controllers are configured to respond to
192.168.0.1.
1. = - ]
l._ip Guidance Development Studio
File | Edit Controller Vision Window Help
@ % 19216801 |
Click the Connect/Disconnect icon to connect.
2 lum Guidance Development Studio
File | Edit Window Help
@ %y
If more than one controller is available on your network, you can scan for all
available controllers. Click the Scan for controllers toolbar button below the File
menu. For more details, see "Changing the Controller's IP Address and Subnet
Mask ."
3.
lﬂm Guidance Development Studio
File | Edit Co sion Window Help
L ] 192.168.0.1
Select a controller from the list, and click Connect.
i Scan Controllers X
Scanned Controllers
Serial Number |/P Address Model Controller Name Gpl Version
4 0014FF-00051165 192.168.0.1 G1400A Default Configuration 4.3C5
Selected Controller Properties
I/P Address Blink
Subnet Mask
Gateway Update
Connect I Close ‘

Copyright © 2024, Brooks Automation
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3. Installation and Startup

Changing the Controller's IP Address
and Subnet Mask

Guidance Development Studio (GDS)

Part Number: 643533 Rev. A

Step Action

When the controller is connected, the IP address will be grayed out.

lﬂm Guidance Development Studio
File

Edit Controller Vision Window Help
By  192.168.0.1

GPL Projects

Once connected, the GPL Projects window will display files in memory, flash, and stored locally.

HE |

1l

~Memory 24% of 11.60 MB Used

~Flash 2% of 12.58 MB Used
o Cal_pp_rev3d
GModule.gpo
E] Main.gpl
- Pf400_exercise_rev130
GModule.gpo
[Z] Main.gpl

~Local

.
A Hello_world
GModule.gpo
B Main.gpl

Changing the Controller's IP Address and Subnet Mask

To change the controller's IP address, subnet mask, and gateway, follow the procedure below.
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Part Number: 643533 Rev. A

3. Installation and Startup
Changing the Controller's IP Address and Subnet Mask

Step Action

Click Scan for Controllers in the Guidance Discovery screen.
lﬂg»- Guidance Development Studio
1.
File | Edit Co sion Window Help
& 192.168.0.1
In the Scan Controllerspop-up window, select a controller and enter the
IP address, subnet mask, and optionally the gateway address. Click
Update.
£ Scan Controllers X
~Scanned Controllers
Serial Number I/P Address Model Controller Name Gpl Version
2' 00714FF-00077087 192.168.1.222 G1400 FACTCORY TEST CODE *NC 4.2K5
0014FF-00072460 G14008 PreciseFlex 4005 Handler | 4.3C5
cSelected Controller Properties
I/P Address 192.168.1.223 Blink
Subnet Mask | 255 255 255 0
Gateway 192.168.0.100 | Update
Connect Close
Click the Connect button on the connection pop-up window to connect
to the controller.
Selected Controller Properties
3. I/P Address | 192 168.1.223 Blink
Subnet Mask | 255.255.255.0
Gateway 192.168.0.100 Update
I Connect | Close |

Copyright © 2024, Brooks Automation
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Guidance Development Studio (GDS)
Part Number: 643533 Rev. A

4. Windows and Projects

Windows

4. Windows and Projects

Windows

GDS features specialized windows for editing three different types of programming
« Guidance Programming Language (GPL) - the computer language for programming the robot

« Vision - camera-oriented instructions and data for the IntelliGuide Vision Gripper

« GP Flow - an interface that enables the user to create a high-level programming sequence
without text-based coding

Projects

A project is the basic executable entity in GDS. It consists of two or more text files stored within a
single folder/directory.

Virtual Pendant Window

GDS includes a Virtual Manual Control Pendant that enables the robot to be manually jogged in the
same manner as the VMCP built into the controller's web browser interface. It displays the current
position of the robot as well as the tool transformation that is currently in effect. The pendant

features are:
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4. Windows and Projects
Virtual Pendant Window

» Selected Robot
» Robot Status
» Robot Position
o Tool Transform
« Jog Control

« Speed Control

Below are descriptions of each pendant section.

Virtual Pendant

~Selected Robot

| PreciseFlex 4005

~Robot Status

Enable

GPL ready

| Disable | |

~Robot Position

X
74N

i

| 330328 |

% Yaw Pitch Roll
127661 | -34.108 | 90000 | 180000

n

12

13 14 )5

[ 127661 |

-69.823

I s043¢ | e92rs | 70539 )

~Tool Transform

0000 |

X ¥
0.000

[ 161000 |

& Yaw
0000 |

Pitch
0000 |

Roll
0.000

|T(.|

~Jog Control

| Computer ||

World

| 1 Tool | | Joint ] | Free |

Selected Axis/Joint
Select 2 Jog Mode

Jog Axis

~5Speed Control

Jog Speed: 88

System Speed: 100

Description

Pendant
Section
Selected Robot
Selected | PreciseFlex 4005
Robot

Open the drop-down menu to select a robot connected to your system.

Copyright © 2024, Brooks Automation
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4. Windows and Projects Guidance Development Studio (GDS)
Virtual Pendant Window Part Number: 643533 Rev. A

il oLl Description
Section P
~Robot Status
Enable .
GPL resdly
| Disable | \
Robot Status indicates the system state and whether the robot is homed.
Robot Status
The Enable button enables power to the motors and turns on the power
supply to the amplifier for the controller.
Click the Home button before using the robot. This enables each axis to be
set to an absolute position that allows formerly taught positions or location to
be repeated.
NOTE: If your are using a PreciseFlex robot, nothing will move except for maybe the
gripper fingers.
The Disable button cuts power to the motors.
Robot Position
X ) z Yaw Pitch Rall
47471 | -339328 | 127.661 -34109 | 90.000 180.000
I 2 13 14 15
Robot Position || 127661 | -60.823 | 59430 | 696275 | 70539 )
Robot Position displays each of the robot's joint positions and the current
position and orientation of the robot's tooltip. Distances display in millimeters
and angles display in degrees.
Tool Transform
X Y z Yaw Pitch Roll
0.000 0.000 161.000 0.000 0.000 0.000 |T|
Tool
Transform
Tool Transform is an offset applied to the position and orientation of the last
joint of the robot. That point represents the point of the robot that will be
aligned when moving to a position, the tooltip of the robot.
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Part Number: 643533 Rev. A Virtual Pendant Window

FEEETL: Description
Section
~Jog Control
Computer | | World ] | Tool | l Joint ] Free
Selected Axis/Joint Jog Axis

Select a Jog Mode

o

Jog Control enables the user to move the robot in various modes manually.

Computer mode enables a Project to take control of the robot. Select
Computer mode when finished moving the robot in a jog mode of World,
Tool, Joint, or Free.

Jog Control World moves the robot's tooltip in a straight path along or rotates around the
X, Y or Z axes of the robot's base reference frame.

Tool mode is similar to World mode, except that the Tool Transform
determines the reference frame to move the tooltip along or rotate it.

Joint mode moves individual joints one at a time. Even if a joint is beyond its
limit stops, this mode can be used to drive the joint back into the operating
range.

Free mode enables one or more joints to be removed from position control
mode to allow the axis to move freely. For lightweight robots, Free allows the
operator to grip an axis and manually reposition it. The user can free multiple
joints simultaneously without using the Jog Speed setting highlighted yellow
on the Virtual Pendant. Each time an axis is selected and the plus (+) button is
clicked, the axis is freed until the user clicks the minus (-) button to place the
axis back into position control mode

Speed Control

log Speed: 88

System Speed: 100

Speed Control

Jog Speed is the speed at which the robot moves in World, Tool or Joint
Jog Control modes, from 0-100% of the max Jog Control speed.

System Speed is the speed at which the robot moves in Computer control
mode from 0-100% of the max Computer control speed.
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4. Windows and Projects Guidance Development Studio (GDS)
Threads Window Part Number: 643533 Rev. A

Threads Window

The Threads window displays status information for each active execution thread in the controller.
The main procedures for your Project will always run in their own thread. In addition, more complex
applications may initiate additional threads to enable independent execution of selected code
segments. A sample of the Threads window is shown below where each top-level line displays the
information for a different execution thread.

Threads v o X
P B |%Ecs (== _
Name State Project File Line Frame Size
= One_d_pallet Paused One_d_pallet sequence.gpl 32
One_d_pallet sequence.gpl 32 0
[ Output % Compilation Results 57 Find Results | » Threads | [J Console . Breakpoints v

The Name column specifies the name of the thread. The thread name is normally the same as the
Project name. State indicates if the thread is running or has ceased execution for some reason (e.g.
paused due to a breakpoint or error). Project displays the name of the Project running in the thread.
If the thread has ceased execution, File indicates the name of the file that contained the last
procedure executed and Line indicates the line number of the last step executed relative to the start
of the file.

The program stack window displays the list of procedures that are currently on the execution stack
for the thread specified in the Threads box. The program stack information is displayed in the
Threads window.

Threads v X

Project File Line Frame Size
- ne_d_pallet Paused One_d_pallet sequence.gpl 32
One_d_pallet sequence.gpl 32 0

+

[2 Output % Compilation Results £] Find Results  » Threads [J Console . Breakpoints ~

When a procedure is running, information on the current statement being executed is saved on the
execution stack. When a procedure calls another procedure, information about the current
statement in the calling procedure is preserved on the execution stack and a new "frame" is created
on the stack to store the step information for the called procedure.

These frames are displayed under each thread in the thread display window. Each line displays the
information for a single stack frame. So, the number of lines indicates the depth of procedure calls
currently in effect. Note, this window will only display information when the referenced thread is
active but not running.

If your program is paused, you can click the Plus (+) or Minus (-) symbols to the left in the window
below, and it will show you the stack of the programs that are being executed on that thread.

26
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Brooks Automation 4. Windows and Projects

Part Number: 643533 Rev. A File Management Window

When a procedure is running, information on the current statement being executed is saved on the
Execution Stack. When a procedure calls another procedure, information about the current
statement in the calling procedure is preserved on the Execution Stack and a new "frame" is created
on the stack to store the step information for the called procedure.

These frames are displayed under each thread in the thread display window. each line displays the
information for a single stack frame. So, the number of lines indicates the depth of procedure calls
currently in effect.

NOTE: This window will only display information when the referenced thread is active
but not running.

File Management Window

The File Management window provides access to the entire file structure of the controller or vision
system. Use the File Systems drop-down menu to switch between the two. This is wider access
than is available via the GPL Projects window, which only displays the Project area of the flash disk
and the controller's memory.

The entire file structure includes:
« all folders on the flash, such as the Parameter Database PAC files in the "/config" folder

» the ROMDISK (i.e. the in-memory simulated disk) that contains the Operator Interface web
pages

« the GPL memory image that displays the Projects loaded in the controller's memory.
» Vision Projects

o Logged Images

The File Management window is provided as a convenience for displaying files not accessible using
the GPL Projects window, such as the "Project.gpr" files.

File Management v 0 X

File Systems
[ Controller Flash e

ERRE T2V, )

1 ROMDISK
[ flash

(3 GPL

(1 NVRAM

Bc ¥s. QFf. we. Ofr. @Av. B 1.

You can double click on a file to open a read-only copy within the GDS editor region.
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GDS Screen Layout

Guidance Development Studio (GDS)

Part Number: 643533 Rev. A

GDS Screen Layout

5. GDS

After connecting to GDS, a master desktop will display. Below is an example. Desktop layouts will
vary depending on the arrangements of windows and where they are docked. GDS remembers the
last layout that was created, and it restores that layout when you re-open GDS.

GPL Projects qx
Local
[ ) Documents Folder {Local)
@ GPL Projects % Vvision Project v
Compilation Results o
Line Project File Message

Virtual Pendant v o X
~ Selected Robot
~ Robot Status
Enable
Home Not Connected
Disable || )
~ Robot Position
X Y z Yaw Pitch Roll
0.000 0.000 0.000 0.000 0.000 0.000
n J2 13 J4
(o000 J ooo0 ) oo ) o000 )
~ Tool Transform
X i z Yaw Pitch Roll
0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
~log Control

Computer| | World
Selected Axis/Joint

Tool Joint Free

Jog Axis

~ Speed Control

Jog Speed: 25

System Speed: 50

28
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The GDS window contains:
« Atitle bar that displays the IP address of the connected controller

o Atop menu bar
« Atool bar
« The main editor/debugger area

« Avariety of (dockable) windows

Each of the dockable windows can be displayed or hidden, resized and repositioned into the
arrangement that is most efficient for your use. Any space not occupied by a dockable window is
utilized by the editor/debugger.

To reposition a window, click on its title bar and drag it to its new location. If you drag a window on to
another window, they can split the space or share the space using tab controls.

If you click on the "push pin" in the top right of a window's title bar, you will either "pin" a window and
fix its location or "un-pin" a window so it can share its space with another window. Windows can be
resized by grabbing a border and stretching or shrinking it to the desired dimension.

In the following sections, the functions available from each of the major components of GDS (i.e.
main menu bar, tool bars, and windows) will be described. The components are presented in order
of importance rather than alphabetically. The following table briefly summarizes each of the
components.

Component | Description

Main Menu Bar Main menu bar that provides access to most of the functions provided by

GDS.
Main Toolbar Provides quick access to common editing and debugging functions.
Displays and manages Projects that are resident in the controller's memory
GPL Projects and in the flash disk and the PC's hard drive in the standard GPL Project
areas.

Outout Window Dlsplays all output ger\erated by the controller in connection with the
=P TV INcow execution of GPL Projects and system messages.

gzzjl);lsatlon Displays information about the compilation of GPL programs being edited
GPL Object Provides a list of the methods and properties of all GPL Classes.

Browser Window  Automatically displays abbreviated help information as text is entered.

Editor/Debugger
Window

Main window for editing and debugging procedures and global motion data.

Virtual Pendant Permits the robot to be manually jogged and displays the current robot
Window position.
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GDS Window Positioning Part Number: 643533 Rev. A

Component | Description

Displays all threads currently executing and a list of procedures on the

Threads Window execution stack for each GPL thread.
\lj\llli?\('jvcls\?a el Displays and manages all folders and files on the controller's flash disk.

Provides access to the controller's console. Enables GPL Console

conselehiiiow Commands to be entered and executed.

Find & Replace Utility for finding text references across all GPL Projects.

Watch Window Enables viewing and changing variables for a running application
Breakpoints Display and manage all breakpoints set on the controller

1/0 Display all digital and analog signals on the controller

Dialog Manager Display the output of any applications invoking the Controller Show Dialog

operations
Statement Display all statements available on the system
Browser
Custom Display the list of custom statements imported into GDS
Statements

GDS Window Positioning

GDS windows can be moved around and docked. Click the mouse cursor inside the blue top bar,
and drag the window around. The positioning icons will display. Drag the window onto a positioning
icon and to where you want to dock it on the screen.

File Edit Controller Vision Window Help
@ % 192.1638.0.1

GPL Projects

3 =3

0 01

I % Documents Folder {Local)

4l
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Main Menu Bar

The main GDS menu bar contains drop-down menus with options to execute the majority of the
GDS functions. Many of the more common functions are provided via the toolbars or within the
dockable windows. The following tables describe the operation of selections in the drop-down
menus.

lllp Guidance Development Studio

File Edit Controller Vision Window Help

File Menu

Menu Item Description

Saves the file being edited back into its Project folder. The
folder can be in memory, in the flash, or on the PC hard
drive. Changes to files in memory do not take effect until the
file is saved back to memory.

