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Introduction

Introduction

This manual contains information that is necessary to use Automation Control Environment (ACE)
software. Please read this manual and make sure you understand the ACE software features, func-
tions and concepts before attempting to use it.

Use the information in this section to understand ACE software features, functions and concepts.

Intended Audience

This manual is intended for the following personnel.

» Personnel in charge of introducing Factory Automation systems.

» Personnel in charge of designing Factory Automation systems.

» Personnel in charge of installing and maintaining Factory Automation systems.
» Personnel in charge of managing Factory Automation systems and facilities.
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Manual Information

Manual Information

Page Structure

The following page structure is used in this manual.

®

®—+—5-1 Unpack

@77 5-1-1  Unpack Procedure

1 Check the package for damage.
If there is any visible damage:
« Take photos of the package and save them.
« Inform your supplier inmediately.

@ e 2 Open the package.

Ensure not to damage the contents.
3 Ensure that all items are present.

E Additional Information

This section provides details on how to unpack the Industrial Panel PC.

|
®

soedun L-g

@ Refer to 5-1-2 ltems Supplied with the Product for the items supplied.

®7

NY-series User's Manual (W555)

o
© @

oInpsdoig Yoedun 1-1-G

—®

Note: This illustration is provided as a sample. It will

not literally appear in this manual.

Item Explanation Item Explanation

A Level 1 heading E Special Information

B Level 2 heading F Manual name

C Level 3 heading G Page tab with the number of the main section
D Step in a procedure H Page number

Special Information

Special information in this manual is classified as follows:
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Manual Information

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

m Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

L~ Version Information

Information on differences in specifications and functionality between different versions.
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Sections in this Manual

Sections in this Manual

Introduction

Installation and Uninstallation

Creating a Project

Online Connections to SmartControllers

Understanding the ACE User Interface

Programming with ACE Software

Robot Controller Configuration and Setup

Application Manager Configuration and Setup

Troubleshooting

Appendices
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty and Limitations of Liability

I Warranty

* Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, expressed or implied.

Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be re-
sponsible for warranty, repair, indemnity or any other claims or expenses regarding the Products un-
less Omron’s analysis confirms that the Products were properly handled, stored, installed and main-
tained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any
Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall
not be liable for the suitability or unsuitability or the results from the use of Products in combination
with any electrical or electronic components, circuits, system assemblies or any other materials or
substances or environments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

| Limitations of Liability

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY. Further, in no event shall liability of Omron Com-
panies exceed the individual price of the Product on which liability is asserted.

Application Considerations

12
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Terms and Conditions Agreement

I Suitability for Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

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

I Programmable Products

* Omron Companies shall not be responsible for the user’s programming of a programmable Product,
or any consequence thereof.

+ Omron Companies shall not be responsible for the operation of the user accessible operating sys-
tem (e.g. Windows, Linux), or any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual per-
formance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 13



Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the robot. The safety precautions that are provided are extremely important to safety.

Always read and heed the information provided in all safety precautions.

The following notation is used.

Identifies an imminently hazardous situation which, if not avoid-
ed, is likely to result in serious injury, and might result in fatality
or severe property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, could result in death or serious injury. Additionally, there
may be severe property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, may result in minor or moderate injury, or property damage.

Symbols

The circle and slash symbol indicates operations that you must not do. The specific opera-
tion is shown in the circle and explained in text.
This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.

This example indicates a general precaution.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.
This example shows a general precaution for something that you must do.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for high temperatures.

Warning

/\ WARNING
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Safety Precautions

To maintain the security and reliability of the system, a robust cybersecurity defense pro-
gram should be implemented, which may include some or all of the following:
Anti-virus protection

.

Install the latest commercial-quality anti-virus software on the computer connected to
the control system and keep the software and virus definitions up-to-date.

Scan USB drives or other external storage devices before connecting them to control
systems and equipment.

Security measures to prevent unauthorized network access

.

Install physical controls so that only authorized personnel can access control systems
and equipment.

Reduce connections to control systems and equipment via networks to prevent access
from untrusted devices.

Install firewalls to block unused communications ports and limit communication be-
tween systems. Limit access between control systems and systems from the IT net-
work.

Control remote access and adopt multifactor authentication to devices with remote ac-
cess to control systems and equipment.

Set strong password policies and monitor for compliance frequently.

Data input and output protection

Backup data and keep the data up-to-date periodically to prepare for data loss.
Validate backups and retention policies to cope with unintentional modification of input/
output data to control systems and equipment.

Validate the scope of data protection regularly to accommodate changes.

Check validity of backups by scheduling test restores to ensure successful recovery
from incidents.

Safety design, such as emergency shutdown and fail-soft operations in case of data
tampering and incidents.

Additional recommendations

When using an external network environment to connect to an unauthorized terminal
such as a SCADA, HMI or to an unauthorized server may result in network security
issues such as spoofing and tampering.

You must take sufficient measures such as restricting access to the terminal, using a
terminal equipped with a secure function, and locking the installation area by yourself.
When constructing network infrastructure, communication failure may occur due to ca-
ble disconnection or the influence of unauthorized network equipment.

Take adequate measures, such as restricting physical access to network devices, by
means such as locking the installation area.

When using devices equipped with an SD Memory Card, there is a security risk that a
third party may acquire, alter, or replace the files and data in the removable media by
removing or unmounting the media.

Please take sufficient measures, such as restricting physical access to the Controller
or taking appropriate management measures for removable media, by means of lock-
ing and controlling access to the installation area.

Educate employees to help them identify phishing scams received via email on sys-
tems that will connect to the control network.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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Precautions for Safe Use

Precautions for Safe Use

» Ensure adequate safety measures are taken if the safety timeout is disabled.

* Robot maintenance and troubleshooting procedures require the safety timeout to be enabled. The
robot's flashing high power indicator is used to verify that the lamp is not burned out and this should
be considered before disabling the safety timeout feature.

» The user is responsible to connect and install the appropriate visual indicator(s) as per the require-
ments of UL 1740. This function is required to be enabled to meet UL 1740 requirements.
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Precautions for Correct Use

Precautions for Correct Use

» ACE software version 3.8 (and older) cannot connect to a controller that ACE software version 4.2
(or higher) has connected to previously until a zero memory or reboot have been executed.

+ If you overwrite the ACE project V+ memory with the contents of the controller, there is no way to
recover previous project data unless a backup copy has been previously created. Consider selecting
Save As... from the File Menu to save a new backup copy of the project before pushing the program
to the Controller memory.

* You cannot execute a program with an error present.

* You cannot execute a Process Manager when an error is present on an associated object.

* Using the Jog Appro Button will cause straight-line motion to occur. Monitor the robot during this
movement to avoid collisions with obstacles between the starting location and the destination loca-
tion.

» A user signed in with Technician or Operator access cannot edit users or access the User Manager.
Only a user with Engineer access can edit users with the User Manager.

» The User Manager implements a basic level of user-access security. For applications that require a
higher level of security, implement a security scheme within a custom user-interface. This could be
based on the network login credentials from Windows or other similar access-control methods.

« If you are inexperienced with the object-oriented C# programming language, it is recommended that
you explore Microsoft's documentation and tutorials to become familiar before attempting to create
or edit these types of programs.

* No other tasks should be running while a V+ upgrade is underway.

» The system can become corrupted if power is lost while a V+ upgrade is underway.

+ If a device node network configuration is modified and saved, the physical connections will be identi-
fied and restored accordingly on the next boot.

» |I/O EndEffector settings are not saved on the controller with the Save Configuration function.

 Improper editing of robot joints, option bits, and kinematic parameters can cause the robot to mal-
function or become inoperable. Editing must be performed by qualified personnel only.
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Related Manuals

Related Manuals

18

Use the following related manuals for reference.

Manual Title

Description

Robot Safety Guide (Cat. No. 1590)

Provides safety information for OMRON industrial ro-
bots.

T20 Pendant User's Manual (Cat. No. 1601)

Provides information for the setup and use of the T20
Pendant.

eV+ Language User's Guide (Cat. No. 1604)

Provides information about the eV+ language.

eV+ Language Reference Guide (Cat. No. 1605)

Provides references to eV+ language and functionality.

Robot Vision Manager User's Manual (Cat. No. 1667)

Provides information necessary for understanding the
integration of cameras and V+ programs.

V+ Module Reference Manual (Cat. No. 1668)

Provides references to V+ language and functionality.

V+ User's Manual (Cat. No. 1671)

Provides references to V+ language and functionality.

V+ Keyword Reference Manual (Cat. No. 1672)

Provides references to V+ Keyword use and function-
ality.

Automation Control Environment (ACE) Version 4
Camera Configuration User's Manual (Cat. No. 1679)

Provides installation and operating instructions for
ACE cameras.

S8BA-series Uninterruptible Power Supply (UPS) Us-
er’'s Manual (Cat. No. U726)

Provides installation and operating instructions for the
S8BA UPS.

Sysmac Studio for Project Version Control Function
Operation Manual (Cat. No. W589)

Provides version control information to properly save,
import, export and manage projects in multi-user envi-
ronments.

Sysmac Studio for Robot Integrated System Building
Function with Robot Integrated CPU Unit Operation
Manual (Cat. No. W595)

Provides information that is necessary to use the robot
control function of the NJ-series CPU Unit.

FH/FHV Series Vision System Operation Manual for
Sysmac Studio (Cat. No. Z343)

Provides information for the integration and operation
of the FH camera with Sysmac Studio.

FH/FHV Series Vision System User’s Manual (Cat.
No. Z365)

Provides information for proper operation of the FH
camera within a network.

FH Series Vision System Hardware Setup Manual
(Cat. No. Z366)

Contains information to install and properly wire the
FH cameras.

Anyfeeder User's Guide (18876-000)

Provides information about the operation of the Any-
Feeder unit.

Automation Control Environment (ACE) Version 4
Camera Configuration User's Manual (Cat. No. 1679)

Provides information about the configuration of cam-
eras used with ACE software.

Automatic Shutdown Software for Omron Uninterrupti-
ble Power Supply (UPS) PowerAttendant Lite for Win-
dows Users Manual (K1L-D-18004B)

Provides information about the installation and config-
uration PowerAttendant Lite used with ACE software.
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

[Cat. No.

1633-E-09 |

| S

Revision code

Revision code Date Revised content

09 June, 2023 Addition of new features and functions for v4.7
Minor revisions and updates

08 August, 2022 Addition of new features and functions for v4.6
Format update.

07 January, 2022 Added FH Camera and minor updates for v4.4

06 February, 2021 Added 3D Pick Manager, minor updates

05 September, 2020 | Minor updates and additions, v4.2

04 August, 2020 Minor revisions and restructuring

03 July, 2020 Revisions for an upgrade to version 4

02 September, 2019 | Style and content update

01 April, 2019 Original production
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Introduction

This section describes ACE software features, functions, and concepts.
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1 Introduction

1-1 Software Overview

ACE is a PC-based software package that easily manages OMRON's entire portfolio of robots, con-

trols, vision, and feeding systems.

ACE software provides an easy-to-use environment to program and deploy applications ranging from

simple pick & place to multi-robot belt-tracking lines. It allows you to increase productivity while

streamlining configuration setup.

The software can be used as a development tool or as an Application Manager runtime execution on

an IPC Application Controller. The following advanced features are available when it is used as an Ap-

plication Manager.

» The PackManager module enables advanced programming capabilities for packaging applications
with simple step-by-step guidance without scripting.

* The Robot Vision Manager module enables vision guided conveyor tracking and part feeder integra-
tion with the help of configuration wizards. It also includes vision inspection tools to improve quality
assurance and traceability.

» The Process Manager optimizes system resources, decreases idle time, and maximizes the amount
of parts processed by the robot.

Additional features are detailed below.

» Emulation and 3D visualization provides a quick and rubust proof of concept approach.

* Recipe Manager simplifies management of manufacturing process and handles a range of product
variations, ideal for flexible automation to reduce changeover time.

» Operation programming provides an alternate method to create applications with a flowchart style
approach. Advanced robot operations and sequences can be developed with a drag-and-drop meth-
od that automatically generates V+ programming code.

1-2 Automation Control Environment (ACE) Version 4 User's Manual (1633)



1 Introduction

1-2 Configuration Wizards

Many of the ACE software components are configured using wizards. These wizards provide a series
of screens to guide users through a detailed configuration process.

Selections and steps in the wizards will vary depending on the application and because of this, each
wizard is not fully detailed in this document. Use the information provided in the wizard steps to under-
stand the selections that are required.

An example robot-to-belt calibration wizard is shown below.

spJezip uoneunBbyuo) z-1

Robot-to-Belt Calibration Sequence: Robot R1Hornet565, Pick Belt [Encoder 0]

Teach the belt window
Use the mouse to teach the belt window in the virtual display

Select End-Effector
3 You can adjust the ibration by using the mouse to click and drag the edit handles in the 2D display. To rotate
Test Encoder Operation the belt calil ially edit the transform using the Edit but w.

* Virtual Teach
Test Belt Calibration

B# Digital 10

sjuswo|3 plezip L-¢-|

T -100.000 -195.000 -1100.000 0.000 180,000 90.000

175.00 <
T3 43000 >

1-2-1 Wizard Elements

Many of the wizards share common elements such as buttons, fields, etc. The following information
describe common wizard interface items.

I Navigation

Use the following table to understand wizard navigation.

Item Description

Back Button Opens the previous screen in the wizard.
For certain procedures, the Back button is not availa-
ble making it impossible to repeat the previous screen.

Next Button Opens the next screen in the wizard.
The Next button will not be available until the current
screen is completed.

Cancel Button Cancels the operation and closes the wizard.

I Dialog-access Controls

Use the following table to understand wizard dialog-access controls.

Item Description
Pendant Button Opens the V+ Jog control.
Power Button Toggles high power for the robot.
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1 Introduction

I Robot Position Controls

Use the following table to understand wizard robot positioning controls.

Item

Description

Approach

Moves the robot to the approach position (the taught position plus the ap-
proach height).

Current Position

Displays the current position of the robot.

Depart

Moves the robot to the depart position (the taught position plus the depart
height).

End Effector

Displays the selected end effector (gripper) for the robot.

Gripper Activates / deactivates the gripper (end effector). Click the Signal Button
(Bl to toggle the state.

Here Records the current position of the robot. The recorded position is displayed
in the Taught Position field.

Monitor Speed Adjusts the monitor speed (percent of full speed) for the robot movements.

Move Moves the robot to the recorded (taught) position using the speed specified

in Monitor Speed.

Taught Position

Displays the taught (recorded) position.

I Conveyor Belt Controls

Use the following table to understand wizard conveyor belt controls.

@ Additional Information

These controls require the following conditions.

* The belt is under active control by the controller

» The conveyor supports the selected control (for example, to use Reverse / Forward, the con-
veyor must have a motor that supports operation in reverse direction)

» The appropriate control signals have been defined in the Belt object editor.

Item

Description

Fast / Slow

Selects fast or slow speed. Click the Signal Button (-/.) to toggle the

state.

On / Off

Starts and stops the conveyor belt. Click the Signal Button (-.) to
toggle the state.

Reverse / Forward

Selects forward or reverse direction. Click the Signal Button (-.) to
toggle the state.

I Vision Controls

Use the following table to understand vision controls.
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%
%)
o
Item Description é’!
Edit Opens the Vision Tools Properties window that is used to edit various pa- ﬁ
rameters of the vision tool. )
Live Displays a live image from the camera input. 5
Picture Acquires a still image from the camera input. 95’_
(7]

Stop Stops the currently-running vision tool or process (this is only active in Live

mode).

1-2-2  Wizard Functionality in Emulation Mode

When Emulation Mode is enabled, some of the ACE software wizards contain differences from their
operation in standard mode. This section describes those differences.

I Calibration Wizards in Emulation Mode

When performing a belt calibration or sensor calibration in Emulation Mode, those wizards include
special interactive 3D Visualizer windows that allow users to interactively position the elements being
calibrated. This feature shows what is being changed and how the change affects the calibration. An
example is shown in the following figure.

When multiple robots are present that access the same belt in the workspace, if a belt has not been
taught it is not displayed in the 3D teach processes.

For Emulation Mode calibrations, the belt controls in the Calibration wizards will allow belt operation,
even when the Active Control option of the Belt object is not enabled.

SPON UoREINW Ul AJjeUONOUN PIEZIA Z-2-|

Multiview Explorer

Application Managerl

'™ Configurations and Setup
b4 Programming

¥ Programs

p_Prog

L G#Programd

L G#Programl

¥ Numeric Variable
String Variable

Add Shortcut

For these wizard pages, there are two ways to change the settings

» Use the interactive 3D windows to drag the elements to the desired positions. After positioning the
elements, the changes to the values are visible in the fields below the 3D windows.

» Use the fields below the interactive 3D windows to enter the values. After entering the values, the
changes show in the 3D windows.
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1 Introduction

1-3 Licenses

To enable full functionality, the ACE software requires the V+ controller licenses and PC licenses sup-
plied on the USB hardware key (dongle) as described below. For details on obtaining these items,
please contact your local Omron representative.

To view the licenses installed on the dongle, access the Help menu item and then select About... This
will open the About ACE Dialog Box. Choose the PC Licenses tab to view the installed licenses, in-
cluding the V+ Licenses, as shown below.

About ACE n

ACE

Automation Control Environment
v 443

THE SOFTWARE IS PROVIDED "AS 15", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS
OR COPY! T HOLDERS BE LIABLE FOR ANY CLAIM, DAMAG OTHER LIABILITY, WHETHER IN AN AC N ( -ONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
Components Licensed Under the M Public License v2

Eigen, a lightweight C++ template library
Copyright (C) 2008 Guennebaud
011 Benoit Jacob

1. Definiti
ontributol

ch individual or legal entity that create

1.2. “Contributor Version”
s the combination of the Contributions of others (if any) u articular Contribu Contribution.

distribution of this program, or any portion of it,
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About ACE n

ACE

Automation Control Environment

sosuadI -1

Component Licenses

boost, C++ libraries
Boost Software License, https://opensource.org/licenses/BSL-1.0

Eigen, a lightweight C++ template library,
Copyright (C 8 Gael Guennebaud <gael.guennebau
Copyright (C) 2007-2011 Benoit Jacob <jacob.benoit. 1

Mozilla Public Lices https:/fopensourc

libxmi2, an XML C parser and toolkit,
Copyright (C) 1998-2012 Daniel Veillard
MIT License, https.//opensource.org/licen it-license.htm!

$9SUL07 Od L-€-1

Plog, a portable, simple and extensible C++ logging library

pthreads-win32
Copyright (C) 2001-2006 Ross P. Johnson
GNU L . =neral Public Li https:f';‘\s.w..'w‘gm,l r,.urgfli:j:\'-r1',u:-5,"(:ld lice: gpl-2.1.en.html

Licenses
Boost e License (full text)
Boost Software License - Version 1.0 - August 17th, 2003

Permission is hereby granted, free of charge, to any person or organization obtaining a copy of the software and accompanying
reproduce, display, distribute, execute, and transmit the Software, and to
-parties to whom the Software is furnished to do so, all subject to the

following:

The copyright notices in the Soft ntire statement, including the abow

disclaimer, must be included in all copies of the Software, in whole or in part, and all derivative wo!

Waming: This ! "l g G distribution of t rogram, or any portion of it,
may result in ser

1-3-1 PC Licenses

The following licenses are available for the PC running ACE software. The PC licenses are supplied
on the USB hardware key (dongle, sold separately). Contact your local Omron representative for more
information.

* Robot Vision Manager

» Pack Manager

» 3D Pick Manager

The ACE software will still work without licensing in place, but the following restrictions will apply.

I Emulation Mode (Not Connected to Physical Devices)

When licensing is not activated, Emulation Mode will have full functionality for two hours . After two
hours, the ACE software must be restarted to continue.
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I While Connected to Physical Devices (Not in Emulation Mode)

Execution of Pack Manager or Robot Vision functionality is restricted.
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1-4 Software Features

This section provides details about the following ACE software features.
» Emulation Mode
» Application Samples

sainjeaq aIeM}yos -1

1-4-1 Emulation Mode

The ACE software can operate in an Emulation Mode. This mode provides a virtual environment that
emulates the physical hardware, allowing the application to be programmed and operated with no con-
nection to physical hardware.

Although the Emulation Mode is an optional operating mode, it behaves as though the ACE software
is working in the standard operating mode. Once Emulation Mode is enabled, it is possible to create
and program an ACE application in the same manner as when connected to physical hardware. This
provides a seamless user experience that is nearly identical to running with real, physical hardware.
Emulation Mode can run multiple, simultaneous instances of controllers and robots on the same PC,
at the same time. This includes the handling of network ports and multiple file systems. This feature
allows the design, programming, and operation of a real multi-controller / robot application.

This section details the start up, features, and limitations of Emulation Mode.

SPOIA uoneInwy |L-H-|

I Emulation Mode Features

Emulation Mode provides the following features and benefits.

The term offline implies that no connection to physical hardware is present.

» Create applications offline
If no hardware is available, and offline application can be created. Emulation Mode allows a project
to be configured with robots, belts, feeders, and other hardware. When the physical hardware be-
comes available, the transition from the virtual hardware to the physical hardware is easily done.

* Program offline
Open and edit existing ACE projects. Edit V+ programs and C# programs.

» Operate applications offline
Using a project, the application can open and run without the physical hardware. The application
runs in the Emulation Mode using the 3D Visualizer feature to simulate the behavior of the system.

» Experimentation with products and hardware
Using Emulation Mode, the application is created with virtual hardware, making it possible to experi-
ment with different robot cell designs and layouts before purchasing the physical hardware.

» Training without products or hardware
The emulated environment provides a convenient and low-risk method for training technicians, oper-
ators, and other system users.

I Emulation Mode Differences

Emulation Mode has the following differences when compared to operating while connected to physi-
cal hardware.
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@ Additional Information

Other minor Emulation Mode differences not listed below exist. These are noted in the related
sections of this document.

» Saving data to the emulated controller is not supported.
When Emulation Mode is enabled, ACE software creates a new emulated-controller file system in a
temporary folder. When ACE software is shut down, that file system is deleted which means the
contents of any user-created folders, files, or data will also be deleted. Save the data in a PC folder
and/or with the ACE project to avoid loss of data.

* No automatic import of robots when creating a new controller.
When Emulation Mode is enabled, the Create a New Controller wizard does not automatically import
robots. It prompts a selection for the robot(s) connected to the controller instead.

» Some controller and robot configuration items are disabled.
When Emulation Mode is enabled, certain Controller Settings and Robot Object configuration items
are not available. Those items are dimmed or hidden to indicate that they are not available. Refer to
7-2 Controller Settings on page 7-5 and 7-5 Robot Objects on page 7-33 for more information.

* |/O signals are managed differently.
In Emulation Mode, the Digital I/O window can be used to set input signals. Refer to 5-9 Task Status
Control on page 5-40 for more information.

* Robot-to-hardware calibrations use the 3D Visualizer.
In Emulation Mode, the robot-to-hardware calibrations and project referencing procedures are differ-
ent. When Emulation Mode is enabled, these procedures use the 3D Visualizer display to allow for
offline calibration and configuration. Refer to 8-7 Process Objects on page 8-97 for more informa-
tion.

» The Belt object control, speed, and latch settings are different.
When Emulation Mode is enabled wizards allow use of belt control signals even if Active Control is
disabled, fast and slow speed settings are used, and the Latch Period generates a new latch at
each distance interval of belt travel. Refer to 8-7-4 Belt Object on page 8-108 for more information.

» The Virtual Camera configuration is different.
When Emulation Mode is enabled, the Virtual Camera object uses an Emulation Configuration pa-
rameter that is used to specify the operating mode. Refer to 8-4 Camera Objects on page 8-46 for
more information.

» Cycle times are not identical.
When Emulation Mode is enabled, the cycle times will not exactly match those obtained when con-
nected to physical hardware.

» Enable power and calibration are managed differently.
When Emulation Mode is enabled, the robot power is enabled and the robot is automatically cali-
brated when loading a project, creating a controller, rebooting a controller, and when changing a
Quattro platform.

I Enabling and Disabling Emulation Mode

Emulation Mode can be enabled or disabled by clicking the Enable Emulation Mode Icon () or the

Disable Emulation Mode Icon (.), respectively. Any unsaved data must be saved before doing this.

Note that the icons are disabled if they do not apply. For example, if Emulation Mode is enabled, the
Enable Emulation Mode Icon cannot be clicked.
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Alternatively, Emulation Mode can be enabled when opening a project with the following procedure:

1 Start the ACE software. The ACE Start page will be displayed.

2 Select the Open in Emulation Mode option.

(&) ACE 4 (64bity

Offline
P New Project
@ Open Project
& Import...
Online

4 Connect to Device ACE

Version Control
Automation Control Environment

N, Version Control Explorer

(c) 2017-2021 Omron Robotics and Safety Technologies, Inc. All rights reserved.

OMRON

\ N
o
\ o
~Robot System —mMm™ b g
. E
> [ 4

£ Open in Emulation Mode

3 Make other selections for opening a new or existing project, or connecting to an emulated de-
vice, refer to Section 3 Creating a Project on page 3-1 for more information. After these se-
lections are made, the ACE project will open, using guided steps if necessary. Emulation Mode
will be indicated in the Status bar at the bottom of the ACE software, as shown in the following
figure. The Enable and Disable Emulation icons are indicated on the ACE 4 Toolbar.

o ;
File Edit View Insert Cogizalia ol indow  Help
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1-4-2

4 After the ACE project is open and Emulation Mode is active, the procedure is complete. The
same procedure can be done while deselecting the Open in Emulation Mode option to
disable Emulation Mode.

Application Samples

The ACE software provides Application Samples to assist in the development of robotic applications.
When an Application Sample is created, a wizard is launched to collect preliminary information about
the application. When the wizard is completed, an ACE project is created with the basic objects and
configurations for the application. This new project can be used as a starting point for many types of
robotic applications.

There are two types of Application Samples that are currently offered with the ACE software: Robot
Vision and Pack Manager. Refer to Robot Vision Application Sample on page 1-12 and Pack Manag-
er Application Sample on page 1-13 on page 1 for more information.

Application Samples are not intended to develop an entire application.

Canceling a wizard before completion can lead to an ACE project with partial or no functionality. Com-
pleting the wizard is recommended.

Users must have Engineer access and either be connected to a physical controller or in Emulation
Mode to use the ACE Application Sample functions.

All information collected during the wizard can be modified within the project later.

The Application Sample wizard follows the basic steps listed below. These may vary based on the Ap-
plication Sample type and selections made during the wizard, but generally follow this sequence.

-\

Select robots to install on the controller (Emulation Mode only).

Identify the pick and place configuration.

Teach the pick operation.

Teach the place operation.

Specify the robot used in the application sample.

Specify the end effector configuration.

Teach the safe robot position.

Teach the part pick position.

© 0O N O 0 A W N

Teach the part placement position.

I Robot Vision Application Sample

Robot Vision Application Samples can be used to create example V+ programs and Robot Vision ob-
jects for integrating Robot Vision with robots, belts, feeders, and more. When using Robot Vision with
V+ programs, users are responsible for writing the V+ programs that drive robot motion and other ac-
tivity in the robot cell.
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Robot Vision sample wizards can be used for example application structure, but are not intended to
provide all V+ program code required for the application.

sainjeaq aIeM}yos -1

I Pack Manager Application Sample

Pack Manager Application Samples can be used to create single-robot packaging application projects
with Pack Manager. These single-robot samples can later be expanded for multi-robot applications.
The ACE software provides a point-and-click interface to develop many packaging applications without
writing V+ programs. If the default behavior does not meet the needs of the application, V+ programs
can be customized. Pack Manager uses a Process Manager to manage run-time control of the appli-
cation including allocation of part and target instances in multi-robot packaging lines, visualization of
resources, and statistics tracking.

@ Additional Information

Refer to 8-7-3 Part Object on page 8-104 and the 8-7-5 Process Manager Object on page
8-117 for more information.

sojdweg uoneoyddy z-y-|

I Creating an Application Sample

There are two methods used to create an Application Sample as described below.

@ Create an Application Sample from the Start Page
Use the following procedure to create an Application Sample from the Start Page

1 Start the ACE software.

2 Select Connect to Device from the Start Page.

© Aces

Offline
. New Project
@ Open Project
& Import...

Online
6 Connect to Device
Version Control

N 3
Wil Version Control Explorer (€) 20172019 Omron Rohotics and Safety Technologles, Tnc. Al rights reserved.

OMRON

O
Ei Open in Emulation Mode ” f ’f

3 When creating the application while connected to a physical controller, make the appropriate
Connect to Device settings. Refer to Section 4 Online Connections to Robot Controllers on
page 4-1 for more information. If not connected to a physical controller, select the check box

for Open in Emulation Mode.
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4 Select the Create Application Sample.
5 Then choose Robot Vision Manager Sample or Pack Manager Sample.

6 Then, click the Connect Button. This will create a new ACE project with the selected Applica-
tion Sample and launch the Application Sample wizard.

7 Select robots to install on the controller (if running in Emulation Mode) and finish all wizard
steps to complete the procedure. A new ACE project will be created according to the collected
wizard information.

® Create an Application Sample from an ACE Project

To create an Application Sample from an ACE project, select Insert from the menu bar, select
Application Sample, and then make a selection appropriate for your application.

Robot Controller

Application Manager

Robot Vision Manager Sample »
3D Pick Manager Sample

Pack Manager Sample

Pendant Ul Sample

A wizard will appear to guide you through the configuration steps. When the wizard is completed,
an Application Manager will be present in the Multiview Explorer.

@ Additional Information

A robot controller device must be selected and online to access the Application Sample wizard.
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1-5 Robot Concepts

The topics in this section describe basic robot concepts that you should be familiar with when using

the ACE software.

1-5-1 Coordinate Systems

The ACE software uses multiple coordinate frames to define the locations of elements. These are of-
ten positioned in reference to other objects or origins. Each coordinate system is briefly described in

the following table.

The coordinates in each system are measured in terms of (X, Y, Z, Yaw, Pitch, Roll) unless otherwise

specified, where Yaw, Pitch, and Roll are defined as:

* Yaw: Rotation about the local reference frame Z-axis.