Save All Save all Projects

A new Project is created with the name specified in a
subsequent pop-up dialog box. That pop-up also permits
you to select whether you wish to create the Project in the
controller's memory, in the flash disk, or in the PC's hard
drive. This operation is equivalent to the "Create a new
project file" operation in the GPL Projects window.

Copy Project Make a copy of the selected Project

Discard any modifications made to the selected Project that
have not been saved

Save

New Project

Discard Changes

Delete Project Delete the currently selected Project

Import Project Directory Import a Project from a directory

Import From ZIP Import a Project from a ZIP file

Export Project Directory Export a Project to a directory

Export To ZIP Export a Project to a ZIP file

New File Add a new file to the currently selected Project
Delete File Delete the currently selected file

Displays the Scan Controllers pop-up window that enables

Scan for Controllers you to connect GDS to a Guidance controller.
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Main Menu Bar

Guidance Development Studio (GDS)
Part Number: 643533 Rev. A

Edit Menu

Menu ltem

Undo

Redo

Cut
Copy
Paste

Description

Standard undo and redo functions that reverse the effect of
the previous editing operations or re-instate the effect of
operations that were undone.

Standard cut, copy, and paste functions that operate on the
selected text within the GPL editor.

Controller Menu

Menu ltem

Show Controller Toolbar
Find & Replace
Find Results

Output

Compilation Results

GPL Projects

Threads

Console

Watch Window
Breakpoints
Virtual Pendant
I/0

File Management

GPL Object Browser

Description

Show or Hide the controller toolbar.

Opens the Find and Replace window

Opens the Find Results windows

Opens the GPL Output Window. Displays all output
generated by the controller in connection with the execution
of GPL Projects and system messages.

When you compile a project or scan it for errors, the system
will provide you with notifications about any issues it
detects.

Opens the GPL Projects Window. Displays and enables
management of projects residing in the controller's memory
and in the flash disk and the PC's hard drive in the standard
GPL Project areas.

Opens the Threads Window. Displays all threads currently
executing and a list of procedures on the execution stack
for each GPL thread

Opens the Console Window Enables GPL Console
Commands to be entered and executed.

Enables viewing and changing variables for a running
application

Display and manage all breakpoints set on the controller
Displays the Virtual pendant window. Enables the robot to
be manually jogged and displays the current robot position.
Display all digital and analog signals on the controller
Opens the File Manager Window. Displays and enables
management of all folders and files on the controller's flash
disk

Displays the Object Browser Window. Provides a list of
methods and properties of all GPL Classes. Automatically
displays abbreviated help information as text is entered.

32
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5. GDS

Main Menu Bar

Menu Item

Dialog Manager

Statement Browser
Custom Statements
GDS License

Description

Display the output of any applications invoking the
Controller Show Dialog operation

Display all statements available on the system
Display the list of custom statements imported into GDS
Displays the status of the GDS license

Vision Menu

Menu Item

Show Vision Toolbar
Vision Project
Cameras

Tool Properties

Camera Configuration
Vision License

Classifier Models

Stereoscopic Arm Camera

Manage Calibration

l Description

Displays the Vision Toolbar

Displays the Vision Projects window

Shows the Cameras connected to the vision system
Displays theTool Properties for the selected tool in
the vision projects

Enables you to change the resolution to the Camera
Configurationon your system

Displays the status of the Installing a Vision License
Enables you to see, edit, and train the Classifier
Models on the vision server

Performs a new stereoscopic calibration of the front-
facing or downward-facing cameras of IntelliGuide
Vision Grippers.

Manage Calibrationsenables you to copy calibration
data between the controller and the vision server.

Window Menu

Menu ltem

Close All Documents
Cascade

Tile Horizontally

Tile Vertically

Description

Closes all open documents

Displays all open documents as tabs side by side
Organizes and displays all open documents and windows
horizontally

Organizes and displays all open documents and windows
vertically

Copyright © 2024, Brooks Automation



5. GDS Guidance Development Studio (GDS)

Main Toolbar Part Number: 643533 Rev. A
Help Menu
Menu Item Description
Contents Opens a searchable Help library
About Displays the GDS version and ID information along with build

information for key components of GDS.

Main Toolbar

The Main Toolbarat the top of the GDS window provides quick access to a number of commonly
used functions.

lﬂ» Guidance Development Studio
File Edit Controller Vision Window Help
® 192.168.1.223 » ¥ % ® Tm Oned pallet ~ ») m | 5= &= (= 4= One_d_pallet ~ _

GPL Projects A
it | X .
~Memory 24% of 11.60 MB Used

~Flash 2% of 12.58 MB Used

The Main Toolbar ends to the right at the purple Connect/Disconnect button (shown below), which
applies to the vision toolbar.

"a

Some toolbar icons may become available or unavailable depending on the state of operation the
system is in. For example, while a Project is running, the Thread button becomes available.

The functions available on the main GDS Toolbar are displayed below.
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Main Toolbar

Button

"":T

g B ot

One_d_pallet «

Iltl-ll.&(-

i

One_d_pallet -

GDS TOOLBAR BUTTONS

Action

Start selected Project

Start selected Project with break

Compile selected Project

Stop the selected Project

Stop all Projects

The selected Project

Pause selected thread

Run/resume selected thread
Stop selected thread

Step Into on selected thread

Step out on selected thread

Step over on selected thread

Set current line in selected thread

Selected thread for toolbar functions
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6. GPL

GPL Projects Overview

Definition of a Project

Fil

In GPL, rather than executing a "program,” a "Project” is the basic executable entity. A Project
consists of two or more text files stored within a single disk folder (i.e. directory). Eachfile is a
standard human-readable ASCII file. The folder name and the Project name are synonymous.
Project names conform to the standard GPL symbol name convention and therefore must start with
an alphabetic character or an underscore (_) and cannot be a single underscore ().

The first character can be followed by any combination of alphanumeric characters and underscore
(). Since Project folders can be stored on the flash disk, Project names are limited to 43 characters
in length. Also, since flash disk names are case sensitive, the first alphabetic character in the
Project name is always upper case and all other alphabetic characters are lower case, e.g. "Test_
project." Specific operations within GPL and GDS are provided for loading, compiling, and
executing a Project.

e Types
Project.gpr

The file "Project.gpr" must always be present in each Project folder and is referred to as the "Project
File." This file contains information on the other files within the Project. It is a sort of manifest. For
example, the Project File stores the name of the procedure that is invoked when the Project begins
execution. GDS automatically manages the contents of this file and so it is normally hidden within
GDS. The contents of a "Project.gpr" file are viewable with a text editor. If you load a Project into
memory and run it, GPL reads the "Project.gpr” file first before it starts.

.gpl Files

There can be multiple GPL source files within a Project. Each source file has a "gpl" extension.
These files each can contain one or more program modules, which can contain multiple variable
declarations and procedures.

36
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.gpo Files

In addition, a Project can contain one, several, or no files with a "gpo" extension, a type of GPL code
file. This type of file stores a global module that is used to define things like global Locations and
Profiles. The .gpo file is convenient for saving taught robot Locations and general motion Profiles
that are accessible by all procedures within the Project. Aimost all of the work done within GDS
involves the creation, debugging, and management of the .gpl and .gpo files for a given Project.

.gpp Files

A .gpp file is a password-protected.gpl file. A password is required to open, view, and edit the file.
These files can be part of the Project structure.

.gsq Files

A .gsq file is a GP Flow sequence file that enables users to create high-level sequences of
instructions without coding. It is part of the GP Flow process. When the Generate button is clicked,
the system produces the corresponding GPL code for the Project to run. See GP Flow
Programming Example: Pick and Place for more information.

Documents and Tools

Files such as .gpl and .gpo are considered "documents" to be created and modified. Tools such as
those listed in the Controller drop-down menu are used to create and modify those documents.
Many tool windows and toolbars can be moved around the screen and docked around the
document for your convenience.

The Project as a Collection of Files

Since a Project consists of a collection of files within a disk folder, loading a Project into memory or
copying a Project from memory or between disk units is equivalent to copying a file folder and all of
its contents. So, Projects can be managed by dragging and dropping their associated files and
folders onto the destination device. Although only one Project can be executed at any time, multiple
Projects can be concurrently loaded into memory.

GPL Project Libraries

As a convenience when developing large software Projects or for sharing software modules, GDS
supports GPL Project Libraries. This feature permits any Project to reference another GPL Project
and utilize its public routines and data. No special operations must be performed to convert a
Projectinto a Library. Any Project can be utilized as a Library. To reference a Project as a Library,
the main Project must be modified to add the name of the Library into its Project File using the
Project Window within GDS. A main Project can reference multiple Libraries and Libraries can
reference other Libraries.
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When the main Project is compiled, all the files in its referenced Libraries are logically included into
the main Project. If two different main Projects refer to the same Library, the Library files are
compiled separately into each main Project. This means:

« The use of shared Library Projects does not save memory.

« Global variables defined in the Library Projects are allocated separately for each main
Project, so multiple main Projects cannot share data using global variables in the Libraries.

When GDS loads a main Project from flash, it automatically loads any referenced Library Projects
from flash. If the Libraries are already loaded, the loaded Libraries are used. If you use GDS to load
Libraries from the PC during development, the corresponding Libraries on flash are ignored. When
you unload a main Project, the referenced Libraries are not unloaded. If you use GDS to load a main
Project from the PC, you must also manually load the Libraries from the PC or from flash.

GPL Naming Conventions

In order to standardize filename and Project-name conventions, GPL differentiates between certain
characters and uppercase/lowercase letters in a filename or Project name. For example, GDS will
automatically change a forbidden character such as a dash (-) to an acceptable filename character
such as an underscore (_). GDS will also change an uppercase letter in a filename to a lowercase
letter.

GPL Projects Window

The GPL Projects window is one of the most useful windows in GDS. The GPL Projects window
displays Projects that are loaded in the controller's memory as well as Projects stored in the
controller's flash disk and in the PC's hard drive. This window enables Projects to be created,
edited, selected for execution, deleted, and transferred between the controller's memory and the
disk areas.

38
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GPL Projects
i = &

~Memory 35% of 11.60 MB Used

41

4 L'-EP_,L| One_d_pallet
GModule.gpo
=] PARobot_auto_center.gpl

& seqguence.gsq

~Flash 22% of 12.58 MB Used

| E'{—,!J Cal_pp_rev3s

[ f_,’T'a‘ Pf400_exercise_rev130
I @ One_d_pallet_adjust

[ f_,’T'a‘ nest_sample

I Lﬁ move_2_points

rLocal

[ j Documents Folder (Local)
I ¢ Robot Projects

[ j PCB Demo Projects

I % Framework Projects

@ GPL Projects % vision Project

o The upper window, the Memory window, indicates all Projects loaded into the controller's
memory. Once loaded into memory, these Projects are eligible to be executed. The amount of
the controller's memory still available for use is displayed. To select a Project for execution or
debugging, use the top GDS tool bar.

« The middle window, the Flash window, indicates the Projects stored in the controller's flash

disk (/flash/projects/) directory.

« The lower window, the Local window, shows the Projects stored in GPL Projects areas on the
PC's hard drive. If you hover your mouse over the "Documents Folder," the path to the file

repository will display.

File Edit Controller Vision

@ % 192.168.0.1

GPL Projects

.. ~

Windo

~Local

4 FU Helln world lag

4 % Documents Foldri{Localj

CAUsers\Documents\GPL Projects

[£] Main.gpl
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You could also right-click on "Documents folder," and select Navigate to Repository from the
menu to go to the file repository.

l;} Guidance Development Studio: 5.0.3.1
File Edit Controller Vision Window Help
@ % 192.168.0.1

GPL Projects v 0 X

~Local
|

I !}Documents Fold

Mew Project

-

Import Project b

1] Add Repository

Remove Repository

Iu Mavigate To Repositoryl

D Refresh Local Projects

The PC hard drive folder that contains GPL Projects is located in the my documents folder. It is
called “GPL Projects.” In addition to the local GPL Projects folder, users can identify additional
folders to map to the local Project settings. This can be done by right clicking in the local Project
area and selecting Add Repository. Each specified folder will appear as a top-level node in the lower
GPL Projects window. This permits multiple hard drive folders to be simultaneously displayed and
accessed. To edit a file within a Project, expand the contents of the Project and double click on the
file of interest. You can edit Projects stored in memory, in the flash, or on the PC's hard drive.

To copy a Project between memory, the flash, or the hard drive, drag-and-drop the Project between
windows. Projects that have been modified while in memory must be dragged-and-dropped to flash
or the hard drive if you want to preserve the changes in the event that the controller is powered
down.

NOTE: If you drag and copy a file from the hard drive into memory, it is still only a
copy. The file on the hard drive will not be affected by any changes you make to the
copy in memory.

If you drag and copy a file from memory to the hard drive, it will overwrite the local copy of that file.

Another way to copy a file between GPL Projects windows is to click on the Copy icon in the GPL
Projects toolbar. It will launch a Copy New Project pop-up window from which you can copy a
source file and rename it. After you click the Accept button, it will leave the copy in memory.
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File Edit Controller Vision
Py  192.168.0.1
GPL Projects
it =& X .

~Memory 24% of 11.60 MB Used

Window Help

~Flash 2% of 12.58 MB Used

4 Cal_pp_rev38

E] Main.gpl

[Z] Main.gpl

GModule.gpo

a Pf400_exercise_rev130
GModule.gpo

ik Copy New Project X

rSource Location
Memory (Controller)
Flash (Controller)

Documents Folder (Local)

Local

A Hello_world

4 'j Documents Folder {Local)

GModule.gpo

~Project Name

| Hello_world |

The following table describes the operations available via the GPL Projects tool bar.

Icon l

VE & XD

New Project

Save Project

Tool Title

Delete Project Or Component

Copy selected Project or file

Discard unsaved changes in Project

ﬂ- Export / Import Project
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The image below shows the context menus available when you right-click on a Project, Project file,
or local Project archive.

iﬂm Guidance Development Studio: 5.2.0.6

File Edit Controller Vision Visualizer Window Help

B,

% 192.168.1.223

L

i B[ X s

Memory 35% of 11.60 MB Used ——————

nm One_d_pallet

5 Hgu &b X

~Memory 35% of 11.60 MB Used

GMod
[Z] PARob:
) sequen

‘& sequen

—
~Flash 22% of 12.5
[Z3 Cal_pp_re
[Z3 Pf400_exe
f—g_,l-' One_d_pal
f_i_,h‘ nest_samp
@ move_2_p

rLocal

b 'j Document]
I Robot Proj

PR One d pal

By
X

Save

Save All

Copy Project
Delete Project
Rename Project
Discard Changes
New Praject
Import Project
Export Project

New File

Edit Project Properties

4 One_d_pallet New Project
GModule.gpo
=] PARobot_auto_center.gpl
Ej sequence.gpl|

a y
o seq Rename File

Import Project 3

Add Repository

Remove Repository

NI

T

Navigate To Repository

I
Flash 22% of 12 15 New File

 FA Calppl X Delete File Refresh Local Projects
I [Z9 PfA00_e
i @ One_d.| Protect File
4 b Y nest_sal Unprotect File
» P b (73 move_2_points
= o
L]

% PCB Demo Projects

The following table describes the operations available by right-clicking in the GPL Projects window.

Right-Click |

Edit

Project Properties

Import Project

Export Project

New Project

Add New ltem

Copy Project

Delete

Rename

Description

Displays information from the Project File including the Project name and
list of components. Enables the procedure, which is called when the
Project is executed, to be changed. (See below)

Permits a Project to be copied between a folder in the PC's file system and
the controller's memory, the controller's flash drive, or the hard drive GDS
Project area. These functions simplify sharing Projects in a common
network drive and are convenient for exchanging Projects via email. In
addition, Projects can be dragged from the PC's file system and dropped
into the GDS Project area. However, the reverse process is not currently
supported.

Same as the "Edit File" toolbar selection.
Same as the "New Project" toolbar selection.
Same as the "Add Item to Project" toolbar selection.

Copies or duplicates the selected Project. A pop-up window is displayed
that permits the destination and new name of the copy of the Project to be
specified.

Same as the "Delete Project or Component" toolbar selection.

Renames a single Project file. This function can be operate on files stored
in Flash, Memory and on the PC. This operation does not support renaming
an entire Project.

NOTE: Users should only rename files, not projects.
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Right-Click

Description

Protect

Unprotect

To prevent other users from seeing or modifying your GPL source code or
other data, you can encrypt ("protect”) a file within a Project. Protected files
can be executed by anyone but cannot be edited. The protection requires a
password that is embedded into the encrypted file.

Selecting this operation will prompt the user for a password and a one-line
description that is shown if the file is opened in the editor.

NOTE: Once afile is protected, it can only be unprotected using the same
password. Keep a secure backup of the unprotected version of the file in case
you forget the password.

This process can only be performed on individual files that are part of a
Project that is stored on the PC, not an entire Project. Once afile is
protected within a Project, the Project can then be transferred to a
controller's Flash or Memory.

Enables a developer to unprotect a previously protected file that is part of a
Project. The unprotect function can only operate on files that are stored on
a PC and requires the password originally used to protect the file. If a file
resides on a controller, it must first be transferred to the PC and then
unprotected.

This operation cannot be performed on an entire Project, only individual
files of a Project.

When Edit Project Properties is selected, the Project Properties pop-up window displays, which
contains information on the files contained within the selected Project.

L Project Properties pd
Edit Date 5/8/2024 3:51:50 PM ~Project Library List
Directory Name One_d_pallet Up
Project Name  One_d_pallet Down
Starting Method | sequence v
Add
Delete

The Starting Method specifies the name of any subroutine within the Project that will be executed

first when the Project execution begins.
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The files contained within each Project Library are compiled into the main Project as though they
were explicitly named in the Project File List. If a GPL Project is loaded from the Flash Disk to a
controller's memory, any referenced Libraries are automatically loaded. If a GPL Project is loaded
from the PC, any referenced Libraries must be manually loaded into a controller's memory.

GPL Output Window

The GPL Output Window displays all output from the controller that is generated in connection with
executing a GPL Project or output from a user application. For example, when you compile a GPL
Project, the output of the compiler including any error messages will be displayed in this window. In
addition, if your GPL program generates any text output, e.g. by executing a "Console.WriteLine"
method, this output will also be displayed in the GPL Output Window.

Output v X
[GPL] Moving to Position

[ Output | ¢ Compilation Results £ Find Results  » Threads O conscle . Breakpoints ~

If you want to Clear the contents of this window or Copy the contents to a file, right-click anywhere
in the window to get a pop-up menu to execute these operations.

GPL Object Browser Window

The Object Browser Window displays syntax and information for all of the GPL statements and
class methods and properties. This dockable window operates in a fashion similar to the .NET
Object Browser.
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Compilation Window

Gpl Object Browser

e
&

S

&

=l

e

*

g

&+

3

¢ File

v

S

&

S

&+

=3

*

e

*

e
*
e
&

e

Array
Console
Constants
Controller
Exception

Functions
IPEndPoint

Latch

Location

Math

Modbus

Mave

Profile

:“j Accel As Double

“* AccelRamp As Double
W Clonel() As Profile

:“j Decel As Double

e

*! DecelRamp As Double

You can browse the tree view in the upper panel of the Object Browser for syntax information on
specific statements, methods or properties. An icon to the left of each line provides a quick visual
queue to indicate the type of the language element. When you select an item in the top panel, a

short description of the language element is displayed in the lower panel.

To access the help page for the item, double-click on an item to navigate to the help topic for that
item. This will open the PreciseFlex Library at the dictionary page for the selected item. The Object
Browser is an information window and source of help information only, so there are no tools
associated with this window.

Compilation Window

When a project in memory is compiled, any errors detected will be displayed in the compilation
window. You can double-click on any line in the list, and the cursor in the Editor Window will jump to
the text line that generated the error.

Compilation Results

Line
34
47
47
50
87

o0

Project

One_d_pallet
One_d_pallet
One_d_pallet
One_d_pallet
One_d_pallet

Mna A nallat

File
sequence.gpl
sequence.gpl
sequence.gpl
sequence.gpl
sequence.gpl

coanmanca anl

Message

Expression expected.

‘If expected.

Expression expected.

End of statement expected.
"While’ expected.

Cnd ~f ctatarmmant avnactoc
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Console Window

The Console window provides access to the GPL console commands. This window is equivalent to
connecting to the serial port of the controller. Console commands are simple, non-graphic text
commands that perform rudimentary operations such as displaying the current memory usage.

During normal operation and software development, you should not need to issue console
commands, since their functionality is provided by the browser interface and GDS. However, the
Console window is provided in GDS for completeness.

The Console window example below shows where a command has been issued.

Console v X

pd 1801
1801, 1, 1, 0, "GPL program String" = ™"

| v

E) Output % Compilation Results 47 Find Results  » Threads O console . Breakpoints v

For more information on GPL console commands, see the "Software Reference" section of the
PreciseFlex Library.

Editor and Debugger Window

Editing a .gpl File

The Editor and Debugger window is the primary focus of GDS and occupies all of the space not
utilized by the displayed dockable windows. This window enables you to create and modify GPL
source files and global GPL motion and program variables, and to debug GPL procedures by single
stepping, setting breakpoints, displaying variable values, etc. In its normal source code editing
mode, the window will look like this:
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ﬂ sequence.gpl X

[ =%, Module_seqguence » || B State_Done v
1 ' Auto Generated Code. ~
2 ' Created: 5/6/2024 12:36:25 PM
3
4 [FIModule Module_sequence
5
6 Const State_Done As Integer = @

7 Const State_OnlInitializeFunction As Integer = 1
8 Const State_OnRunFunction As Integer = 2

9 Const State_OnErrorFunction As Integer = 3

1e

11 H " <summary>

12 ' The current state in the state machine

13 ' < /summary>

14 Public CurrentState As Integer = State_OnInitializeFunction
15

16 H ' <summary>

17 " Error Tracking Variables

18 ' < /summary>

19 Public Error_Exception As Exception

28 Public Error_Code As Integer

21 Public Error_Message As String

22 Public Error_State As Integer

23 Public Error_ResponseMask As Integer

24 Public Error_Response As Integer

25 Public Error_Report As Boolean

26

27 © ' <summary>

28 | " The entry point for the state machine kil

To open a file for editing, double-click on a ".gpl" file in the GPL Projects window.

GPL Projects

4 [ZH Hello_

@ GMEdule.gpo

I ] Main.gp!

As each file is opened, at the top of the editor window, tabs with the names of opened files are
dynamically created to enable you easily switch between files.
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E sequence.gpl X

[ =, Module_s\uence

to Generated Code.
5/6/20824 12:36:25 PM

ted:

4 [HModule ule sequence

5

6 Const S5ta Done As Integer = @

7 Const State YnlnitializeFunction As Integer = 1
8 Const State_OMBunFunction As Integer = 2

9 Const State OnErrorFunction As Integer = 3

You can edit files located in the controller's memory, in the controller's flash disk or in the PC's hard
drive. Any files that have been modified and not saved are displayed in bold on the GPL Projects
display. Just below the file tabs, two drop-down menus are available for quickly positioning the
cursor at a specific module and procedure within a file.

The editor operates in the typical manner for inserting, deleting, cutting, and pasting text. In
addition, context sensitive help is available. For example, in the screen shot below, a pop-up
window displays when the editor recognizes you attempt to enter a property or method for the GPL

vision class.
27 H ' <summary>
23 * The entry point for the state machine
29 " </ summary>
38 [2 Public Sub sequence()
31
32 Dim vis As New Vision
33
34
3 -l Sub Vision.Disconnect()
36 L& ErrorCode * Closes the network connection associated with a vision object
37 [* Instance oo S —
- & IPAddress
29 [sa Process reer
40 < ’roperty(”correlation.solvestart " + CStr(group) + " , ;")
@ Result
& ResultCount
M Status
& ToolProperty

The editor automatically capitalizes keywords and built-in system classes, methods, and properties

and color codes the text for greater readability.
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7. GPO

Editing a .gpo File

The .gpo file is a global modules file that contains motion objects and/or global GPL variables. Itis
an object file, a type of GPL code file. Double-click the .gpo file to openit.

GPL Projects ~ 0 X

GModule.gpo
=] Main.gpl

The editor screen will display Variable Types in the left panel and their Values on the right.

' GModulegpo X

Variable Types —— ||~ Values
Locations .0 || X P LR RAMN RO
Profiles

Name Type Location

@ Item Count: 1

Reference Frames
Pallet Frames

All Variables loc ‘Canesian ~ [0.000 0000 0.000 0.000 0.000 0.000

Integers

Singles

The toolbar at the top of the Values window will display icons that provide functions to interact with
the GPL data. Some of the tool icons are dynamic, and they display only as needed depending on
the variable type.
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' GModulegpo X

Variable Types ——— ||~ Values
locations i ||| X P OO0 A XO
Profiles
Name Type

Reference Frames

Pallet Frames @ Item Count: 1

All Variables loc ‘CarteSian v ‘0-000 0.000 0 0.000 0.000 0.000
Integers

Singles

Here are the toolbar icon definitions:

Icon Description

¥ Add

ELL]
s

X Delete

+= Insert new item into an array
..E Append a new item into an array
NE Delete the selected array item

Find the reference to the variable in the Project

Add selected item to the watch window

Record the current position of the robot into the selected location
Teach a vision pick offset and assign to the value of a location

Use the vision system to locate an object and assign to the value of a location

N R

Apply the current location as a TOOL offset for the robot

&

Run a process to define a tool offset via a tech sequence.

If you select Pallet Frames, the following icons will display.
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B sequence.gpl GModulegpo X

~Variable Types I ~Values
Locations fmXe OR & }F‘:
Profiles
MName Counts Spacing

Reference Frames

@ Item Count: 1

All Variables Row Space |0.000
Integers loc2 Col Space  |0.000
Singles Layer Space 0.000

Description

[l Teach a frame using 3 robot points

’ Teach a pallet using the robot

Additional GPO Editor Toolbar Commands

- Add: Creates a single item or an array of global Location, Profile and RefFrame motion objects
as well as single or arrays of String, Integer, Single and Double GPL global variables.

- Delete: Deletes a selected global variable or array.

- Record: Sets the position of the selected global Location equal to the current location of a robot.
The number of the robot is specified by the drop-box to the right of the Record button.

- Jog To : Manually moves the robot to the selected location. See the image below for the jog being
enabled.

When GDS is connected to a controller, the Jog To function assists in modifying the position and
orientation of global Locations by enabling the robot to move back and forth between its current
location and the value of a selected global Location. To activate this function, select a Location
value, select a Location object, and check the Enable box in the Jog To panel. The following panel
will then be displayed. The jog control is built into the GPO editor.
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GModulegpo X

~ Variable Types ﬁrVaIues
Locations J__.| X & /O = ﬂ ¥ "‘ 2 =
Profiles
Reference Frames WELLS Type Location Config Ref
Pallet Frames @ aaa Item Count: 4
All Variables 2aa(0) Cartesian > |[0.000 0000 0.000 0.000 0.000 0.000 Unchanged
Integers aaa(1) | Cartesian > |/0.000 0.000 0000 0.000 0.000 0.000 Unchanged
Singles aaa(2) Cartesian ™ ||0.000 0.000 0.000 0.000 0.000 0.000 Unchanged
SD:::;,:I::S aaa(3) Cartesian ¥ |0.000 0.000 0.000 0.000 0.000 0.000 Unchanged
@ Item Count: 5
pallet_origin Cartesian ~ [|434.243 -63.283 125905 -0.978 90.000 180.000|( Unchanged
Cartesian ~ §0.000 0.000 0.000 -132.985 1.775 139.979 ‘ Unchanged pall
pallet_x Cartesian ~ | 430944 -42.087 297.900 -2.120 90.000 180.000 | Unchanged
JDg’T[li place_loc Cartesian >~ | 408475 179.217 143628 1773 90.000 -180.000| Unchanged
[ Lble @] || | safetoc | Cortesian v | 261512 -19.641 379.675 -0224 90000 180.000| Unchanged

‘ Jog to the selected Iocation—.l

[[ Hgl < >

To move the robot between its current location and the position and orientation of the selected
global Location object or its approach point, click and hold down the Jog To, Jog Back or Jog
Above buttons. The robot will only move when the buttons are clicked.

In the GPO editor, these are the buttons:

Icon Description

Jog to location

£
!; Jog above location
£

Jog away

The Jog Speed for the operation is located at the bottom of the Virtual Pendant Window

~-5peed Control -
log Speed: 88

System Speed: 100
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While a Project is executing and is paused by a breakpoint or other means, the Project will enter the
debugger operation. A GPL file being controlled by the debugger will appear in a tab in the same

manner as files being edited.

v
[‘5, Module_seguence v | @ sequence() v
28 """ The entry point for the state machine
29 " ¢ /summary >
30 [ Public Sub sequence()
31
(3 32 While CurrentState <> @
33
O 34 Select CurrentState
35 Case State_OnInitializeFunction
36 CurrentState = OnInitializeFunction()
37
38 Case State_OnRunFunction
39 CurrentState = OnRunFunction()
48
41 Case State_OnErrorFunction
43 CurrentState = OnErrorFunction()
43
44 End Select
45
46 End While
A7 End Sub

As a visual cue, files being debugged are displayed with a gray background. Also, in the left margin,
the next step to be executed is indicated by a yellow arrow. Any breakpoints that are set are
indicated by a red dot as in line 34 above. Breakpoints can be set or cleared by clicking in the left

margin.

The Toggle Breakpoints and Clear All Breakpoints functions are in the breakpoint window
(displayed with the menu selection Controller > Breakpoints), shown below. Click on the Break
on Specific Codes button, indicated by the arrow below, to change how GPL handles exceptions.
By default GPL will not automatically break on an exception. But it can be useful to change this
behavior to break on any exceptions or on exceptions with a specific set of error codes.

Breakpoints

:E @ Break On Specific Codes =

A

Project File

One_d_pallet sequence.gpl 34

[ Output % Compilation Results &7 Find Results b Threads [ Console . Breakpoints
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If you hover the cursor over a variable, the variable's name, type, and current value are displayed for
the current context. Both the standard source code editor and the debugger can have their screens
split. So, multiple editors and debuggers can be simultaneously active.
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8. Vision

Connecting to the Vision Server

If your PreciseFlex robot is equipped with an IntelliGuide Vision Gripper, this section outlines how to
connect to the internal vision server via GDS.