» Pitch: Rotation about the local reference frame Y-axis.

* Roll: Rotation about the local reference frame Z-axis after Yaw and Pitch have been calculated.

Coordinate System

Overview

Workspace

This is the global coordinate system of the 3D Visualizer in ACE software.
Workspace Coordinates are used to define the position of objects.
Refer to Workspace Coordinates on page 1-16 for more information.

Robot - World

Each robot has a world coordinate system. The X-Y plane of this coordinate
system is the robot mounting surface. The Z-axis and origin are defined for
each robot model and can be viewed by enabling the Edit Workspace
Position Button in the 3D Visualizer.

V+ Location variables that record the current robot position will be defined
relative to this coordinate system.

Refer to Robot Coordinates - World on page 1-16 for more information.

Robot - Joint

Each robot has a joint coordinate system based on the orientation of each
individual joint. Each element of a coordinate is the angular position of the
joint.

V+ Precision Point variables will be defined relative to this coordinate sys-
tem for each robot.

Refer to Robot Coordinates - Joint on page 1-17 for more information.

Robot - Tool

This is the coordinate system based on the robot tool.

The origin is positioned at the tool flange with the Z-axis oriented away from
the tool flange when a null tool offset is applied.

Refer to Robot Coordinates - Tool on page 1-18 for more information.

Belt

This is the coordinate system describing the direction and orientation of a
conveyor belt.

Each robot may have a different reference to belt coordinates for the same
physical conveyor belt.

Refer to Belt Coordinates on page 1-19 for more information.

Camera

This is the coordinate system defining the coordinates within the camera
field of view.

2D vision primarily uses only the X, Y, and Roll components of a coordinate.
The origin is located at the center of the field of view.

Refer to Camera Coordinates on page 1-21 for more information.
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1-16

I Workspace Coordinates

The workspace coordinate system is a global reference frame for all object positions in the 3D Visual-
izer. The workspace origin is not visible, but it is positioned at the center of the tile grid, as shown in
the figure below.

Workspace coordinates are primarily used for positioning robots and other features in the workspace.
Allocation of belt-relative Part and Part Target instances during run time depends on the relative posi-
tion of robots along a process belt object, therefore robot positions cannot be changed while a Proc-
ess Manager is active.

(1000, 0,0, 0,0,0)

I Robot Coordinates - World

The robot world coordinate system is a frame of reference for all transformations recorded by a specif-
ic robot. It is primarily used to define points with respect to the robot itself. Each robot model has a
unique base frame, but the X-Y plane is typically located at the robot mounting surface. For example,
the position markers of the robots shown in the figures below are also the robot origin in each robot
world coordinate system.

This coordinate system is used when a program defines a transformation-type location. Whenever a
position is taught or motion executed, it is usually done with respect to this coordinate system.

A position defined as a location variable is not unique and depends on applicable arm configuration
parameters, including lefty-righty, above-below, and flip-noflip. Refer to the eV+ Language
Reference Guide (Cat. No. 1605) or the V+ Keyword Reference Manual (Cat. No. 1672) for details on
these keywords.
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(650, 217, 300, 0, 180, 0)
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(66, 541,-1350, 0, 180,-180)

I Robot Coordinates - Joint

The joint coordinate system is used to define the position of each individual joint. Each coordinate has
as many elements as there are joints in the robot. For example, a Cobra would have four elements in
a coordinate while a Viper would have six elements.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 117



1 Introduction

Joint coordinates become useful when defining a point that can be reached in multiple orientations.
For example, the two configurations shown in the figure below have the gripper in the same position
(550, 0, 317, 0, 180, 180) as defined by robot world coordinates. However, the robot arm can be ori-
ented in two different ways to reach this position. The top configuration in the figure shows joint coordi-
nates (-43, 93.5, 77, 50.5) and the bottom configuration shows joint coordinates (43, -93.5, 77, -50.5).
The size of the tool is exaggerated in the figures to clearly demonstrate the orientation of J4.

77 mm

A location based on joint coordinates instead of world coordinates is called a precision point. These
are useful in cases where one orientation would cause the robot to strike an obstacle.

A precision point guarantees that a robot will always move to the correct orientation. This is most com-
monly seen in Cobra and Viper robots, since locations can be reached from multiple positions. Preci-
sion points can be defined for parallel robots such as the Hornet and Quattro, but because each loca-
tion can only be reached while the joints are in one position, joint coordinates and precision points
usually are not used with these robots. Joint coordinate jogging is also not allowed for parallel arm ro-
bots.

The orientation of the servo is important when considering joint coordinates. For example, in the figure
above, the J4 orientation convention is in the opposite direction of the other two rotational joints. This
is because the joint 4 servo internal mounting position is inverted.

I Robot Coordinates - Tool

The tool coordinate system is used to define the position of tool tips. Its frame of reference is posi-
tioned at the tool flange itself. The tool Z-axis points opposite the other frames. This is because the
main purpose of this system is to define the offset of tool tips. For example, a tool tip with coordinates
(0, 0, 100, 0, 0, 0) is an offset of 100 mm in the negative Z-axis of the workspace and robot world
coordinate systems.

The reversal of the Z-axis does not affect the controls in the V+ Jog Control. The down arrow still
moves the tool along the negative Z-axis with respect to the robot world coordinates.
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I Belt Coordinates

The belt coordinate system is used to define positions on a belt window. Its frame of reference is at
one of the upstream corners of the belt. The axes are oriented so the positive X-axis is in the direction
of the belt vector and the Y-axis is along the belt width. The belt is typically positioned so that the Z-
axis of the belt frame aligns with the tool Z-axis, but it can be reversed if necessary.

This coordinate system is primarily used to provide part locations on a belt to a robot and to verify that
a belt-relative location is within the belt window before commanding a motion to the location. When an
instance is located, the identified belt coordinate is converted to a robot world coordinate. This means
that a belt-to-robot calibration must be done before any belt coordinates are recorded.
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(285, 355, 0)
(600, 0, 0) ®

The belt coordinate system is also used to set the various allocation limits in the belt window for a
Process Manager. The various limits are set using X-coordinates and, for the Downstream Process
Limit Line, an angle. In this case, the angle translates to both X and Y-coordinates to determine when
an instance crosses that line. The various coordinates in the previous image are based on the num-
bers shown in the Belt Calibration Editor in the figure below. Refer to Belt Configuration on page 8-109
for more information.

E Additional Information

Belt coordinates do not apply to a Belt object created in the Process area of the Multiview Ex-
plorer (that is separate from a belt window). Belt objects are used to record information about
the belt itself, such as encoders and signals, and provides a representation of a belt in the 3D
Visualizer. Their location in the workspace is set by their Workspace Location parameter that
uses workspace coordinates. Conversely, belt windows regard the positioning of the robot grip-
per with respect to the belt and use belt coordinates to determine instance locations.

1-20 Automation Control Environment (ACE) Version 4 User's Manual (1633)



1 Introduction

(%) Belt Calibration Editer e - O >

4 Belt Window

4
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Dynamic Wait Offset
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Downstream Process Limit Line
Line Angle
Line Offset

Horizontal Filtering
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Far Edge Percent
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Belt Transformation
The transformation describing the relationship of the robot and the co or belt. The transform runs from the origin of
the robot to the ongin of the belt window.

I Camera Coordinates

The camera coordinate system is used to define positions relative to a camera. Vision tools return po-
sitional data on detected instances or points in camera coordinates. 2D vision only requires the X, Y,
and Roll components. Since the positions are still returned and used as 6-element transformations,
the resulting locations are in the form of (X, Y, 0, 0, 0, Roll).

Camera coordinates must be interpreted into a different coordinate system before they can be practi-
cally used in an application. A robot-to-camera calibration is required to translate vision results to loca-
tions a robot can move to.
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1-5-2 Calibrations

Calibrations are used to define relationships between coordinate frames. The calibration method may
differ depending on whether the application uses Robot Vision Manager or a Process Manager, but the
function of calibration is the same. In applications using Process Manager, the calibrations can be
found in their respective sections in the Process Manager edit pane. The Process Manager will show
calibrations required for defined processes.

When Robot Vision Manager is used, the calibrations are found by right-clicking Robot Vision in the
Multiview Explorer, clicking Add Calibration, and selecting the appropriate calibration object.

Verify that any necessary tool tip offsets have been defined before beginning calibration.

I Calibration Order

There are two types of hardware calibrations used in the ACE software. Most applications will use at

least one, but if more than one are necessary, the calibrations should always be performed in the fol-

lowing order:

» Robot-to-Belt Calibration

* Robot-to-Sensor Calibration (these include a wide range of different calibrations including Robot-to
Camera and Robot-to-Latch calibrations)

This is important because calibrations are dependent on previously defined locations. For example, a
robot-to-camera calibrations in an application with a belt utilizes a belt vector to define the locations of
instances detected by the camera. If the camera is calibrated first, then the camera location will not be
recorded properly and will need to be re-calibrated once the belt has been defined.

This assumes robot hardware calibrations were performed before doing the calibrations shown above.
If robot hardware calibration changes, the other calibrations may need to be performed again.
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I Robot-to-Belt Calibration

This calibration translates positional information from the belt coordinate system to the robot world co-
ordinate system. This is required whenever a belt is used in an application. One calibration needs to
be performed for each encoder input associated with a robot.

Robot-to-belt calibration will require three points to be defined on the surface of the belt, shown in or-
der in the figure below. Use the following procedure to execute a robot-to-belt calibration.

The three points in this calibration also define other values, such as the upstream and downstream
allocation limits, also shown in the figure below. However, these do not directly affect the calibration of
the belt and can later be changed to fit the needs of the application. For Robot Vision Manager and V+
programs, the pick limits will be defined in a V+ program. For applications with a Process Manager,
refer to 8-3-5 Belt Calibration on page 8-23 for more information.

®
(3)
(&)
=/
Item Description

Upstream Limit

Downstream Limit

Downstream Pick Limit

Belt Direction
Robot Side
Far Side

Ol |WIN|-

1 Place a calibration target on the belt at the farthest point upstream that the robot can reach.
Verify that the robot can reach that belt position across the entire width of the belt.

2 Position the robot at the calibration target and record the position. This saves the robot location
and the belt encoder position.

3 Lift the robot and advance the belt to move the calibration target to the farthest downstream
position that the robot can reach. Again, verify the robot can reach across the entire width of
the belt to ensure that the entire belt window remains within the work envelope.

It is important to ensure the calibration target does not move relative to the belt while advanc-
ing the belt.

4 Reposition the robot at the calibration target and record the position. The combination of re-
corded robot world coordinates and the belt encoder positions of these two points define the
belt vector, which is the X-axis of the belt transformation, and the millimeter-per-count scale
factor (mm/count).

5 Remove the calibration target from the belt and reposition on the opposite side of the belt at
the farthest downstream position the robot should pick a part. Record its position in the same
way as the other two points. This defines the belt pitch or Y-axis of the belt transformation. The
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1-24

Z-axis of the belt transformation is defined based on the right-hand rule. After completing this
step, the robot-to-belt calibration procedure is finished.

I Robot-to-Camera Calibration

This calibration orients a camera frame of reference relative to a robot world coordinate system. It is
used to translate positional information of vision results from the camera coordinate system to the ro-
bot world coordinate system. One of these is required for each association between a robot and a
camera.

To perform this calibration, a grid calibration must be active in the Virtual Camera. If it is not, perform a
grid calibration before proceeding. Refer to 8-4-1 Virtual Cameras on page 8-46 for more information.
The process of calibrating the camera is dependent on the type of pick application in which it is in-
volved. Generally, there are three categories with which the application could be associated:

* Fixed-mounted

* Arm-mounted

» Belt-relative

In all cases, the robot tool tip will be used to record various positions on the pick surface to associate it
with the robot world coordinates. At least four points are required to generate the calibration, but a grid
of 3x3 is recommended. The accuracy of the calibration increases with the distribution of the targets
across the field of view (refer to the figure below). The configuration on the left would result in an accu-
rate calibration while the configuration on the right could yield inaccurate results.

When the camera is fixed-mounted, a calibration target is recorded as a Locator Model and the target
is placed in a defined region of interest of a Locator included in the calibration wizard. The target then
must be repositioned in several different points on the pick surface. For each one, the camera detects
the instance and records the position in camera coordinates, and then the position is taught to the ro-
bot by moving the gripper to the instance. The combination of the recorded data teaches the robot
where the pick surface and the camera are relative to the robot, thus translating camera data to robot
world coordinates.

If the application has a belt, the calibration is effectively the same, but it must be executed in two phas-
es since the robot cannot reach the camera field of view. In the first phase, the targets are placed on
the belt underneath the camera and their positions are recorded with respect to the camera. Then, the
belt is advanced to where the robot can touch the targets and record their position in the robot world
coordinate system. These locations and the associated belt encoder positions are used to define the
location of the camera with respect to the robot world coordinate system.
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I Robot-to-Latch Calibration

This calibration positions a latch sensor relative to a belt coordinate system. It is used to translate
latch detection results to belt coordinate positions. One of these is required for each association be-
tween a robot and a belt with a latch sensor.

The robot-to-latch calibration is similar to the robot-to-camera calibration when a belt is present. How-
ever, instead of using a camera to detect the location of the target, the calibration is used to determine
a part detection point, relative to a sensor signal.

The target and the associated object are placed upstream of the latch sensor. When the belt is ad-
vanced past the sensor, the belt encoder position is recorded. Then, the belt is advanced to where the
robot can touch the part. The recorded location combined with the belt encoder position indicates
where the part will be detected by the sensor relative to the latched belt encoder position. The figure
below shows an example using a pallet with slots for six parts.

In the following figure, the blue field represents the belt with the arrows indicating the direction of belt
travel. The numbered sections represent the different steps of the calibration, explained as follows.
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Step Description
The pallet is positioned upstream of the latch sensor and the belt is not in motion.
2 The belt is advanced and the pallet is detected by the latch sensor. The belt encoder position
at this position is recorded.
3 The belt is advanced to a position where the pallet is within the robot range of motion.
4 The robot tool tip (marked by a black circle) is positioned where the first part will be placed.

The current belt encoder position is recorded and compared to the latched belt encoder posi-
tion. This difference and the position of the robot along the belt vector are used to position the
upstream part detection point for the latch sensor.

When calibrating multiple robots to a single sensor, ensure the initial position of the calibration object
is identical for each robot calibration to avoid large a deviation in part placement relative to a latched
position. There should not be a large deviation in sensor position for a single detection source, as
shown in the figure below.
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Instead, the sensors should be close together, as shown in the following figure. It is normal for there to
be a small deviation due to differences between physical assemblies and ideal positions in 3D visuali-

zation.

E Additional Information

If large deviations are caused by incorrect robot object Offset from Parent Properties, adjust this
property to match the hardware system as closely as possible.
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1-6 Basic Robot Motion

Use the information in this section to understand basic robot motion parameters to optimize overall
system performance.

UoIO JoqoY dised 9-1

1-6-1 Speed, Acceleration, Deceleration

Robot speed is usually specified as a percentage of hormal speed, not as an absolute velocity. The
speed for a single robot motion is set in the Speed parameter of the Pick Motion Parameters or Place
Motion Parameters dialogs for each Part or Part Target location. The result obtained by the speed val-
ue depends on the operating mode of the robot (joint-interpolated versus straight-line). Refer to

1-6-6 Joint-Interpolated Motion vs. Straight-Line Motion on page 1-29 for more information.

Whether in joint-interpolated mode or straight-line mode, the maximum speed is restricted by the slow-
est moving joint during the motion, since all the joint are required to start and stop at the same time.
For example, if a given motion requires that the tool tip is rotated on a SCARA robot (Joint 4), that joint
could limit the maximum speed achieved by the other joints since Joint 4 is the slowest moving joint in
the mechanism. Using the same example, if Joint 4 was not rotated, the motion could be faster without

uonela|gds(] ‘uonels|sooy ‘peads |-9-|

any change to the speed value.

The motion speed specified in the Pick Motion Parameters or Place Motion Parameters dialogs must
always be greater than zero for a regular robot motion. Otherwise, an error will be returned.

You can use the acceleration parameter to control the rate at which the robot reaches its designated
speed and stops. Like speed, the acceleration / deceleration rate is specified as a percentage of the
normal acceleration / deceleration rate. To make the robot start or stop smoothly using lower accelera-
tion and deceleration for a less-abrupt motion, set the acceleration parameter to a lower value. To
make the robot start or stop quickly using higher acceleration and deceleration for a more abrupt mo-
tion, set the acceleration parameter to higher values.

The speed and acceleration parameters are commonly modified for cycle time optimization and proc-
ess constraints. For instance, abrupt stops with a vacuum gripper may cause the part being held to
shift on the gripper. This problem could be solved by lowering the robot speed. However, the overall
cycle time would then be increased. An alternative is to lower the acceleration / deceleration rate so
the part does not shift on the gripper during motion start or stop. The robot can still move at the maxi-
mum designated speed for other movements. Another case would be a relatively high payload and in-
ertia coupled with tight positioning tolerances. A high deceleration rate may cause overshoot and in-
crease settling time

Higher acceleration / deceleration rates and higher speeds do not always result in faster cycle times
due to positioning overshoot that may occur.

1-6-2  Approach and Depart

Approach and depart heights are used to make sure that the robot approaches and departs from a
location without running into any other objects or obstructions in the robot envelope. Approaches and
departs are always parallel to the Z-axis of the tool coordinate system. Approach and depart heights
are typically specified for pick and place locations. The approach segment parameters are shown in
the following figure.
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() Pick Motion Parameters [R1Homet365 - Smart Controller0] = [m] o

Move Configuration
4 Configuration
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|| speed
Speed Mode
Acceleration

Arldr

Deceleration

Duration
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5-Curve Profile

Straight
Motion End
Settle Percent

Wait Until Motion Done

Single-Multiple
1/0 Timing

Rotational Speed T
A percentage of maximum Cartesian rotation speed to be used during straight-fine
motions.

efines how the robot should determine the elbow
configuration for the next move.

Tool Tip Offset (Applied to all tips)
0.000 0,000 0.000 0.000 0.000 0,000

Cancel

When approach and depart heights are specified, the robot moves in three distinct motions. In the first
motion (Approach segment), the robot moves to a location directly above the specified location. For
the second motion, the robot moves to the actual location and the gripper is activated. In the third mo-
tion (Depart segment), the robot moves to a point directly above the location.

Notice that all the motion parameters that apply to a motion to a location also can be applied to ap-
proach and depart motions. This allows you to move at optimum speed to the approach height above
a location, then move more slowly when actually acquiring or placing the part, and finally depart quick-
ly if the application requires this.

1-6-3  Arm Configuration

Another motion characteristic that you can control is the configuration of the robot arm when moving to
a location. However, configuration options apply only to specific types of robots. For example, the

lefty / righty option applies to SCARA-type robots (such as the Cobra robots), but the above / below
option does not apply to those robots.

The arm configuration can be specified in the Configuration ltems of the Process Manager object or in
a V+ program. Refer to Configuration Items on page 8-141 or the

or the eV+ Language Reference Guide (Cat. No. 1605) or the V+ Keyword Reference Manual (Cat. No.
1672) for more information

The following figure illustrates how a SCARA robot can reach a point with a lefty or righty arm configu-
ration.

¥ 1

>
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1-6-4 Location Precision

When a robot moves to a location, it actually makes several moves, each of which is a closer approxi-
mation of the exact location. You can control the precision with which the robot moves to a location
using the Motion End parameter (Settle Fine | Settle Coarse). If Settle Coarse is selected, the robot
will spend less time attempting to reach the exact location. In many cases, this setting will be ade-
quate and will improve robot cycle times.

UoIO JoqoY dised 9-1

1-6-5 Continuous Path Motion

When a continuous-path series of two motion instructions is executed, the robot begins moving toward
the first location by accelerating smoothly to the commanded speed just as before. However, the robot
does not decelerate to a stop when it gets close to the first location. Instead, it smoothly changes its
direction and begins moving toward the second location. Finally, when the robot is close to the second
location, it decelerates smoothly to a stop at that location. This motion consists of two motion seg-
ments since it is generated by two motion instructions.

If desired, the robot can be operated in a non-continuous-path mode, which is also known as break-
ing-continuous-path operation. When continuous-path operation is not used, the robot decelerates and
stops at the end of each motion segment before beginning to move to the next location. The stops at
intermediate locations are referred to as breaks in continuous-path operation. This method is useful
when the robot must be stopped while some operation is performed (for example, closing the gripper
or applying a dot of adhesive). The continuous or non-continuous path motion is set using the Wait
Until Motion Done parameter and Motion End parameter in the Pick Motion Parameters or Place
Motion Parameters dialogs. To enable continuous-path operation, you must set both parameters as

uolsioald uoneoo #-9-|

follows.

» Wait Until Motion Done = False

* Motion End = Blend

Breaking continuous-path operation affects forward processing (the parallel operation of robot motion
and program execution). Program operation is suspended until the robot reaches its destination.
Continuous-path transitions can occur between any combination of straight-line and joint-interpolated
motions. Refer to 1-6-6 Joint-Interpolated Motion vs. Straight-Line Motion on page 1-29 for more in-
formation.

1-6-6  Joint-Interpolated Motion vs. Straight-Line Motion

The path a robot takes when moving from one location to another can be either a joint-interpolated
motion or a straight-line motion. A joint-interpolated motion moves each joint at a constant speed ex-
cept during the acceleration / deceleration phases (refer to 7-6-1 Speed, Acceleration, Deceleration on
page 1-27 for more information).

With a rotationally-jointed robot, the robot tool tip typically moves along a curved path during a joint-
interpolated motion. Although such motions can be performed at maximum speed, the nature of the
path can be undesirable. Straight-line motions ensure that the robot tool tip traces a straight line. That
is useful for cutting a straight line, or laying a bead of sealant, or any other situation where a totally
predictable path is desired.

The joint-interpolated or straight-line motion is set using the Straight parameter in the Pick Motion
Parameters or Place Motion Parameters dialogs in the Process Manager or in V+ programs.
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1-6-7 Performance Considerations

Things that may impact performance in most applications include robot mounting, cell layout, part han-
dling, and programming approaches.

I Robot Mounting Considerations

The mounting surface should be smooth, flat and rigid. Vibration and flexing of the mounting surface
will degrade performance. Therefore, it is recommended that you carefully follow the robot-mounting
procedures described in your robot user's manual.

When positioning a robot in the workcell, take advantage of moving multiple joints for faster motions.
On a SCARA robot, the Z and theta axes are the slowest, and motion of these joints should be mini-
mized whenever possible. This can be accomplished by positioning the robot and setting conveyor
heights and pick-and-place locations to minimize Z-axis motion.

I Cell Layout Considerations

Regarding cell layout and jointed arms, the same point-to-point distance can result in different cycle
times. Moving multiple joints combines the joint speeds for faster motion. If the same distance is trav-
ersed using motion of a single joint, the motion of that joint will be longer, and therefore will take more
time.

I Part Handling Considerations

For part handling, settling time while trying to achieve a position can be minimized by centering the
payload mass in the gripper. A mass that is offset from the tool rotation point will result in excess iner-
tia that will take longer to settle. In addition, minimizing gripper mass and tooling weight will improve
settling time. This could include using lighter materials and removing material that is not needed on
tooling.
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1-7 Understanding Belts (Conveyors)

This section describes basic belt (conveyor) concepts.
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@ Additional Information

Conveyors are referred to as belts in the ACE software. Refer to 8-3-5 Belt Calibration on page
8-23 for more information.

1-71 Indexing versus Tracking Conveyors

There are two basic types of conveyor systems: indexing and tracking. In an indexing conveyor sys-
tem, also referred to as a noncontinuous conveyor system, you specify either control signals or a time
interval for the belt to move between stops. When the conveyor stops, the robot removes parts from
the belt and then it is signaled to move again. The conveyor must be equipped with a device that can
use digital output to turn the conveyor ON and OFF.
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I Indexing Conveyors

Indexing conveyor systems are configured as either non-vision or vision. With a non-vision indexing
system, the part must be in the same location each time the belt stops. In a vision-equipped indexing
system, a fixed-mount camera takes a picture when the belt stops and the robot accesses any objects
found.

I Tracking Conveyors

In a tracking conveyor system, the belt moves continuously and the robot tracks parts until the speed
and location of the robot gripper match those of a part on the belt. The robot then accesses the part.
Tracking conveyors must be equipped with an encoder that reports the movement of the belt and dis-
tance moved to the ACE software. Tracking conveyor systems are configured as either non-vision or
vision.

With a non-vision tracking conveyor, a sensor signals that a part has passed a known location. The
ACE software tracks the progress of the belt and accesses the part when it comes into the robot work-
ing area (belt window). Parts must always be in the same location with respect to the center line of the
belt.

With a vision-equipped tracking conveyor, the vision system detects parts that are randomly positioned
and oriented on the belt. A fixed-mount camera takes pictures of the moving parts and based on the
distance the conveyor travels, returns the location of parts. These part locations are queued and ac-
cessed by the robot.
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Installation and Uninstallation

This section describes installation and uninstallation details for the ACE software.

2-1 Installing the Software.........cccoccmmrreieieei e
2-1-1 System Requirements
2-1-2 ACE Installation Instructions
2-1-3 Usage Considerations
2-1-4 Other Installed Items and Software
2-2 Uninstalling the Software...........ccccceveeieerricccceeennnnes
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2 Installation and Uninstallation

2-1

Installing the Software

2-1-1

2-1-2

This section describes the ACE software installation procedure and other software installation details.

System Requirements

ACE software has the following system requirements.

Windows operating system running Windows 10.

Installation and use of the Photoneo 3D camera requires a Windows 10, 64 bit OS.

An external graphics card, supporting OpenGL v 2.0 for operating the Photoneo camera.

It is recommended to have more than 8 GB of RAM, a minimum 2 GB for the application and a mini-
mum of 4 GB free disk space.

Microsoft .NET Framework 4.6.1. The .NET Framework 4.6.1 will be installed automatically, if re-
quired. This will require a valid network connection to the internet.

DirectX 11 compatible graphics card.

The SmartController EX or compatible device running eV+ 2.1 B8 or above. The controller should
also have a CompactFlash card containing up-to-date utility software.

Ethernet communication between the PC and the controller.

ACE Installation Instructions

If there is an existing version of ACE on the computer, it should be uninstalled prior to installing the
latest version.

Once installation media is loaded, you can access the installation media contents from a Windows Ex-
plorer window, and double click on the file setup.exe.

w | ReadMe.rtf
| ﬂsetup.exe

=
Mame Status Date modified

4]
ot

Dependencies [2020 7:48...
pe| ACE - ACE emulater Third Part...

||1r_L €W+ Third Party Licenses.rtf

ry

©

O]

ry

©

ot
o — . — f@
3 y

ot

The installation will be performed in two distinct phases. The first phase checks for prerequisites on
the PC. The second phase installs the ACE software on the computer.
In the first phase, the installer checks for the following prerequisites:

Microsoft .NET Framework 4.6.1
Basler Pylon

PhoXi Control

Git

Sentinel Protection Installer
TortoiseGit

OPC Redistributables

If these required packages are not on the computer, they will be installed. If the Microsoft .NET Frame-
work 4.6.1 is missing, the installer will attempt to download the files from the internet. If the computer
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does not have internet connectivity, you will need to manually download and install the Microsoft .NET
Frameworks 4.6.1 from the Microsoft download site.

If any packages are already on the computer, they will be grayed out and not selectable from the in-
stallation GUI and they will not be installed.

The ACE 4 Setup wizard provides options depending on the required use of ACE. Select the ACE
Files option to install the standard version of ACE. Select the ACE Application Manager Files option
to install a version of ACE that is designed to act as a server instance. Refer to 8-1 Remote Applica-
tion Manager on page 8-3 for more information. Additionally, Git Files and Tortoise Files can be se-
lected to install the latest versions of Git and TortoiseGit, respectively.

If the installer detects that a version of Git or TortoiseGit is installed, the respective option in the win-
dow will be unchecked and disabled.

iS5 Setup - ACE4 - _ >,

atemyos ayj Buljeisuj |-z

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Clidk Mext when you are ready to continue,
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(Ol ACE Files
() ACE Application Manager Files
Core ACE Files 312.2MB
Vizion Files 1.7 MB
Git Files

Tortoise Files

Current selection requires at least 814.6 ME of disk space.

When the installation completes the directory will be similar to that shown in the following figure. There
will be two executables within the installation folder.

PC > Windows (C:) » ProgramFiles » OMRON > ACE46

Name Date modified  Type Size

bin File folder

Manuals and Resources File folder
OPC Test Client
ups

V+Tools

File folder
File folder

File folder

] ACE - ACE emulator Third Party Licenses... Rich Text For... 105 KB
) ACELE Shorteut 1KE
£3) ACE 4.6 AppMgr Shortcut 1K8
] ACE EULA.rf Rich Text For... 5248
! Ace.Demozip Compressed .. 35,104 KB
i) &V Third Party Licenses.rtf Rich Text For... 92 KB
fiet] NEVP_3rd_party._licenses.rtf Rich Text For... 528
'] ReadMe.rtf Rich Text For.. T9KB
| uninsD00.dat DATFile 292 KB
72 uninsD00.exe Application 707 KB

| unins000.msg Outlook ftem 128
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2-1-3

2-1-4

Usage Considerations

The following network ports are used by the ACE software.

PC network ports:

* UDP port 69: TFTP file transfer

* UDP ports 1993: Controller scan

UDP 1994 and 1996: Startup communications

TCP port 43434: Remote connections to ACE

UDP port 1990: Robot Vision Manager V+ communications

Controller network ports:

* UDP port 1992: Controller scan

* UDP ports 1994-1997: ActiveV

* TCP port 1999: AdeptWindows

* TCP port 43234: ACE communication

Controllers must be set to auto-boot when rebooting from ACE; otherwise the connect attempt will fail.
If other programs are running in the V+ controller while ACE is running, certain operations (such as
configuring device nodes or rebooting the controller) will fail.

Do not run the DC_SETUP or SPEC utility programs while ACE is running. They may delete variables
required by ACE for proper operation.

Not all functions work properly if the hardware front-panel keyswitch for the controller is set to Manual
mode.