In the top center of the desktop, on the vision toolbar, click the purple Connect/Disconnect EI
button to connect to the vision server if the correct IP address is displaying.

. | ®y 192.168.0.200 Vision Project: None

N

Alternatively, click on the blue Scan for Vision Servers button IZI

~ '. 192.168.1.224 Vision Project: None

The Scanned Vision Servers window will display the available IP addresses of the vision servers.
Select a vision server, and click Connect.
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r Scanned Vision Servers

IP Address
192 168.1.224 5208

Server Version

~ Selected Vision Server Properties
IP Address 192.168.1.224

Subnet Mask = 255 255 255 0
Gateway 192.168.0.1

Install

Update

Scan

[ I

Connect Close |

To change the IP Address, type in a new IP address, and click the Update button as shown below.

NOTE: This step is used to change the IP address of the vision server. Do it if you
need to change the address before connecting. Otherwise, select a different address
from the list above to use as the connection address.

rScanned Vision Servers

IP Address
192.168.1.224 5208

Server Version

r Selected Vision Server Properties
IP Address 192.168.1.224

Install

Subnet Mask | 255 255 255.0 \
Gateway 192.168.0.1 Update

- ) Connect

Scan

Close

To install a new version of vision server software, click the Install button.

~Scanned Vision Servers

IP Address
192.168.1.224 5208

Server Version

- Selected Vision Server Properties
IP Address 192.168.1.224

Install
Subnet Mask | 255 255 2550 //'

Gateway 192.168.0.1 Update

Close
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In the pop-up window that the Install button generates, locate the appropriate executable file for
installation

Vision Toolbar

The vision toolbar displays the vision server to which you are connected and the project that is
loaded into GDS.

Wy 192.168.1.224 Vision Project: *Camera_1_Project [ | & X m - L

Click Save to save the vision project. Only the vision project will get saved, not the GPL project.

=~

Wa 192.168.1.224 Vision Project: *Camera_1 Project [l | & | & X 8 =5 L

Click Load a New Project to select another project.

‘.. 192.168.1.224 Vision Project: *Camera_1_Project| [ ||“j."r ,_=; XKoo s L

The Select a Project window will display. Select a project from the list, and click Accept.

'_ilp Select a project X

L~

r Existing projects
Camera_1_Project
Camera_2_Project
classifier_test
ClassifierTraining
PV_Cam2_Locate
Server_5_0_Front_Camera
test

Clear Clear the Current Project to clear it.

Va 192.168.1.224 Vision Project: *Camera_1_Project| |l | & d; X = L
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Take a Picture takes a picture using the camera that is currently selected. (see also the Camera
Display Window window).

Wy 192.168.1224 Vision Project: *“Camera_1 _Project| [ @ & X [6@|= X

Camera

USB Cam1 USB Cam2

Live Video Mode executes a continuous steam of images from the currently selected camera.

Wy 192.168.1.224 Vision Project: *Camera_1_Project| [l | @& & < | i EI LI
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Vision Drop-Down Menu
In the main menu bar, the Vision drop-down menu links to the following windows and resources:

Vision Projects

Vision Projects opens the Vision Projects window, which contains the vision tools.

File Edit Controller | Vision

Show Vision Toolbar

]
|$ Vision Projects |
@8 Cameras

Tool Properties

Camera Configuration
Vision License

B  Classifier Models

Stereoscopic Arm Camera

Manage Calibrations

Cameras

Cameras opens the Camera Display window, which contains camera resources.

File Edit Controller | Vision

Show Vision Toolbar

Vision Projects

Cameras

wE| ¢ <

Tool Properties

Camera Configuration

Vision License

'

Classifier Models

Stereoscopic Arm Camera

Manage Calibrations
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8. Vision

Vision Drop-Down Menu

Use the resources in the Camera Display window to interact with the forward-facing camera (USB
Cam 1) and the downward-facing camera (USB Cam 2).

IUSB Camll

T T —
e » S Ire : TR

< »

Downward-facing camera (USB Cam 2) looking at worktable surface

USE Cam1 [ USB Cam2
USB Cam1

Camera Number: 1
Type: DirectShow
Resolution: 2592x1944

USE Cam1 | USB Cam2 |
&3

USB Cam2

Camera Number: 2
Type: DirectShow
Resolution: 2592x1944

Tool Properties

Tool Properties will display whatever vision project and vision tool is selected at the moment.
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8. Vision

Vision Drop-Down Menu

File Edit Controller | Vision

EI Show Vision Toolbar

% Vision Projects
i Cameras

| Tool Properties

Camera Configuration

Vision License
B  Classifier Models

Sterecscopic Arm Camera

Manage Calibrations

In the example below, the "acquire_cam_1" Vision Tool is selected, and its properties display in a

window on the right side of GDS.

Click the camera icon 3

Vision Project

- Process Manager
iR X » D 4

4 arucos_locate
2 acquire_cam_1
B arucos_locate
4 harcode_process
L acquire_cam_1
Il be
4 classifier_process Iy
] a -

Tool Properties

2 =@

in the upper left of the Tool Properties window to switch from Camera 1
(forward facing) to Camera 2 (downward facing).

r Vision Toolbox
(») General
& Acquire
& Classifier
o Image Processing
A Light Control
Q, Sharpness Detector

@ Location

~ Vision Tools

B X|»
@Anquire

& acquire_cam_1

@ Barcode Reader
Wl be
(») Blob Finder

Camera Configuration

| Property

(~) 1dentity

‘ Camera Number
Name

‘@ Advanced Operation
Acquire Extension

T Acquire Max Save Images

| Acquire Mode

‘ Acquire Path
Acquire Prefix

: Active Layer

: Jpeg Quality
Monochrome Display

@ Video Properties
Backlight Compensation

‘ Brightness

Contrast

Exposure
Gain
Gamma
Hue
Saturation
Sharnness

Value

1
acquire_cam_1

PNG
100

Normal Acguire

demoimage
Monochrome

90
O

ollo]oll=]lwn|[a|le]l=]|l<

Camera Configuration opens the Camera Properties window, from which you can modify the

cameras' pixel resolution.
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File Edit Controller | Vision | Window

ZI Show Vision Toolbar

% Vision Projects

i Cameras

Tool Properties

| Camera Configuration ‘
Vision License

B  Classifier Models
Stereoscopic Arm Camera
Manage Calibrations

l,ﬂn- Camera Properties

-

1 USBE Cam1
2 USB Cam2

Camera Enabled:
Camera Number:
Camera Name:

Type:

Camera Configuration

Current Resolution: 2592x1944

Desired Resolution:

]

2

USB Cam2
DirectShow

2592x1944 ¥
160x120
320x240
640x480

| eooxs00
1024x768
1280x720

| 1280960

| 1600x1200
1920x1080
2048x1536

2592%1944

» The higher the resolution, the higher the image quality, but the slower the pictures get taken.

« The lower the resolution, the lower the image quality, but the faster the pictures get taken. It's
best to not use a resolution lower than 640 x 480, though it depends on the application.

After changing the camera resolution, click the Record button.

l\ﬂ» Camera Properties

X

-

1 USB Cam1
2 USB Cam2

r Camera Configuration

Camera Enabled:  [v]

Camera Number: 1
USB Cam1
Type: DirectShow
Current Resolution: 2592x1944

Camera Name:

Desired Resolution: | 250241944

Cancel

Installing a Vision License

The vision license is pre-installed on every IntelliGuide Vision Gripper. You only need to install it if
the vision processing is being run on an external device. To get a vision license, send your PC
information to sales preciseflex@brooksautomation.com.

Follow the procedure below to acquire and activate a vision license.
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8. Vision

Vision Drop-Down Menu

Step Action

to display the vision server license.

File Edit Controller | Vision

Show Vision Toolbar

Vision Projects

Cameras

HE ¢4

Tool Properties

Camera Configuration

Vision License

2

Classifier Models

Stereoscopic Arm Camera

Manage Calibrations

In the main title bar, select the Vision drop-down menu, then select Vision License

Select and copy the Server Identifier number.

. -
Ly Vision Server License

X

F Server |dentifier

|I Copy |

Associate

I
\

 License Key

\

Activate

Vision License Detected

Close

Email the Server Identifier number to sales p

reciseflex@brooks.com to start the

order process for a vision server license key.

and click Activate.

When you receive the vision server license key, enter it into the License Key field

e .
Ly Vision Server License

A
7\

Server Identifier

Copy

ociate

(License Key

[l Activate I

Vision License Detected

-

Close
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NOTE: You must run the application in administrator mode in order for the license to

be successfully applied.

Classifier Models

Classifier Models contain positive conditions and negative conditions attributed to a region of the
camera's field of view. They are used for classification — positive or negative — and not for object

location.

- Positive conditions represent the presence of the specific characteristic or condition the classifier

model is trying to identify.

- Negative conditions represent the absence of the specific characteristic or condition the classifier

model is trying to identify.

| File Edit Controller [ Vision

Z| Show Vision Toolbar

% Vision Projects

B8 Cameras
Tool Properties

Camera Configuration

Vision License

B  Classifier Models

Sterecscopic Arm Camera

Manage Calibrations

Classifier Models must be trained, and that training information is saved in a Model file. The menu
selection Classifier Models displays the available Classifier Models you've trained. See Selecting

and Training Classifier Models.

l:_‘p Classifier Models

Available Models
Model_1
Model_2
Copy Delete Edit | ‘ Close
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Stereoscopic Arm Camera

Stereoscopic camera calibration determines the relationship between the robot coordinate system

and the camera coordinate system. See the IntelliGuide Vision user manual instructions on how to
perform the Stereoscopic Camera Calibration.

| File Edit Controller | Vision

Show Vision Toolbar

Vision Projects

Cameras

BE <[4

Tool Properties

Camera Configuration
Vision License

Classifier Maodels

' 2

Stereoscopic Arm Camera

Manage Calibrations

Manage Calibrations

Stereoscopic Calibration is when a robot takes multiple photos of a target and creates a Calibration
Model. The photo calibration model data is stored on the robot's controller.

The Manage Calibrations tool helps transfer a copy of that data from the robot's controller to the
IntelliGuide gripper. If you detach that IntelliGuide gripper and attach it to another PreciseFlex robot,
you can transfer the stored calibration files from the IntelliGuide gripper to the new robot's controller.

File Edit Controller [ Vision

Show Vision Toolbar

Cameras

]
% Vision Projects
(it

Tool Properties

Camera Configuration
Vision License
Classifier Models

2

Stereoscopic Arm Camera

Manage Calibrations
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In the image below, the Manage Calibrations window shows that two calibration files reside on the
robot controller ("Stereo1.pvs" and "Stereo2.pvs"), and two calibrations reside on the vision server
(also "Stereo1.pvs" and "Stereo2.pvs"). You can select and transfer data from one to the other by
selecting the data files and clicking the Transfer to Vision Server button or the Transfer to
Controller button.

NOTE: When you click in a ".pvs" file in a widow, it and its contents highlight in blue,
as shown below in the Controller Calibrations window, the file titled "Stereo2.pvs."

Select a calibration and press the transfer buttons to move the controller between the vision server and robot controller.

Controller Calibrations Vision Server Calibrations
-
Version Number 5 Version Number 3
Line Count 250 Line Count 250
Sample Sets 11 Sample Sets 11
Pixel Size 2592 x 1944 Pixel Size 2592 x 1944
Min/Max Distance 130- 230 Min/Max Distance 130 - 230
Close/Far Distance 150-190 Close/Far Distance 150 - 190
Date & Time 05/23/2024 10:29:38 Date & Time 04/15/2024 14:51:30
GDS Version 5208 GDS Version 5202
optimDistToTargetRangeMin 150 CornerError{mm) 0.460903335234947
optimDistToTargetRangeMax 190 ArucosPosEstSTD at 150(mm) 0.668157718451915
Image sharpness 9.713827 at distance (mm): 230 ArucosPosEstSTD at 170{mm) 0.494846462327595
Max sharpness 09.713827 at distance (mm): 230 ArucosPosEstSTD at 190(mm) 0.979966350830614
Min sharpness 7.31523 at distance (mm); 140
Warning Sharpness score does not meet min t Version Number 5
Corner Estimation Error(mm) 0.292211671050969 Line Count 250
Arucos Pos Est STD at 150(mm) 0.41390105 Sample Sets 1
Arucos Pos Est STD at 170(mm 55065433214 Pixel Size 2592 x 1944
Arucos Pos Est ST mm) 1.30999758807243 Min/Max Distance 130 - 230
|Sterec2-gv5|f Close/Far Distance 150 - 190
Version Number 5
Line Count 250
Sample Sets 1
Pixel Size 2592 x 1944 .
!‘ Transfer to Vision Server ! Transfer to Controller

Vision Projects

Vision Projects

When GDS connects to the Vision server, the Vision Projects windows displays. It contains
windows for Process Manager, Vision Toolbox, and Vision Tools.
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Vision Projects

Vision Projects

Process Manager

4 arucos_locate
2 acquire_cam_1
M arucos_locate
4 barcode_process
& acquire_cam_1
I be
4 classifier_process
. i

~Vision Toolbox
(») General
L Acquire
& Classifier
o Image Processing
A Light Control
ﬁ Sharpness Detector

@ l:mﬁon

~Vision Tools

@ Acquire
& acquire_cam_1
@ Barcode Reader
[ be

(») Blob Finder

When you select a tool from the Vision Tools or Vision Toolbox window, its properties display in a
Tool Properties window. You can change properties there.

Vision Project

r Process Manager

B XD 4

4 arucos_locate
L acquire_cam_1
E arucos_locate
4 barcode_process
2, acquire cam 1
I be

4 classifier_process Iy
L] a -

Tool Properties

/= = B

r Vision Toolbox
(») General
& Acquire
& Classifier
o Image Processing
R Light Control
_& Sharpness Detector
@ Location

~Vision Tools

B X
.®Acquire

- acquire_cam_1

@ Barcode Reader
W be
(») Blob Finder

Property
() identity
Camera Number
Name
@ Advanced Operation
Acquire Extension
Acquire Max Save Images
Acquire Mode
Acquire Path
Acquire Prefix
Active Layer
Jpeg Quality
Monochrome Display
(%) Video Properties
Backlight Compensation
Brightness
Contrast
Exposure
Gain
Gamma
Hue
Saturation

Sharnness

Value

1
acquire_cam_1

PNG
100
Normal Acguire

demoimage
Meonochrome

90
[

2| oo |[=||un|la|v|=]|e
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Detailed information about each selected property displays, at the bottom of the Tool Properties

window.

@ Operation
Adaptive Threshold 7
Corner Max lterations 30

Corner Min Accuracy 0.100

Comer Refinement Sub-Pixel v
Corner Window 5ize 2
Dictionary Ex6 (250) "
Relative Tool No Teol s
(») Results Settings
Result Color Gold e
[fesuiscor ——— |EHY
Show Results Point ]

Property Result Scale
Reference Name resultdisplayscale

The scale to apply to the size of the result display

Process Manager

In GDS, a "process" is a collections of tools dragged from the Vision Toolbox and Vision Tools
windows to the Process Manager window to be run sequentially. Initially, the vision system tools —
such as camera acquisition and lighting adjustments — are configured individually. These tools are
then integrated into processes in the Process Manager. In the example below, the process arucos_
locate runs and executes the vision system tools "acquire_cam_1" and "arucos_

locate" sequentially. The Run the Process arrow is highlighted in red.