When the ACE software connects to a controller, it will use a certain number of V+ tasks. It will use
two tasks for general system functions and an additional task for each robot configured on the control-
ler. In applications using the Pack Manager module, the process manager will allocate additional tasks
based on the specific process configuration.

Other Installed Items and Software

Other items are installed with ACE software to supplement the application as described below. Access
these items in the ACE software installation directory.
» Third Party and End User License Agreements
Copies of software license agreements are provided in the installation directory.
» Basler Pylon Suite
A Basler Pylon software suite is installed for support and configuration of Basler cameras.
» Sentech ST Utilities
The ST Utilities are used from the configuration of the Sentech cameras.
» Git/Tortoise Repository Access
Git and Tortoise repository resources are installed for use with project version control.
* OPC Test Client
An OPC test client is included with the ACE software installation. Refer to 8-5-4 OPC Container on
page 8-65 for more information.
 Offline Visualizer
Software used for playback of 3D Visualizer recording files (.awp3d). Refer to 5-3 3D Visualizer on
page 5-24 for more information.
» Uninterruptible Power Supply Script File Example
Find an uninterruptible power supply script file example in the ACE software installation directory in
the UPS folder. Refer to 5-14-5 Uninterruptible Power Supply (UPS) on page 5-59 for more infor-
mation.
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» ACE User's Manual (This Document)
A PDF file of this document is included in the ACE software installation directory.

» Dot Pitch Calibration Targets
Two PDF files are included to assist in vision system grid calibrations. Refer to 8-4-4 Custom Devi-
ces on page 8-57 for more information.

» PhoXi Control
Software resource for defining the operation and target accuracy for 3D imaging sensor.

» ACE Software Language Variations
When installing ACE software, the following language variations are included. Access the different
language variants with the Windows Start Menu group or in the following default installation directo-
ry (French, German, Italian, Spanish, Korean, Simplified Chinese, Traditional Chinese).
C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Omron\ACE 4.6\Localized Shortcuts
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I Third Party and End User License Agreements

Copies of software license agreements are provided in the installation directory.

I Basler Pylon Suite

A Basler Pylon software suite is installed for support and configuration of Basler cameras.
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I sentech ST utilities

The ST Utilities are used from the configuration of the Sentech cameras.

I Git/Tortoise Repository Access

Git and Tortoise repository resources are installed for use with project version control.

] oPc Test Client

An OPC test client is included with the ACE software installation. Refer to 8-5-4 OPC Container on
page 8-65 for more information.

I Offline Visualizer

Software used for playback of 3D Visualizer recording files (.awp3d). Refer to 5-3 3D Visualizer on
page 5-24 for more information.

I Uninterruptible Power Supply Script File Example

Find an uninterruptible power supply script file example in the ACE software installation directory in
the UPS folder. Refer to 5-14-5 Uninterruptible Power Supply (UPS) on page 5-59 for more informa-
tion.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 2-5



2 Installation and Uninstallation

2-6

I ACE User's Manual (This Document)

A PDF file of this document is included in the ACE software installation directory.

I Dot Pitch Calibration Targets

Two PDF files are included to assist in vision system grid calibrations. Refer to 8-4-4 Custom Devices

on page 8-57 for more information.

| Phoxi control

Software resource for defining the operation and target accuracy for 3D imaging sensor.

I ACE Software Language Variations

When installing ACE software, the following language variations are included. Access the different lan-
guage variants with the Windows Start Menu group or in the following default installation directory.
C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Omron\ACE 4.6\Localized Shortcuts

® Language Variants

French

German

Italian

Spanish

Japanese

Korean

Simplified Chinese
Traditional Chinese
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2-2 Uninstalling the Software

Use the following procedure to uninstall the ACE software and all associated items and other software.

1 Open the Control Panel from the Windows Start Menu and then select Programs and
Features (Apps & features).The Uninstall or change a program Dialog Box is displayed.
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2 Select ACE 4 and then click the Uninstall Button.

3 Proceed with any confirmation messages to uninstall the software.

4 Click the Finish Button to complete the uninstallation of the ACE software.
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This section provides details associated with creating an ACE project.

a Project

3-1

3-10 Password Protection for Project Files
3-10-1 Setting Password Protection for Project Files ...........c.ccoocooiiiinien.
3-10-2 Removing Password Protection for Project Files ...........ccccoveeenneen.

3-11 Project Version Numbers

Starting and Exiting the ACE Software.......c.ccccocecccccvimeerrenenneenncne,
3-1-1 Starting ACE SOftWare .........cccoeiiiiiiiiiiieee e
3-1-2 Starting Application Manager ............cccoiieiiiiiienicc e
3-1-3 Automatic Project Launch on System Boot Up Procedure.................
3-1-4 Clear Application Manager Memory ..........cccuveeiiiiiieeieeiiieeee e
3-1-5 Exiting the ACE Software ..........cccoviiiiiiiee e

Creating A Project File ... e e

Saving the Project File.......ciiiiiiccccccecerrrr e e

Saving a Project File Under a Different Name..........cccccccmvrerrrrnnnnnee.

Creating a Project from an Online Connection .........cccccceeerrinnnnnee.

Closing a Project and Returning to the Start Page...........ccccucuueeen.

Opening @ Project File ...

Importing @ Project File ... e e e e e e e e e e
3-8-1 Importing from the Start Page ..........ccooveiiiiiieee
3-8-2 Importing from the Menu Bar in the Application Window ...................
3-8-3 Importing an .awp2 ACE Project File .........ccccooiiiiiiiiiiiiieees
3-8-4 Importing from Version Control............ooooiiiiiiiiiieeeee e

Exporting a Project File ...
3-9-1 Exporting from the Start Page ..........ccceooeviiiiiieiice e
3-9-2 Exporting from the Application Window.............ccccoiiieiiiiiiniieieenn
3-9-3 Saving an Exported Project File ...
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3 Creating a Project

3-1

Starting and Exiting the ACE Soft-
ware

3-1-1

Use the following precautions when you start the ACE software.

» Exit all applications that are not necessary to use the ACE software. If the ACE software startup or
operations are affected by virus checking or other software, take measures to remove ACE software
from the scope.

 If any hard disks or printers that are connected to the computer are shared with other computers on
a network, isolate them so that they are no longer shared.

» With some notebook computers, the default settings do not supply power to the USB port or Ether-
net port to save energy. There are energy-saving settings in Windows, and also sometimes in utilit-
ies or the BIOS of the computer. Refer to the user documentation for your computer and disable all
energy-saving features.

Starting ACE Software

The installation includes ACE Application Manager and ACE, where ACE is the server instance that

can integrate with clients. Use one of the following methods to start the ACE software.

» Double-click the ACE software short cut icon on your desktop that was created during the installa-
tion process.

* From the Windows Start Menu, select Omron - ACE 4 in the desired language.
The ACE software starts and the following window is displayed. This window is called the Start page.
The language displayed on this page will be the one selected at start up.

@ Aces = m} x

Offline
. New Project
@ Open Project
& Import...
- ACE

Automation Contral Environment

Online
5 Connect to Device
20
Version Control

l‘l}.‘ Version Control Explorer

() 2017-2021 Omron Robotics and Safety Technolagles, Inc. All rights reserved.

OMRON

D

£ Open in Emulation Mode

Right-click the desktop icon and select Properties to show the path to the installed application.
The path for this instance is: C:\Program Files\OMRON\ACE 4.6\bin\Ace.AppMgr.exe.
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f5) ACE 4.6 Properties x
Security Details Previous Versions
General Shortcut Compatibility

(’) ACE46
a

Targettype: Application

Targetlocation: bin

Target "rogram Files\OMRONIACE 4.S\bin\Ace.Apngr.exe”‘

alemyos 30V ay) bunix3 pue Buiuels L-¢

Startin: ‘”C:HF’rogram|FiIes\OMRON‘LACE 4.6\bin" ‘

Shortcut key: ‘None ‘

Run: Mormal window i

Comment ‘ ‘

Open File Location Change lcon... Advanced...

Jabeuep uoneolddy buuels g-1-¢

Cancel Apply

3-1-2  Starting Application Manager

To change the short cut to start the ACE Application Manager, the properties file needs to be edited.
With the Properties panel opened and the Properties line highlighted, add startserver to the end, so
that it now reads: C:\Program Files\OMRON\ACE 4.7\bin\Ace.AppMgr.exe startserver. When done,
click Apply and then click OK.

An alternative to this is to go to the installation folder (refer to 2-1-2 ACE Installation Instructions on
page 2-2) and create a desktop short cut from the ACE 4.7_AppMgr file. Using this method allows you
to have both an Application Manager and ACE desktop short cut.

3-1-3  Automatic Project Launch on System Boot Up Procedure

The ACE software can be configured to automatically launch and open a specific project when the
system boots up. Use the following procedure to configure automatic project launch on system boot
up.

You may need to disable Windows Login to allow automatic launch of the ACE project. Contact your
system administrator for more information.

Depending on the application, it may be necessary to configure items such as an Auto Start program,
a Program System Startup object, and a Controller Connection Startup object. Refer to the following
sections for more information.

» Auto Start on page 7-23
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» 8-5-5 Program System Startup on page 8-68

» 8-5 Configuration on page 8-61

Identify the preferred language variant to use with the ACE project. Take note of the language code.
This will be used later in this procedure.

Language Code

German de-DE

English en-US

Spanish es-ES

French fr-FR

Italian it-1T

Japanese ja-JP

Korean ko-KR

Simplified Chinese zh-CN

Traditional Chinese / Taiwanese zh-TW

@ Additional Information

The following procedure assumes a default ACE software installation directory. Modify the file
paths below accordingly if an alternate path was chosen during the ACE software installation.

1 Locate the ACE software executable file. The default software installation directory where the
ACE software executable file is normally located can be found here:
C:\Program Files\Omron\ACE 4.6\bin\Ace.AppMgr.exe

2 Create a short cut to the Ace.AppMgr.exe file in new location that can be accessed in the next
step (on the desktop, for example).

3 Access the new short cut to the Ace.AppMgr.exe file. Open the short cut properties by right-

clicking the short cut and selecting Properties. Then, view the short cut tab of the Properties
Dialog Box.
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3) ACE 4.6 Properties x
Security Details Previous Versions
General Shortcut Compatibility
{.) ACE46
&

Targettype: Application

Targetlocation: bin

Target "rogram Files\OMRON\ACE 4.6\bin\Ace.Apngr.exe"|

alemyos 30V ay) bunix3 pue Buiuels L-¢

Startin: ‘"C:RF’rogram|FiIes\OMRONRACE 4 6\bin" |

Shortcut key: ‘None |

Run: MNormal window e

Comment: ‘ |

Open File Location Change lcon... Advanced...

4 Modify the file name at the end of the Target path by replacing \Ace.AppMgr.exe with the fol-
lowing.

\Ace.AppMgr.exe" start --culture=xx-XX --project="Project Name

ainpadoid dn 100g we)sAS uo youneT 108foid onewony ¢-1-¢

+ Substitute xx-XX with the preferred language code.

» Substitute Project Name with the name of the project to automatically open.

An example Target path would appear as shown below for the Ace.AppMgr.exe shortcut that
was created. The example below uses the preferred language of English and the project name

of Part Place 1.
C:\Program Files\Omron\ACE 4.6\bin\Ace.AppMgr.exe" start --culture=en-US --pr

oject="Part Place 1"

Before assigning the project to the Autostart, review the project name list in the repository to
confirm there is only one project with that name. Multiple names in a repository can create
problems when attempting Autostart.
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15} AceAppMgr.exe - Shortcut Properties x
Security Detailz Previous Versions
General Shortcut Compatibility

{.) Ace AppMarexe - Shortout

Target type: Application

Target location: bin

I Target: |exe" stat—culture=en-lJ5 —project="Part Place 1"‘ I

Start in: |"C.".ngram Files"Ommon\ACE 4'bin" ‘

Shorteut key: | Mone ‘

Run: Nommal window ¥
Comment: | ‘
Open File Location Change lcon Advanced

Cancel Apply

Confirm the function of the modified short cut Target path by double-clicking the short cut. The
project should open in the ACE software to confirm the correct target command was used.

Access the Windows Startup Folder, found in C:\ProgramData\Microsoft\Windows\Start Menu
\Programs\Startup.
The Windows Startup folder will open.

Move the modified short cut into the Windows Startup folder.

v s | Manage Manage Startup == ] bie
Home share View shortcut Tools Application Tools (2]
T « Roaming » Microsoft » Windows > Start Menu » Programs > Startup ~|Q | Search Startup el
7 =
Name Date m
# Quick access ACE4.2
%) ACE 4.2 8/24/2( Shortcut
I Desktop 2 /24
¥ Downloads »
[5 Documents * @
&=/ Pictures 4
Date modified: 8/24/2020 2:34 PM
Size: 122 KB

Date created: 8/20/2020 4:05 PM

This will cause the ACE project to automatically open upon boot up.

8 To complete this procedure, reboot the PC and confirm that the ACE project automatically

launches.

3-1-4  Clear Application Manager Memory

When creating an Autostart process, there may be interference from server objects. This interference
appears when attempting the synchronize process. To correct this issue and transfer objects, the Au-
tostart process needs to be deleted using the Clear All Memory... function as described below.

With Application Manager opened, click Controller on the menu and then select Clear All Memory.

3-6
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(&) New Project - ApplicationManager( - ACE 4 (64dbit)

File Edit View Insert Coniroller Tools Window Help

Cffline Ctrl+Shift+W

Multiview Explorer Enable emulation mode

ﬁppﬁcaﬁonh"lanagerﬂ j

bl Configurations and Setu
W Settinas

Click Yes to confirm that there is no problem if the Application Manager memory is cleared. The @au-

tostart project will be deleted from the server instance.

Clear All Memory...

alemyos 30V ay) bunix3 pue Buiuels L-¢

Clear All Memory

' . Confirm that there is no problem if the Application Manager memory is cleared.

Are you sure that you want to praceed?(Y/N)

Yes I No
Perform the needed changes, synchronize the server, and then the project can be added to the server
instance without interference from server objects.

3-1-5  Exiting the ACE Software

Use one of the following methods to exit the ACE software.
» Click the Close Button in the title bar of the Start page.
® Aces = =]

21BMIOS JOV oy} Bunix3 G-|-¢

Offline
. New Project
[@ Open Project

& Import...

Online
‘, Connect to Device
Version Control

W, Version Control Explorer

(€) 2017-2019 Omron Robotics and Safety Technelogies, Inc, All rights reserved.

OMRON

N, S
% Open in Emulation Mode p g ",

» Select Exit from the File Menu when working in an open project. The ACE application closes.

Iﬂ&'&ﬁt\fm Insert  Controller Tools Window
Close
Save Ctri+5
Save As..
Save As New Number...
Import...
Export...

Sign In...

Edit Users..
Page Settings...
Print. Ctrl+P Startup0

I Exit
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@ Additional Information

If there is unsaved data when you exit the ACE software, a dialog box will appear that asks if
you want to save the data

Mew Project

A
a Do you wish to save the Project before exiting?

Save the data if required. The ACE software will close after this operation.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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3-2 Creating A Project File

The following procedure describes how to create a project file from the start page.

@ Additional Information

A project file can also be created with the Connect to Device method. Refer to 3-5 Creating a
Project from an Online Connection on page 3-14 for more information.

1 Click New Project on the Start page.

8|14 308foid v Buneaid z-¢

© Aces

Offline
. New Project

@@ Open Project

& Import...

ACE

Automation Contral Environment

Online
17 Connect to Device
s
Version Control

NI Version Control Explorer = Ll .S
& (<) 2017-2019 omron Robotics and Safery Technolagles, Tnc. All rights reserved.

OMRON

% Open in Emulation Mode

The Project Properties Screen is displayed.

2 Make selections in the Project Properties and Select Device area.

i=] Project Properties
Project name Mew Project

Author OMRON

Comment
Type [Standard Project ]

Ef Select Device

Category Robot Controller " |

Device SmartController s |

Create
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Item Description

Project Properties Project name Provide a name of the project for
identification purposes.

Author Provide an author for the project.
The default author can be
changed in the option settings.
Refer to 5-14-2 Project Settings
on page 5-56 for more informa-
tion.

Comment Add comments about the project
for additional information.

Type Select the project type.

» Standard Project
This type is used for a normal
project.

* Library Project
This type is used to create a
library project (reserved for fu-
ture use).

Select Device Category Select the device category.
Select a Robot Controller or an
Application Manager based on
the application requirements.

Device Select the device details based
on the chosen category and ap-
plication requirements.

3 Make a selection for Open in Emulation Mode. Refer to 7-4-1 Emulation Mode on page 1-9
for more information.

() ACE4 - O ¥

= Project Properties
Project name New Project

Author OMRON

@ Open Project

@& Import...
Comment

Online
Type Standard Project

4 Connect to Device

Version Control

= .

N, Version Control Explorer Al Select Device
Category Smart Controller
Device SC101

Version

£ Open in Emulation Mode
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4 Click the Create Button. A project file is created and the following window is displayed with the
specified device inserted.

() New Project - Smart Controllerd - ACE4

Multiview Explorer Toolbox

e .

| Configurations and

8|14 308foid v Buneaid z-¢

Praject Shortcut View - I x
B Shortcut Roo

w

Description Program 1

[Emulation Mode] Access Level: Engineer
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3-3 Saving the Project File

3-12

This section describes how to save the project file.

ACE software project files are serialized and saved on the PC at C:\OMRON\Ace\Data\Solution. This
directory can be backed up if necessary.

This directory applies when the default software installation path is used.

All project files that have been saved will be displayed in a list when the Open Project selection is
made. Refer to 3-7 Opening a Project File on page 3-16 for more information.

Do not modify data internal to the default save location. Data can be corrupted and project files can be
lost as a result.

To save an existing project file, select Save from the File Menu (or press the Ctrl + S keys).

| File Edit View Insert, Controller.Tools. Window

Close

I Save Ctrl+5S
Save As...

Save As New Number..
Import...
Export...

Sign In...

Edit Users...
Page Settings...

Print... Ctri+P Startup0

Exit

To save a new project, select Save As. Enter a specific project name, do not accept the default, this
may create multiple projects with the same name but different serial numbers.

Projects with the same name may cause runtime issues when opened with AutoStart. Confirm each
project has a unique name.

The new project file is saved. To use a project file on a different computer, export the project file as
described in 3-9 Exporting a Project File on page 3-20.

Refer to 6-2-6 Pull V+ Memory on page 6-5 for information about saving controller memory contents
to the project file.

For further information about version control, refer to Sysmac Studio for Project Version Control
Function Operation Manual (Cat. No. W589).
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3-4 Saving a Project File Under a Differ-
ent Name

This section describes how to save a project file under a different name.
Select Save As from the File Menu. This will display the Project Properties Dialog Box.

| file Edit View Insert Controller Tools Window

awiep jualayiq e Jepun aji4 y98loid e Buines p-¢

w

Page Settings...
Print... [«IP Startup0

Exit

Change the project file name and any other project property details, and then click the Save Button.

M=) Project Properties

Project name MNew Project

Author OMRON

Comment

Type Standard Project i

Il Enable password protection for the project file:

Password

Confirm password

Cancel

@ Additional Information

For information about project file password protection, refer to 3-10 Password Protection for
Project Files on page 3-23.
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3-5 Creating a Project from an Online

Connection

3-14

If you connect to a device without specifying a project, a new project is created automatically. Use the
procedure below to connect to a device and create a new project after uploading from the robot con-

troller memory.

1 Click Connect to Device from the Start page. This will open the Connect to Device Dialog Box

© Aces

Offline
. New Project
@ Open Project
& Import...

Online
6 Connect to Device

Version Control

N 3
Wil Version Control Explorer (€) 20172019 Omron Rohatics and Safety Technologles, Tnc. Al rights reserved.

OMRON

i"fi.f,
7

'

£ Open in Emulation Mode

2 Make the appropriate connection settings in the Connect to Device Dialog Box and click the
Connect Button (refer to Section 4 Online Connections to Robot Controllers on page 4-1

for more information).

3 After the connection is established, the Application window will be shown. A new project has

been created from an online connection.
This new project gets a default project name. Select Save as... from the File Menu to save this

project with a different name and adjust project properties if necessary.

@ Additional Information

To capture the V+ memory into the new project, pull V+ memory from the robot controller. Refer
to 6-2-6 Pull V+ Memory on page 6-5 for more information
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3-6 Closing a Project and Returning to
the Start Page

Use the following procedure to close a project file and return to the Start page.

1 Select Close from the File Menu.

Close

Save Ctrl+5
Save As...

abed Je)s ayj o) Buiuinyay pue jos8foid e Buiso|) 9-¢

Save As New Number...
Import...
Export...

w

Sign In...

Page Settings...
Print... Ctrl+P

Exit

2 A dialog box is displayed to ask if you need to save the project. Click the Yes Button or No
Button for the project saving choice.

New Project

3 The Start page is displayed.

@® Ace4 - O X

= Project Properties
Project name New Project

%‘,

@ Open Project

Author OMRON

&F Import...
Comment
Online
Version Control

(1] 2
W, Version Control Explorer g Select Device

Version 1.0 v

Create

% Open in Emulation Mode
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3-7 Opening a Project File

Use the following procedure to open an existing project file.

1 Click Open Project on the Start page. This will display the Project Screen.

@ Aces = m} X

Offline
. New Project
@ Open Project
mport...

ACE

Automation Control Environment

Online

17 Connect to Device

7
Version Control

WL, Version Control Explorer

(€) 2017-2019 Omron Rohotics and Safety Technologles, Tnc. Al rights reserved.

OMRON

).

% Open in Emulation Mode

2 Find a project by searching for its name or selecting it from the project list and click the Open
Button. This will open the project. The following information is displayed to help with the selec-
tion of the correct project file to open.

Item Description

Project name The project names that were entered when the projects were creat-
ed are displayed.
The default name is New Project when creating a new project.
The default name is Auto Connect Project when Connect to
Device is used.

Comment The comment that was entered when the project was created.

Last Modified The last date that the project was modified.

Created The date and time that the project was created.

Author The name that was entered when the project was created.

@ AcE4 - | X

Offline
. New Project

Online

4 Connect to Device

Version Control

¥, Version Control Explorer

H Open in Emulation Mode

Pick and Place Cell 12
Part Loader Cell5
Dispenser 5.1

Packaging Line 5
Dispensing Application 2
Cell6

Hick part from conveyor a...
pick part from conveyor a...
Dispensing sealant on su...

Packaging for robot 3, lin...
sealant dispensing with C...
Cell 6 Hornet pick and pla...

5/16/2019 4:25.04...
5/16/2019 4:24:00...

Properties

Compare

Umron Integrator
Dan Kelly
Kazuma Tateisi
Omron Integrator
AJE

. Robot Integrator

Delete Open
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@ Additional Information

A project's properties can be accessed and edited by selecting the project first, and then click-

ing the edit icon (H) or the Properties Button. A project can be deleted by selecting the
project and then clicking the Delete Button.

The Compare Button is reserved for future use.
The Project Properties panel allows the project to be set with password security, Refer to
3-10 Password Protection for Project Files on page 3-23 for more information.

. (®) Project Properties b4

9|14 309load e BuluadQ /-¢

w

Project name Second new project_1
Author Greg.Chenevert

Comment

Type %-Standard Project

B Enable password protection for the project file:

possword |
Contim pasowor !

Save Cancel

To enable password protection, click the check box, then enter and confirm the password and

then click Save.
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3-8 Importing a Project File

Project files can be imported with three methods described below.
* Import from the Start page

* Import from the Menu Bar in the Application Window

* Import an .awp2 ACE project file

3-8-1 Importing from the Start Page

Select Import on the Start page and then browse to find the .awp2 ACE project file to import.

@ Aces4 - u] X

Offline
. New Project
@ Open Project

& Import...

ACE

Automation Control Environment

Online

"7 Connect to Device

a

Version Control

l‘l}.‘ Version Control Explorer

(€) 2017-2019 Omron Rohotics and Safety Technologles, Tnc. Al rights reserved.

OMRON

\ Q';\‘_ vy
[ Open in Emulation Mode - " }(

3-8-2  Importing from the Menu Bar in the Application Window

Select Import from the File Menu in the Application Window and then browse to find the .awp2
ACE project file to import.

Iﬁfe Edit View Insert Controller Tools Window

Sign In...

Edit Users...
Page Settings...
Print... Ctrl+P Startup0

Exit

3-8-3 Importing an .awp2 ACE Project File

Browse to an .awp2 ACE project file with a file explorer:

) New Project.awp
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Opening the ACE project file will automatically launch the ACE software, import a new project file, and

open the project.
Repeated opening of a particular .awp2 ACE project file will result in duplicate copies of the project.
This method should be used for projects not previously imported.

3-8-4  Importing from Version Control

With ACE opened, click the Version Control Explorer to open the Version Control Projects.

Offline
. New Project

ﬁ Version Control Projects

O C\OMRON\Ace\Data\VC\

@ Open Project
- Project Folder Search |

8|14 308foid e Buiiodw g-¢

v Ve control root folder)
W[ & Arc Search Region Project 2
Online

w

4 Connect to Device

Version Control

Project Path  CA\OMRON\Ace\Data\VC\Arc Search Region Project_2

~ Robot System

|0J1U0D) UoISIBA Wody Buodw| 4-g-¢

% Open in Emulation Mode

Select a project and click Open. The project opens in the Multiview Explorer.
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3-9 Exporting a Project File

Project files can be exported from the Start page and also from the Application Window. Both proce-
dures are described below.

The exported project file has the same contents as a project that was saved in the ACE software.

3-9-1 Exporting from the Start Page

1 Select Open Project on the Start Page.

@ Aces u]

Offline
. New Project
@ Open Project
& Import...

ACE

Automation Control Environment

Online

17 Connect to Device

7
Version Control

NI, Version Control Explorer ok A
cl (<) 2017-2019 omron Robotics and Safety Technologles, Tnc. All rights reserved.

OMRON

£ Open in Emulation Mode

2 Select a project to export from the list of project names and click Export. The Export Project
Dialog Box will be displayed.

@ Ace4

Offline p

= _ E Projects

'+ New Project )

Project name: Comment Last Modified ¥ | Created I

&F Import...
B Cimort AR ANy Fiote e e i s
Part Loader Cell5 pick part from conveyor a... 5/16/2019 3:15:43... Dan Kelly
Dispenser 5.1 Dispensing sealant on su... 4 5/16/2019 3:01:23. Kazuma Tateisi
4 Connect to Device Packaging Line 5 Packaging for robot 3, lin... 5/16/2019 Omron Integrator

Online

Dispensing Application 2 sealant dispensing with C.. 4., 5/16/2019 AJE
Cell 6 Cell 6 Homet pick and pla... 5/16/2019 4:24.00... :23:12...  Robot Integrator

Version Control

W, Version Control Explorer

M Open in Emulation Mode Properties Compare Delete Open

3-9-2  Exporting from the Application Window

Select Export from the File Menu in the Application Window. The Export Project Dialog Box will be
displayed.
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Close

Save Ctrl+5
Save As...
Save As New Number...

Talad
I Export...

Sign In...

Page Settings...
Print... Ctri+P Startup0

Exit

8|14 308foid e Buiiodx3 6-¢

When Git is installed onto the computer, or the ACE application is connected to a remote repository,
clicking Export opens the repository view.

(&) Export file x 3
1 @] « OMRON > Ace » Data > VC > Repository > MyComputerAgit () | Search MyComputerAgit P
Organize New folder e 0 w
~ ~ = _ ©
® This PC Name Date modified Type Size &
]
& 3D Objects hoaks 5/26/2020 3:35PM  File folder Q<>
I Desktop info 5/26/2020 3:35PM  File folder a
Iﬂ Becsments objects 5/26/2020 3:35 PM File falder %
$ Downloads refs 5/26/2020 3:35 PM File folder I'xl'l
D Musi @) Arc Search Region Projectawp2 5/27/2020 829 AM  ACE 53 KB -8
usic
@ Arc Search Region Project_3.awp2 5/27/2020 2:04 PM ACE 53 KB %
o
OAT
- () Second new project.awp2 5/27/2020 1.18PM  ACE 8KB )
=] Pictures §.
[0]
B videos Q
=0 ; o
i 7 Windows (C) w2 > 5
I ET A rc Search Region Project.awpl) ~
Save as type: Ace 4.0 or higher project file (*.awp2) ~
A Hide Folders Cancel

Refer to A-4-3 Version Control Configuration on page A-18 for details about Git repositories.

3-9-3  Saving an Exported Project File

Specify a directory, enter a file name, select the file type, and then click the Save Button. This will ex-

port the project to a file.
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30 EXETT—

Organize v = @

45x Favorites Documents library
B Desktop Includes: 2 locations

Arrange by: Folder ~

Name e Date modified Type Size
; Downloads

' Recent Places
{3 LocalBuild0303 |\ Bluetooth Exchange Folder 3/20/2014 6:39 PM  File folder
@ My Music 3/20/2014 6:39 PM  File folder
4[5 Libeass a My Music 7/13/20099:53 PM  File folder
4D . [# My Pictures 3/20/2014 6:339 PM  File folder

g MyPictures 7/13/20099:53PM  File folder

e
b o) Music
e e @l My Videos 3/20/2014639PM  File folder
2 My Videos 7/13/20099:53 PM  File folder

b B8 Videos

Jﬂ_Cmuter |

File name: New Project.smc2

Save as type: [| Ace 4.0 or higher project file (*.awp2)

{~ Hide Folders

Save as type: Sysmac Studio V1.08 or higher project file (*.smc2) is reserved for future use.

E Additional Information

You can export the contents of a project file for which password protection is set. Refer to
3-10 Password Protection for Project Files on page 3-23 for the procedure to set password
protection.
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3-10 Password Protection for Project Files

You can set password protection for project files to protect your assets.

Passwords are case sensitive and must be a string of 8 to 32 alphanumeric characters.

Password protection for project files does not apply to data that is transferred to the SmartController
If password protection is set, a password is required for the following operations.

» Opening the project file

» Changing the properties of the project file

» Importing the contents of the project file

If you forget the password, you will no longer be able to open the project file, change the properties of
the project file, or import the contents of the project file. Be sure to record the password in case you

so|i4 J08load 10} uoyoa}0Id piomssed 0L-€

forget it.

3-10-1 Setting Password Protection for Project Files

Use the following procedure to set password protection for project files.
Click Open Project on the Start page. Then, click the Properties Button or click the Edit
Properties icon

1 Click Open Project on the Start page. Then, click the Properties Button or click the Edit

Properties icon ('). This will display the Properties Dialog Box.

2 Select the Enable password protection for the project file Check Box.

@) Project Properties 'Y

S9|l4 108_[0Jd 10} uoI108)01d piomssed 6U!1168 L-0L-€

Project name New Project

Author OMRON

Comment

Type Standard Project -

[ES[Er able password protection for the project file:

Confirm password

Cancel

3 Enter the password, confirm the password (these must match) and then click the Save Button.
The file is saved and password protection is set for this project.
The Edit Properties icon displayed in the project file list will indicate password protection.

No password protection set: &

o
Password Protection set: 4

3-10-2 Removing Password Protection for Project Files

Use the procedure below to remove password protection for a project file.
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3-24

Click Open Project on the Start page. Then, click the Properties Button or click the Edit

Properties icon ('i). This will display the password entry prompt.

Enter the correct password for the project and click the OK Button. This will display the Project

Properties Dialog Box.

Uncheck the Enable password protection for the project file and then click the Save Button.
This will remove password protection for the project.

(&) Project Properties

*

Author OMRON
Comment

Type Standard Project v

(W Er sble password protection for the project file:

rassword

Confirm password|

Save Cancel
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3-11 Project Version Numbers

You can assign numbers to projects to manage the project history. The project numbers are displayed
in a hierarchy in the Open Project Screen.
Once a new project number is created, the number cannot be changed.

© AcE4 - | X

Offline

g Projects

. New Project 7
Project e search | = Court: 12

siaquinN uoiIsIap 3oafoid LL-€

New Project # 2 OMRON
New Project # 1 5/31/2019 OMRON
New Projact 5/21/2019 OMRON
New Project 5/31/2019 e 5/31/2019 1 25.. OMRON
Version Control New Project 5/21/2019 11: 5/21/2019 1 OMRON
l"l. Version Control Explorer Pick and Place Cell 12 Pick part from conveyor a... : 5/16/2019 4: Omron Integra...
Part Loader Cell5 pick part from conveyor a... 5/16/2019 3; Dan Kelly

4 Connect to Device

w

Dispenser 5.1 Dispensing sealant o su... : 5/16/2019 3:01 Kazuma Tateisi
Packaging Line 5 Packaging for robot 5/16/2019 4:25: 5/16/2019 2 . Omron Integra...
Dispensing Application 2 E ispensing 5/16/2019 42504...  5/16/2019 2:3241... AJE

Cell6 Cell 6 Homet pick and pla... 5/16/2019424:09...  5/16/2019 2 . Robot Integrat...

H Open in Emulation Mode Properties Compare Delete Open

Use the Save As New Number... from the File Menu to assign an incrementing number to an open
project.

@) New Project - Smart Controllerd - ACE 4

File Edit View Insert Controller Tools Windo

Close

Ctrl+5

port
Export...

Sign In...

Edit Users...

A new number is automatically added for the project number.

E Project Properties

Project name New Project

Author

Comment

Tune

—_—
S~

Ml Enable password protection for the praject file:

Password

Confirm password|

Cancel
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Online Connections to Robot

Controllers
]

Use the information in this section to understand how to use the online connection
functionality with the ACE software and Robot Controllers.

4-1 Going Online with a Robot Controller...........ccccvviiiiniisnnr s 4-2
4-1-1 Going Online from the Start Page .........cccoviiiiiiiieieeeee e 4-2
4-1-2 Detect and Configure CoNtroller............occvviviiiiiiiiiie e 4-4
4-1-3 Going Online from an Open Project .........coocuviiiiiiiiiiieieee e 4-5

4-2 Going Offline with a Robot Controller............cccevoiiiiniininnr s 4-6

4-3 Memory COMPAriSON ....cccceeriiiiinrie e irsssr s s ss e s nn e sansan 4-7
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4-1

Going Online with a Robot Controller

4-1

An online connection must be established to allow communications between the ACE software and a
Robot Controller. Online connections are also possible in Emulation Mode. Refer to 7-4-1 Emulation
Mode on page 1-9 for more information.

An online connection to a physical Robot Controller or an emulated controller can be established from
the ACE software Start page or from within an existing open project.

@ Precautions for Correct Use

ACE software version 3.8 (and older) cannot connect to a controller that ACE software version
4.0 (or higher) has connected to previously until a zero memory or reboot have been executed.

@ Additional Information

You can simultaneously go online with more than one controller in a project from the ACE soft-

ware. The operations that are described in this section apply to the controller currently selected
in the Multiview Explorer. If there is more than one controller registered in the project, select the
controller in the Multiview Explorer before attempting to go online.

If an online connection has been established, you can perform operations such as:
» Program debugging, transfer, and comparison

» Task management

* 1/O monitoring

* File transfer

* Robot jogging

* Monitoring system performance

Going Online from the Start Page

Clicking Connect to Device on the Start page will open the Connect to Device Dialog Box. The Con-
nect to Device screen is used to prepare the online connection to a controller.

@ Additional Information

A successful connection to a controller with this method will automatically create a new project
with the name Auto Connect Project. After the project is open, it is recommended to save the
project with a more specific name using Save As... from the File menu. Closing without saving
may result in an empty project.
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@) AcE4

Offline
. New Project

[@ Open Project

&F Import...

Online

4 Connect to Device

Version Control

l'f}, Version Control Explorer

E4 Open in Emulation Mode

ACE

Autamation | Environment

40358

(c) 2017 2019 Omron Robotics and Safety Technologles, Ine. All rights reserved.

OMRON

- 2
- }g’

The main areas of the Connect to Device Dialog Box are described below.

5 Connect to Device
¥ Device
Select the device to connect.

¥ Connection type

Select a method to connect with the Device to use
every time you go online.

© Ethemet connection via a hub

¥ Connection settings

Selected Controller IP Address: e
127.00.1

Address | Name |

¥ Operaticn after Connection

~Application Sample
B Create Application Sample

Smart Controller il

Connect

dress

Item Name Description

1 Device Use this area to select the device to connect.

2 Connection Type Use this area to select a connection method when going online.

3 Connection Settings Use this area to detect and select controller IP addresses used for

online connection.

4 Operation after Connec- Use this area to create an Robot Vision Manager or Pack Manager
tion application sample after a connection is established.

5 Selected Controller IP Ad- | Used to manually enter a controller IP address (such as when con-

necting through a gateway) or displays the currently selected control-
ler IP address.

To create a project in Emulation Mode that uses a specific controller
IP address, use this area to set the IP address before connecting.
The controller created in Emulation Mode will have the IP address
entered into this field.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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4-1-2

Item Name Description
6 Detected Controller After a controller has been detected, it will appear in this area for se-
IP Addresses lection

A controller configured to use a gateway will not appear in this area.
If the network configuration is correct, the controller should be able
to connect by manually entering the IP address of the desired con-
troller. Refer to 4-1-2 Detect and Configure Controller on page 4-4
for more information.

7 Monitor Window Used for opening the Monitor Window for the selected controller. Re-
fer to 7-4 Monitor Window on page 7-30 for more information.
8 Refresh Used to refresh the detected controller IP address area.
9 Detect and Configure Opens the Controller IP Address Detection and Configuration Dialog
Controller Box. Refer to 4-1-2 Detect and Configure Controller on page 4-4

for more information.

If the Controller appears in the Detected Controller IP Address area, select it and click the Connect
Button. This will initiate the online connection process. If the Controller does not appear, refer to
4-1-2 Detect and Configure Controller on page 4-4 for more information.

The project workspace appears and a yellow bar is present under the toolbar when an online connec-
tion is present.

‘File  Edit View Insert Controller Tools Window Help

St Contled + .

>

Detect and Configure Controller

This area is used to detect and configure controllers on a network. In this area, a detected controller's

properties can be modified to establish an online connection. You can also change the Desired AutoS-

tart behavior for a connected device in this area. Refer to Configure System Settings on page 7-21

for more information.

If a controller is detected, but resides on a different LAN and does not have a gateway configured, an

online connection is not possible until one of the following actions are taken.

» The detected controller's IP address and/or subnet is changed for compatibility with the PC's LAN
connection. Change the Desired Properties Address, Subnet, and Name accordingly in the area
shown below.

@ Additional Information

Refer to Configure System Settings on page 7-21 to change the address, subnet, or name of a
connected controller.
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Controller IP Address Detection And Configuration

Instructions
To detect an unk controller IP addres s the clear button to remove all detected
controllers and r o er it boots, it will appear in the
"Controllers Dets 5

When you press OK, the selected controller will rebaot with the new address and subnet
re running on the controller.

SmartController EX
eAIB Controller
eMB-40M Controller
eMB-40/60R Controller

Desired Properties

Desired Address 10.151.207 65
Desired Subnet 255.255.240.0
Desired Name SmartController EX

Desired AutoStart M AuTO

» The PC's IP address and LAN connection are changed to be compatible with the controller. Adjust
the PCs network adapter properties accordingly.

4-1-3  Going Online from an Open Project

There are three methods available for going online from an open project:

» Use the Online icon (m) in the toolbar to go online with the controller selected in the Multiview Ex-
plorer.

+ Select Online from the Controller Menu to go online with the controller selected in the Multiview Ex-
plorer.

» Click the Online icon (m) in the Task Status Control area to go online with the associated controller.
Refer to 5-9 Task Status Control on page 5-40 for more information about Task Status Control.

Use the Online and Offline Buttons to control the online connections to each controller.

rt Controlle 0 /3%
Task Manag.
10 Watcher
V-+ File Browser
Virtual Front Panel

g«
10 Watcher

V- File Browser
Virtual Front Panel
Profiler

These methods rely on a correct IP assignment for the controller. Refer to 7-2 Controller Settings on
page 7-5 for more information.

@ Additional Information

The Controller Connection Startup object allows the ACE software to automatically establish an
online connection when the project opens. Refer to 8-5-1 Controller Connection Startup on
page 8-61 for more information.
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4 Online Connections to Robot Controllers

4-2 Going Offline with a Robot Controller

Use the offline function to close an active connection to a controller.
Use one of the following methods to go offline with a controller.
* Click the Offline Button in the toolbar.

. File Edit. View Insert Controller Tools Window Help

* Click the Offline icon in the Task Status Control area (refer to 5-9 Task Status Control on page
5-40 for more information).
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4-3 Memory Comparison

When an online connection is initiated, after opening a project, ACE makes a comparison between the
controller memory and the ACE project memory operating on the PC. Upon a successful connection
with a controller, ACE will try and synchronize its memory by comparing V+ modules, V+ programs
and V+ Variables with the controller memory. If any of the above are different between ACE and the
controller memory, ACE will indicate this to the user in the Multiview Explorer with red icons.

@ Additional Information

Refer to 5-14-6 Connection Settings on page 5-62 for more information about default memory
comparison settings.

uosiedwo) Alowsp ¢-¥

With the V+ editor opened and synchronized between the PC and controller, any changes to a pro-
gram are written to both the PC and controller. Any unsynchronized changes between the ACE project
and the controller memory are reflected in the V+ Editor window with yellow color indicating the un-
synchronized changes. The ACE editor shows the differences between the ACE project and the con-
troller memory with three indicators: red icons next to the program, a yellow bar within the editor next
to the unsaved V+ code and the yellow icon on the bottom tab, as shown in the following figure.

Multiview Explorer

SmartController) v

A\l Configurations and Setup

-].PROGRAM programl ()
Controller Settings 5

1
2 |;
@ Save Configuration 3 ; BABSTRACT:
Monitor Window 4 |(;
m Robots 5 |; INPUTS:
A\J Programming & |7
; OUTPUTS:

¥ & V+ Modules
¥ = program0

; SIDE EFFECTS:

i
11 ; DATA STRUCT:

ACE opens a panel, showing a comparison of the controller memory and ACE project memory, as
shown in the following figure. The Legend on the bottom left of the screen corresponds to the colored
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bar on the left side of the Comparison Panel. Click, Recompare to show a comparison between a se-
lected V+ program as it exists in the ACE project memory on the left hand side, and the V+ program
as it exists in the controller memory on the right hand side, as shown in the following figure.

Back Recompare

To synchronize programs that are different, either pull the unchanged controller program into the ACE
project memory or push the ACE project memory to the controller. Pull from the controller memory by

clicking the Transfer From Target Button. Push the changed program from your ACE project memory
to the controller by clicking the Transfer To Target Button as shown in the following figure.

M Precautions for Correct Use

The is no recovery if the ACE project V+ memory is overwritten with the contents of the control-
ler. Consider selecting Save As... from the File Menu to save a new backup copy of the project
before pushing or pulling the program. Use the backup to recover the ACE V+ memory.
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Understanding the ACE User In-

terface
]

This section provides the names, functions, and basic arrangement of the ACE soft-
ware user interface.

5-1 The Main Application Window ... e 5-3
5-1-1 Main Operation WINAOW ...........cooiiiiiiiiieciiieee ettt 5-3
5-1-2 Menu CommaNnd SErUCKUIE .........uuuiiiiiiiiieeeiee e eeeneees 5-4
5-1-3 L LeTe] ] o= Tl [oTo] o =R 5-9
5-1-4 Operation TOOIDAr ICONS .........eeiiiiiiiiiiei e 5-10
5-1-5 MURIVIEW EXPIOTET ... 5-10
5-1-6 1 (T g = T o TN 5-12
5-1-7 Project ShortCut VIEW .........c.ooi i 5-13
5-1-8 5] €= LUV I = 7= R RRORRRRURIN
5-1-9 Edit PANE... .o
5-1-10 Multifunction Tabs
5-1-11 SPECIAI TOOIS ...t e e e a e
5-1-12 Other Application Window FUNCLIONS .........eeiviiiiiiiiiiieeec e 5-16

LT 1 o Yo Y| o Yo G N 5-23

LT T 1 B I VA=Y U= - S 5-24
5-3-1 3D Visualizer Basic FEatUres ...........ccccuvvviviiieiiiiiiieieeeeee e 5-24
5-3-2 Creating @ 3D WOrKSPACE .......ccoiuiiiiiiiiiiiie e 5-25
5-3-3 3D Visualizer WINAOW .........oovvuiiieeee et 5-25
5-3-4 Graphical Collision Detection ..........ccccuviiiiiiiiiiiiiiieeeeeee s 5-29

5-4 Output Tab Page.....cccoceorrerircereersrsseee e ssssen e sss s ne s ss s snn e s s s mn e s e s sne e e ennnnn 5-31

5-5 Cross Reference Tab Page ......ccccceeeccccicmmmmimiiini s ccssscne e e se s es s smnns 5-32

5-6 Build Tab Page.........cccciiiiiiiriieerie e ss s s s e s nas 5-33

LT A Y- o | 1 o N 5-34

5-8 V+J0OG CONrol......ceiiiiieiiiiiieris s 5-35
5-8-1 RODOt SECHON ...t 5-35
5-8-2 Current Position SECHON..........coooo i 5-36
5-8-3 JOG CoNtrol SECHON ... ..veiiiieieeiie et 5-36
5-8-4 World, Joint, TOOI SEIECHON .........cooiiieeeeeee e 5-37
5-8-5 [IoTor=Y i o] g I Y=Tex 1 o] o [ 5-37

5-9 Task Status CoNntrol..........ccooiiiieeiiiiiiiicir e rree s rernnn s e e s e ennnanereens 5-40
5-9-1 (O] [TaT=Y(0 ] i [Ta =TSP 5-40
5-9-2 RODOt POWET CONLIOL ... ...ttt 5-40
5-9-3 Monitor Speed Setting........c..veeiiiiiiiiie e 5-40
5-9-4 Open the Monitor WiNAOW ............uiiiiiiiiiiie e 5-41
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5-9-5 TaSK MaNAGET ...ttt et e e e et e e e 5-41
5-9-6 T @ A= (o T ORI 5-43
5-9-7 VA FIlE BrOWSET ...ttt e e 5-43
5-9-8 Virtual Front PAn€l............ooiiiiiiiiiie et 5-45
5-9-9 Fieldbus StatUs.........oeiiiiiii e e 5-46
5-9-10 L 0 1Y SR 5-47
5-9-11 Application Manager Control............cooiiiiiio i 5-48
5-9-12 (O70T a1 (o] I =111 (o] oIS 5-48
5-10 VisSion WiNAOW.........cooiiiiiiiiiieeirirr s smss s s 5-49
5-10-1 ZOOM LEVEL ...ttt e e e e 5-49
L B V. R T - e o 5-51
5-11-1 Adding Variables to the V+ Watch Window ............ccocoiiiiiiiiciec e 5-51
5-12 Search and Replace ... 5-52
5-12-1 SAICH OPtIONS...cii it 5-52
5-12-2 BUtoN FUNCLIONS ..o 5-52
5-13 User Management ..........ccccciimmmmrmnimiiiissssssssssnssrese s e s sssssssssssmsssssesssessessennnns 5-54
5-13-1 PaSSWOIAS ...t 5-55
5-13-2 Engineer Accessible ITemS ..o 5-55
5-13-3 Technician Accessible tems ... 5-55
5-13-4 Operator Accessible IEMS .........cooiiiiiiiei e 5-55
5-14 Project OPtioNS .....ccoviiiiiicccciieecrirr s cssssnr e s e e smnnne e e e e s e s s nnn 5-56
5-14-1 (070] o] gl I s 1=T0 4 LSOO PTUPPRRRPIN 5-56
5-14-2 Project SENGS ...ouvviiiieie i 5-56
5-14-3 LA q T [ PSSR 5-57
5-14-4 A o (oo =0 PRSP 5-58
5-14-5 Uninterruptible Power Supply (UPS) .......ooiiiiieeee e 5-59
5-14-6 ConNection SEttiNgS ......cviiiiiiiiiee e 5-62
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5-1 The Main Application Window

The default application window layout is described below.

- Toolbox

1 H.PROGRAM aut

2l
3 |; aBsTRACT: Autematic startup program run when the cd
5

None

None GCOLOR (un)

MC CYCLE.END 1 GCOPY (lus

¢ MC execute /o 1 zam0 () GFLOOD (un)
.END
g GICON (lun, mx $name, index

‘GUINE (fun) ), ym
‘GLINES (lun, mode) points, coordioffset,
GLOGICAL (lur) cod

owlit | 0 Erors Connected
o GTEXTURE (jun
S RNEEE AN o< GTRANS (Jun, mod

(I o | | 0
Czfeion b Locobon GTYPE (lun, mode) x,y, $text, font num,

mopuip uoiealddy utel syl -

ght - Offline]

Multifunction Tabs

Item Description )
1 Menu Bar R
2 Toolbar E_f’
3 Multiview Explorer o
4 Filter pane §,
5 Project Shortcut View z
6 Status Bar 3
7 Edit Pane g
8
9

Multipurpose Tools

Float, Dock and Close functions are also accessible with the Options menu.

Smart Controllerd v

A4 Configurations and Setup

Cor Settings|  Auto Hide

onfiguration

5-1-1 Main Operation Window

The default application window for Operation is described below.
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5-1-2

Item

Description

Toolbar

Properties and Compilation

Output, Build and Event Log

Toolbox

| W |IN|-~

Operation Grid

The initial view contains only a Start and End function on the Operation Grid. The Properties panel
and Toolbox are also displayed on each side of the grid. Once an operation is made and active, it can
be viewed in the 3D Visualizer. Refer to 5-3-3 3D Visualizer Window on page 5-25 for more informa-
tion. The Skills Library is located on the right side Toolbox. Refer to 6-7-7 Operation Skills on page
6-36 for more information. The toolbar is located above the Properties panel.

Float, Dock and Auto-Hide functions are also enabled with the Toolbox and 3D Visualizer.

Menu Command Structure

The menu bar contains the following command structure.

@ Additional Information

Hide or show the menu bar, toolbar, and status bar by right-clicking the title bar in the main win-
dow and either selecting or deselecting the item.

IMenu Bar
Tool Bar
Status Bar

Restore
Move
Size
Minimize

Maximize

Automation Control Environment (ACE) Version 4 User's Manual (1633)



5 Understanding the ACE User Interface

I File Menu

The File menu has the following contents.

Contents Description

Close Clears all objects and project data and returns to the ACE start screen.

Save Saves the current project to the project library.

Save As... Save the currently opened project with options to adjust project properties.

Save As New Number Save the currently opened project with an incremented number.

Import... Import an ACE project file. 2
Refer to 3-8 Importing a Project File on page 3-18 for more information. %'

Export... Export an ACE project to a file. §
3-9 Exporting a Project File on page 3-20 for more information. ;

Sign In... Sign in with a specific user access level. i
Refer to 5-13 User Management on page 5-54 for more information. g

Sign Out Sign out of a specific user access level. )
Refer to 5-13 User Management on page 5-54 for more information. §

Edit Users... Edit user access levels. é’
Refer to 5-13 User Management on page 5-54 for more information.

Page Settings Opens page print setting.

Print Prints the project's robot controller(s) and Application Manager(s) structure.

Exit Exit the ACE software.

| Edit Menu

The Edit menu has the following contents.

2INJoNJIS PUBWIWOD NUS Z-1-G

Contents Description
Undo Undo the last action.
Redo Redo the last action.
Cut Cut the selected item to the clipboard.
Copy Copy the selected item to the clipboard.
Paste Paste an item from the clipboard to the selected area.
Delete Delete the selected item.
Select All Select all items in an area or list.
Search and Replace Open the Search and Replace tool.

Refer to 5-12 Search and Replace on page 5-52 for
more information.

Find Previous Find a previous instance of a search term.

Find Next Find the next instance of a search term.

Jump... Reserved for future use.

Jump to Multiview Explorer Display the active item in the expanded Multiview Ex-
plorer.

I View Menu

The View menu has the following contents.
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Contents

Description

Multiview Explorer

Display the Multiview Explorer.
Refer to 5-1-5 Multiview Explorer on page 5-10 for more information.

Project Shortcut View

Display the Project Shortcut view.
Refer to 5-1-7 Project Shortcut View on page 5-13 for more information.

Toolbox

Display the Toolbox in the multipurpose tools area.
Refer to 5-2 Toolbox on page 5-23 for more information.

3D Visualizer

Display the 3D Visualizer in the multipurpose tools area.
Refer to 5-3 3D Visualizer on page 5-24 for more information.

Output Tab Page

Display the Output Tab. If the Output Tab is already displayed and selected, it will be
hidden instead. This is only available when a robot controller device is selected. For
more information, refer to 5-4 Output Tab Page on page 5-31.

Cross Reference Tab
Page

Display the Cross Reference Tab. If the Cross Reference Tab is already displayed
and selected, it will be hidden instead. This is only available when a robot controller
device is selected. Refer to 5-5 Cross Reference Tab Page on page 5-32 for more
information.

Build Tab Page

Display the Build Tab. If the Build Tab is already displayed and selected, it will be hid-
den instead. This is only available when a robot controller device is selected. Refer
to 5-6 Build Tab Page on page 5-33 for more information.

Event Log

Display the Event Log in the multifunction tabs area.
Refer to 5-7 Event Log on page 5-34 for more information.

Smart Project Search

Display the Smart Project Search tool as a pop up window.
Refer to Smart Project Search on page 5-22 for more information.

Recently Closed Win-
dows

Display the Recently Closed Windows as a pop up window.
Refer to Recently Closed Windows on page 5-16 for more information.

Clear Recently Closed
Windows History

Clear the Recently Closed Windows history.
Refer to Recently Closed Windows on page 5-16 for more information

V+ Jog Control

Display the V+ Jog Control in the multipurpose tools area.
Refer to 5-8 V+ Jog Control on page 5-35 for more information.

Task Status Control

Display the Task Status Control in the multipurpose tools area.
Refer to 5-9 Task Status Control on page 5-40 for more information.

Vision Window

Display the Vision Window in the multipurpose tools area.
Refer to 5-10 Vision Window on page 5-49 for more information.

V+ Watch

Display the V+ Watch in the multifunction tabs area.
Refer to 5-11 V+ Watch on page 5-51 for more information.

System Monitor

Display the System Monitor in the multifunction tabs area.
Refer to 5-1-12 Other Application Window Functions on page 5-16 for more infor-
mation.

Skill Library

Display the Skill Library with a list of available Skills. Refer to 6-7-7 Operation Skills
on page 6-36 for more information.

Reset Window Layout

Reset the window layout to the default view.

Insert Menu

5-6

The Insert menu has the following contents.

Contents

Description

Robot Controller

Scan for, or select and Insert a new controller into the
project.
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Contents

Description

Application Manager

Insert a new Application Manager in the project.
Refer to 1-1 Software Overview on page 1-2 for more
information.

Application Sample

Insert application samples using configuration wizards
to create a working project.

I Controller Menu

The Controller menu has the following contents.

Contents Description
Online Go online with a robot controller.
The Controller menu item is not available when the
Application Manager device is selected.
Offline Go offline with a robot controller.

The Controller menu item is not available when the
Application Manager device is selected.

Enable emulation mode

Enables project emulation

Disable emulation mode

Prevents project emulation

Robot Vision Manager

Enables, or disables monitoring

Clear All Memory

Clears project memory

I Tools Menu

The Tools menu has the following contents.

Contents

Description

Customize Shortcut Keys...

Display the Shortcut Key Customization pop up win-
dow.

Option...

Display the project Option pop up window.
Refer to 5-14 Project Options on page 5-56 for more
information.

I Window Menu

The Windows menu has the following contents.

Contents Description
Close Close the active window.
Float Float the active window.
Dock Dock the active window.

New Horizontal Tab Group

Divide the Edit Pane into upper and lower sections.
Only available when the Edit Pane has more than one
tab open.

New Vertical Tab Group

Divide the Edit Pane into left and right sections. Only
available when the Edit Pane has more than one tab

open.
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Contents

Description

Move to Next Tab Group

Move the selected tab page to the tab group below or
to the right of the current tab group. Only available
when there is a tab group below or to the right of the
current tab group.

Move to Previous Tab Group

Move the selected tab page to the tab group above or
to the left of the current tab group. Only available
when there is a tab group above or to the left of the
current tab group.

Close All But This

Close all tab pages and floating Edit Panes, except for
the selected tab page.

Close All Except Active Device

Close all tab pages and floating Edit Panes for other
devices, leaving those for the selected device.

Close All Close all tab pages and floating Edit Panes, including
the selected tab page.
Close Tab Close the active Edit Pane tab.

Open Next Tab

Open the next Edit Pane tab. Only available when the
Edit Pane has more than one tab open.

Open Previous Tab

Open the previous Edit Pane tab. Only available when
the Edit Pane has more than one tab open.

I Help Menu

The Help menu has the following contents.

Contents

Description

ACE Manuals

Access to the following resources:

* Automation Control Environment (ACE) Version 4
User's Manual (Cat. No. 1633)

* Robot Vision Manager User's Manual (Cat. No.
1667)

* Automation Control Environment (ACE) Version 4
Camera Configuration User's Manual (Cat. No.
1679)

* V+ Module Reference Manual (Cat. No. 1668)

* ACE API Reference Manual

* Process Manager Customization Manual

V+ Manuals

Access to the following resources when Stand-

ard Control is selected:

e V+ User's Manual (Cat. No. 1671)

* V+ Keyword Reference Manual (Cat. No. 1672)

Access to the following resources when eV+2 is se-

lected:

* eV+ Language Reference Guide (Cat. No. 1605)

» eV+ Operating System Reference Guide (Cat. No.
1607)

Diagnostic Summary

Displays project information and errors. Refer to
9-5 Diagnostic Summary on page 9-8 for more infor-
mation.

About...

Display information about the ACE software.

5-8
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Toolbar Icons

5 Understanding the ACE User Interface

Toolbar icons are described below.

Toolbar Icons Description

Icon

Name

Description

Help

Opens ACE User's Manual.

3D Visualizer

Opens the 3D Visualizer. For more information, refer to 5-3-1 3D Visualizer
Basic Features on page 5-24.

Output Tab
Page

Only available when a robot controller device is selected. Shows the Output
Tab. If the Output Tab is already displayed and selected, it will be hidden in-
stead. For more information, refer to 5-4 Output Tab Page on page 5-31.

Build Tab Page

Only available when a robot controller device is selected. Shows the Build
Tab. If the Build Tab is already displayed and selected, it will be hidden in-
stead. For more information, refer to 5-6 Build Tab Page on page 5-33

Cross Refer-
ence Tab Page

Only available when a robot controller device is selected. Shows the Cross
Reference Tab. If the Cross Reference Tab is already displayed and select-
ed, it will be hidden instead. For more information, refer to 5-5 Cross Refer-
ence Tab Page on page 5-32

B2 B R

Online

Opens communication between the IPC and the specified controller or be-
tween the Application Manager and the specified server, depending on
which type of object is selected. This is disabled if the device is already on-
line. Refer to 4-1 Going Online with a Robot Controller on page 4-2 or more
information. .

Offline

Closes communication between the IPC and the specified robot controller or
between the Application Manager and the specified server, depending on
which type of object is selected. This is disabled if the device is already off-
line. Refer to 4-2 Going Offline with a Robot Controller on page 4-6 or more
information.

Push V+ Mem-
ory

Only available when a robot controller device is selected. Pushes all V+
modules from ACE to the controller. This is disabled if there are no detected
differences between the V+ code in ACE and the controller. For more infor-
mation, refer to 4-3 Memory Comparison on page 4-7.

Pull V+ Memo-
ry

Only available when a robot controller device is selected. Pulls all V+ mod-
ules from the controller to ACE. This is disabled if there are no detected dif-
ferences between the V+ code in ACE and the controller. For more informa-
tion, refer to 4-3 Memory Comparison on page 4-7.

(@)

Synchronize

Opens the Synchronize window. If a robot controller is selected, the window
will compare ACE and the controller. If an Application Manager is selected,
the window will compare the client with the server. For more information, re-
fer to 4-3 Memory Comparison on page 4-7.