~Process Manager
iy @ x []o a

4 grucos_locate
2 acquire_cam_1
M arucos_locate
4 parcode_process
o acquire_cam_1
I be
4 classifier_process
' i

Vision Toolbox

The Vision Toolbox contains all the tools available on the vision server.
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Vision Projects

~\Vision Toolbox

By Classifier

o Image Processing
2 Light Control

M Sharpness Detector

@ l:mﬁnn

Acquire gets an image for the project. Double-click Acquire.

~Vision Toolbox

(») General
L Acquire |
& Classifier
o Image Processing
A Light Control
ﬁ, Sharpness Detector

@ Location

In the pop-up window, enter a name for the Acquisition Tool, and click Accept.

& Enter Name for; X
@ Acquire
!acq uire_1

Accept Cancel

The Acquisition Tool will display in the Vision Tools window.
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~Vision Tools

(Ba K|
@hc\quire

L acquire_1

dl

When you create a vision tool, it is associated with the camera that is selected. In the image below,
USB Cam2 - Camera 2 — was selected, so the tool acquire_1 is associated with Camera 2. When
you click on a vision tool, the Camera Display window will display what camera is associated with

the vision tool

USE Cam1 USB Cam2
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Click Run to run the tool.

~Vision Tools

(B2 X[
@ Acquire

.L acquire_1

4]

To create new instances of a Vision Tool, drag the desired tool type from the Vision Toolbox to the
Vision Tools window.

~Vision Tools

@ Acquire
& acquire_cam_1
@ Barcode Reader
i be

@ Blob Finder

Selecting and Training Classifier Models

Selecting from the Vision Toolbox

The Vision Toolbox contains the Classifier tool. If you add a Classifier tool to a project, you also
need to select a Classifier Model, which the Classifier tool uses for reference.

NOTE: You need to train each Classifier Model. See Training Classifier Models for
training instructions.

To select a Classifier Model for a Classifier tool, you can either select Classifier Model from the
Vision drop-down menu or follow this procedure:
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Step Action
In the Vision Toolbox window, click on Classifier.
~Vision Toolbox

@ General
=2 Acquire
% Classifier
1. ol Image Processing
A Light Control
M Sharpness Detector
@ Location
€ Arc Fitter
@ Blob Finder
The Classifier Tool Properties window will display on the right side of the screen.
Open the Operation > Model Name drop-down window and select a model.
Tool Properties
Property Value
(#) 1dentity
Camera Numb 1
2, Name classifier
@ Operaffion
(») Results Settings Model_1
Negative Result Color model 2
new_model_1
Positive Result Color
pari_model
Dacuilt Crala

Training Classifier Models

Each Classifier Model must be trained with a set of instructions about what the vision system must

focus on and what the vision system must avoid.

NOTE: If there are no existing Classifier Models, you must train an initial Classifier

Model.

You can train a new Classifier Model or copy and modify an existing model. To train a Classifier

Model, follow the procedure below.
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Before training a Classifier Model, select the Vision Process and Acquisition Tool that gives you a
good image:

» To create a Vision Project (see the Vision Projects section)

« Make sure it contains a Vision Process (see the Process Manager) that at least has an
Acquisition Tool (see the Vision Toolbox) for the camera you're using.

Step Action

Open the Vision drop-down menu and select Classifier Models.

File Edit Controller | Vision | Window Help
ZI Show Vision Toolbar
% Vision Project o %
i Cameras
1. Tool Properties _
Camera Configuration
Vision License
%  Classifier Models
Stereoscopic Arm Camera
Manage Calibrations I

When the Classifier Models window displays, select a model and click Edit to edit an
existing Classifier Model, or select New to train a new Classifier Model.

NOTE: If you select Edit, the Classifier Training wizard, shown in Step 5 below, will open.

gﬂ» Classifier Models ®
2, e 5
Available Models
Model_1
Model_2
Copy Delete I Edit II New I
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Step Action

If you select, New, an Enter Name for: window will display. Enter a name for the new
Classifier Model, and click Accept.

e

 Available Models
Model_1
Model_2
3 4. Enter Name for: b4
@ Classifier Model
| Model_3
[Accept | Cancel
Copy Delete Edit New [ Close ]

In the subsequent Select a Camera window, select a camera that you want to apply
the Classifier Model to, and click Accept.

[ | i Select 8 camera *
Avalable Mode| = Existing caménst
4 Mol 1 1 Cam1
el 2 2 Cam?
e maode] 1
| P kel
|
oy I ALEERE | Sl | it

The Classifier Training wizard window will open. Select the first option in the left
panel, Connect Controller.

NOTE: Ifthe controller is not already connected, enter the controller IP address in the main
window and click Initialize.

When the controller is connected, click the Next button in the lower-right corner.

B Clantey Tramng *

5. Connect To Controller
AR W et Ol 1 i AR PO Pl e A

= Conmect “"-“WH“ B G iy S B, oy B I adidioria of B pobeot Sonntile, Prove InSilion o inilln T calleaton proph on
T Wiaapn Fogd G
Pt e Fomton
Sl Rl
e Cldiacrl

Carsinl Lrasbie Doviabi: Froudand Prwicun | Mt I
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Action

Click on the Select Vision Tool, which displays drop-down menus for
» Vision Project

e Vision Process

« Vision Tool

“‘,‘p Classifier Training

6. Select Vision Tool

Select a vision tool to use to locate the calibration target

Connect Controller
=p Select Vision Tool
Picture Posith
Select ROI
Select Options
Add Samples
Solve Model
Process Complete

Select the vision process and vision tool that will be used to locate the target during the process. You can change the active
vision project by selecting a new vision project and pressing the ‘Load’ button. If you change the active vision project, the
current vision project will be saved before loading the selected vision project.

Vision Project v Load
arucos_locate 3
acquire_cam_1 [Acquire] v

Open the Vision Project drop-down menu and select a project. If there is no project
available, create a Vision Project in the Vision Projects window. After selecting a
Vision Project, click the Load button.

l,ﬂr Classifier Training

Select Vision Tool

Select a vision tool to use to locate the calibration target

Connect Controller
7 - =p Select Vision Tool
Picture Position
Select ROI

Select Options
Add Samples
Solve Model
Process Complete

Select the vision process and vision tool that will be used to locate the target during the process. You can change the active
vision project by selecting a new vision project and pressing the ‘Load’ button. If you change the active vision project, the
current vision project will be saved before loading the selected vision project.

[F=on Proect] ”l Load I

Camera_1_Project
Camera_2_Project
ClassifierTraining
classifier_test
PV_Cam2_Locate
Server_5_0_Front_Camera

Vision Process

Vision Tool

test

Copyright © 2024, Brooks Automation

75


../../../../../Content/GDS/Vision/Vision_projects.htm

8. Vision Guidance Development Studio (GDS)
Selecting and Training Classifier Models Part Number: 643533 Rev. A

Step Action

Open the Vision Process drop-down menu, and select a Vision Process. If there is
no Vision Process, create one. For more information, see the section on the Process

Manager.

ﬂ} Classifier Training x

Select Vision Tool

Select a vision tool to use to locate the calibration target

8 Connect Controller Select the vision process and vision tool that will be used 1o locate the target during the process. You can change the active
=p Select Vision Tool vision project by selecting a new vision project and pressing the ‘Load’ button. If you change the active vision project, the
Picture Position current vision project will be saved before loading the selected vision project.
Select ROI

Vision Project = Camera_1_Project b Load
Select Options

Add Samples IV\SIDI‘I Pru(essl arucos_locate

Solve Model Vision Tool arucos_locate

Process Complete barcode_process
classifier_process
fiducial_calibration_process
sharpness_process

Open the Vision Tool drop-down menu and select a tool from the To create new
instances of a Vision Tool, drag the desired tool type from the Vision Toolbox to the
Vision Tools window. window. After selecting a Vision Tool, click Next.

fﬁ« Classifier Training x

Select Vision Tool

Select a vision tool to use to locate the calibration target

Connect Controller Select the vision process and vision tool that will be used to locate the target during the process. You can change the active
=p Select Vision Tool vision project by selecting a new vision project and pressing the ‘Load' button. If you change the active vision project, the

Picture Position current vision project will be saved before loading the selected vision project.

Select ROI Vision Project = Camera_1_Project has Load

Select Options

Add Samples Vision Process | barcode_process s

Solve Model acquire_cam_1 [Acquire] v

Process Complete quuire,cam,l [Acquire] i
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8. Vision

Selecting and Training Classifier Models

Step Action

In the left column, select Picture Position. Define a picture position that represents
where you want the robot to start from when it's training the Classifier Model. In the

wizard, the robot will move around to take pictures at different positions in the scene
when training the model. This represents the starting location.

Click Record when the robot is in the desired position, then click Next.

l,.ﬂr Classifier Training

Teach the Picture Position
Teach the picture position the robot will use in the process

Connect Controller
Select Vision Tool
= Picture Position
Select ROI
Select Options
Add Samples
Solve Model
Process Complete

10.

Teach the picture position the robot will use in the process. You can use the ‘Locate’ button to make sure the target can be
located at the picture position. Press "Record’ to define the picture position.

Mouse Position:

Current Position:

-

X
280973

i
122723

¥

i

ri
]

| Pixel Value:

z
159.925

A

]
]

| MM/Pixer: 1,000

Yaw Pitch Roll Lock Joints | | Free Joints
-0.234 90.000 180.000 Record Move

Picture
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Step Action

1.

In the left column, select Select ROI (Region Of Interest), which is a specific area of
the photo that you want to analyze. The Region of Interest defines the area in the
picture that will be used when building the Classifier Model. Click and drag the

mouse around the Region of Interest. Click Next.

5}\ Classifier Training

Select Region Of Interest
Select the region of interest for the training process

Connect Controller
Select Vision Tool
Picture Position
mp Select ROI
Select Options
Add Samples
Solve Model
Process Complete

The region of interest defines the area in the vision image that will be analyzed when building the classification model,

Locate

Mouse Position: 1896.79, 981.91 pix Pixel Value: [145, 145, 145] | MM/Pixel: 1.000
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8. Vision

Selecting and Training Classifier Models

Step Action

The Select Options section contains parameters you can set to add variables to the
camera location. When Vision analyzes sample sets, the more variability that you
add, the better Vision will be able to determine if the image it sees is "good" or "bad"
or "positive" or "negative." This section is usually pre-filled with default settings.

',ﬂ.- Classifier Training

Options for performi

Select Desired Options

ng classifier training

Connect Controller

Please select the options for the training process.

General Parameters

Model Name

and it will dwell (Picture Dwell) for 1000 ms before taking a picture

sample.

Select Vision Tool
Pictite Rositiof General Parameters
12 Select ROI Model Name Model_1
. = Select Options Sample Collection Count 10
Add Samples X Motion Range (mm) 30.00
Solve Model Y Motion Range (mm) 30.00
Process Complete Z Motion Range (mm) 30.00
‘Yaw Motion Range (deg) 15.00
Picture Dwell (ms) 1000.00
rSampling Parameters
Image Scale Percent 5.00
Context Percent 5.00
Use Color (]
The color option greatly increases the training sample sizes. Only enable if the image has strong color representation.
This is not needed for images that are mainly grayscale.
In the Select Options General Parameters window, Sample Collection Count
indicates that the robot will move to 10 different locations. From the starting point, the
robot will move:
e +30 mminthe X Motion Range
e 130 mmin the Y Motion Range
e +30mminthe Z Motion Range
o 130 degrees in the Yaw Motion Range.
13. .

Model_1

Sample Collection Count 10

X Motion Range (m
¥ Motion Range (m:
Z Motion Range (m

m) 30.00
m) 30.00
m) 30.00

Yaw Motion Range (deg) 15.00

Picture Dwell (ms)

1000.00
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Step Action

The Select Options Sampling Parameters window contains controls for scaling the
image for analysis. Analyzing an image at 100% of its size will take a lot of time on a
large image. The lower the percentage number is, the faster the analysis of the
model will execute; the higher the number, the slower the analysis. Whatever the
default number is — usually 5% to 10% — is a reasonable number. Use Color will
increase training data size.

14.
Sampling Parameters
Image Scale Percent 5.00
Context Percent 5.00
Use Color J
The color option greatly increases the training sample sizes. Only enable if the image has strong color representation.
This is not needed for images that are mainly grayscale.
In the Add Samples section, you collect images to help train the vision system. Select
Add Positive Sample or Add Negative Sample, and those images will be added in the
next section, Solve Models.
lﬁm Classifier Training X
Add Image Samples
Add images to the classifier training data set
Connect Controller Add positive and negative images to the classifier training data set.
Select Vision Tool
Picture Position
Select ROI
Select Options
= Add Samples
1 5_ Solve Model

Process Complete

Mouse Position: Pixel Value: MM/Pixel: 1.000
[ Add Positive Sample Add Negative Sample
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Step Action

In step 16, you can review the Positive samples. The images below are examples of
Positive Samples for the Vision system to focus on. The samples were taken
according to the General Parameters as shown in Step 13: pictures were taken at 10
locations from the X, Y, and Z range of + 30 millimeters, and yaw of + 30 degrees.

Below, and in Step 17, are examples of all images associated with the positive and
negative samples.

lﬂn Classifier Training B

Classifier Solve

Generate a solution for the classifier model.

Connect Controller The images used to create the model are listed below. You can select images and press the delete button to remove them

Select Vision Tool from the training set. When you are ready, press the solve button to generate the classifier model.

sitive Samples: 3
Select ROI P legative Samples:

Select Options

1 6 Add Samples
- =p Solve Model
Process Complete

/ O Traininglmage_1jpg [ |  Trainingimage_10jpg [ |  Trainingimage_11jpg [] Trainingimage_12.j

! = B i .
Trainingimage_13jpg |  Trainingimage_14jpg [] Trainingimage_15jpg []  Trainingimage_16.j

1

Delete Cancel | Perform Solve

|
1

-
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Step Action

Step 17 shows Negative Samples for the robot to avoid. When the robot is finished,
you can select and delete photos. When you are satisfied with both the Positive
Samples and the Negative Samples, click the Perform Solvebutton.

Nﬂr Classifier Training X

Classifier Solve

Generate a solution for the classifier model.

Connect Controller The images used to create the model are listed below. You can select images and press the delete button to remove them

Select Vision Tool from the training set. When you are ready, press the solve button to generate the classifier model.
Picture Position ~ : = N s =

sitive Samples: legative Samples:
Select ROI s 9 P

Select Options

Add Samples
=p Solve Model
Process Complete

17.
Traininglmage_1jpg ]  Trainingimage_10jpg []  Traininglmage_11jpg []  Trainingimage_12,jj
[]  Traininglmage_13jpg []  Trainingimage_14jpg [ |  Traininglmage_15jpg [  Traininglmage_16.j
1 = N
Delete Cancel . Perform SE]
18 In the left column, select Process Complete when finished.
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Appendix A: GDS Programming Example
- Hello World

Guidance Development Studio (GDS)

Part Number: 643533 Rev. A

Appendix A: GDS Programming Example - Hello World

In this exercise, you will learn how to create a Project, write a simple procedure that outputs the text
"Hello World," loads the Project into the controller, and executes it.

GDS should be connected to your controller and look approximately like the image below. Since you
will not be moving the robot, the power to the robot need not be enabled.

@ % 19216801

Vision Project v X

Process Manager ————

]

File Edit Controller Vision Window Help

Virtual Pendant

{ Selected Robot

Robot Status

r Vision Teolbox Enable
Not Connected
Home
Disable | )
~Vision Tool§ ———— Robaot Position
E X Y z Yaw Pitch Roll
0.000 0.000 0.000 0.000 0.000 0.000
n 12 L] 4
e & o 0.000 0.000 0.000 0.000
@ GPL Projects % Vision Praj... [ I I I ]
- ~Tool Transform
Match Winow 2 L 28 v z Yaw Pitch Roll
froiect file flame alug 0000 0.000 0.000 0.000 0000 0.000
rJog Control
Computer World Tool Joint Free
Selected Axis/loint Jog Axis

Creating a Project

The first step is to create a new Project. Follow the procedure below.

NOTE: Rather than create a Project in the documents folder, create it in Memory,
which requires you to be connected.

1. Click on File > New Project.

Action
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Step Action

In the Create New Project pop-up window:
o Enter "Hello_world" in the Project Name field>

o Select GPL project from the Project Type drop-down menu.
» Select Memory.
o Click Accept.

NOTE: If you are not connected, the Create New Project window will only display the
Documents Folder.

ik Create New Project g

~Source Location

I Memaory (Controller)
Flash {Controller)
Documents Folder (Local)

~ Project Name
I|Hel|o_world ||

~ Project Type

Gpl Project =

When creating the Hello_world Project and any new Project, GDS automatically
adds into GPL Projects a global modules file ("GModule.gpo") and a main source-
code file ("Main.gpl").

A @ Hello_world
3. GModule.gpo
£] Main.gpl

Also, the "Main.gpl" file already contains the definition for the "MAIN" public
procedure. By default, this is the procedure that will be started when executing the
Project, although this can be easily changed by accessing the Project properties.
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Step Action

In the GPL Projects window, expand the new Hello_world Project folder and double-
click the Main.gpl file. The GPL editing window and script will display.

GPL Projects
~Memory 24% of 11.60 MB Used

@& X . [=aepL

4 [Ft Hello_world
GModule.gpo

Flash 2% of 12.58 MB Used

i @ Cal_pp_rev38
I Pf400_exercise_rev130

~Local

[ -j Documents Folder (Local)

v @ MAINQ v
1 ‘Created: 5/16/2824 9:57 AM ~
2
3 @' <summary>
4 " User Defined Module
o " </summary>
6 [-Module GPL
7
8 B " <summary>
9 " Main entry point for the module
16 " </summary>
11 © Public Sub MAIN
12
13 End Sub
14
15

[y
o

Outputting Text

Follow the next set of instructions to edit the main procedure and add statements to output text.

Step Action

1. Double-click on the "Main.gpl" file to open the GPL editor window.

In the editor window, under "Public Sub Main," insert the following lines of text:
console.writeline ("")

console.writeline ("Hello world!")
console.writeline ("")
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Step Action

File Edit | Controller | Vision

Open the Controller drop-down menu and select Output.

Window

ZI Show Controller Toolbar
3. | £

Find & Replace
Find Results

,
i}

=

Qutput

%  Compilation Results

[  GPL Projects

2 Threads
O

Console

In the GPL main window toolbar, click "Start the Project Running."

Memory 24% of 11.60 MB Used

File Edit Controller Vision Window Help
Py  192.168.0.1 poF D Hello_world -
GPL Projects ~ I ﬂ Main.gpl X GMeodule.gpo
4, Jg = & X - =

4 A\ Hello_world
GModule.gpo

‘Created:

jined Module
" ¢/summary>
-IModule GPL

"Hello World" should display in the Output window.

5. [GPL] Hello world!

% Compilation Results E> Output
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Appendix B: GPL Programming Example - Point to Point
Movement

A point-to-point operation moves the robot's tool tip to a position to pick up a part and to a second

position to drop off the part. In this exercise, you will develop a Project that performs a simple
simulated point-to-point operation.

In order to clear any possible obstacles and avoid dragging the part, the tool tip retracts after picking
up the part and approaches the place location slightly above the placement position.

NOTE: For this operation, the robot power must be enabled, and the robot must be
homed.

Locations

The following procedure will be for defining and teaching three motion locations to the robot:
« Safe position

o Pick-up position
« Placement position.

For these positions, select places in the workspace that are clear of obstacles, a minimum of 20-40
mm above the work surface.

Step Action

In the GPL Projects window, click Create New Project.

GPL Projects v X
S = _

1. -—Meer 11.60 MB Used
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Step Action

In the Create New Project window, type "Hello_world" into the Project Name field,
select Memory in the Source Location field, and click the Accept button.

& Create New Project X

rSource Location

|| Memory (Controller) I
Flash {Cantroller)
2, Documents Folder {(Local)

~Project Name
I Hello_world I

~Project Type

Gpl Project o

In the GPL Projects window, expand "Hello_world," and double-click on
"GModule.gpo" to open the GPO Editor.

GPL Projects v X

o _
3. ~Memory 24% of 11.60 MB Used
r A Hello_world

0 GModule.gpo

=] Main.gpl

In the Variable Types window of the GPO Editor, select Locations, then, in the
Values toolbar, click on Add a New Variable.

Variable Types ———||-Values

h

Profiles

Name e Location Config Ref Frame Z Clearance Z World

4 Reference Frames
Pallet Frames

All Variables
Integers

Singles

Doubles

Strings
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Step Action

In the Create New Variable pop-up window, type "safe_loc" (for "Safe location") and
click Accept.

'-irjn'- Create New Variable

Variable Name

5.
ﬁsafe_loc

[ ]Is Array

Accept

Depth |0

Cancel

[7]

Open the Controller drop-down menu and select Virtual Pendant.

_ File Edit | Controller | Visi

Show Controller Toolbar

Find & Replace
Find Results
Qutput
Compilation Results
GPL Projects
Threads

Console

Watch Window
Breakpoints

BleunO~& Wby

Virtual Pendant I

Ak

1/O

H" g
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Step Action

Follow the GPL Editor steps below.

Virtual Pendant v
~Values rSelected Robot
JL—] X B p = ﬂ‘ ﬁ }‘. % (:- 4-Axis Motion Device o
Name Type Location  Robot Status
@ Item Count: 1 i Enable Jog Mode Active
safe_loc_| Cartesian v (0.000 0.000 0.000 0.000 0.000 O. B I Home Free Joints: 1, 2,3, 4,5
[ Disable [ )

 Robot Position
X ¥ Z Yaw Pitch Roll

0.000 0.000 0.000 0.000 0.000 0.000

[ 0.000 |

 Tool Transform
X Y Z Yaw Pitch Roll

7. 0.000 0.000 0.000 0.000 0.000 0.000

rJog Control C

‘ Computer ‘ ‘ World ‘ | Tool | Free

Selected Axis/Joint Jog Axis

D [ ]

Joint 1

+

¢ A-Click Enable to enable power.

e B - Click Home to perform the homing sequence after enabling power. If the
robot has a 60 N or dual gripper, the homing sequence is performed
automatically during the power-enabling phase.

o C-Click Free to be able to move the robot arm freely.
« D-Inthe Selected Axis/Joints window, select All Joints

» E -Inthe Jog Axis window, click the plus (+) sign.
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—_—

i

R ITEE
l'A'lq'H}H

/'

Safe Position

Step Action

Lift the robot arm and position it to a location above the work surface, one that can be
safely reached from most positions in the work envelope.

On the Values window toolbar, click Record the Current Location:

-Values

hl Virtual Pend

Ha X 000G X X O

Selected R
B 4-Axis M

Name Type Location Config
@ Item Count: 1

safe loc__| Cartesian ~ |0.000 0.000 0.000 0.000 0.000 0.000] Bmehanged ‘ v |‘\E+32 | 0 |

Z Clearance Z World Robot Stat|

Enable|

[ Enabig
[ omd
[ isabls

Disablg
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Step Action

Now that you have recorded the "safe" location to which the robot arm will return after
executing instructions, repeat the last few steps with two new variables and
positions.

pick_loc

Create a new variable called "pick_loc."

Use the Virtual Pendant to prepare the robot arm for positioning

Position the arm and gripper to pick up an object.

Record the position.

10.

Pick-Up Position
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- Point to Point Movement

Step Action

place_loc
« Create a new variable called "place_loc."
« Use the Virtual Pendant to prepare the robot arm for positioning
» Position the arm and gripper to pick up an object.
» Record the position.
1.
Placement Position
The locations get listed in the Values window.
~Values
i X ™| O
12 Name Type Location Config Ref Frame Z Clearance Z World
@ Item Count: 3
pick_loc | Cartesian ~ |[93.222 32.852 88.857 50.000 90.000 180.000 Unchanged v || 1E+32 ™
place_loc| Cartesian ~ |[152.000 20.852 8.857 45.000 90.000 180.000 Unchanged v |1E+32 |
safe_loc | cartesian ~ ||256.060 123526 146.234 -8.809 90.000 180.000 | Unchanged v [1E+32 |
Profiles

In the following procedure, create a Motion profile. It will be used to control the speed of the robot
during the various types of motions and determine when the robot stops.
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Step Action

Add a New Variable,

In the Variable Types window, select Profiles. In the Values window toolbar, select

GModule.gpo X

Values

~Variable Types

Locations P

Frames
Pallet Fra
1. All Variables
Integers
Singles N
Doubles
Strings

Mafnhe Speed %

Accel % Decel % Accel Ramp (Sec

£ Create New Variable X

{Variable Name ‘

[ 1s Array Depth 0

Cancel

Accept

Type in "move_profile," and click Accept.

il Create New Variable X
Variable Name
2. [|moveﬁproﬁle | ]
[ 11s Array Depth 0
The "move_profile" display in the Values window along with default values.
GModule.gpo X v
 Variable Types 1 -Values
3. Locations X B OH =
Profiles
Name Speed % Accel % Decel %  Accel Ran Decel Rar Straight In Range
Reference Frames
Pallet Frames @ Item Count: 1
All Variables [ move profile _[2500  [s000  [s000  [o10 010 | [ Jooo ||
Integers

Write and Execute the Project

To write the GPL program that will make use of this information, complete the following procedure.
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Step Action

In the GPL Projects window, double-click "Main.gpl" to open the GPL Editor window.
GPL Projects v B X
L = & |
1. Memory 26% of 11.60 MB Used
4 [F3 A Hello_world
"p_,_‘_ GModule.gpo
h Main.gp
In the editor window, below the "Public Sub Main" statement, insert the following
lines of text.
NOTE: This programming example doesn't include gripper action. Depending on your
gripper, the program in this exercise may change or be different.
E] Main.gpl X GModule.gpo
| *=, GpL
1 'Created:
2
3 B'"" <summary>
4 """ User Defined Module
5 T < /summary>
6 [=lModule GPL
-
8 [ 'Y <summary >
2. 9 " Main entry point for the module
19 U g fsummary >
11 H Public Sub MAIN
12
13 Robot.Attached = 1
14
15 Move.loc(safe_loc, move profile)
16 Move.WaitForEOM()
17
18 Move.Loc(pick loc, move profile)
19 Move.WaitForEOM()
29
21 Mov.Loc(place_loc, move_profile)
22 Move.WaitForEOM()
23
24 End Sub
5|
26 End Module
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Step Action

In the GDS toolbar, click Start the Project Running.

Memory 24% of 11.60 MB Used

File Edit Controller Vision Window Help
By  192.168.0.1 P % Hello_world -
GPL Projects v I B Maingpl X GModule.gpo

4 A Hello_world
GModule.gpo
H Main.gpl

' </summary>
=Module GPL

At this point in the example, the robot will move directly between the points that were created. You
can modify the GPL program to include Approach motions and gripper operations based on the
specifics of your application configuration.

If the robot is moving safely in the workspace, the overall speed can be gradually increased in

Profiles.

Copyright © 2024, Brooks Automation

97



Appendices Guidance Development Studio (GDS)

Appendix C: Vision Example - Creating

an IntelliGuide Vision Project Part Number: 643533 Rev. A

Appendix C: Vision Example - Creating an IntelliGuide
Vision Project

This section will take you through the steps of creating an IntelliGuide vision project and process.
The procedure involves acquiring images and analyzing ArUco data, if it is present in the image, to
test vision processes before integrating them into a robot's operational workflow. It's a preparatory
step to ensure the vision system functions correctly before deploying it in practical robot operations.

In most cases, only a single vision process is executed in order to perform the complete machine
vision task. Typically, this vision process will take a picture and then utilize vision tools to locate a
part and validate some key features or dimension. However, if a more complex machine vision
operation is required, you can execute multiple vision processes, which can be stored in a Vision
Project.

To create an IntelliGuide vision project, perform the following procedure.

Step Action

In GDS top menu, open the Vision drop-down menu and select Vision Project to
display the Vision Project window.

File Edit Controller | Vision
z| Show Vision Toolbar
‘S Vision Projects ‘
[ Cameras
1. Tool Properties
Camera Configuration
Vision License
& Classifier Models
Stereoscopic Arm Camera
Manage Calibrations
The Vision Project section will contain three windows:
« Process Manager: Build and run processes.
2.

« Vision Toolbox: Select from various Vision Tools.

« Vision Tools: User specific vision tools for your processes.
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Step Action

In the Process Manager window, click Create a new process .

Appendix C: Vision Example - Creating an IntelliGuide Vision Project

Vision Project v X
Process Manager
iRmE X » Dl B
3.
In the Enter Name For: popup window, enter a process name, any name you want,
and click Accept.
Vision Project -« 10X
r Process Manager
i b .
4, ¥ . -
& Enter Name for: X
[B Process
\VisionProcess |
Lccept Cancel
The process name will then display in the Process Manager window.
Vision Project v X
Process Manager
iRmE X » Dl B
5.

VisionProcess

In the Vision Toolbox window, double-click the Acquire vision tool to create a new
vision tool. In the popup window enter any name and click Accept. This tool will
enable the camera to take a snapshot of whatever it sees and display this image.

~Vision Toolbox \

6. @ General

Tk Enter Name for: X

2 Acquire
% Classifier
ol Image Processing

A Light Control
* Sharpness Detector

Acquire

iAcquire_image

Cancel
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Step Action

In the Vision Toolbox window, double-click Fiducial Locator, and enter any name
into the popup window. A fiducial locator detects a marker in the camera’s field of
view. Itis used as a point of reference to help determine location. Click Accept when
you are finished.

~Vision Toolbox
i Blob Finder @ Enter Name for: X

il Calibration Target

‘i' Edge Finder

P Fiducial Locator | ArlUco_locator |

[@3 Find Mid \
Cancel

L:_} Finder

Fiducial Locator

=T

Drag the two newly created vision tools into the Process Manager window.

Vision Project v X
~ Process Manager
WB X » Dl .
4 VisionProcess

- Acquire_image (6145 ms)

B Aruco_locator

In the Process Manager window, clickRun the selected process to test the image
acquisition and the ArUco locator tools. This will execute the vision process by
acquiring a new image and applying the associated vision tools. The process will run
through once.

NOTE: The tools will run sequentially in the order they are listed, from top to bottom.

Vision Project v R X

 Process Manager

i B X » Dl .
L.

4 VisionProcess

- Acquire_image (6145 ms)

B Aruco_locator
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Step Action

You can also select Run the selected process in continuous mode, which will
loop the process until you stop it.