Check V+
Memory

Only available when a robot controller device is selected. Compares the V+
Modules in the project to those in the controller. Differences are marked as
errors in the Multiview Explorer. This is disabled if the device is not online.
For more information, refer to 4-3 Memory Comparison on page 4-7.

Enable Emula-
tion Mode

Closes and reopens the project with Emulation Mode enabled. If there is un-
saved data, a dialog box will appear asking if the user wants to save before
continuing. For more information, refer to 7-4-1 Emulation Mode on page

1-9.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 5-9
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5 Understanding the ACE User Interface

Icon Name Description
Disable Emula- | Closes and reopens the project with Emulation Mode disabled. This button
tion Mode enables a quick change from Emulation Mode to using physical hardware,

including cameras and controller devices. If there is unsaved data, a dialog
box opens with the option to save the project before continuing.

5-1-4  Operation Toolbar Icons

Operation has five icons in the toolbar. The icons are used to control the Operation process.

Icon Name Description
' Run Starts the process completing a full cycle.
n Reset Brings process to the start point, initializing the process.
n Pause Pauses the cycle.
Toggle Break When selected, clicking the Run icon cycles the process a single step at a
time.
n Compile Pushes the code to the controller.

5-1-5  Multiview Explorer

Use the Multiview Explorer pane to access for all ACE project data. It is separated into Configurations
and Setup and Programming.
Click the icons (B2 or E) in front of each item in the tree to expand or collapse the tree.

EndEffector0

+ T

v

w Variables

H Fiter
==

I Device List and Device Icon

An ACE project can include robot controller devices, Application Manager devices, or both.
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The Device List contains all devices registered in the project. Use the Device List to select the active
device and access the objects associated with that device. The active device and associated toolbar
and menu items can automatically change based on the Edit Pane object that is currently selected.

Help

Camera

iguration

8 Pogerming |

mopuip uoieoiddy utel syl -

Right-click the icon ( or 5%2‘.») to Add Device, Change Device, Rename, and Delete a Device or

Switch Device Control Display. Select Switch Device Control Display to switch from a drop down
view (default) to a list view.

I Color Codes

Left-click the square mark next to the object name in Multiview Explorer to view the color marks. Use
color marks on the categories and objects of the Multiview Explorer to indicate associated objects
within a device. The following example uses color codes to indicate which vision tools are used in

J010/dX3 MOIANINA G-1-G

each Vision Sequence.
These colors can also be used as filter conditions in the Filter Pane that is described later in this sec-

tion.

onnection Startup0
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I Error Icons

Error icons in the Multiview Explorer indicate an object that is improperly configured or a program that
is not executable.

Multiview Explorer

Smart Controller) v

M Precautions for Correct Use

» A program will not execute with an error present.
* A Process Manager will not execute when an error is present on an associated object.

I Context Menu

A context menu is available for objects in the Multiview Explorer. Access the context menu by right-
clicking an object. All available actions for that object will be displayed. An example is provided below.

I [ ] 1
| A | = |
Multiview Explorer

ApplicationManagerD T|

Rename

= =
v =
ms

a Copy

Delete

Add Shortcut

5-1-6 Filter Pane

Click the Filter Pane Bar to display the Filter Pane. Use the Filter Pane to search for color codes and
for items with an error icon. The results for the search condition are displayed in a list of items with a
specific color code or items with error icons. Click any item in the search result to display the item in
the Edit Pane.
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The Filter Pane is hidden automatically if the mouse is not placed in it for more than five seconds at a
time. Automatically hiding the Filter Pane can be canceled by clicking the Pin icon (El).

B Vs Mo... auto

Project Shortcut View

The Project Shortcut View provides a convenient location for storing short cuts to Multiview Explorer
items. Any item placed in this view can be quickly opened with a double-click. Use this area to group
shortcuts to objects belonging to multiple devices for quick reference, without changing the selected

device in the Multiview Explorer.

To add an item to the Project Shortcut View, right-click it in the Multiview Explorer and select

Add Shortcut. An item can also be added by right-clicking a folder in the Project Shortcut View and
then clicking Add Shortcut of Selected Item (any item that is currently selected in the Multiview Ex-
plorer will be added). A new shortcut to the item will be placed in the Project Shortcut View.

To access functions in the Project Shortcut View, right-click the item to open a menu. The functions of

the Project Shortcut View are described below.

¥ I Settings
Ly Controller Settings

Item Item Name

Description

Folder Add Folder

Add a new folder.

Add Shortcut of Selected Item

Add a shortcut of the item currently selected
in the Multiview Explorer.

Cut Folder

Cut a selected folder.

Copy Folder

Copy a selected folder.

Paste Folder

Paste a folder to the selected location.

Delete Folder

Delete a selected folder.

Rename Folder

Rename a selected folder.

Shortcut Multiview Explorer Menu Access the item's Multiview Explorer menu.
Cut Shortcut Cut a shortcut.
Copy Shortcut Copy a shortcut.

Paste Shortcut

Paste a shortcut.

Delete Shortcut

Delete a shortcut.

Jump to Multiview Explorer

Highlight and locate the selected item in the
Multiview Explorer.

@ Additional Information

Selecting Edit Comment will allow the addition of a comment for an item in the Project Shortcut
View. This comment can be viewed in the tooltip for that item.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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L, |0 EndEffector R1Cobra350

user-defined comment

5-1-8 Status Bar

The status bar provides additional information about the project state and the user access level.

5-1-9 Edit Pane

The Edit Pane is used to display and edit the data for any of the items. Double-click an item in the
Multiview Explorer to display details of the selected item in the Edit Pane.

The Edit Pane is displayed as tab pages. Switch the tab page to display in the Edit Pane by clicking
the corresponding tab. Left-click and hold the Edit Pane to undock it from the main window.

1 E|.PROGREM auto ()

3 |; ABSTRACT: Automatic startup program run when the controlled
5 |; INPUTS: None

7 | OUTEUTS: None

9 MC cycle.end 1

10 MC execute /c 1 program0()

1

12

13 | .END

14

L0 S na

I Edit Pane Details

Change the number of tab pages in the Edit Pane that can be displayed at a time with the Option set-
ting. The default setting is 10 and the maximum display number is 20. Refer to 5-74-3 Window on
page 5-57 for details on the settings.

Close the Edit Pane by right-clicking a tab and selecting one of the options from the pop-up menu. The
following options are available.

Menu Command Description
Close Select this command to close the currently selected edit window.
Close All But This Select this command to close all tab pages and floating edit windows, ex-

cept for the selected tab page.

Close All Except Active Device Select this command to close all tab pages and floating edit windows for
other devices, leaving those for the active device open.

Close All Select this command to close all tab pages and floating edit windows, in-
cluding the selected tab page.

I Tab Groups

Use tab groups to organize multiple tab pages in the Edit Pane .
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Create a tab group by right-clicking any of the tabs and selecting an option from the pop-up menu.
More than one tab must be open in the Edit Pane to use the following functions.

Menu Command Description
New Horizontal Tab Group Select this command to divide the Edit Pane into upper and
lower sections and move the selected tab page to the tab
group that is newly created.

New Vertical Tab Group Select this command to divide the Edit Pane into left and right
sections and move the selected tab page to the newly created
tab group.

Move to Next Tab Group Select this command to move the selected tab page to the tab
group below or to the right of the current tab group.

Move to Previous Tab Group Select this command to move the selected tab page to the tab

group above or to the left of the current tab group.

@ Additional Information

Tab pages are moved between tab groups by left-clicking the page and dragging it to the new
group.

mopuip uoiesiddy utel syl L-g

5-1-10 Multifunction Tabs

The Multifunction Tabs area contains several objects that are described in this section.

» Output Tab Page (reserved for future use)

» Cross Reference Tab Page (reserved for future use)

» Build Tab Page (refer to 5-6 Build Tab Page on page 5-33 for more information)

» Event Log (refer to 5-7 Event Log on page 5-34 for more information)

» V+ Watch (refer to 5-11 V+ Watch on page 5-51 for more information)

Multiple objects can be open in the Multifunction Tabs area. Use the tab selections to switch between

sqel uonouniyiniA 0L-L-g

active objects.

KLRGEE A E
(. Description | Progam | Location

5-1-11 Special Tools

Multiple objects can be open in the Special Tools area.

» Toolbox (refer to 5-2 Toolbox on page 5-23 for more information)

» 3D Visualizer (refer to 5-3 3D Visualizer on page 5-24 for more information)

» V+ Jog Control (refer to 5-8 V+ Jog Control on page 5-35 for more information)

» Task Status Control (refer to 5-9 Task Status Control on page 5-40 for more information)

* Vision Window (refer to 5-10 Vision Window on page 5-49 for more information)

Use the tab selections to switch between active objects. Dock objects in other areas of the software by
dragging and dropping them to different locations.
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R1Cobra800 - SmartController)

Current Tood Transformation

0.000 0,000 0.000 0.000 0.000 0.000

Current Position
Yaw

- f—

— log Control

5-1-12 Other Application Window Functions

Other application window functions are described below. These can be accessed in the View menu
item.

I Recently Closed Windows

Previously displayed in the Edit Pane can be displayed again through a thumbnail index by selecting
Recently Closed Windows from the View Menu. The windows previously displayed in the Edit Pane
are displayed in the thumbnail index of recently closed windows. Double-click the window to display.

R1Cobrag800 Save Configuration Monitor Window MO : rob.grip_ 0

a.robot 0

Up to 20 thumbnails of the most recently closed windows are displayed in the order they were closed,
the upper left is the most recent. Open multiple windows by clicking the individual windows while hold-
ing down the Shift or Ctrl Key. This is also done by pressing the Arrow Keys while holding down the
Shift or Ctrl Key.
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@ Additional Information

The history of recently closed windows is retained for each device.

I Clear Recently Closed Windows History

Delete the history of recently closed windows from a project by selecting Clear Recently Closed
Windows History from the View Menu, and then clicking the Yes Button in the confirmation dialog
box that is displayed. All of the histories are deleted.

I Reset Window Layout

Select Reset Window Layout from the View Menu to restore the window layout to the ACE software
default layout.

mopuip uoieslddy utel syl L-g

I System Monitor

The System Monitor can be used to perform real-time monitoring of robot hardware performance and
Process Manager objects (when present in the Application Manager device). The data can be used to
identify inefficient part allocation, for example.

It is important to recognize that Process Manager statistics reflect the defined processes and repre-
sent exactly what is happening in the Process Manager. Although it may appear that the statistics are
not accurate, the data needs to be interpreted appropriately for each system.

Consider a system containing one belt camera and three robots. If a part identified by the camera is
allocated to robot one, not picked, then allocated to robot two, not picked, then allocated to robot three
and picked, there would be two parts not processed because the instance was allocated and not
picked by the first two robots. To understand the parts not processed count for this system, examine
the Parts Not Processed for Robot 3 (the most downstream robot).

If a system requires customized statistics processing, this can be achieved using a C# program and
the API provided in the StatisticsBin method. Refer to the ACE API Reference Manual (Help Menu) for
more information.

Connection to a physical controller is required when using the System Monitor (Emulation Mode is not

suonaUN MOpUIAA uoneslddy JOUIO ZL-1-G

supported).

~Available Data——————————— Selected Data
Data Name | Value
¥ R1Cobra500 [Smart Controller0] - General
ACinput (RMS V) 20576
¥ R1Cobra500 [Smart ControllerD] - Mot
Motor 1 Amplifier temperature ('C)

Number of Samples

rlg—————————————————————————————————————— Refresh Period

[ TS PSR Pl 0:\Users\Adept\Desktop\Dan Temp 77 || 'second v

Use the following tables to understand System Monitor data.
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Parameter Name

Description

Amplifier bus voltage (V)

The current amplifier bus voltage for the robot. This should operate within
the specified min/max warning limits (yellow bars), and never reach the
min/max error limits (red bars).

If the value drops below the range minimum, this means that the motion is
too hard or the AC input voltage is too low; if the value exceeds the range
maximum, this means that the motion is too hard or the AC input voltage is
too high. Lowering the motion speed (more than the acceleration) can help
correct these issues.

AC input (V) The current AC input voltage (220 VAC) for the robot. This should operate
within the specified min/max warning limits (yellow bars), and never reach
the min/max error limits (red bars). Running outside or close the limits may
create envelope errors.

DC input (V) The current DC input voltage (24 VDC) for the robot. This should operate

within the specified min/max warning limits (yellow bars), and never reach
the min/max error limits (red bars).

Base board temperature (°C)

The current temperature (°C) for the amp-in-base processor board. This
should operate within the specified min/max warning limits (yellow bars),
and never reach the min/max error limits (red bars).

Encoder temperature (°C)Encod-
er temperature (°C)

The current encoder temperature (°C) for the selected motor. This should
operate within the specified min/max warning limits (yellow bars), and never
reach the min/max error limits (red bars).

Amplifier temperature (°C)

The current temperature (°C) for the motor amplifier. This should operate
within the specified min/max warning limits (yellow bars), and never reach
the min/max error limits (red bars).

Duty cycle (% limit)

The current duty cycle value, as a percentage, for the selected motor. This
should operate below the specified max warning limit (yellow bar), and nev-
er reach the max error limit (red bar).

Harmonic Drive usage (%)

The current usage of the Harmonic Drive, as a percentage of design life, for
the selected motor. This should operate below the specified max warning
limit (yellow bar), and never reach the max error limit (red bar).If the value is
less than 100%, the maximum life for the Harmonic Drive will be extended;
if the value exceeds 100%, the maximum life of the Harmonic Drive will be
diminished.

Peak torque (% max torque)

The peak torque, as a percentage based on maximum torque, for the se-
lected motor. If this is frequently exceeded, consider reducing acceleration,
deceleration, or speed parameters or changing s-curve profile to reduce
peak torque required for the motion. This should operate below the speci-
fied max warning limit (yellow bar), and never reach the max error limit (red
bar).

Peak velocity (RPM)

The peak velocity, in rotations per minute, for the selected motor. This
should operate below the specified max warning limit (yellow bar), and nev-
er reach the max error limit (red bar).

Peak position error (% soft enve-
lope error)

The peak position error, as a percentage of soft envelope error, for the se-
lected motor. This should operate below the specified max warning limit
(yellow bar), and never reach the max error limit (red bar).

Process Manager Belt Parameter Descriptions

Parameter

Description

Instance Count

The number of instances that have been available
since the last restart or reset.

Belt Velocity

The average velocity of the conveyor belt.
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Parameter Description

Instantaneous Instances The instantaneous instances since the last restart or
reset. This is calculated over the update period select-
ed in the System Diagnostics settings. If the graph is
updated 500 ms, it displays the instantaneous instan-
ces/minute over each 500 ms time segment.

Instances Per Minute The average number of instances per minute.

Active Instances The number of active instances on the belt.

Latch Faults The number of latch faults since the last restart or re-
set.

Process Manager Robot and Process Parameter Descriptions

Parameter Description

Idle Time (%) The average idle time percentage of the total run time
since the last restart or reset. (Idle is when the Proc-
ess Manager is waiting on part or part target instances
to process.)

Processing Time (%) The average processing time percentage of the total
run time since the last restart or reset. (Processing is
when the Process Manager is actively processing part
or part target instances.)

mopuip uoieaiddy utel syl L-g

Average Total Time (ms) For the Process Manager group only. The average to-
tal time for all robots. Other fields, such as Parts Proc-
essed/Not Processed and Targets Processed/Not
Processed, show a summation for all robots.

Parts Per Minute The average number of parts per minute. When view-
ing the Process Manager group, this is a summation
for all robots.

Targets Per Minute The number of targets per minute. When viewing the
Process Manager group, this is a summation for all ro-
bots.

Parts Not Processed The number of parts not processed since the last re-

start or reset. When viewing the Process Manager
group, this is a summation for all robots.

suonaUN MOpUIAA uoneslddy JOUIO ZL-1-G

Targets Not Processed The number of targets not processed since the last re-
start or reset. When viewing the Process Manager
group, this is a summation for all robots.

Parts Processed The number of parts processed since the last restart
or reset. When viewing the Process Manager group,
this is a summation for all robots.

Targets Processed The number of targets processed since the last restart
or reset. When viewing the Process Manager group,
this is a summation for all robots.

Process Manager Process Strategy Parameter Descriptions

Parameter Description

Average Allocation Time (ms) The average time it takes to run the allocation algo-
rithm for allocating all parts and part targets.

® Robot Parameter Descriptions

Robot parameter descriptions are provided below.
» Amplifier bus voltage (V)
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The current amplifier bus voltage for the robot. This should operate within the specified min/max
warning limits (yellow bars), and never reach the min/max error limits (red bars).

If the value drops below the range minimum, this means that the motion is too hard or the AC
input voltage is too low; if the value exceeds the range maximum, this means that the motion is
too hard or the AC input voltage is too high. Lowering the motion speed (more than the accelera-
tion) can help correct these issues.

AC input (V)

The current AC input voltage (220 VAC) for the robot. This should operate within the specified
min/max warning limits (yellow bars), and never reach the min/max error limits (red bars). Run-
ning outside or close the limits may create envelope errors.

DC input (V)

The current DC input voltage (24 VDC) for the robot. This should operate within the specified
min/max warning limits (yellow bars), and never reach the min/max error limits (red bars).

Base board temperature (°C)

The current temperature (°C) for the amp-in-base processor board. This should operate within
the specified min/max warning limits (yellow bars), and never reach the min/max error limits (red
bars).

Encoder temperature (°C)

The current encoder temperature (°C) for the selected motor. This should operate within the
specified min/max warning limits (yellow bars), and never reach the min/max error limits (red
bars).

Amplifier temperature (°C)

The current temperature (°C) for the motor amplifier. This should operate within the specified
min/max warning limits (yellow bars), and never reach the min/max error limits (red bars).

Duty cycle (% limit)

The current duty cycle value, as a percentage, for the selected motor. This should operate below
the specified max warning limit (yellow bar), and never reach the max error limit (red bar).
Harmonic Drive usage (%)

The current usage of the Harmonic Drive, as a percentage of design life, for the selected motor.
This should operate below the specified max warning limit (yellow bar), and never reach the max
error limit (red bar).

If the value is less than 100%, the maximum life for the Harmonic Drive will be extended; if the
value exceeds 100%, the maximum life of the Harmonic Drive will be diminished.

Peak torque (% max torque)

The peak torque, as a percentage based on maximum torque, for the selected motor. If this is
frequently exceeded, consider reducing acceleration, deceleration, or speed parameters or
changing s-curve profile to reduce peak torque required for the motion. This should operate be-
low the specified max warning limit (yellow bar), and never reach the max error limit (red bar).
Peak velocity (RPM)

The peak velocity, in rotations per minute, for the selected motor. This should operate below the
specified max warning limit (yellow bar), and never reach the max error limit (red bar).

Peak position error (% soft envelope error)

The peak position error, as a percentage of soft envelope error, for the selected motor. This
should operate below the specified max warning limit (yellow bar), and never reach the max error
limit (red bar).
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® Process Manager Belt Parameter Descriptions

Process Manager Belt parameter descriptions are provided below.

Instance Count

The number of instances that have been available since the last restart or reset.

Belt Velocity

The average velocity of the conveyor belt.

Instantaneous Instances

The instantaneous instances since the last restart or reset. This is calculated over the update pe-
riod selected in the System Diagnostics settings. If the graph is updated 500 ms, it displays the
instantaneous instances/minute over each 500 ms time segment.

Instances Per Minute

The average number of instances per minute.

Active Instances

The number of active instances on the belt.

Latch Faults

The number of latch faults since the last restart or reset.

® Process Manager Robot and Process Parameter Descriptions
Process Manager Robot and Process parameter descriptions are provided below

Idle Time (%)

The average idle time percentage of the total run time since the last restart or reset. (Idle is when
the Process Manager is waiting on part or part target instances to process.)

Processing Time (%)

The average processing time percentage of the total run time since the last restart or reset.
(Processing is when the Process Manager is actively processing part or part target instances.)
Average Total Time (ms)

For the Process Manager group only. The average total time for all robots. Other fields, such as
Parts Processed/Not Processed and Targets Processed/Not Processed, show a summation for
all robots.

Parts Per Minute

The average number of parts per minute. When viewing the Process Manager group, this is a
summation for all robots.

Targets Per Minute

The number of targets per minute. When viewing the Process Manager group, this is a summa-
tion for all robots.

Parts Not Processed

The number of parts not processed since the last restart or reset. When viewing the Proc-

ess Manager group, this is a summation for all robots.

Targets Not Processed

The number of targets not processed since the last restart or reset. When viewing the Proc-

ess Manager group, this is a summation for all robots.

Parts Processed

The number of parts processed since the last restart or reset. When viewing the Process Manag-
er group, this is a summation for all robots.

Targets Processed

The number of targets processed since the last restart or reset. When viewing the Process Man-
ager group, this is a summation for all robots.
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® Process Manager Process Strategy Parameter Description
The Process Manager Process Strategy parameter description is provided below.

» Average Allocation Time (ms)
The average time it takes to run the allocation algorithm for allocating all parts and part targets.

I Smart Project Search

Use the Smart Project Search feature to quickly find items in the Multiview Explorer. For example, if
there are a large number of programs or sections present in the project, locate the desired program or
section with the Smart Project Search. The search is performed only within the project active device.
Use the following procedure for the Smart Project Search function.

1 Select Smart Project Search from the View Menu to display the Smart Project Search Dialog
Box.

Enter part of the name of the item to display in the Edit Pane.

something like that
Select the desired item from the search result list and press the Enter Key to
open the window.

Ta select from the related item list, press the Ctrl + Up or Down Keys

Enter part of the name of the item in the Search Box The items in the Multiview Explorer or
menus that contain the entered text string are displayed on the left side of the search result list.
The search results are displayed from the top in the order they are displayed in the Multiview
Explorer. On the right side of the search result list, the level that is one higher than the item that

resulted from the search is displayed.

Enter part of the name of the item to display in the Edit Pane.

something like that
Select the desired item from the search result list and press the Enter Key to

open the window.

Tob.move safe_D
rob.grip_0

rob.init 0
robinitgrip_0
robpick 0

rob place_0
robpl.init_0
rob.main_0

Double-click the desired item in the search result list or press the Enter key after making a se-
lection. The Search Dialog Box is closed and the selected item is displayed in the Edit Pane.
To close the Search Dialog Box without selecting an item, click in a pane other than the Search
Dialog Box or press the Esc key.

Additional Information

Enter English characters into the Search Box to search for item names that contain words start-
ing with the entered characters in capitals. Example:Entering isO in the Search Box, displays an
item named InitialSetting0 in the search result list.
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5-2 Toolbox

The Toolbox pane is a dynamic area that provides selectable items that can be used in the current
editor pane. For example, when a V+ program is open in the Edit pane, the Toolbox will display a list of
available V+ Keywords. Drag from the Toolbox and Drop in the editor to implement specific Toolbox

items.

_“—-_- |
1 F|.BROGRAM get.resulta ()
: F | VLOCATION(Sip
3 ; GOAL: Read all positions back from vision tool inte array
4 -
5 ; Toolbox Drag and Drop Program Syntax ’;ﬂ'{'m"“ sequence_id, tool
7 ;Need syntax of function to access vision result information
3 VRESULT (Sip, id, tool id, instance id, result id, index id, frame id) Sip n server. Applies to V+ syntax only.
o iNead syntax of function to return transformation of vision result Uses standard IP format, for example:
10 VLCCATION ($ip, id, tgel id, id, result id, index id, frame id)
= ) ) sequence. id
12 :Need to assign to real varisble and location
5 count = VRESULT ($ip, sequence id, tool id, instance id, result id, index id, frame id) tool id (optional)
14 loc = VIOCATION($ip, sequence id, tool id, instance id, result id, index id, frame id)
15 instance_id (optional)
16 ; Fill in parameters
7 seq.id =1
= Ecotptics result_id (optional) he result. Refer to the AdepiSight
= ick Referencetables to find the ID for the
20 inst.count = VRESULT ($sv.client ip,seq.1d,tocl.id,1, 1310, 1, 1) It
2 ;For each result, store transformation index id (optional) R mal use. Value is always 1.
2B FOR res.num = 0 TO inst.count STEP 1
o frame id (optional) ex of the frame you want to retrieve the result
25 SET vision.res.loc[res.num] = VLOCATION ($sv.client ip,seq.id,tool.id,res.num,1311,1,1) .
27 END
2
2
30 | .END

The Toolbox for an Application Manager Operation shows the categories of Skills that can be expand-

ed to drag and drop skills into an operation.

<5earch>

P Feeders
Flow Control
General

>
»
» Motion
»

Process Manager
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5-3 3D Visualizer

The 3D Visualizer shows both simulated and real 3D motion for robots and other Process Manager
items such as belts and parts. The 3D Visualizer window displays the following information.

» Graphical representation of all belts, cameras, robots, fixed objects, and obstacles in the workspace
* Robot belt windows and allocation limits

* Robot work envelopes

« Teach points and other part locations

» Belt lane widths

 Location of latch sensors
* Field of view for cameras
* Process Manager objects and Part / Part Target instances

E Additional Information

Refer to 7-5-3 3D Visualization on page 7-39 for more information about Application Manager
objects.

5-24

The 3D Visualizer has several functions to enable easy development and testing. The 3D Visualizer
tool is available in both Emulation Mode and also while connected to physical controllers. The 3D Vis-
ualizer has the following features to help develop and test robot applications.

» 2D and 3D recording for playback in the ACE Offline Visualizer

+ Collision detection in Emulation Mode

* Measurements

* Robot jogging

» Location visualization and editing

« Integration of work cell objects such as belts, parts, end effectors, and cameras
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5-3-2  Creating a 3D Workspace

To use the 3D Visualizer, an accurate 3D workspace must be create to represent all objects of concern
in the application. Use the following procedure to create a 3D workspace.

1 Configure robots by selecting robot types and offset positions. Refer to 7-5 Robot Objects on
page 7-33 for more information.

Add static objects such as boxes, cylinders, and imported CAD shapes if necessary.
Add cameras if necessary.

Add feeders if necessary.

Add Process Manager items if necessary (part buffer, part target, part, belt, pallet, .etc).

Additional Information

B ooasws

laziensiA g €-S

Static objects such as boxes, cylinders, and imported CAD shapes are stored in the ACE
project, not the controller. Refer to 8-2 3D Visualization on page 8-10 for more information
about steps 2 through 5 above.

5-3-3 3D Visualizer Window

Access the 3D Visualizer Window with the main toolbar icon () or by selecting 3D Visualizer from

the View Menu.
The 3D Visualizer Window has the following control icons.

@ Additional Information

The use of the term camera in this section refers to the perspective at which the 3D Visualizer
is viewed and not a camera configured in the Application Manager (unless specified).

aoedsyIop) g e Buneas) g-¢-g

3D Visualizer

The following table provides information for the icons in the 3D Visualizer.
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5-26

@ Additional Information

Many of the functions in the following table can be accessed by right-clicking an object in the
3D Visualizer view.

Icon

Description

I—E—I
(I |

Displays the Projection Mode for the 3D cube. Left-click and drag the icon, moving the projec-
tion with the changes. Use this feature to quickly change user perspective of the visualization
area to a different orientation.

F (front): the side facing the user.

B (back): the back face.

R (right): the right face.

L (left): the left face.

U (up): the upper face.

D (down): the side opposite to the upper face.

Edit
Opens the selected object's settings in the Edit Pane.

n Edition Control Manager
ﬁ:-_z Opens the Edition Control Manager. Refer to Edition Control Manager on page 5-29 for more
B information .
» Edit Workspace Position
- Displays a coordinate icon for relocating the X, Y, and Z location of the selected object. Hover

over an axis of the coordinate icon to see the cursor change and then left-click and drag the
object to a new position. Hovering the cursor in the white circle portion of the coordinate icon
will allow free movement of the object when clicked and dragged. The new position will be re-
flected in the Offset from the Parent value of that object

Edit Workspace Orientation

Displays a coordinate icon for manipulating the orientation of an object. Hover over any of the
axis rings to see the cursor change and then click and drag to rotate the object to a new ori-
entation. Hovering the cursor in the white circle portion of the coordinate icon will allow free
movement of the object when clicked and dragged. The new position will be reflected in the
Offset from Parent value of that object.

Note that a different number of axis rings will be available depending on the selected object.

Jog mode

Click to toggle the jog mode between world, tool, and joint. Jog icons will appear. Use the jog
icons to manually control the selected robot's position.

This is available for robot objects only.

Show Obstacles
Toggles visibility of obstacles that are present. Refer to 7-5 Robot Objects on page 7-33 for
more information. This is only available for robot objects.

© L

Show Robot Work Envelope

Toggles visibility of the selected robot work envelope. This is only available for robot objects.
The displayed work envelope applies to the robot tool flange and does not account for any
applied tool offsets.

©

Teach Point
Adds a new location variable at the robot's current position. This is only available for robot ob-
jects.

Show/Hide Mount Points
Toggles visibility of mount points on the selected object. This is only available for Box, Cylin-
der, and CAD Data objects.

Delete
Delete a selected position from the variables list. This is only available when a point is select-
ed.
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Icon

Description

Jog To
Jog to the selected position. This is only available when a point is selected.

Approach Height
Toggle the approach height for the Jog To command between 0, 10, and 25 mm for the select-
ed position. This is only available when a point is selected.

Jog Speed
Toggle the jog speed between 100%, 50%, 25%, and 5% for the selected position. This is on-
ly available when a point is selected.

Clear All Instances
Clear all instances being tracked by the selected Process Manager. This is only available
when a point is selected.

® & @ [

Show Camera Image

Display camera images for a selected camera configured in the Application Manager. This is
only available when a point is selected.

This is typically used during setup and troubleshooting and keeping this enabled during run
time is not recommended.

[

Split Window:

Click this icon to open a new dialog window that allows splitting the visualizer window into
multiple views. This allows the user to view the workspace from multiple positions at the same
time.

Selection:
Select an object in the view for editing.

< 7

Translate (pan):

Move the camera position without rotation. Click with the third mouse button and drag as an
alternative.

Use the Alt key + the left mouse button as an alternative.

Rotate:
the camera position without translation. Click the right mouse button and drag as an alterna-
tive. Click the arrow beneath this icon to choose between Tumbler and Turntable rotation.