Vision Project v & X
~Process Manager

10. | [@®X» Dl

4 VisionProcess
&, Acquire_imaYe (6145 ms)
e} Aruco_locato

Open the Vision drop-down menu and select Cameras to display the acquired
image and the processed results.

NOTE: The acquired image is a snapshot the camera took of what it sees.

File Edit Controller | Vision
E| Show Vision Toolbar

% Vvision Projects

1. ‘@ Cameras ‘
Tool Properties

Camera Configuration
Vision License
&  Classifier Models

Stereoscopic Arm Camera

Manage Calibrations
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Step

Action

12,

The image displays. In this example, the ArUco displays what the camera sees. The
results, camera coordinates, and robot coordinates, are displayed in the window

below the image.

Vision Project

Process Manager
ifg X L
4 VisionProcess

Acguire_image (652 ms)
B Aruco_locator (46 ms)

58 2.0 PC Cam1_ USB 2.0 PC Cam2

Vision Toolbox
@ General
L Acquire
& Classifier
ol Image Processing
2 Light Control

iﬁ Sharpness Detector

 Vision Tools

W X »

@ Acquire

X Acquire_image

@ Fiducial Locator
B Aruca_locator

B8 Camera Display X

Mouse Position: 1463.04, 939.58 mm

MM/Pixel: 1.000

Vision Results: 0 results in 652 ms

ObjectID Index X Y Theta RobotX RobotY Robot Thet|

13.

To adjust the vision tool properties, open the Vision drop-down menu and select

Tool Properties.

File Edit Controller | Vision

ZI Show Vision Toolbar

% Vision Projects
i Cameras

| Tool Properties

Camera Configuration

Vision License

&  Classifier Models

Stereoscopic Arm Camera

Manage Calibrations
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Step

Action

14,

On the right side of the screen, the Tool Properties window will display the
properties of the acquired image.

) Maingpl 8 Camera Display X ~
USE 2.0 PC Cam1 | USB 2.0 PC Cam?2

Mouse Position: 1463.04, 939.58 mm MM/Pixel: 1.000

Tool Properties

= &
Property

(=) Identity
Camera Number
Name

(=) Advanced Operation
Acquire Extension
Acquire Max Save Images
Acquire Mode
Acquire Path
Acquire Prefix
Active Layer
Jpeg Quality

(%) Video Propertics
Backlight Compensation

Vision Results: O results in 652 ms
ObjectID Index X Y Theta RobotX RobotY Robot Thet|

~ 3%

Contrast
Exposure
Gain
Gamma
Hue
Saturation

Sharpness

White Balance

Value

1
Acquire_image

PNG
100
Normal Acquire

demoimage
Manochrome v

%0

= [w][wn -
= GICY

o|~le
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an IntelliGuide Vision Project

Step Action

15.

You may need to adjust the acquisition parameters in the Tool Properties window
based on the environment where the robot is located. The default parameters are
only used for reference and a starting point when setting up the vision application..
The default settings for the Image Acquisition tool are shown below.
Tool Properties v X
=]
Property Value
(~) Identity
Camera Number 1
Mame Acquire_image
(~) Advanced Operation
Acquire Extension PNG =
Acquire Max Save Images 100
Acquire Made Normal Acquire d
Acquire Path
Acquire Prefix demgimage
Active Layer Monochrome =
Jpeg Quality 90
(~) Video Properties
Backlight Compensation |1
Brightness 8
Contrast 8
Exposure 3
Gain 3
Gamma 10
Hue 0
Saturation
Sharpness
White Balance 2800
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Step Action

Use the correct ArUco Dictionary for setting up the Fiducial Locator tool. For each
teach plate that Brooks supplies, a 6x6 ArUco dictionary is used.

NOTE: If you change the dictionary, make sure to select the correct one. There are few
different ArUco dictionaries, including:

e 4x4 - contains 50 ArUco markers
e 5x5-contains 100 ArUco markers
e 6x6 - contains 250 ArUco markers

e 7x7 - contains 1000 ArUco markers

Tool Properties v 1 X
E]]
Property Value
(#) Identity
16. Camera Number 1
Name Aruco_locator
@ Placement / Size
Height 1056.397
Width 1508.860
X Position 1270.070
Y Position 1175199
@ Operation
Adaptive Threshold 7
Corner Max Iterations 30

Corner Min Accuracy 0.100

Corner Refinement Sub-Pixel ~

Corner Window Size 5

Relative Tool No Tool v
(%) Results Settings

Result Color Gold v

Result Scale 1.000

Show Results Point v
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Step Action

If the Acquire and Fiducial tools are configured correctly, the image should look
clear and the results from the tool will be displayed when the user selects the vision

Part Number: 643533 Rev. A

tools.
Vision Project R [Z] Main.gpl i Camera Display X "
’P’_D‘“S Manager ——————————— | UsB 20 PC Cam1 | USB 2.0 PC Cam2
i B X Ll =

4 VisionProcess

3 Acguire_image (652 ms)
w Aruco _locator (46 ms)

~Vision Toolbox
17. @ General
&, Acquire

B Classifier

al Image Processing
5 Light Control

M, Sharpness Detector

~Vision Tools

. Mouse Position: 1126.99, 902.24 mm MM/Pixel: 1.000
(X _ |

Vision Results: 1 results in 46 ms
@ Acquire
oner2 X Comner2Y Corner3X Comer3Y Cornerd4X Corner4Y

S
v Aorysive. mage 302407 118R114 1397053 957182 1164540 955261
(~) Fiducial Locator

M Aruco_locator
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Appendix D: Vision Example - Creating an IntelliGuide
Vision Offset

A vision offset guides the robot's movement from the midpoint to pick up the object, ensuring
accurate interaction.

Perform the following procedure to create an IntelliGuide vision offset.

Step Action

In the GPL Project window, click Create new project.

File Edit Controller Vision Window
Oy 192.1688.13 -
1. T = =

Add a new project

In the Create New Project pop-up window, open the Project Type drop-down menu
and select Sequence Project.

File Edit Controller Vision Window

P 192.1688.13 @ Create New Project X
GPL Projects  Source Location
S = Memory (Controller) A
~Memory 31% of 11.60 MB Used —| || Flash (Controller)
2. Documents Folder (Local)
PVS Y

£ »

~Project Name

~Project Type

Gpl Project =

1| Gpl Project
Sequence Project
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Step Action

« Select a destination window for the project: Memory, Flash, or Local. For this
example, we selected the Memory window. You can click and drag the project
from one window to another.

Part Number: 643533 Rev. A

« Type in a Project Name. In this example, we named the project "Stereo__
locate."

« Click Accept.

GPL Projects

~Memory 31% of 11.60 MB Used -| [22urce Location
Memory (Controller)

3. Flash (Controller)
Documents Folder (Local)
PVS

& Create New Project X

~Project Name

Stereo_locate

~Project Type

Sequence Project e

~Flash 19% of 12.58 MB Used

[ @ Coop.rezs [accept]

Expand the Stereo_locate project, double-click on GModule.gpo to add and edit

location.

GPL Projects w B OX

& @& Xin s
4. - Memory 31% of 11.60 ME Used

Ll @ Sterec_Locate

[£] sequence.g
& sequence.gsg
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Step Action

" GModulegpo X R ore

¢ Inthe GModule.gpo window, in the Variable Types , Locations.

« With Locations selected, in the Values window toolbar, click Add new variable
to add a new location.

( Variable Types ~Values

S.

Profiles

Reference Frgmes
Pallet Frames!
All Variables
Integers
Singles
Doubles
Strings

Add a new variable

Config

Ref Frame

Z Clearance Z World

e Click Accept.

« Inthe Create New Variable pop-up window, add a Variable Name to the
location. In this example, we named the Variable Name "offset_loc."

Reference Frames

Pallet Frames

(») Item Count: 4

*E} Create New Variable X
6. .
Variable Name
(Ioﬁset_loc | ’
[1Is Array Depth 0
Repeat the preceding steps to add a few more locations.
% sequence.gsq [YER NI i Camera Display v
Variable Types [1-Values
Locations iy X @ PR H AN =
7 Profiles
- Name Type Location Config Ref Frame

Z Clearance  Z World
1E+32

Al Variables Cortesian - | 90956 26821 52483 90000 1.181 -90.000 anged ”
Integers picture_loc| Cartesian v | 550991 -104507 197.039 1895 90.000 -180000] Unchanged v [1e+32 O
Singles place Cartesian v |491347 -252799 197.039 -1020 90000 180.000 Unchanged «[[1e+32 0O
;::ZI:S result_oc | Cartesian ¥ 0000 0000 0.000 0.000 0000 0000 Unchanged v [1ee32 O
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Step Action

To access the Vision offset wizard, select the desired location that will become
your vision pick offset. This location will be overwritten by the wizard.

Click the Teach vision pick offset button in the GModule.gpo window.

@ sequencegsq GModulegpo X [elBEIvE TN

Variable Types Values
Locations i X @ PE e s
Profiles 4
Reference Frames Name Type Location Config Refframe  Z Clearance Z World
Pallet Frames (<) item Count: 4
All Variables w Cartesian ~ | 90956 2621 52483 90.000 1.181 -90.000 < JiEs2
Integers picture_loc| Cartesian » [550991 Ji04.507 197.039 1.695 90.000 -180.000] Unchanged v [1e+32 O
Singles place Cartesian v || 491.347 ’252.799 197.039 -1.020 90.000 180.000| Unchanged v [1E+32 0
Doubles
Strings result_loc | Cartesian ¥ | 0.000 1000 0,000 0.000 0000 0.000 Unchanged M = O

|

In the Select a camera popup window, select the camera number (for this example,
you will use camera 1, the front camera), and click Accept.

';\'} Select a camera

X

Existing cameras

f 1 Cam1

2 Cam2

Cancel

In the next window, click the Initialize button to load the required system files and

initialize the vision system, then click Next.

10.

& Teach Robot to Camera Vision Pick Offset

Connect To Controller

Connect to the controller to allow automatic robot motions during calibration

= Connect Controller
Select Vision Tool
Select Options
Picture Position
Locate Target
Align Robot
Approach Target
Move To Picture
Process Complete

If not already connected, enter the IP address of the robot controller. Press ‘Initialize’ to initialize the calibration projects on

the controller

192.168.8.13

3 Initialize

—
-

Cancel

Enable

Disable Pendant

Previous
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Action
In the Select a Vision Tool window, load and select the related Vision Project,
Vision Process, and Vision Tool. Click Next when you are finished.
NOTE: Be specific. If you have multiple vision projects, the chosen tools are crucial for the
offset's accuracy. In this case, for example, the ArUco locator tool is required to detect the
offset effectively.
;“'p Teach Robot to Camera Vision Pick Offset X
Select Vision Tool
1 1 - Select a vision teol to use to locate the calibration target
Connect Controller Select the vision process and vision tool that will be used to locate the target during the process. You can change the active
= Select Vision Tool vision project by selecting a new vision project and pressing the ‘Load" button. If you change the active vision project, the
Select Options current vision project will be saved before loading the selected vision project.
Picture Position Vision Project | VisionProject </ Load
Locate Target . =
Align Robot Vision Process | VisionProcess
Approach Target Vision Tool Aruco_locator [Fiduciallocator] >
Move To Picture
Process Complete
\ Enable | \ Disable | \ Pendant | Previous i Next i
Make selections on the Select Desired Options page.
{r_‘} Teach Robot to Camera Vision Pick Offset X
Select Desired Options
Options for the teach process
Connect Controller Please select if you want to teach a new offset or test the existing offset
Select Vision Tool :
=p Select Options l\;‘fde DO pe =
Picture Position ®) Teach New Offset O Test Current Offset
Locate Target _General P:
Align Robot Approach Height (mm) 200.00
1 2 nerach Target Tool Z Approach Direction
" Move To Picture
Progess Complete r Calibration Type
®) Stereoscopic Calibration O Area Calibration
Fiducial Mode | Double *
Aruco 1|2 |
Aruco 2 |3 |
Distance Between Arucos (mm) I53.00 |
Optimal Distance To Target (mm)
Use Servo Gnipper
Servo Open Position 3000 |
‘ Enable | ‘ Disable | [ Pendant | I Previous ‘ | Next ‘
In the Mode of Operation section of the options page, select the option for Teach
New Offset or Test Current Offset.
13.
Mode Of Operation
[ ®) Teach New Offset () Test Current Offset
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Step Action

In the General Parameters section, define the safe approach height.

NOTE: Safe approach height refers to the distance between the robot's gripper and the
target object, ensuring that the gripper's fingers do not collide with the target during image
acquisition. It allows the robot to have clear visibility of the target while avoiding any potential
14. collisions during the picking process.

General Parameters

Approach Height (mm) 200.00

Tool £ Approach Direction

In the Calibration Type, specify the Fiducial mode, single or double. This example
shows double ArUco detection. Define the ArUco numbers, the distance between
the fiducial markers, and the optimal distance to the target. Define the servo open
position, how much the gripper fingers should open in order for the gripper to safely
go around the target. When you are finished, click Next.

~Calibration Type
(®) Stereoscopic Calibration ) Area Calibration

15.

Fiducial Mode | pouble © |

Aruco 1 IE |

Aruco 2 |3 |

Distance Between Arucos (mm) 163100 |

Optimal Distance To Target (mm)
Use Servo Gripper
Servo Open Position | 130.00 | Record |
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Step Action

In the Teach the Picture Position window, click Record to save the current location
that will be used to take a picture of the teach plate with the two ArUcos labels. The
location should be recorded so the two ArUcos are in the field of view, and the
distance matches the originally configured optimal distance of 150 mm. Click Locate
to take the image and confirm that the location is appropriate for the operation. Click
Next when you are finished.

:'_Ip- Teach Robot to Camera Vision Pick Offset X

Teach the Picture Position

Teach the picture position the robot will use in the process

Connect Controller Teach the picture position the robot will use in the process. You can use the "Locate’ button to make sure the target can be

Select Vision Tool located at the picture position. Press "Record’ to define the picture position.

Select Options
= Picture Position

Locate Target

1 6 Align Rebot
" Approach Target

Move To Picture
Process Complete

Mouse Position: 2810.17, -98.08 mm MM/Pixel: 1.000

X Y T Yaw Pitch
Current Position: | 519884 | -74044 | 197043 | 2852 [ 90000

Enable || Disable | | Pendant Previous | | MNext
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Step Action

In the Locate Target window, click Locate. This is an automated operation, and the
robot will enable power and move so that it can take stereo images of the target.

Click Next when you complete the operation.

:r:‘b Teach Robot to Camera Vision Pick Offset

Locate Target

Locate the target for teaching or alignment

Connect Controller
Select Vision Tool motions when locating the target
Select Options

Locate the target by pressing the ‘Locate’ button. Depending on the camera calibration type, the robot may make small

Picture Position
= Locate Target

Align Robot
Approach Target
Move To Picture
1 7' Process Complete
Mouse Position: 3250.98, 1328.07 mm ‘ MM/Pixel: 1.000
X Y z Yaw Pitch Roll
Target Position: | 594,666 -70807 | 168858 1224 90000 180000 || toate ||
| Enable ] [ Disable ‘ | Pendant ] | Previous I [ Next ‘
In the Align Robot to the Pick Position window, free the joints by clicking Free Joints
and aligning the end effector with the target to be picked. Click Record when the end
effector is perfectly aligned. This is critical step for setting up a proper offset. Click
Next when you are finished.
'i'_'p- Teach Robot to Camera Vision Pick Offset X
Align Robot Ta the Pick Position
Move the robot so it is able to grasp the target
1 8 . Connect Controller Manually align the robot with the target and press the ‘Record’ button. When done, ensure the robot is clear of the pick
Select Vision Tool zone so it can move to the picture position in the next step without obstructions.
SEmEs X ¥ z Vaw Pitch Roll
f'c'“t’e:““:m Taught Position: | 647.712 -96.601 250815 0043 90,000 -180.000
ocate Targ:
=p Align Robot
Approach Target
Move To Picture
Process Complete
Enable ] ‘ Disable || Pendant Previous | ‘ Next
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Step Action

In the Approach the Target Position window, click Approach to approach the target.
The robot will move and approach the target. Click Next when you are finished.