B @

Zoom
Move: the camera position closer or farther from the workspace. Use the mouse scroll wheel
as an alternative.

Scene Graph:

Opens the Scene Graph window.

The Visibility tab allows the user to set the usability of each object shown in the Visualizer.
The Collision Filter tab configures collision sources. Refer to 5-3-4 Graphical Collision Detec-
tion on page 5-29 for more information.

e -3

Measurement Ruler:

Add a ruler to the 3D Visualizer to make a measurement. Once enabled, the ruler will appear

and can be selected to change the position on the visualizer for individual measurements. Se-
[ -3l

lecting the ruler will display the Select Point 1 (™) and Select Point 2 (“##) icons, which

can be used to adjust the ruler position. Total X, Y, and Z distances will be displayed. It is of-

ten easiest to position the ruler using camera angles that are aligned with global coordinate

planes.

Clicking the down arrow in the icon opens an option pane with four choices. Use this to snap
the view to a specific location. Refer to Connecting Links and Mounts on page 8-16 for more
information.
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Description

Record:
Begin a recording for playback in ACE Offline Visualizer. The icon will change while recording

-

-
(flashing ). Click the flashing icon to stop recording. A Save As window will appear for

saving the recording to the PC as a .awp3d file.
Opening this file will launch an Offline Visualizer window for playback. This is only available
on PCs with ACE software installed.

i

Split Window

Click this icon to open a new dialog window that allows splitting the visualizer window into
multiple views. This allows the user to view the workspace from multiple positions at the same
time.

Selection
Select an object in the view for editing.

| 7

Translate (pan)

Move the camera position without rotation. Click with the third mouse button and drag as an
alternative.

Use the Alt key + the left mouse button as an alternative.

Rotate
the camera position without translation. Click the right mouse button and drag as an alterna-
tive. Click the arrow beneath this icon to choose between Tumbler and Turntable rotation.

Zoom
Move: the camera position closer or farther from the workspace. Use the mouse scroll wheel
as an alternative.

= 58 @

Scene Graph

Opens the Scene Graph window.

The Visibility tab allows the user to set the usability of each object shown in the Visualizer.
The Collision Filter tab configures collision sources. Refer to 5-3-4 Graphical Collision Detec-
tion on page 5-29 for more information.

e -3

Measurement Ruler
Add a ruler to the 3D Visualizer to make a measurement. Once enabled, the ruler will appear
and can be selected to change the position on the visualizer for individual measurements. Se-

e -3l
lecting the ruler will display the Select Point 1 (*#¥¥) and Select Point 2 (%) icons, which

can be used to adjust the ruler position. Total X, Y, and Z distances will be displayed. It is of-
ten easiest to position the ruler using camera angles that are aligned with global coordinate
planes.

Clicking the down arrow in the icon opens an option pane with 2 choices. Using this the view

will snap to the Face by clicking the ( ) icon .The view will snap to the Edge by clicking the

( ) icon.

Record
Begin a recording for playback in ACE Offline Visualizer. The icon will change while recording

=T

(flashing ). Click the flashing icon to stop recording. A Save As window will appear for

saving the recording to the PC as a .awp3d file.
Opening this file will launch an Offline Visualizer window for playback. This is only available
on PCs with ACE software installed.

5-28
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I Edition Control Manager

Double click the Edition Control Manager and use it to set certain editing parameters for the 3D Visual-
izer Window. The parameters are set in either millimeters or degrees depending upon the coordinate

system.

i N ol X Y z
1 E ™ P\ 0.000 pooo | M
n i %ﬂ . Yaw Pitch Roll
2 L m. | 0000 |[ oooo | dedree

» A S Ox DY DZ
3 . - @ | 100000 |[ 100000 | 100000 | ™™

(3]
w
The icons in the manager are explained in the following table. S
g
Icon Description %
4 ,J Edit Workspace Position =
u’ﬁ; Changes the fields to X, Y, and Z, as shown by item (1) of the above figure. Changing the
values of these fields will translate the object in the Visualizer.
o Edit Workspace Orientation
w Changes the fields to Yaw, Pitch, and Roll, as shown by item (2) of the above figure. Chang-
ing the values of the fields will rotate the object in the Visualizer.
: Edit Size
.% Changes the fields to DX, DY, and DZ for a selected Box object or changes them to Radius

and Height for a selected Cylinder object, as shown by item (3) of the above figure. Changing
these fields will change the object size. This is only available for Box and Cylinder objects.

. Object Coordinates/World Coordinates
et Toggles between the Object Coordinates and World Coordinates modes. When Object Coor-
dinates is selected, the icon will appear as it does to the left, and any adjustments will be with

uonoele( UoIs!o) [ealydels p-g-g

respect to the objects parent. When World Coordinates is selected, the icon will change ( . ')
and any adjustments will ignore parent constraints. This icon is hidden when Edit Size is se-
lected.

5-3-4  Graphical Collision Detection

The 3D Visualizer can be configured to detect collisions between objects. When a collision is detected
in the 3D Visualizer, any C# Collision program(s) that are associated with the objects in the collision

are called.
This is typically used while testing an application with the 3D Visualizer in Emulation Mode and will not

prevent physical hardware collisions.
This should not be confused with obstacles that are configured in robot objects. Refer to Obstacles on

page 7-47 for more information.

I Configuring Collisions in the 3D Visualizer

Use the Scene Graph icon (Zl) in the 3D Visualizer to configure collisions. This will open the

Scene Graph dialog box. Refer to 5-3 3D Visualizer on page 5-24 for more information.
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@) Scene Graph =3 ] x

Collisions between the 3D shapes in the same group will not be detected.
Note that if you hide an object included in the collision detection group items and then save the project, the object is excluded from the collision detection targets.

Valid | Collision Filter Group Name | Collision Filter Group Items | Falling |Reset fallin{ Coordinates while falling (X, Y, Z, Yaw, Pitch, Roll)

S
5w — B K

Accept Cancel

Use the Collisions tab in the Scene Graph to add or remove object sources for collision definition(s).

The Add button (ﬁ) will create a new collision definition between two objects (Source 1 and Source

2). Use the Delete button (.) to remove a selected collision definition. Select or deselect the Enable

check box to enable or disable a collision definition.
If a collision is detected between two objects, they will become shaded in the 3D Visualizer as shown
below.

§ Additional Information

The Average Time value in the Collisions tab of the Scene Graph represents the processing
time to detect a collision.
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5-4 Output Tab Page

The Output Tab Page is reserved for future use.

abed qe] ndynQ -5
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5-5 Cross Reference Tab Page

The Cross Reference Tab Page is reserved for future use.
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5-6 Build Tab Page

The Build Tab Page shows the output from the ACE V+ program parser to identify potential issues with

program syntax or control structures.
Double-click items in the Build Tab Page to directly access the program location where the issue oc-

Ccurs.

kT Eros it
(| Description | Progmm | Location
% 1  Unexpected token motion test Line 21

abed qel piing 9-G
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5-7 Event Log

5-34

The Event Log displays a log of controller events that have occurred since the ACE software was
started. Events are categorized as Error, Warning, and Information and can be used for troubleshoot-
ing and diagnostics.

Event Log messages can be displayed by event type, time stamp, and message. Use the following
functions to adjust the Event Log display.

Past information that is displayed in the logs may not reflect the current status of the controller or pro-
grams.

Refer to Section 9 Troubleshooting on page 9-1 for more information.

Log

% juEmory, |4\ Waming| (&P, Information,

Time Stamp ~ Message

6/14/2019 10:15:34.8434 AM Ttp Status Server retry 1 on file DATemp\eymni33e.tmp after 191 blocks with 10 total retries
6/14/2019 10:1 Tfip Status Server retry 1 on file DATemp\eymni33e.tmp after 179 blocks with 9 total retries
Thip Status Server retry 1 on file DATemp\eymni33e.tmp after 148 blocks with 8 total retries
Titp Status Server retry 1 on file DATemp\eymni33e.tmp after 140 blocks with 7 total retries
Titp Failure Excessive retries 10 on file D:ATemp\on3rdbd3.tmp after 1 blocks with 10 total retri¢
Titp Status Server retry 9 on file D:A\Temp\on3rdbd3.tmp after 1 blocks with 9 total retries
Titp Status Server retry 1 on file D:\Temp\eymni33e.tmp after 126 blocks with 6 total retries
Tftp Status Server retry 8 on file D:\Temp)\ tmp after 1 blocks with 8 total retries
Tftp Status Server retry 1 on file DATemp\eymni33e.tmp after 115 blocks with 5 total retries
Thip Status Server retry 7 on file DA\Temp\on3rdbd3.tmp after 1 blocks with 7 total retries
Thip Status Server retry 6 on file D\Temp\on3r4bd3.tmp after 1 blocks with 6 total retries

0
0
0
o
%
(1]
]
Li]
L]
P
]
i
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5-8 V+ Jog Control

V+ Jog Control provides an interface for positioning and monitoring the position of the selected robot.
It is typically used for teaching robot locations.

Use the 3D Visualizer to see robot motion when the V+ Jog Control is used in Emulation Mode. The V
+ Jog Control functions and operation is described below.

The V+ Jog Control works for both emulated and physical robots.

Many jog commands and setting are disabled while a robot is under program control. Refer to

5-8-2 Current Position Section on page 5-36 for more information.

bra800 - Smart ControllerD

losuo) Bor +A g-§

P -— -— — —_— — -_—
[Werid™+ a

DN ™

0.000 0.000 0.000 0.000 0.000 0.000 =

uol}08s 1090y L-8-G

5-8-1 Robot Section

The robot section provides the following functionality.

I Robot

Select a robot in the ACE project to control with the V+ Jog Control. All robots in the project will be
accessible in the drop-down selection area.

rt Controller) -

I Robot Power

The Power button toggles the robot high power ON and OFF and calibrates the selected robot. Robot
power must be ON to allow jog control.

@ Additional Information

Turning the robot high power ON for the first time after system power up executes the CALI-
BRATE() keyword to load joint calibration offsets into memory. This does not perform a full robot
hardware calibration.
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Robot

R1Cobra800 - Smart Controllerd v

Current Tool Transformation

0.000 0.000 0.000 0.000 0.000 0.000

I Aiign

The Align button aligns the robot tool Z-axis with the nearest World axis (six-axis robots only).

Robot

R1Viperb50 - Smart Controllerd v

Current Tool Transformation

0.000 0.000 0.000 0.000 0.000 0.000

I Current Tool Transformation

This displays the current tool transformation applied to the robot. The dropdown can be used to clear
the tool transformation or choose a tool transformation provided by an I/O EndEffector tip.

Rabot.

( R1Viper6530 - Smart Controller) A

Current Tool Transformation

0.000 0.000 50.000 0.000 0.000 0.000

5-8-2 Current Position Section

This section displays the status and current position of the robot in world or joint coordinates. Click the
World Button to display coordinates in world mode. Click the Joint Button to display coordinates in
joint mode.

Jogging is only possible when Ready is displayed in the status area.

If a robot is under program control, Robot under program control will be displayed in this area and jog-
ging is not possible. The task controlling the robot must be stopped before jogging functions are ena-
bled.

5-8-3  Jog Control Section

The jog control section is used to manually position the robot.

I Move Axis Buttons

After all jog control settings are made, use the move axis buttons to move the selected axis in the pos-

—
itive (-) or negative (i) direction.

- o Speed Increment
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I Speed, Increment Selection Buttons

Jogging is possible at a preset speed or in incremental distances, to allow greater positioning preci-

sion.
When the Speed button is active, use the slider or input a value between 0 and 100% to set the jog

speed when a move axis button is pressed.
When the Increment button is active, use the slider or input a value between 0 and 10 mm to set the

movement distance when a move axis button is pressed.

5-8-4  World, Joint, Tool Selection

Choose world, joint or tool for the jog control mode.

losuo) Bor +A g-§

» World - Enables the jog control to move the robot in the selected direction: X, Y, or Z axes of the
world frame of reference or rotated around the RX, RY, or theta axes in the world coordinate system.

» Joint - Enables the jog control to move the selected robot joint.

» Tool - Enables the jog control to move the robot in the selected direction: X, Y, or Z axes of the tool
frame of reference or rotated around the RX, RY, or theta axes in the tool coordinate system.

5-8-5 Location Section

uono9es 001 ‘JUlor ‘PUOM #-8-G

The Location Section is used to view, teach, remove, and jog to robot locations. Refer to 6-3 V+ Varia-
bles on page 6-11 for more information.

Lacation

park_position_1 -

I Jog to a Robot Location

Use the following procedure to jog to a robot location.
A robot location must exist and be selected to use this function.

1 Select a location with the drop-down menu.

2 Make selections for the Jog Speed and Approach Height fields.
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3 Click and hold the Jog To Button (EEEE) to make the robot jog to the specified location or click
and hold the Jog Appro Button (EEZH) to make the robot jog to the specified location at the

approach height specified.

M Precautions for Correct Use

Using the Jog Appro Button will cause straight-line motion to occur. Monitor the robot during
this movement to avoid collisions with obstacles between the starting location and the destina-

tion location.

I Teach Robot Locations

Before teaching a location, move the robot to the desired location (either by jogging or powering
OFF and physically moving the robot) and then click the Here Button (E&a). Clicking the Here Button

will put the robot's current axis positions into the display field for use in the following teach procedure.
While in Emulation Mode, the robot tool tip position in the 3D Visualizer is changed with the mouse
cursor. Hover over the tool tip until the mouse pointer changes (&) and then left-click and drag to the

new position.

bl

1 &

JeeBEDe

@ Additional Information
Refer to 6-4 V+ Variable Editor on page 6-13 for other robot position teach functions.

1 Click the Plus Button (IEEm). This opens the Add a new variable Dialog Box.

(@) Add a new variable

tion

637.000 142,000 216.421 0.000 180.00097.879 % ~

RiCobraB00 v Record

Starting Index:

Ending Index:

2 Select a variable type (location or precision point), provide a new name, and verify the value. If
the robot dropdown selection is changed, click the Record Button (E=2) to update the value for

that robot accordingly.

3 Choose the display mode, category, and provide an optional description.
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4 Make a selection for array, starting and ending index when applicable.

5 Click the Accept Button to create the new robot location variable.

I Remove Robot Locations

To remove an existing robot location, select the location from the dropdown menu and then click the
Delete Button (lEE). A confirmation dialog box will appear. Click Yes to remove the robot location vari-

able.

losuo) Bor +A g-§
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5-9 Task Status Control

5-9-1

5-9-2

5-9-3

5-40

The Task Status Control provides a multi-device monitoring interface to view all robot related activity in
the project, and allows access to all controller connection and power statuses, monitor speeds, and
execution status of Vision Sequences, C# programs, Process Managers, and more.

All controllers in a project will be displayed in the Task Status Control interface. If an Application Man-
ager Device is present in the project, items such as Robot Vision Manager Sequences, C# programs,
Process Managers, and Recipe Managers may also be displayed in the Task Status Control interface.
Task Status Control functions are described below.

* Online / Offline

* Robot High Power Control

* Monitor Speed Setting

* Open the Monitor Window

» Task Manager

* 1/O Watcher

* V+ File Browser

* Virtual Front Panel

* Fieldbus Status

* Profiler

* Application Manager Control (when applicable)

Task Status Control =4

smart Controllerd 5 | I~
Tl e
10 Watcher
W T

Profiler
Application Manager0

Recipe Manager
Recipe Manager

Online/Offline

Use the Online/Offline Buttons (B/E) to control the connection status to a controller.

Robot Power Control

Use the ON/OFF Button (lll/ll) to control the robot power state. This button is only available while on-
line with the controller. The Robot Power Button in the Virtual Front Panel have the same functionali-
ty.

Enabling robot power is not possible in an E-Stop state.

Monitor Speed Setting

The monitor speed setting is used to adjust the monitor speed for the associated controller. This is a
multi-robot speed scaling parameter for each controller that is used to decrease the overall speed of
the system without modifying programs. This is typically used while debugging programs.
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Task Status Control

Smart Controllerd 3%

10 Watcher

V+ File Browser
Virtual Front Panel
Profilar

Application Manager0
C# Program
StartupProgram
Manager
>cess Manager0

Undock

5-9-4  Open the Monitor Window

Use the Monitor Window Button () to open the Monitor Window in the Edit Pane. Refer to 7-4 Moni-

tor Window on page 7-30 for more information.

5-9-5 Task Manager

The Task Manager displays and controls activity on user tasks 0 to 27. The ACE software uses two
tasks plus one task per robot, counting down from 27. The remaining tasks (0 to 21, or more if fewer
than four robots) are available for the execution of user-created V+ programs. This includes programs

started by a Process Manager as shown below.
If a program is paused the task can be expanded to view the current program stack.
Use the following descriptions to understand Task Manager controls.

O Task 0:
OTask T:

O Task 8:
OTask 9:
O Task 10:
CTask 11:
OTask 12:
O Task 13:
O Task 14:
O Task 15:
O Task 16:
CTask 17:
O Task 18:
O Task 19:
<O Task 20:
O Task 21:
O Task 22:
@ ACE Server
@ ACE Server
@ ACE Server
@ ACE Server
@ ACE Server

lask 2: pm.ps.mon.pos at ste| , stacl
Task 2: pm.p o p 126, stack 0.4 KB

lask 3: pm.mv at stey stack 0.

Task 3: p p 124, stack 0.3 KB

lask 4: pm.mv.sequence at stej , stack 0.

Task 4: pi 4 p 128, stack 0.3 KB
@ Task 5: pm.ps.get.arg at step 58, stack 0.3 KB

lask 6: pm.blt.control at ste stack 0.

Task 6 pm.bl I at step 102, stack 0.4 KB
@ Task 7: pm.blt.control at step 102, stack 0.4 KB

I Task Manager Toolbar Items

Item

Icon

Description

Execute Task

If a stopped program is selected, this button will execute that program on
the task.

If a task is selected with no program, this button will open a dialog box for
program selection. Selecting a program name and clicking OK will execute
the program on the selected task.

Pause Task

The selected task execution is paused at the next command.
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5-42

Item

Icon

Description

Stop All Tasks

Stops the execution of all running tasks.

Retry Step

If the selected task was paused or stopped due to an error, this button at-
tempts to re-execute the current step and continue execution.

Proceed Task

If the selected task was paused or stopped due to an error, this button at-
tempts to proceed execution of the task. This button is dimmed if there is no
program for the given task or no task selected.

m
EEEEHE

Kill Task Clears the selected task of any programs.
AUTO variables or calling arguments cannot be changed while a program is
in a task stack.
Copy Stack to Copies the contents of the selected task stack to the Windows clipboard.
Windows Clip- If a program terminates with an error, this is used to copy and paste the
board stack contents for troubleshooting. The robot ID is also recorded in this op-

eration.

I Task Manager List Area

The flag icon next to each task in the list area represents the task state. Use the following table to
understand different task states.

Task Flag Icon

Description

Task is idle or primed.

Task is executing.

Task is paused or at a breakpoint.
Dragging program's task flag icon onto a task to prime
it change the icon to yellow.

Task has an execution error or program execution was
manually aborted.

A A A A A

Task execution has completed.

I Other Functions

Right-clicking a task in the task list will open a menu with other functions not described above. Use the
following descriptions to understand the other functions.
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Debug Using -
Reset and Debug

Stop All Tasks
Retry Step
Proceed Task
Do @ RETURN
Kill Task

Kill All Tasks

Copy stack to windows clipboard

Other Func- .
. Description
tion
Execute Us- Prompts for the name of the program to execute on the selected task. §
ing... 3,;
Debug Using... | Prompts for the name of a program to debug, primes the specified program, and opens the V %
+ program in the Edit Pane. g
Reset and De- | Resets the program and open the V+ program in the Edit Pane for the selected task. 9
bug %
Do @ RE- Execute the task when the Return Key is pressed. ~
TURN
Kill All Tasks Clears all tasks that do not have running programs.

5-9-6 I/0 Watcher

Select 1/0 Watcher to display an interface for monitoring the state of digital 1/0 signals (inputs, outputs,
soft signals, and robot signals) on the connected controller. Digital output signals and soft signals can
be turned ON and OFF manually by clicking on the Signal Button (m/m).

J8yd1ep O/l 9-6-9

When Emulation Mode is enabled, digital input signals can be manipulated.

1-16
17-32
33-48
49-64
65-80
81-96
97-112
113-128
129-144
145-160
161-176
177-192
193-208
209-224
225-240
241-256
257-272
273-288
289-304
305-320
321-336
337-352
353-368
369-384

"

EEEEEENEEEEEEEEEEEEENEEC TH
EEEEEEEEEEEEEEEEEEEEEE =
K
=
i
N
B
-
=
[ ]
EEEEEEEEEEEEEEEEEEEENENC O
EEEENEEEEEEEEEEEEEEEENC O

5-9-7 V+ File Browser

The V+ File Browser open a files and folders view on the controller. This is only possible while online
with the controller.
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1
1 .

Address

|| wame | szes | wpe | Date

|\ custom Directory 6/17/2019 8:46 AM
SPECDATA Directory 6/17/2019 8:46 AM
i Directory 6/17/2019 8:46 AM
SYSTEM Directory 6/17/2019 8:46 AM
FIRMWARE Directory 6/17/2019 8:46 AM
caue Directory 6/17/2019 8:46 AM
ACE Directory 6/17/2019 11:33 AM

File

| Attribute |

The V+ File Browser works with the Windows clipboard, enabling easy transfer of files to and from

controllers.

Use the icons in the V+ File Browser toolbar to perform common file browser functions such as navi-
gation, creating new folders, rename, delete, cut, copy, and paste. Right-clicking a file or folder will al-
so display a menu with common file browser functions and other items described below.

(|
1 - [
Address DISK>D:\ADEPTVACEY |

| Name | sz |

ACE SRVRHSH  1KB File

ACESRVRV2  1KB File

ASIGHTHSH  1KB File

ASIGHT? 1B = Y,

IOFEEDERHSH  1kB | Faste Liay

IOFEEDER.V2 1k | NewFolder Ciri+N

PMGRHSH 1k8 Copy CuleC

PMGRVZ 1KB | Cut Cul+X (2199534
Delete  Del

Rename F2

View File
Load

| view File

Select View File to open the file in a quick-view window without the need for transferring the file to a
PC. This is available for program, variable, and text files.

| Copyright {c) by Omron Adept Technologies, Inc, All rights reserved.
; SURLS

; $Revision$, $Date§

PROGRAM a.asight()

+* Copyright (c) 2008 by Omron Adept Technologies, Inc.

The information set forth in this document is the property  *
of Omron Adept Technelogies, Inc. and is te be held in trust and *
confidence. Publication, duplication, disclosure, oruse ~ *

for any purpose not expressly authorized by Omron Adept =
Technology in writing is prohibited. =

The infarmation in this decument is subject to change

without notice and should not be construed as a commitment

by Omron Adept Technologies. %

Omron Adept Technologies makes no warranty as to the suitability
of this material for use by the recipient, and assumesno =
respensibility for any consequences resulting from such use.  *

ER R AR TR TR AR

. DESCRIPTION:
;. Library implementing the controller side communnications for

@) ASIGHT.V2 — [m]

Py
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I Load

Select Load to transfer the contents of the selected file from disk to system memory.

5-9-8 Virtual Front Panel

The Virtual Front Panel provides a simulated front panel for testing robot behavior when mode selec-
tion, robot power, and E-stop conditions are changed.

In Emulation Mode, full use of the Virtual Front Panel is possible.

When connected to a physical controller, Virtual Front Panel functions are read-only.

Virtual Front Panel functions are described below.

(8) Smart Controllerd [Virtual Front Panel] - [m] %

L
B

¥
> S}

Q I‘(’
E
S CTION POWER

OMRON | adept

~ ESTOP Channel

‘I 10pen M 2 Open [NGESIOR 5 |‘

I Mode Selection

|
Switches between Manual (=) and Automatic (® ) mode. In Automatic mode, executing programs

control the robot, and the robot can run at full speed. In Manual mode, the system limits robot speed
and torque so that an operator can safely work in the cell. Manual mode initiates software restrictions
on robot speed, commanding no more than 250 mm/sec. There is no high speed mode in manual
mode. Refer to the robot's user's manual for more information.

I Robot Power

The Power button toggles the robot high power ON and OFF and calibrates the selected robot. Robot
power must be ON to allow jog control.

@ Additional Information

Turning the robot high power ON for the first time after system power up executes the CALI-
BRATE() keyword to load joint calibration offsets into memory. This does not perform a full robot
hardware calibration.

Rabot

R1Cobra800 - Smart Controller0

Current Tool Transformation

0.000 0.000 0.000 0.000 0.000 0.000
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I E-Stop

E-Stop behavior can be tested and monitored with the E-Stop button on the Virtual Front Panel. Use
the ESTOP Channel area to simulate various E-Stop system functions.
| (=) Smart Controlledd [Virtual Front Panel] Ei

= E-STOP
- O

| SEFECTION POWER

| OMRON | adept

—ESTOP Channel
(W 10pen W 20pen [NGESTOP

v | ‘

— | 0xs of ESTOP_SRC
Front Panel
Pendant
User ESTOP
Line ESTOP Input

Muted Safety Gate
AUTO to MAN change
MAN to AUTC change
Unresolved Source

Refer to the robot user's manual for more information about E-Stop functions.

5-9-9 Fieldbus Status

5-46

Fieldbus Status provides an indication of the current fieldbus state.
This information is available when an online connection is present.
Double-click the Fieldbus Status object to access the configuration settings area. Refer to

@ Additional Information

This information can also be acquired using the FB.STATE keyword. Refer to V+ Keyword
Reference Manual (Cat. No. 1672) for more information.

Task Status Control
4-650H_0 50 g

1/O Watcher Undock

PROFINET

Abort All

The displayed color provides the following fieldbus status information.

Color Status
White Fieldbus is not enabled.
Red Fieldbus is enabled, but there is no connection.
Yellow Fieldbus is enabled and connected, but there is no da-
ta exchange.
Green Fieldbus is enabled, connected, and exchanging data.
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5-9-10 Profiler

The Profiler is available for each controller in the project. It is used to provide a graphical display of
controller processor usage for diagnostic purposes. There are two tabs in the Profiler view as descri-
bed below.

The Profiler function is not available in Emulation Mode.

I Current Values Tab

The Current Values tab shows a list of tasks and their respective processor usage. Use the Display
and Timing menu items to adjust the listed items and the update rate.

Select All User Tasks to display all the user tasks available to the connected system. If All User
Tasks is not selected, only tasks with a program on the execution stack are displayed.

[013U09 SNJE)S YSEL 6-G

MonitorTask
Log
AsyncMessageT
Activel Serve
FWICTask
DNICTask
Graphics Serv

ActiveV_Seria

SerialPollTas

TNTD

SRV1

Vision Interrupt
n Communications
n Process

Vision Process 2

User 1

User 2

User 22

User 23

User 24

User 25

User 26

User 27

Null

J9|40id 01-6-G

| History Tab

Viewing the History tab displays a line plot history of CPU load over time for each task.
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5-9-11 Application Manager Control

Use the Application Manager Control area to examine information about, and control activity associat-
ed with the Application Manager. Application Manager objects such as Robot Vision Manager sequen-
ces, C# programs, Process Managers, and Recipe Managers that require user interaction for execu-
tion or run time monitoring are displayed in this area.

Selecting a task will provide additional information in the areas below. More information about the
Task Status Control functions for Application Manager items can be found in the associated sections
of this document.

Task Status Control

Smart Controllerd 3% 100 RS
Task Manager
10 Watcher
V+ File Browser
Virtual Front Panel
Profiler
Application Manager0
C# Program

@  Startup_Prog
Process Manager
Process Manager0

Abort All

5-9-12 Control Buttons

5-48

Selecting a particular Application Manager object in the list enables or disables buttons on the display
according to the allowed recovery for the current state.
The buttons on the Task Status Control have the following functions.

» Start Button (): Executes the selected object.

* Undock Button (): Undocks the selected Task Status Control item.
* Abort Button (“): Aborts the selected, running object.

» Abort All Button (): Aborts all objects.
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5-10 Vision Window

The Vision Window displays the input for each image source defined in the system. Click a tab for
each source, to view various cameras and tools configured in the project. Most vision tools can display
their results in this window, which enables troubleshooting, testing, or monitoring the system perform-
ance during run time. In addition, like the Edit Pane in the ACE main application window, the tabs in
the Vision Window can be rearranged for better observation. Each window also includes rulers on the
side and top of the image to show the scale of the items in the image. Refer to 8-8 Vision Tools on
page 8-188 for more information.

Use the following information to understand the Vision Window functions.

MOPUIM UOISIA 0L-G

0 mm 0 mm
jon Time : 313.86 ms

5-10-1 Zoom Level

Use the icons on the left of the window to adjust the zoom level. These icons are described below.

[9AST WOOZ L-0L-G

I Fit to Screen

Click the fit to screen icon () to change the zoom level so the entire image fits in the Vision Window.

I Zoom to 100%

Click the zoom to 100% icon () to change the zoom level to the default size of the acquired image.

I Zoom in or out

Click the zoom in () and zoom out (E) icons to manually adjust the zoom level.

I Calibration Scale

The left and top axis values represent the calibration scale setting in mm/pixel that is present in the
Virtual Camera settings. Refer to 8-4-1 Virtual Cameras on page 8-46 for more information.
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I Execution Time

The Vision Sequence execution time is displayed in the lower left area of the Vision Window.

I Camera Selection

Use the dropdown arrow to select from all available Image Sources defined in the system.

0 mm 0 mm

I Cursor Information

Moving the cursor in the field of view portion of the Vision Window will reveal additional information
about the inspection results.

The X-Y coordinates are displayed at the bottom of the Vision Window for the current cursor position.
Color / gray scale values are also displayed when applicable.

Hover over the coordinate icon in the field of view to display inspection results as shown below.

Shape Search30

Instance 3

Correlation 80095 |

Detection Point X 193.170

Detection Point Y 95.084

Detection Point Angle  -56.290
=}
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5-11 V+ Watch

V+ Watch is used to monitor specified variables while developing or debugging V+ programs.
Variables can be added to the V+ Watch window in several different ways as described below. The V
+ Watch window contents will be saved with the project. Refer to 6-3 V+ Variables on page 6-11 for
more information.

V- Watch - Bx
Variable/Expression | Value Program
robot1_position 116,147 -68.620 -875.001 0.000 180.000 175.986 /Smart Contrallerd/Controller Settings0 Lacation
robot2_pasition -150.000 -90.261 -922.848 0.000 180.000 89.998 /Smart Contraller/Controller Settings0 Location

robot3_position -149.857 -79.072 -906.428 0.000 180.000 90.041 /Smart Controllerd/Controller Settings0 Location

5-11-1 Adding Variables to the V+ Watch Window

Use one of the following methods to add variables to the V+ Watch window.

» Select one or more variables in the Variable Editor and right-click. Selecting Add to Watch will place
these variables in the V+ Watch window.

» Right-click in the V+ Watch window area and select New. Type the name of the variable to add it to
the V+ Watch window.

» Right-click the variable name in the V+ Editor. Select Add to Watch to place this variable in the V
+ Watch window.

UdJeM +A LL-S

MOPUIA UDJeAA +A BU} 0} sd|qelie Bulppy |-11-G
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5-12 Search and Replace

Use the Search and Replace tool to search for and replace text strings in modules and programs with-
in the project. Access the Search and Replace tool in the Edit Menu list or with the CTRL+F Keys.

If more than one device is registered in the project, the target of a search and replace is the currently
active device only. Confirm the active device is in the device list for the project before performing a
search and replace.

Search and Replace
search what | ~

Replace with
Look in Programming ¥

v
v

~Search Opti
M Match case
B Match whole word

Item Description Details
Search Use this field to enter a string for a search. Use the drop down arrow to select from previous
what search strings.
Replace Enter a string to replace the search string Use the drop down arrow to select from previous
with with. replace strings.
Look in Specify a range to search by selecting from | When selecting Checked elements, click the
the following: More Options Button (B) to display the Select

* Programming: all of the programs of the
project's currently active device.

* Checked elements: the items selected in
the Select search and replace scope Dia-
log Box are searched.

e Current view: the active V+ Editor tab is

search and replace scope Dialog Box.

searched.
Look at All: Searches all text strings.
Use Specify the characters used. Use wildcard characters by clicking the (H) button

* Default: Do not use wildcard characters.
* Wildcard: Use wildcard characters.

to the right to view a list of characters used for
wildcard characters. Select any of these charac-
ters to enter them in the search string.

5-12-1 Search Options

Item Description
Match case When this option is selected, searches are case sensi-
tive.
Match whole word When selected, only exact string matches are re-
turned.

5-12-2 Button Functions

Use the following table to understand the functions of the buttons in the Search and Replace tool.
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Replace with [N~

Look in
lookat [MI__ 7|
i

Feamh Options ————————

M Match case
M Match whole word

Search Previous | Search Next
Replace

Search All Replace All

5 Understanding the ACE User Interface

Item

Description

Search Next

Performs a search according to the selected options.

Search Previous

Performs a search in the reverse order of Search
Next.

Search All Searches all items and displays the results in the
Search and Replace Results Tab Page displayed in
the Multifunction Tabs area.

Replace Performs a replace according to the selected options.

Replace All Replaces all items and displays the results in the
Search and Replace Results Tab Page.

Cancel Cancels the current search and replace operation.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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5-13 User Management

5-54

The User Manager provides an interface to add, remove, and edit existing users. All settings in
the User Manager are stored with the ACE project and are accessed with the Edit Users... selection

in the File menu item.

User access levels allow software feature and function access control for designated users and assign
a specific access level to each one within an ACE project. Password protection for each user level is

also an option.

One of the following three access levels can be assigned to a user.
* Engineer (highest level): full access to all items

» Technician: limited access to some items

» Operator (lowest level): read-only access

M Precautions for Correct Use

» A user signed in with Technician or Operator access cannot edit users or access the User
Manager. Only a user with Engineer access can edit users with the User Manager.

» The User Manager implements a basic level of user-access security. For applications that re-
quire a higher level of security, implement a security scheme within a custom user-interface.
This could be based on the network login credentials from Windows or other similar access-

control methods.

Use the following details to understand the User Manager interface shown below.
Passwords are not mandatory for new and existing users. Refer to 5-13-1 Passwords on page 5-55

for more information.

(&) User Manager >

Default Access

Techaican

Item

Description

Default Access

Designate the default access level when opening a project or signing out.

Name

This is the User Name when signing in. The Name field can be edited for
each user. Default names of Operator, Technician, and Engineer are provid-
ed for all new ACE projects.

Access

Designate the access level for each Name in the User Manager list (Opera-
tor, Technician, or Engineer).

Add

Click the Add Button to add a new name with a specific access level to the
user list. A new user will be added and sign in will be possible with the User
Name and Password (if specified).

Remove

Click the Remove Button to remove a selected name from the User Manag-
er list. The user will be deleted and sign in will not be possible with the pre-
viously stored credentials.
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Item Description

Change Password Click the Change Password Button to create a unique password for each
user listed. Clicking this button will open the Change Password Dialog Box.
Refer to 5-13-1 Passwords on page 5-55 for more information.

Designate the default access level when opening a project or signing out.

5-13-1 Passwords

Passwords for each User Name can be specified, but are not mandatory. Passwords can include sym-
bols, letters, and numbers and are case sensitive.

If a password has not been specified for a user, the following password omissions are present.

» The Old Password field can be left blank when changing a password.

» The Password field can be left blank when signing in as this user.

5-13-2 Engineer Accessible Items

All features and functions in the ACE software are accessible to a user with the Engineer access level.
A user signed in with Technician or Operator access or cannot edit users or access the User Manager.
Only a user with Engineer access can edit users with the User Manager.

juawabeuely Jasn €1-G

5-13-3 Technician Accessible Items

The following features and functions are accessible to a user with the Technician access level. The
Technician access level cannot add any new items to the ACE project and can only view and edit the
following items if they already exist in the workspace.

» Save Controller Configuration

* AnyFeeder Objects

» Application Manager Settings

» Pack Manager Belt Objects

* Robot Vision Manager Objects

» 3D/ CAD Data Objects

» Data Mapper Objects

* Emulation Camera Images

* 1/O EndEffector

* 1/O Feeder Objects

* OPC Container

* Process Manager

* Recipe Manager

» System Startup

» V+ and C# Variables

 Vision Tools

spiomssed L-€1-G

5-13-4 Operator Accessible Items

The notes function is editable for a user with the Operator access level only when a note was already
created by another user with Technician or Engineer access. All other features and functions are either
read-only or inaccessible.
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5-14 Project Options

Project options can be access in the Tools menu item. The following project option settings are de-
tailed below.

» Color Theme

* Project Settings

* Window

* V+ programs

 UPS

To access the project options, click the Tools menu bar item and then select Option... The Option win-
dow will open.

(@) New Project - Smart Controllerd - ACE4

File Edit View Insert Controller Tools Window Help
Ial - o
|8 |28 A &

Multiview Explorer

Smart Controllerd v

5-14-1 Color Theme

To access the color theme setting, select Color Theme from Option Dialog Box. The color theme set-
tings will be displayed.

Choose Gray (default) or White as the color theme for the ACE software. Changing this setting will
require a software restart to see the result. Both color themes are shown below.

@ 3 Quattro Bxample _ Rev 14 - Smart Controllerd - ACE 4 — O X | ® 3Quattro Example _Rev_15 - Smart Controllerd - ACE4 - o ><‘

File Edit View Insert Controller Tools Window Help
B & A X

Mult

H Fitter

Project Shortcut View i v # X
> I Shortcut Root Folder Build

Sutpu: [BiiA

[Emulation Mode] Access Level: Engineer

5-14-2 Project Settings

5-56

To access the project settings, select Project Settings from Option Dialog Box. The project settings
will be displayed.
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@ option

Default Author Name i Use the default author name

John Smith

Reset to default settings

Cancel

The default project author name can be specified in the Project Settings area. The following settings

are available.

@© Option

Color Theme Default Author Name 4 Use the default author name

Window OMRON

Vi Programs

UBs Reset to default settings

I Use the Default Author Name

Selecting this will use the name specified when saving or creating a new ACE project. A restart of the

ACE software is required to see this change.
If this is not selected, the author field for saving or creating a new ACE project will be blank.

suondo 308foud p1-g

I Reset to Default Settings

Clicking the Reset to default settings Button will set the project's author name to the Windows user
name. A restart of the ACE software is required to see this change.

MOPUIM €-171-G

5-14-3 Window

To access the Window settings, select Window from Option Dialog Box. The Window settings will be

displayed.

Window Layout

Enter the maximum number of tab pages to view in the Edit Pane. This is used to set the number of
tab pages in the Edit Pane and floating edit windows that can be displayed at a time.

If the check box is selected for When the maximum number of tab pages in the Edit Pane is exceeded,
close the tab page that has not become active for the longest time is active, the Edit Pane that was
opened first will automatically close when attempting to open new tab that exceeds the set amount. If
this is not selected, a warning is displayed and new Edit Pane tabs cannot be opened until old tabs

are closed.

5-57
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I Header for New V+ Programs

Text can be specified as the header for all new V+ programs in an ACE project when this is enabled. If
no text is specified, a new V+ program will consist of only .PROGRAM and .END statements.

I Other Parameters

If the Allow automatic inteliprompt pop-ups in the V+ editor option is selected, typing commands in the
V+ editor will trigger suggestions with matching text, as shown below.

When the Use Custom Font option is selected, a system font for the V+ program editor is selected by

clicking the Select Button. Then choose from the Font Setting Dialog Box and click OK. The new font
setting will be used in the V+ program editor.

) Font Setting

X
Font Style: Effects: Size:
| Normal | 8
Bahnschrift Oblique Light 9 Cancel
Calibri alic Normal 10
Cambria Medium 1
Cambria Math

SemiBold (12 |
Candara Bold 13

OK

Preview

5-14-4 V+ Programs

To access the V+ programs settings, select V+ Programs from Option Dialog Box. The V+ program
settings will be displayed.

@ Option

The following settings are available.

Setting

Description
Header for New V+ Programs

Enabling this will place text comments at the top of new V
+ programs by default. This text can be customized.

5-58
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Setting Description

Allow automatic inteliprompt pop-ups in V+ editor Enabling this will turn ON intelliprompts in the V+ editor.

9

18 @ FRENRME -loc]]

|
n & FSEEK
12 |; ApE 4P FSET
13 & GETEVENT
14 & GLOBAL
= o GOTO
||

the locat

Declare a
#® GRIP.CLOSE
B0 GRIP.OPEN
i AcfimE HALT
1, HERE

d depart

(FALSE)

Allow V+ Task Manager to Open Programs Auto- When this is enabled, the V+ editor will automatically open
matically a program with an execution error.
Editor Font Enable this to select a custom font for the V+ editor.

If there is a conflict between V+Programs settings and the controller memory, ACE will try and syn-
chronize its memory by comparing V+ modules, V+ programs and V+ Variables with the controller
memory.

suondo 308foud p1-g

5-14-5 Uninterruptible Power Supply (UPS)

The ACE software can communicate with an Omron S8BA-Series UPS to provide a controlled shut-
down during run-time if a power abnormality or other such event occurs (referred to as a UPS event).
There is a choice of using either an AC-AC or DC-DC UPS, depending upon the facility requirements.
Using the script command function described in this section, it is possible to perform the following
functions in a systematic fashion when a UPS event occurs.

» Save the ACE project.

 Disable high power on all connected controllers.

* Close the ACE software.

» Shut down the operating system.

Refer to A-2 Uninterruptible Power Supply (UPS) Installation on page A-3 for UPS installation proce-
dures.

(sdn) Alddng Jemod s|jgndnusiuiun G-y1-G

| Add ACE Batch File

ACE reacts to the UPS shutdown through a .bat file within the Slave Unit Client. Create the .bat and
save it with a unique name in the directory, C:\Program Files\Omron\ACE 4.6\UPS. Copy and paste
the following into the .bat file: "C:\Program Files\Omron\ACE 4.6\UPS\SignalUpsEvent\SignalUpsE-
vent.exe". Include the quote marks, " ",in the string.

""" | NotifyAce_ACUPS.bat - Notepad - _ o %

File Edit Format View Help
"C:\Program Files\Omron\ACE 4X\UPS\SignalUpsEvent\SignalUpsEvent.exe"|

Ln1, Col 71 100%  Windows (CRLF) UTF-8

After the .bat file is created and saved, open the PowerAct Pro on the Industrial PC and go to the Con-
figuration Setting, shown below. Refer to AC-AC UPS Software Configuration on page A-5 for more
information using PowerAct Pro.
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5-60

%, PaweractPro (Siave Agent) Configuraton Setting

[ y—

Mo Agent [ —
Redundant Power Supply Seling. [ossbe ]
Rechrdan Powe Sy Mode: [Eim—]
The Total of Power Supply Urits i the Computer. |
The Total of Power Supply Units in necessary: |
1P addresses of Master Agent:

No. P Address

Popup Message: Enstle 7]

Shutdown ParameterSeting
‘Selct UPS Dutet:

[Ha T Cutet
1

Outlet ANo Control)

‘ ,
Computer Name: TEECE
Shutdown DelyTin (Sec} I —
Run Extemnal Command Time (Sec) 0 -

[P GO _ Biws
‘Select Shutdonn Mode: - —|
St G 05 Skt e o
92} ok | il | oo |

Enable ACE Software UPS Response

1 Open ACE and select Tools and then Options from the toolbar, to access the UPS settings in
the ACE software.

@ second new project - ApplicationManages

[ 1 1 | =
| a |= |a | = Customize Shortcut Keys...

Option.

Multiview Explorer -0

[ApplicationManagerd v | 5%6
£ Configurations and Setup

2 When the window opens, select UPS from Option Dialog Box. The UPS settings will be dis-
played.

3 Select Enable UPS monitor and respond to UPS events, Save Project File and Disable
High Power on all connected controllers. Click OK

@ Option - o x
Color Theme

Project Setfings
Window . itor and respond te
Vs Programs

Vi Variables

e

Connection Settings [ Save Project File

[T Trigger Soft Signal Number

[ Execute the C# Program named "UPS Shutdown®

Disable high power delay fime (5] o ]

[El Disable high power on all connected controllers

Item Description
Enable UPS Monitor and Re- This option enables or disables the UPS functionality in the ACE
spond to UPS Events software. The functions are described below.
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Item Description
Shutdown Options * Save Project File
Once the changes are made, select Save Project File from the
menu.

* Trigger Soft Signal Number
ACE will trigger a soft signal on all connected controllers. This
can be used with the REACTI keywords in a V+ program to cre-
ate a controlled shutdown sequence for a power loss event.

* Execute the C# Program names UPS Shutdown
Triggers the C# program named UPS Shutdown. This enables a
C# script to execute on a power event. The C# program must be
named exactly as UPS Shutdown.

* Disable High Power Delay Time (s)
If selected, this specifies the amount of time in seconds that ACE
will wait before saving and closing. Please verify that this time is
long enough for a REACT]I subroutine in V+ or the optional UPS
Shutdown C# program to complete before ACE closes.

» Disable High Power on All Controllers
If this option is enabled, it disables High Power on all controllers
connected to the instance of ACE. An alternative is to use a V+
program to bring the robot to a controlled stop in a safe location,
before high power is disabled. This will stop the robots as quickly
as possible immediately after the shutdown signal is received.

suondo 308foud vi-g

I Add ACE Batch File Steps

Within the Configuration Setting, select SC20G2 as the Master Unit.

Click the Search Button and select the IP of the UPS.

Click the upper Submit Button.

Select the outlet the robot is connected to.

(sdn) Alddng Jemod sjgndnusiuiun G-y1-G

Set the Shutdown Delay Time to 120(sec).

For Run External Command, click Browse and select the previously identified .bat file.

N O O A W N =

For Shutdown Mode, select Shutdown.

I Script Command Function

The script command function is used to specify an executable when a UPS event occurs. The Signal-
UPSEvent.exe executable runs when a UPS event occurs and this will trigger the actions set in the
ACE Software UPS Settings area described below. Refer to DC-DC Set Up Power Attendant Lite on
page A-9 for more information.

The NotifyAce.usc script file must be placed in a specific directory of the PC running the ACE soft-
ware. This file is included with an ACE software installation and can be found in the ACE software in-
stallation directory in the UPS folder. The default path to find this script file is provided below.
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C:\Program Files\Omron\ACE 4.6\UPS
The NotifyAce.usc script must be copied to the following location on the PC running the ACE software.

C:\Users\Public\Public Documents\OMRON\PAL

@ Additional Information

The PowerAttendant Lite software must be installed on the PC running the ACE software.

5-14-6 Connection Settings

The default memory comparison function can be set to one of the following options.

* Notify The User

» Always pull from the controller

» Always push to the controller

Use the ACE menu to select Tools > Options. When the Option panel opens, select Connection

() Option

Geller iznms Connection Memory Conflict Default Behavior |Notify The User A

Project Settings

Window e —
V+ Programs Always pull from the controller

Always push to the controller

Linc

Connection Settings.

Cancel

Settings.
Use the drop-down options to select the default behavior and then click the OK Button.
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]

The information in this section describes programming with ACE Software.
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6-1 Introduction

There are three methods of programming ACE applications depending upon the type of application

being developed. The available methods are summarized below and described in more detail in this

section.

* Robot controller programming Overview: The V+ Editor described in this section is the main tool
used to develop programs for a robot controller.

» Application Manager Programming: The C# Editor described in this section is the main tool used to
develop C# programs for an Application Manager.

» Operation Programming: Create a flowchart with skills to develop programs for a robot controller.
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6-2 Robot Controller Programming

Creating robot controller programs can be accomplished by working with V+ Modules, V+ programs,
and variables. These items can be accessed in the Programming section of the Multiview Explorer for
a robot controller device as shown below.

@ Additional Information

When an ACE project is saved, all V+ Modules, V+ programs, and Variables are saved with the
project.

Multiview Explorer

Smart Controller)
A4 Configurations and Setup

Variables

Buiwweiboud 19[|013U0) J0qOY Z-9

6-2-1  V+ Module and Program Structure

V+ Modules are used to organize and group related programs. Group all similar or related V+ pro-
grams inside a specific V+ Module for easy and clear program referencing.

Each V+ Module needs to have a designated Module Program. A Module Program is the primary V

+ program that ACE software uses for Module naming and other internal functions.

When adding a new V+ Module, a new V+ Module Program will be inserted with the default name of
program0. To change the name of the V+ Module, edit the name of the V+ Module Program. To desig-
nate a different V+ program as the Module Program, right-click a selected program and click Set as
Module Program.

All V+ programs are created inside V+ Modules. V+ programs will be displayed under a V+ Module as
shown below.

ainong weibold pue siNpo +A L-2-9

[smart Controller0 + |
' Configurstions and Setup
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Item Description

1 V+ Modules

2 V+ programs

3 V+ Module Programs

I V+ Module and Program Names

Rename V+ programs by right-clicking the program and selecting Rename. Renaming the V+ Module

Program will also rename the parent V+ Module. The V+ Module name will always become the name

of the V+ program that is designated as the Module Program.

Use the following rules when naming a V+ Module or Program.

* Names must begin with a letter and can be followed by any sequence of letters, numbers, periods,
and underscores.

* There is a 15 character limit for names.

* Names are not case sensitive and always default to lower-case letters.

6-2-2  Creating a New V+ Module

To create a new V+ Module, right-click V+ Modules in the Multiview Explorer and select Add New
Module. A new V+ Module and default V+ program will be created.

Multiview Explorer -0

Smart Controllerd) ¥
(Y Configurations and Seiup
- -

Variables
Add Shortcut

6-2-3 Save a V+ Module to the PC

V+ Modules and their programs can be saved to the PC. Right-click a module and select Save
to PC File. A Save As Dialog Box will be displayed for saving a V+ File (*.pg) to the selected PC file.

6-2-4 Show Global Variable References

All global V+ variable references can be displayed for a particular V+ Module. Right-click a module
and select Show Global Variables. A Show References Dialog Box will be displayed. This displays all
V+ programs and all V+ Variables that are used. Clicking on a V+ Variable in the list will display its use
in the program.

@) Show References - | X

~Name
arobot 0

~References

robmovesafe 0 7l ]

Line 10, safeloc 8 TOOL NULL

9 DECOMPOSE tmp[] = HERE
Li fel a DECOMPOSE pos]] = safe.loc[0]
2 SET z.up.loc = TRANS(tmp[0],tmp[ 1] pos[2].tmp{3],tm

rob.grip

Line 10, o. 3 | ; Move the robot

Line 16, o. 24

o —

Line 18, i | .

Line21, o Show Lis Connected \

Cancel ;
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6-2-5 Show Program Call Commands

All program CALL commands can be listed for a particular V+ Module. Right-click a module and select
Show CALLers. A Show CALLers Dialog Box will be displayed to provide a list of all CALL commands
used throughout the V+ Module's programs. Clicking on an item in the list will display its use in the
program.

(&) Show CAlLers — [m] x
~Name

arobot 0
~ References

rob.main_0

: Initialize error reporting and move thel

CALL err.init_0Q

. rob.grip_0 CALL rob.move.safe_0()

. rob.place 0

: Initialize robot and application vamab\.
CALL rob.init_0()
CALL rob.plinit_0Q
I

30, rob.grip 0 Show List 0 Errors Connected

6-2-6  Pull V+ Memory

Use the Pull V+ memory function to ensure the ACE software has the full contents of a controller avail-
able to the user interface. This function will upload V+ Modules, V+ programs, and Variables from the
controller to the ACE project.

To upload V+ programs and Modules, right click any V+ Module and select Pull V+ Memory. This will
upload all controller settings, V+ Modules and Programs to the ACE project.

Buiwweiboud 18[|013U0) J0qOY Z-9

Multiview Explorer -1
Smart Controller0 ¥

L4 Configurations and Setup

¥ RlQuattro650
L - 10 EndEffector)

Modi

from

Add Shartcut

SpuBWIWOY [|BD weiboid Moys G-Z-9

6-2-7  V+ Editor

The ACE V+ Editor is an online, interactive editor that checks syntax and formatting while program-
ming.

When the ACE software is online with a controller an opened program will be read from the controller
memory. If a program is opened while offline, the program is read from the ACE project memory.
During the ACE online connection process, the controller and project memory are compared. Refer to
4-3 Memory Comparison on page 4-7 for more info.

To access the V+ Editor, double-click a program in the Multiview Explorer. The V+ Editor will open in
the Edit Pane.

The V+ Editor appearance can be adjusted. Refer to 5-714 Project Options on page 5-56 for more infor-
mation.
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6-6

1 E.PROGRAM rob.main_0{)

; ;AESTRACT Main robot application program
; INPUTS: None

; OUTPUTS:  None

s | GLOBAL REAL rob.run[]

10

11 | ; Inifialize robot and application variables

12

13 ‘CALL rob.init_0¢)

14 ‘CALL rob.pl.init_0()

15

16 | ;Inifialize error reporting and move the robot to a safe location
45

18 CALL er.init_0()

1 CALL rob.move.safe_0()

» Main robot processing loop

WHILE rob.run[0] DO

CALL rob.pick_0()

CALL rob.place_0() ; moved inside pick
END

MR RN RN
I ERBRERBEER

CALL rob.move.safe_0()

3@ RETURN
31 END
32

I V+ Editor Functions

The Editor Tool has the following functions.

® Copy/Paste

Allows users to copy and paste ASCII text from other programs or other sources.

Inteliprompt Popups

Type the significant letters of a V+ keyword into the editor and then press the Enter key. The editor
attempts to complete the keyword.

« If the keyword is successfully completed, it is displayed in blue text.

 If there is an error, it is displayed in red text.

Intelliprompt Popups can be disabled in the project options area. Refer to 5-14 Project Options on
page 5-56 for more information.

Tool Tip Syntax
Hover the cursor over a statement, to display a tool tip with the syntax and short description for that
statement.

Formatting and Syntax Checking

As each line of program is entered it is processed by ACE. This processing performs the formatting
and checking, reports back the resulting format, and then the editor is updated to reflect this. If
there is a problem with the entry, an error appears in the Error List tab below the Edit Pane.

Drag and Drop

The editor supports drag and drop of ASCII text from another Windows program onto an open area
of the editor. This feature is also used to move lines of code within the editor. To move text, high-
light the text and then left-click and drag it to the new position.
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® Colorization
The code lines and text are colored to help visually distinguish between actual code, comments,
and errors.
Code lines can have the following colors.
» No Color: code line has no change.
* Green: code line has a saved edit.
* Yellow: code line has an unsaved edit.
Text can have the following colors.
» Green: text used as comments.
* Blue: valid V+ keywords.
* Red underline: misplaced declaration statement or unknown command.
» Gray: object member.

BRI s] o =i 0 - Smart Controller) |-
T '

2|7
3 |; ABSTRACT: Main robot application program
5 |; INPOUTS: None

7

: OUTPUTS: None
8 |;
9 GLOBAL REAL rob.run[]
10
11 |; Initialize robot and application wariables
12
) 13 CRLL rob.init_0()
14 CALL rob.init.grip 0()

Buiwweiboud 18[|013U0) J0qOY Z-9

16 |; Initialize error reporting and move the rcbot to a safe location

18 CALL

19 CALL ro

20

21 |; Main rcbot processing loop

22

23 5 WHILE rob.run[0] DO

24 CALL )

25 »

2% | END N

27 ~

2 CALL rob.move.safe 0() <

29 +

38 RETURN m

31 | .END Q

32 53
=

Show List 0 Errors Connected

® Right-click Menu Functions
Right-clicking in the V+ Editor opens a menu with several functions. In a addition to basic editing
commands (cut, copy, paste, delete, and select all), the following functions are also available.
+ Comment/Uncomment Selection: change a code line to/from commented text.
» Execute on task/Debug on task: execute or debug a V+ program on a selected task number.
Right-click the program name in the editor and select Execute on task or Debug on task as
shown below.
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- . _
J M oM OE e = =
A Ay e 1

M rob.main g

Cut

Copy

Paste

Delete

9 A Select All

Comment Selection

Uncomment Selection

= 23 ¥ Toggle Breakpoint

Jump and Step

robot to a safe

Exccute on Task
18 CALL er Debug on Task

» Toggle Breakpoint: insert a breakpoint to pause a program at a specific line (used for trouble-
shooting and diagnostics). A breakpoint is indicated with a red dot to the left of the code line as
shown below.

16

28

Initialize error reporting and move the robot to a safe location

CALL er.init_0(

CALL rob.move. safe_0()

@ Step Into/Over

Use the following Step Into and Step Over functions during troubleshooting and diagnostics.

» Step Into: Single step operation that will enter a program call and single-step through the pro-
gram. After the last line of the program has been executed, it returns to the step following the
program call.

» Step Over: Single step operation that skips a program call. When the execution pointer is posi-
tioned at a CALL or CALLS keywords, typing F10 will cause the entire subroutine to be executed
and execution pauses at the step following the program call.

® Comments
Add comments to a program for explanation and annotation. Commented program lines are not
executed.

® Bookmarks

Add bookmarks to a program for quick access to specific program lines. Bookmarks do not affect
program execution. A bookmarked program line will be indicated with the following symbol.

14
15
16

| SPEED 100 ALWAYS

I Status Bar

The area below the V+ Editor window has the following functions.

Main robot processing loop

1
22
23 d WHILE rob.run[0] DO
24 CALL rob_pick_0()
25 CALL rob place_0() ; moved inside pick
26 END

7

3

9

CALL rob.move safe_0()

Show List 0 Errors Connected
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Item

Name

Description

1 Show List Button

Open the Build Tab Page and display any errors that are present for any programs in
the project.

N

Error List

Displays the total count of errors present in the program.

3 Connection State

Displays the connection state of the ACE project.

I Toolbar Items

The V+ Editor has the following buttons on the toolbar.

Toggle breakpoint at cur-
rent line

Add a breakpoint to the currently selected program line.

Clear all breakpoints

Icon Name Description
H Cut Cut the selection and store on the clipboard.
i Copy Copy the selection to the clipboard.
. Paste Paste an item from the clipboard.
Fa
E Delete Delete the selection.
. Undo Undo the last action.
Redo Redo the last action.
ag

Remove all breakpoints from the active program.

=
—

Step into (V+ program de-
bugging)

Single step operation that will enter a program call and single-step
through the program. After the last line of the program has been execut-
ed, it returns to the step following the program call.

3

Step over (V+ program de-
bugging)

Single step operation that skips a program call. When the execution
pointer is positioned at a CALL or CALLS keyword, typing F10 will cause
the entire program to be executed and execution pauses at the step fol-
lowing the program call.

Jump to current line and
step
(V+ program debugging)

Jump to the currently selected line and then single-step through the pro-
gram.

Retry line (V+ program de-
bugging)

Retries the current line

HEH E

Proceed execution (V+
program
debugging)

Continues execution of the task until the next breakpoint or the program
terminates.

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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6-2-8

6-10

Icon

Name

Description

Outdent

Outdents the current line.

Indent

Indents the current line.

Comment section

Adds a semicolon to the beginning of a selected line to make it a program
comment.

Uncomment section

Removes a semicolon from the beginning of a selected line to make it an
executable statement.

Toggle bookmark

Add a bookmark to the selected line.

Clear bookmark

Remove all bookmarks from the program.

Previous bookmark

Move the cursor to the previous bookmark in the program.

Next bookmark

Move the cursor to the next bookmark in the program.

Display an object member
list

Based on the cursor location, this displays a list of the available object
members.

Display parameter info

While the cursor is on a command, this will display that command's pa-
rameter info.

HEAODODOONNDN N

Display quick info

Displays the tooltip info for the cursor location (the same as the tooltip
when the cursor hovers).

V+ Program Debugging

The V+ Editor provides debugging tools when an online connection to the controller is present. This
allows interactive program stepping while simultaneously displaying code variables and states. If a
program in one module steps into a program in another module, the V+ Editor will automatically step
into that program. Breakpoints in the code can be added or removed while debugging. This provides
as many active debugging sessions as there are tasks.

@ Additional Information

The ACE project must be online to use the V+ Editor program debugging functions.

» Use one of the following methods to access the V+ Editor debugging functions for a program.