@ Teach Robot to Camera Vision Pick Offset X

Approach the Target Position
Move the robot to the target approach position

Connect Controller Move the robot to the target approach position using the ‘Approach’ button.
Select Vision Tool
Select Options
Picture Position
Locate Target
Align Robot
=p Approach Target
Move To Picture
1 9 . Process Complete
Mouse Position: | MM/Pixel: 1,000
Approach Height (mm) 200.00
Target Position: 647712 | 96601 | 259815 | 0043 | 90000 |-180.000 [ ]
‘ Enable I [ Disable ] [ Pendant ] { Previous | ‘ Next |
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Step Action

20.

In the Move to Picture Position window, click the Move button to move to the picture
location. At this stage, you can use Locate to ensure the target can be located and
the label is in the camera's field of view. Click Next after you complete the motion.

e Teach Robot to Camera Vision Pick Offset

Move To Picture Position
Move the robot to the picture position

Connect Controller
Select Vision Tool
Select Options
Picture Position
Locate Target
Align Robot
Approach Target
=p Move To Picture
Process Complete

Move the robot to the picture position. Use the 'Move' button to automatically move the robot. The 'Locate’ button can be

used to ensure the calibration target can be located.

Mouse Position: MM/Pixel: 1,000
X Y z Yaw Pitch
Picture Position: | 519.884 | -74044 | 197.043 2852 90.000 ‘ -1

Current Position: | 519.885 | -74.042 | 197.038 2853

| 50000 | -1800

L Move

]

[ enable ][ Disable ][ Pencant |

Previous Next

After you click Next, the Process Complete window will display.

21.

i'_'p Teach Robot to Camera Vision Pick Offset

Process Complete

This completes the process for the selected camera

Connect Controller
Select Vision Tool
Select Options
Picture Position
Locate Target
Align Robot
Approach Target
Move To Picture
= Process Complete

The process has been successfully completed. The cakulated offset is:

i ¥ z Yaw
20956 [ 26921 [ 52483 [

Pitch Roll
1.181 | -00.000

Cancel

Enable | I Disable | | Pendant

Previous b Next
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Step Action

22.

Confirm that the offset was recorded in the selected location variable in the
GModule.gpo window.

i Camera Display v
Values
ifg X @ L& B s
Name Type Location Config Ref Frame  Z Clearance Z World
@ Item Count: 2
Cartesian - [90956 26921 52483 90000 1.181 -90.000 unchenged [N =
% Cartesian “ [0.000 0.000 0.000 0.000 0.000 0.000 Unchanged v | 1E+32 (]
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Appendix E: GP Flow Programming Example: Pick and
Place

GP Flow is a graphical programming language for programming the robot without using structured
text such as Python or C#. The graphical programming is compiled into GPL code, which then runs
on the controller.

This is an example GP Flow exercise that shows the basic steps for programming the robot to pick
up an object from one location and place it somewhere else.

Step Action

In the GPL Projects toolbar, click on Create New Project.

File Edit Controller Vision Window Help
By  192.168.0.1
GPL Projects v o X
1.
The Create New Project window will display. Select a Source Location window to put
the new project: Memory, Flash, or Local.
GPL Projects v X
{J Xz & = £l Create New Project X
- Memory 24% of 11.60 MB Used ]
Source Location
Memory (Controller)
Flash {Controller)
2 Documents Folder {(Local)

L

r Flash 2% of 12.58 MB Used

~Project Name
Test

~Project Type
~Local

Sequence Project e
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Step Action

« Inthe Project Name field, type in a
name for the project. For
demonstration purposes, title this
project Test.

lL'm Create New Project %

~Source Location
Memory (Controller)
Flash {Controller)
Documents Folder (Local)

o From the Project Type drop-down
menu, select Sequence Project.

e Click Accept.

3.
~Project Name
Test
~Project Type
Seguence Project s
I Accept I Cancel
The Test project will contain three files:
« GModule.gpo
« sequence.gpl
e sequence.gsq
Double-click on sequence.gsq.
4 GPL Projects v X

g x| & & ;
~Memory 24% of 11.60 MB Used

e Test
GMaodule.gpo

=] sequence.gpl

‘5" sequence.gsq
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Step Action

The main sequence editor window will open.

sequence.gsq X

Available States

Oninitialize
OnRun

OnError

fim X By LR - T

Selected State | State Machine

1 Initialize Control Enable Power Home Robot

In the Available States window (shown here on the left), when you click on
Onlnitialize, OnRun, or OnError, the contents of each will display in the Selected

State window.

sequence.gsq X

Available States

| Oninitialize ~egfe—

OnRun

CnError

| Selected State |State Machine

— il

Initialize Control Enable Power Home Robot

4l

sequence.gsq X

—Available States

Oninitialize
OnRun

| OnError "——|

Selected State | State Machine

1 Report Error Default

Initialize Control Enable Power Home Robot
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Step Action

Click on the State Machine tab. A graphic representation of the Available States will
display the states' sequence of activity.

In the example below, the black lines represent normal transitions, and the red lines
indicate error transitions. If the activated Onlnitialize state is OK, it will activate the

OnRun state and run the program. If there is an error with Onltialize or OnRun, the
OnError state will activate a corrective measure.

Selected Statel State Machine I
[ OnRun

OnError

f“J

[ Onlnitialize

Click the Selected State tab and, in the Available States window, click the OnRun
State. The Selected State window will be empty; you will build the program there.

sequence.gsq X
8 rAvailable States ——————— || Selected State |State Machine

ity X t3 dlE )
Onlnitialize /
| OnRun

OnError
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Step Action

Open the Controller drop-down menu and select Statement Browser.
File Edit | Controller | Vision Window Help
ZI Show Controller Toolbar i Test =
,Q Find & Replace -
57 Find Results i n
= rAvailable States ———— || §
E) Output __ CIX +t 3 B
T Compilation Results i
@ GPL Projects Oninitialize
b Threads J | OnRun
9. ] Console N SEnss
£l Watch Window : !
. Breakpoints = -State Transitions
ﬂ Virtual Pendant n On Success OnRun ~
4F /O On Error OnError hd
i File Management Additional Transitions
“t%  Gpl Object Browser _] B
Dialog Manager - { v,
I‘i‘;" Statement Browser ’ =
‘5" Custom Statements
GDS License
The Statement Browser will display, shown here on the right side of the screen. It
contains statements that can be dragged into the Selected State window to
assemble a program. Statements in the Statement Browser are organized by
category, shown in bold: Conditional, Data, General, Gripper, 1/0, Motion, and
Vision.
:
State Machine Move =
B | ~Input Arguments ———— I
- Name Value Move Relative
10. Pallet Adjust
Pallet Index
Pallet Status
Path Move
A ——————— g
Place
Record Location
Retract Z
Set Power
Shift Location
p \ @ Vision w
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Step Action

Click on the Pick statement and drag Pick from the Statement Browser (Motion
category) to the Selected State window. Do the same thing for Place.

Selected State | State Machine

Pick from "(un

defined location)’

I Input Arguments

Al Statement Browser '~ [ X

Name Value

@ Conditional =

@ Motion
Detect Height
Extract Component

11 1 2 Place wundefined location)' Get Power
" Initialize Control
Move
Move Axis
I Move Relative
n Pallet Adjust
Pallet Index
Pallet Status
Path Move
(A
Place
Add input arguments to each statement. Double-click on Pick to display its Input
Arguments window.
Selected State | State Machine
» § | = . Input Arguments |
12 Name Value
- ! 1 Pick undefined location)' .
! Location E
! 2 Place from ‘(undefined location)®
Profile default_profile E
Distance 25.40 =
Approach Mode World Z ~
Use Compliance
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A red exclamation point indicates an error. The Error window at the bottom of the
screen explains errors. One of the error messages displayed here is, "The input
argument 'Location’ is not defined in state 'OnRun' line number 1." That means a
Location must be defined.
Selected State | State Machine
b e &= . B l Input Arguments
— N Name Value
i ¥ 1 Pick from '(undeﬁrTed Iq_:;a_t_i? = I Location E
] 2 Place from ‘(undefined location)'
1 3 Profile default_profile E
Distance 2540 E
Approach Mode | World Z e
Use Compliance O
~Errars
A servo or digital I/O gripper initialization statement is missing from the sequence. It is required by state 'OnRun’, line number 1.
The input argument 'Location’ is not defined in state "OnRun’ line number 1
A servo or digital /O gripper initialization statement is missing from the sequence. It is required by state ‘OnRun’, line number 2.
The input argument 'Location’ is not defined in state *OnRun’ line number 2
Define a location. In the Test project, double-click on the .gpo file. When the GPO
editor windows display, select Locations, and in the Values window click on Create
New Variable.
GPL Projects ~ o X GModulegpo X % sequence.gsq
:| H By = 2 x = Variable Types -rVaIues.
 Memory 25% of 11.60 MB Used Locations -")E:l
“ A Test /- Profiles N\
14 R Name& Location Config Ref Frame Z
—~ eference Frames
%] sequence.gpl
& sequence.gsq il iu» Create New Variable X
All Vanables
Integers Variable Name
Singles [| ‘ ]
Doubles
Strings l:| Is Array Depth |0
~Flash 1% of 12.58 MB Used ' ALcent
[ |

124 Copyright © 2024, Brooks Automation



Brooks Automation

Part Number: 643533 Rev. A

Appendices

Appendix E: GP Flow Programming Example: Pick and Place

Step Action

Name the new variable, pickStation and click Accept.
iL'p Create New Variable X
Variable Name
15. ﬁ pickStation | \
[ ]1s Array Depth 0
Click on click on Create New Variable again, name the new variable placeStation,
and click Accept.
& Create New Variable X
Variable Name
16. :
[|p|ace$‘[at|on | \
[ ] 1s Array Depth 0
Variable data, such as the Location parameters, can be modified here. For
information about how to teach the robot positions, see Editing a .gpo File file.
~Values
17 X OH B XO -
) Name Type Location Config Ref Frame Z Clearance Z World
@ Item Count: 2
pickStation | Cartesian * ||0.000 0.000 0.000 0.000 0.000 0.000| Unchanged 1E+32 |
placeStation | Cartesian > ||0.000 0.000 0.000 0.000 0.000 0.000] Unchanged 1E+32 ]
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Step Action

Return to the sequence.gsq > Selected Statewindow.
« Select the Pick statement, which will display the Input Arguments window.

« Inthe Input Arguments window, click on the three dots to the right of Location to
display the Select a Reference window. It will contain the newly created
pickStation and placeStation Location variables.

« Inthe Select a Reference window, select pickStation.
o Click Accept.

18.

iX|EB + =

Selected State | State Machine

1

Pick from ‘(undefined location)’ I

2

Place from '(undefined location)’

£k Select a Reference X

Available Chjects

pickStation

placeStation

I Accept I

| Cancel |

¢ Input Arguments

Name

Approach Mode

Use Compliance

I Location
Profile
L ' 25.40

Value

<[00

World Z
1

The value will display in the Input Arguments > Location > Value field.

iX|E +

Selected State | State Machine

rInput Arguments

Name

Value

19.

1 Pick from 'pickStation”
2 Place from ‘pickStation’

OCa
Profile
Distance

Approach Mode

Use Compliance

D datlo
default_profile
25.40

EnE

World Z

O
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Step Action

« Select the Place statement, which will display the Input Argumentswindow.

« Inthe Input Arguments window, click on the three dots to the right of Location to
display the Select a Reference window.

¢ Inthe Select a Reference window, select placeStation.
o Click Accept.

Selected State | State Machine
x 1+ = . ~ Input Arguments
Name Value
1 . . .
20. 1 1 Pick from 'pickStati 1 Location lE‘
I ] 2 Place undefined location)® I
Profile default IE‘
Distance lE‘
Approach Mode World Z hd
iﬂ.. Select a Reference X Use Complj ]
Available Objects
pickStation
| placeStation
The Error messages indicate that a servo or digital I/O gripper initialization statement
is missing.
21. Errors
A servo or digital I/O gripper initialization statement is missing from the sequence. It is required by state 'OnRun’, line number 1.
A servo or digital I/O gripper initialization statement is missing from the sequence. It is required by state 'OnRun’, line number 2.
« Since itis an initialization issue, in the Available States window, select
Onlnitialize.
« In the Statement Browser, expand the Gripper category, and drag Define
Gripper to the Selected State window.
» Double-click on Define Gripper to display the Input Arguments. Click on the
three dots to the right of Profile.
22. Selected State | State Machine
X t = & [1-input Arguments
- Name
1 Initialize Control Enable Power Home Robot
Mode
1 2 Define Gripper Servo
\ Open Dwell Time
S Close Dwell Time
Joint

Open Position

Close Position

Use Force
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Example: Pick and Place

Step Action

The Select a Reference window displays, and it contains a default_profile. Select it,
and click Accept.

Selected State | State Machine

iX 5 = O B | ~Input Arguments

Name Value

1 Initialize Control Enable Power Home Robot
Maode Servo

2 Define Gripper Servo
Open Dwell Time | 100

23. &k Select a Reference X Close Dwell Time 1100 E
Available Objects Joint Number 5 E
default_profile Open Position 130.00 E
Close Position  70.00 []
! Profile E
Use Force ]
I Accept || Clear | | Cancel |
On the Available States window, click on the gear icon to generate the GPL code.
GPL Projects v 0 X GModule.gpo
! ! ~ -
i @ & | X . Available States 4
24, ~Memory 24% of 11.60 MB Used . = & _ :
4 [TU Test | ’
GModule.gpo | Generate the gpl code from the sequence
] sequence.gpl Unkun
sequence.gsq OnError
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Step Action

The code will display.

E sequence.gpl X GModule.gpo @ sequence.gsq
| =, Module_sequence
39 [ Public Sub sequence()
31
32 While CurrentState <> @
33
34 Select CurrentState
35 Case State_OnInitializeFunction
25. 36 CurrentState = OnInitializeFunction()
37
38 Case State_OnRunFunction
39 CurrentState = OnRunFunction()
49
11 Case State_OnErrorFunction
42 CurrentState = OnErrorFunction()
13
a4 End Select
45
46 End While
a7 End Sub

Save the project, and click Run.

By 192.168.0.1 et T Test -
GPL Projects Pl ) sequencegpl X GModule.gpo
i = Xig - |ﬂ=, Module_sequence
26. Memory 27% of 11.60 MB Used 22 Public Sub sequence()
4 [F A Test 23
GModule.gpo While CurrentState

Q PARobot_auto_center.gpp =

g] sequence.gpl - Select Currenty

@ sequence.gsq 27 |E Case State |
. Current

L
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