* Right-click the program in the Multiview Explorer and select Debug on Task. Select a task and the
program will run with the V+ debugging functions activated.

» Right-click a stopped task in the Task Manager and select Reset and Debug. The program will re-
set and run with the V+ debugging functions activated.

A green arrow (#) indicates the current program line where the stepping function occurs.
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6-3 V+ Variables

V+ Variables are values used for storing various types of data. They can be created and edited with
the V+ Variable Editor for use in V+ programming. Use the information below to understand how to
create and use V+ Variables with the ACE software.

@ Additional Information

C# Variable objects can also be created and edited, but these are used with C# programs only.
Refer to 6-5 Application Manager Programming on page 6-19 for more information.

6-3-1  V+ Variable Types

The different V+ Variable types are described below.

@ Additional Information

All V+ Variables that are created with the V+ Variable Editor become global variable types ac-
cessible in all V+ programs. Refer to the eV+ Language User's Guide (Cat. No. 1604) or V+
User's Manual (Cat. No. 1671) for more information about Auto and Local variables.

I Real

A real V+ Variable type is a floating-point data type used to represent a real number.

I String

A string V+ Variable type is a text-based data type used to represent characters.
Valid string characters include 128 8-bit ASCII characters.

I Precision Point

A precision point variable type allows users to define a location by specifying a value for each robot
joint. These joint values are absolute and cannot be made relative to other locations or coordinate
frames. Precision point locations are useful for jointed-arm applications and with applications that re-
quire full rotation of robot arms with joint 4. They are also helpful where joint orientation is critical to
the application or to move an individual joint.

I Location

A location variable type specifies the position and orientation of the robot tool tip in three-dimensional
space. Robot locations can be defined using Cartesian coordinates (transformations).

A transformation is a set of six components that identifies a location in Cartesian space and the orien-
tation of the robot tool flange (X, Y, Z, Yaw, Pitch, Roll). A transformation can also represent the loca-

tion of an arbitrary local reference frame (also know as a frame of reference). Refer to Defining a Lo-

cation on page 6-12 for more information.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 6-11
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The coordinate offsets are from the origin of the World coordinate system which is located at the base
of the robot by default.

@ Additional Information

Refer to the following sections for more information.
» 1-5-1 Coordinate Systems on page 1-15

» 5-3 3D Visualizer on page 5-24

» 7-5-6 Location on page 7-44

® Defining a Location
V+ Variable location values can be manually entered or acquired from the current robot position.
Refer to 5-8 V+ Jog Control on page 5-35 for more information.
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6-4 V+ Variable Editor

The V+ Variable Editor is used to create and edit different types of V+ Variables. Refer to eV+
Language User's Guide (Cat. No. 1604) or V+ User's Manual (Cat. No. 1671) for more information. All
variable types share the following properties but some variables have additional properties.

Access the V+ Variable Editor by double-clicking Variables in the Multiview Explorer (or right-click and
select Edit).

6-4-1 V+ Variable Names

V+ Variables must have a unique name. Use the name to reference V+ Variables in V+ programs.

Use the following rules when naming the different V+ Variable types.

» Real and Location variables must begin with a letter and can be followed by any sequence of letters,
numbers, periods, and underscores.

« String variables must begin with the $ symbol and can be followed by any sequence of letters, num-
bers, periods, and underscores.

» Precision Point variables must begin with the # symbol and can be followed by any sequence of let-
ters, numbers, periods, and underscores.

» There is a 15 character limit for variable names.

» Variables are not case sensitive and always default to lower-case letters.

» Because ACE automatically creates default system variable names, avoid creating variable names
that begin with two or three letters followed by a period to prevent coincidental variable name dupli-
cations. For example, sv.error, tsk.idx, and tp.pos1 are variable names that should be avoided. This
restriction applies when creating variables in the V+ Editor and within V+ programs.

J10o)p3 d|qeueA +A -9
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6-4-2  V+ Variable Properties

Variables contain properties that define the behavior and use within the ACE software. Use the V

+ Variable property types described below as new variables are created and edited. Refer to eV+
Language User's Guide (Cat. No. 1604) or V+ User's Manual (Cat. No. 1671) for additional information
about V+ variable properties.

I Name

The name property is used as a reference to a V+ Variable in a V+ program.

I Type

The type property defines what type of data is stored in the variable.
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6-14

I Value

The value property is used to set the variable's default value before any program or other function al-
ters it.

I Robot

A robot in the ACE project can be assigned to a location or precision point variable. This property does
not apply to other variable types. When assigning a robot current position to the location or precision
point variable, a robot must be selected. The robot must be assigned for display purposes and for in-
clusion in location lists provided by the V+ Jog Control.

I Display Mode

The following Display Mode options affect how a location or precision point variable appears in the 3D
Visualizer. This property does not apply to other variable types.
» Do not display: the point will not appear in the 3D Visualizer.

o,

» Display as point: the point will appear as a circle (
» Display as frame: the point will appear as a coordinate symbol ( Q ).

I Category

A category can be defined for each variable for organizational purposes. V+ Variables can be saved
by category as well. Refer to 7-3 Save Configuration on page 7-28 for more information.

I Description

A description can be added to each variable for annotation and clarification purposes.

I Class

A variable can be classified as either External or Global. Refer to the V+ User's Manual (Cat. No. 1671)
for more information about variable classifications.

I Arrays

A variable can be created as a 1D, 2D, or 3D array. Use the array selection options in the Add a new
variable Dialog Box to establish the dimensions of the array. Refer to 6-4-3 Creating a New V+ Varia-
ble on page 6-15 for more information.
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@) Add a new variable X

0.000 =

6-4-3  Creating a New V+ Variable

Use the following procedure to create a new V+ Variable with the V+ Variable Editor.

@ Additional Information

» V+ Variables can also be created from a V+ program. Refer to the eV+ Language User's
Guide (Cat. No. 1604) or V+ User's Manual (Cat. No. 1671) for more information.

* New Precision Point and Location variable types can also be created from the V+ Jog Con-
trol. Refer to 5-8 V+ Jog Control on page 5-35 for more information.

» Variables classified as External cannot be created in the V+ Variable Editor. These variables
are automatically generated during the PROFINET configuration process. Refer to Configure
PROFINET Settings on page 7-24 for more information.

J10)p3 d|qeueA +A -9

1 Click the Add Button (B ). This will open the Add a new variable Dialog Box.

(@) Add a new variable X

Variable Name:

izt

Description:
Category v
Value: 0,000 =

Array: B Index Count:
1

Starting Index: [[§

Ending Index: [

2 Input a unique variable name.

s|qeueA +A MaN e Buneai) ¢-p-9

3 Select a variable type from the drop-down menu.
Selecting the variables types of location and precision point will expose the additional field for
robot assignment, the Here button (for acquiring position values from a robot), and the Display
mode selection.

@) Add a new variable X

Variable Name:

Display Mode:
Anay: B Index Count: [1
1

2

Starting Index: [§

Ending Index: [

4 Provide an optional description.
5 Enter a new category name or select an existing category for the new variable (optional).
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6 Enter a value for the new variable.

7 If this variable is an array, select the array option, choose the Index Count, and enter the array
dimensions.

8 After all fields are set, click the Accept Button and the new V+ Variable is created and visible in
the V+ Variable Editor.

6-4-4  Editing an Existing V+ Variable

To edit an existing V+ Variable, click the field to edit in the V+ Variable Editor window and change the
value accordingly.

To delete an existing V+ Variable, either select the variable row and click the Delete Button () or

right-click the variable row and select Delete. A Confirmation Dialog Box will be shown.

@ Additional Information

» Multiple variables can be selected by using the Shift or Control buttons and selecting multiple
rows.

* Name and Type are not editable for variables that have an External classification property.
Use the Configure PROFINET Settings area to edit variables with this classification type. Re-
fer to Configure PROFINET Settings on page 7-24 for more information.

6-4-5 Filtering by Types and Categories

Existing variables can be filtered by type or category. Category selections will only appear if they have
been pre-assigned to existing variables.
Make selections to filter variables by type and category.

Type [Initi Robot
-7

Real

B String Real

B Location T |Location

B Precision Point = Real
Real
Real
Real

- Categories
o i

Location

B place o.close(0] Real

o.open(0] Real

pick.offset(0] |Eation 0.0|(none)
pick picture[0] Tocation 57 [inone)
bick==a0 Fesl 7

6-4-6 Other V+ Variable Editor Functions

Several other functions are available in the V+ Variable Editor. These functions can be accessed by
right-clicking an existing variable in the editor window as described below.

I Cut, Copy, Paste, Delete

V+ Variable objects can be cut, copied, pasted, and deleted with these options. Pasting will prepend
Copy_1_of_ to the name of the new V+ Variable object.
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@ Additional Information

Variables that have an External classification property cannot be deleted. Use the Configure
PROFINET Settings area to remove variables with this classification type. Refer to Configure
PROFINET Settings on page 7-24 for more information.

I Show References

Select Show References to display a list of program references where the variable is used. If a varia-
ble is used in programs, the program name and line numbers are provided to locate exactly where the
variable is used. Clicking a line number will display the program reference as shown below.

(®) Show References — ] X
~Name

inst.count
~References

rob. pl ick_0

inst.count = VRESULT($sv.client_ip, |
IF (inst.count == 0) THEN
WAITEVENT , 1

UNTIL inst.count > 0 I

FOR instid = 1 TO inst.count STEP 1
SET locfinst.id] = VLOCATION(Ssv._clil

20 Do .
21 VRUN $sv.client_ip, pick seg[0]
2 Move to the picture position, take a picture.
23 VWAITI (pick seq[0]) $sv client_ip, 0
24
||

Show List 0 Errors Connected

Cancel

| Add to watch

Selecting Add to Watch will place the C# Variable object in the V+ Watch window. Refer to 5-11 V+
Watch on page 5-51 for more information.

I Record Here

Selecting Record Here will acquire the robot's current position values and place them in the initial val-
ue field. This option is only available if a robot has been assigned in the variable. This option is only
available for precision point and location variable types.

I Select in Virtual Pendant

Choosing Select in Virtual Pendant will open the V+ Jog Control with the variable pre-selected in the
Location area. This is a convenient method for jogging and teaching a robot position for a variable.
This is only available if robot has been assigned in the variable. Refer to 5-8 V+ Jog Control on page
5-35 for more information. This option is only available for precision point and location variable types.
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I Focus in 3D Visualization

Selecting Focus in 3D Visualization will open the 3D Visualizer and center the view at the coordi-
nates. This option is only available for precision point and location variable types with an assigned ro-
bot.
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6-5 Application Manager Programming

This section describes the basics of C# programs in the ACE software. These concepts apply to the
other C# interfaces as well. For additional ACE APl documentation and simple C# program examples,
refer to the ACE API Reference Manual (Help Menu).

m Precautions for Correct Use

If you are inexperienced with the object-oriented C# programming language, it is recommended
that you explore Microsoft's documentation and tutorials to become familiar before attempting to
create or edit these types of programs.

The Application Manager device provides C# interfaces for the following functions.

» C# custom program functions (see below)

» Custom Vision Tool (refer to Custom Vision Tool on page 8-321 for more information)

* Allocation Scripts (refer to 8-7-6 Allocation Script Object on page 8-160 for more information)

» Recipe Manager Scripts (refer to 8-5-9 Recipe Manager Script on page 8-80 for more information)
C# programs can be used for the following functions, for example.

» Managing product changes for a workcell or production line.

» Enabling or disabling processes of a Process Manager in a packaging application.

» Changing properties of vision tools or associating different vision models with a Locator Tool.

» Custom statistics tracking

» Manipulating the position and visibility of objects in the 3D Visualizer.

Using numeric and string variable objects is required to share variable values between multiple

C# programs. C# programs and variables can be accessed in the Programming section of the Multi-
view Explorer for a Application Manager device as shown below.

Buiwweibo.ud 1abeuep uoneosijddy g-9

@ Additional Information

When an ACE project is saved, all C# programs and Variables objects are saved with the
project.

Multiview Explorer

Application Manager0 v

44 Configurations and Setup

welboid #O MaN e Buneal L-G-9

¥ Programs
L G#Program0

¥ . Variables
L Numeric Variabled
L String Variabled

H Filter [#]

6-5-1 Creating a New C# Program

To create a new C# program, right-click Programs and select Add and then C# Program. A new
C# program will be created.
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@ Additional Information

New C# programs are created with minimum program structure in place as well as a basic trace
message to indicate when a script has started.

Multiview Explorer

Application Managerd ¥

'Y Configurations and Setup
A4 Programming

Variables

Add Shortcut

I C# Program Names

Rename C# programs by right-clicking the program and selecting Rename. Program names can in-
clude letters, numbers, and special characters.

6-5-2  C# Program Editor

The C# program editor can be used to create and edit programs for performing various tasks and au-

tomation within the ACE project.
To access the C# Editor, double-click a program in the Multiview Explorer. The C# Editor will open in

the Edit Pane.

“- m = W5 8 Release Mode ¥ ‘7|

Line Number: | | Gotoline

1 Husing Ace.Server.Adept.Controllers;
using Bce.Server.X¥pert.Pack¥pert;
using Ace.Services.NameLockup;
using Bce.Server;

using System;

using System.Collections.Generic;
using System.Diagnostics:

IRV T A

9 Enamespace Ace.Custom {
18

1 = public class Program |

12

13 public INamelookupService ace;

14

15 5 public void Main() {

16

17 Trace.Writeline("Script Starting”);

18

13 IProcessManager processManager = (IProcessManager) ace["/Application Manager(/Process/Process Manager0®];
2 IAdeptController cont — (IAdeptController) ace["/Smart Controller0/Controller Settings™];
21

2 processManager.Start () ;

2 }

24 1

s [}
26

I c# Editor Details

The Editor Tool has the following functions.

@ Drag and Drop Reference to Objects
Application Manager objects can be referenced in the C# program with a drag and drop action. For
example, drag and drop a virtual camera object to place a reference to that object in the C# pro-
gram.
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® Access to Controller Memory Contents

Drag and Drop Controller Settings into a C# program to create a reference to a specific robot con-
troller device. V+ variables, digital I/O, and more can be accessed from this reference.

® Copy/Paste

Use the copy and paste function to move ASCII text from other programs or other sources.

® Auto-complete

Type the significant letters of a statement and then press the Enter key, the editor then provides
options to complete the keyword.

@ Tool Tip Syntax

View the syntax and short description tool tip for a statement by hovering the cursor over that state-
ment.

@ Formatting and Syntax Checking
As each line of program is entered it is processed by ACE. This processing performs the formatting
and checking, reports back the resulting format, and then the editor is updated to reflect this. If
there is a problem with the entry, an error appears in the Error List tab below the Edit Pane. Refer
to Error List on page 6-22 for more information.

Buiwweibo.ud 1abeuep uoneosijddy g-9

® Drag and Drop

The editor supports drag and drop of ASCII text from another Windows program onto an open area
of the editor. Use this feature to move lines of code within the editor by highlighting the text and

then dragging it to the new position.

@ Colorization
The code lines and text are colored to help visually distinguish between actual code, comments,
and errors. Code lines can have the following colors.
* No Color: code line has no change.
* Yellow: code line has an unsaved edit.
Text can have the following colors.
» Green: text used as comments.
+ Blue: definitions
* Red: Strings
» Black: non-keywords and operators as valid syntax

Joyp3 weibold #9 2-G-9

@ Right-click Menu Functions
Right-clicking in the C# Editor opens a menu with several functions. In a addition to basic editing-
commands (cut, copy, paste, delete, and select all), the following functions are also available.
» Toggle All Outlining: collapse/expand all outlining regions of code.
» Toggle Outlining Expansion: collapse/expand selected outlined region of code.
» Collapse to Definitions: collapse areas for all members.
+ Comment/Uncomment Lines: change a code line to/from commented text.

@ C# Program Editor Comments
Add comments to a program for explanation and annotation. Commented text is not executed.
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® C# Program Editor Bookmarks

Add bookmarks to a program for quick access to specific program lines. Bookmarks do not affect
program execution. A bookmarked program line will be indicated with the following symbol.

15
E 16 Trace.Writeline ("Script Starting”):
17

® Error List
Program compile errors are shown in the Error List Tab below the C# program Edit Pane. When
errors are present in the list, execution is not possible. Use the Error List Line, Char (character),
and Description information to resolve program compile errors.

|-H!!‘J‘ﬁ{$ RekaseMDde'|=,‘

1 Flusing Ace.Services.MNameLookup:

2 |using Ace.Server:

3 |using System:

4 |using System.Collections.Generic:
5 |using System.Diagnostics:

& Fnamespace Ace.Custom {

18 H  public class Program {

12 public INemeLookupService ace:
14 H public void Main () {

16 Trace.Writeline ("Script Starting”):
17 x

Description

signment, call, increment, decrement, and new object expressions can be used as a statement,
¥ expected.

® Trace Messages

Trace Messages are shown in the Trace Message Tab below the C# program Edit Pane. This dis-
plays messages created from any Trace.WriteLine() call in the program and can be useful when
troubleshooting or debugging a program.

@ Additional Information

Erase all Trace Messages with the () icon in the C# program editor toolbar. This will also
clear Trace Messages from the Task Status Control Trace Messages area.
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B mm e

LT -3 Debug Mode v
| "Goto Line
q Ace.Services.NameLookup;
ing Ace.Server;
using System;
|using System.Collections.Generic;
| using System.Diagnostics;

Elnamespace Bce.Custom {
H  public class Program {
12 public INameLookupService ace;

14 B public void Main {) {

Trace.Writeline ("Script Started”):

Script Started

® Toolbar Iltems
The C# Editor has the following buttons on the toolbar.

Buiwweibo.ud 1abeuep uoneosijddy g-9

C# Editor Toolbar Description

Icon Name Description
n Cut Cut the selection and store on the clipboard.
(o)
o
} Copy Copy the selection to the clipboard. R
| Q
o
&
— Paste Paste an item from the clipboard. g
fa =
o)
5]
. Delete Delete the selection.
m
Undo Undo the last action.
o)
Redo Redo the last action.
c
. Outdent Outdents the current line.
. Indent Indents the current line.
Comment section Adds a semicolon to the beginning of a selected line to make it a pro-
gram comment.
Uncomment section Removes a semicolon from the beginning of a selected line to make it
an executable statement.
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6-24

Icon

Name

Description

Toggle breakpoint at
current line

Add a breakpoint to the currently selected program line.

Clear all breakpoints

Remove all breakpoints from the active program.

Toggle bookmark

Add a bookmark to the selected line.

Clear bookmark

Remove all bookmarks from the program.

Previous bookmark

Move the cursor to the previous bookmark in the program.

Next bookmark

Move the cursor to the next bookmark in the program.

Compile

Compile the program.

Compile and Run

Compiles and runs the program.

Stop

Stops the program. Only available when the program is running.

Debug Mode v

Debug/Release Mode

Selects the editor mode.
Release Mode is the normal execution mode.
Debug Mode is used to debug the program.

Step Over

Single step operation that skips a program call. Only available when
breakpoints are present in Debug Mode.
A green arrow (?) indicates the current program line where the step-

ping function occurs.

Step Into

Single step operation that will enter a program call and single-step
through the program. Only available when breakpoints are present in
Debug Mode.

A green arrow (%) indicates the current program line where the step-

ping function occurs.

Go

Runs the program. Only available when breakpoints are present in
Debug Mode.

3 § N Eooooooon

Erase Trace

Clears messages from the Trace Message Tab and the Task Status
Control Trace Messages Area.

Run Recorded Macro

Runs a recorded Macro. This button is only available if a Macro has
been recorded.
Closing the C# Editor will erase any recorded Macros.

Record Macro

Begin recording a Macro. Recording a Macro captures a series of
keystrokes for replay with the Run Recorded Macro button. Click the
Record Macro button while recording to end and save the Macro.

H 0D

Pause Recording

Pauses a Macro recording. This button is only available while a Macro
is recording.
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Icon

Name

Description

Cancel Recording

Cancels a Macro Recording. This button is only available while a
Macro is recording.

Display an object
member list

Based on the cursor location, this displays a list of the available object
members.

Display parameter info

While the cursor is on a command, this will display that command's
parameter info.

Display quick info

Displays the tooltip info for the cursor location (the same as the tooltip
when the cursor hovers).

EEEOn

Display Word Comple-
tion

Based on the cursor location, this displays a list of the available object
members.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 6-25

Buiwweiboud 1abeuep uoneosijddy g-9

Joyp3 weibold #9 2-G-9



6 Programming with ACE Software

6-6 C# Variable Objects

C# Variables objects are values used for storing numeric and string data types. After adding C# Varia-
bles objects, they can be edited with the C# Variable Editor. Use the information below to understand
how to create and use C# Variables objects with the ACE software.

@ Additional Information

V+ Variables objects can also be created and edited, but these are used with V+ programs only.
Refer to 6-2 Robot Controller Programming on page 6-3 for more information.

6-6-1  C# Variable Object Types

Numeric and string C# Variable objects can be used to share data between C# programs that run sep-
arately. Numeric types hold numerical values and string types hold text-based values used to repre-
sent characters. Valid string characters include 128 8-bit ASCII characters.

6-6-2 Creating a New C# Variable Object

Right-click Variables in the Multiview Explorer and select Add and then Numeric Variable or String
Variable. The new variable will be added to the Variables list.

Add Shortcut

6-6-3  Other C# Variable Object Function Keywords

Several functions are available for existing C# Variables objects. Right-click an existing C# Variable
object to display a menu with function selections described below.

I Cut, Copy, Paste, Delete

C# Variable objects can be cut, copied, pasted, and deleted with these options. Pasting will prepend
Copy_1_of_ to the name of the new C# Variable object.

6-6-4  Editing C# Variable Objects

After a C# Variable object has been created, double-click the variable in the Multiview Explorer to open
the C# Variable Editor in the Edit Pane. Assign a current value and provide a description in the editor.
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[3) Numeric Variabled Taa"™-ox

Increment distance - all robots
Description

Add a watch to the C# Edit Pane, using the steps in Set Value in C# Watch Window on page 6-27.
Refer to 6-5-2 C# Program Editor on page 6-20 for more information.

I set value in c# Watch Window

C# Variable object values can be set using the Watch function. Use the following procedure to add a
Watch function and then set a value.

@ Additional Information

» The insertion of a watch item is at a break point.
* Debug mode must be enabled to use the Watch function.
» The C# program must be running.

1 Toggle a break point at the line with the C# variable to set.

$100[q0 8|qelEA #9 9-9

2 Right-click the editor at that line of code with the C# variable to set, and then select Add Watch
from the drop-down menu.
A Watch line opens in the panel under the C# editor.

B Baan-ox
< L4 Debig Mode

$108[qQ 8|qeueA #0 Bunip3 v-9-9

3 Input the new value and the press enter to set the new value.
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6-7 Operation Programming

Operation programming is a simple method to achieve complex robot functions for a variety of com-
mon applications.

An Operation utilizes a flowchart arrangement of various Skills with different functions. Skills that are
available in the Toolbox can be added and arranged to perform specific application operations. Add
process flow controls, logic, and specialized functions to any Operation by adding specific Skills from
the Skills Library. V+ and C# programs can also be included into the Operation by using the V+ Code
and Run Script Skills.

After a Skill is added to the Operation flowchart, it must be configured by setting inputs and outputs in
the properties area that are specific to that Skill.

| Type Initalize Robot Control
| Enable power and attach robot. Optionally, pulls Z up to safe
location then moves to safe location.

W Overnde skill name

End Effector | /SmartController0/R1 i4-350L (350 mn

f e ———————————
Tip Index | Entire Gripper |

Robot
The robot to attach

Some Skills require references to other objects in the properties area such as Robot Locations, En-

coders, or Vision Tools. It may be necessary to preconfigure other objects in the Multiview Explorer
before some Skills can be used.

After a Skill is configured, V+ code is automatically generated and viewable in the Compilation area.
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PROGRAM p10

AUTO $taskname, $ee
AUTO REAL response, robot.number, tip.index

: Auto Generated Initialization of Variables
$task.name = "Operation0”

tip.index = -1

CALL er.init{)
CALL er.initre(§task.name, er.mode.rvm)

; Initialize robot control

CALL er.defrob(TRUE)

CALL lc.attach{robot.number, response)

IF response <> ertsksuccess THEN
HALT

END

END

~Compilation Errors

 Operation Properti
V+ Program |

Flow Chart Auto Layout ]

Buiwweiboud uoneiradp -9

The generated V+ code can be viewed and edited within the designated robot controller program.
There are two types of Operations; Operations and Process Operations. Operations Process Opera-
tions are unique because they are specifically designed to be compatible with Process Managers and
contain Process Manager-specific Skills.

An Application Manager must be present in the system before Operation programming can occur.
Operations can be created manually or automatically as described in the following sections.

6-7-1  Automatically Create an Operation

An Operation can be created automatically using the Application Sample wizards. Use these wizards
to automatically create a Robot Vision Manager sample Operation or a 3D Pick Manager sample Op-
eration.

A robot must be present in the project before creating a Robot Vision Manager sample Operation.
The wizard will automatically add the following items to the project, plus additional items required for
the application.

* Application Manager

* Operation

uonesado ue ajeal) Ajjeonewoiny -/-9

@ Additional Information

A 3D Pick Manager license must be enabled to use the 3D Pick Manager sample Operation.

1 Select an Application Sample from the Insert Menu (Robot Vision Manager Sample or 3D
Pick Manager Sample).
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—mo_aw_umw Insert Controller Taols  Window  Help

Robot Controller o ]

Application Manager

Pack Manager Semple

Pendant Ul Sample

REE

This will open an Application Sample wizard.

2 Proceed through the Application Sample wizard to make appropriate selections.

3 Click the Finish Button to complete this procedure.
After the Finish Button is clicked, the new Operation will be accessible in the ACE project.

1. 1 1
|
la = |

Multiview Explorer

Type
Entry point

M Override skill name

I l

Start

|
=

Iii ii Robot Task . l

Use Digital /O ll

Task Name

The name to use for the task in the task staf
not specified, the project name of the oper

used.

6-7-2

o
-
:-1

+H

I?I

«control. if
n will be

Manually Create an Operation

Use the following procedure to create an Operation manually.
The following items must be present in the project before manually creating an Operation.

* Robot controller
* Application Manager

1 In the Multiview Explorer of the Application Manager, navigate to the Programming section,
right click Programs, then select Add and choose Operation.
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Multiview Explorer

Itﬁ.p|::|-|il:a!:ic:nlu'lanau_:;er[?l.T

Manager
y Cameras

uration

V+ Skill Builder

Add Shortcut C# Skill Builder
C# Program

This will open the Create an Operation Wizard.

2 Select the robot controller object.

Buiwweiboud uoneiradp -9

3 Select a Module or Program to be associated with the Operation.
Click the Add New Program Button to create a new program associated with the Operation.
The new program name must be entered using V+ program naming requirements. Refer to V+
User's Manual (Cat. No. 1671) for more information about V+ program naming requirements.

4 Select a task number that the Operation will run under.

5 Click the Finish Button to complete this procedure.
A new Operation will be opened in the Programs section of the Application Manager in the Mul-
tiview Explorer. This will create a new Operation with only a Start and End Skill.

uonesado ue ajeal) Ajenuep z-/-9

Multiview Explorer n +|| Toolbox
Fppicatomiansge | 7 | - : || EE—
A4 Configurations and Setu) - | y b} || » BeltTracking

- h || > Feeders
Type Start
Entry point

|| "> Flow Control
Hl Override skill name || > General

|| » Motion
|| '» vision

va‘ ——
v Task Name Iy

() Variabl |
Task Name

The name to use for the task in the task s
not specified, the project name of the ops
used,
Build
gy O Eros it
T Description | Program Location

B Filter

[Emulation Mode] Access Ls
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6-7-3  Manually Create a Process Operation

Use the following procedure to create a Process Operation manually.

The following items must be present in the project before manually creating a Process Operation.
* Robot Controller

* Application Manager

* Process Part object

* Process Part Target object

* Process Manager

1 In the Multiview Explorer of the Application Manager, navigate to the Configuration and Setup
section, right click Process, then select Add and choose Process Operation.

Multiview Explorer

EApp\icaﬁonManagerO :

Part Buffer
Part Target
Part
Belt

o Cer

This will open the Create an Operation Wizard.

2 Select the Module or Program.
If a program is not present in the project, click the Add New Program Button. The new pro-
gram name must be entered using V+ program naming requirements, refer to V+ User's
Manual (Cat. No. 1671) for more information. This will create a new Process Operation with on-
ly a Start and End Skill.

3 Click the Finish Button to complete the Create an Operation wizard and open the new Process

Operation.
A new Process Operation will be present in the Process section in the Multiview Explorer.
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File Edit View Insert Controller Tools Window Help

==
1aj= |

Multiview Explorer =  Toolbox

ApplicationManagerd v | T wEmmmm | =
& | N —
44 Configurations and Setup J = | T

Feeders
Start
Entry point Flow Control
M Override skill name T T T General

| Motion

Process Manager

Task Name

me to use for the task in the
ecified, the project name of 1

Description Program Location

H Filter

[Emulation Mode] Acc ngineer

4 Access the Process Manager and then click the Process Strategy Button to set the previously
created Process Operation as the Use Custom Robot Program selection to complete this pro-
cedure.
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. File Edit View Insert Controller Tools Window Help
|

Multiview Explorer ~ 1 _@ = Toolbox

ApplicationManager0 v | ] ¥ Process Strategy & Control Sources  Visible % Show Camera Images Il "
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Settings |Enabled Part
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Y Use Custom Robot Program Process Operation0 H —
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@
N
E
>
a
a
(%]
=
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@
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]
=
o
5

] Frogrmng

> 3 x

(A Vision Tools
Process Selection Mode BestMatch v

Close

B Fiter @ 5uic|

[Emulation Mode] Access Level: Engineer

6-7-4  Add Skills to an Operation

Skills can be added to an existing Operation by simple drag-and-drop actions. Select a Skill from the
Toolbox and place it in the Operation flow. Yellow endpoints appear to indicate acceptable locations to
place the Skill.
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Multiview Explorer

| ApplicationManagerd

<Search> v

P Belt Tracking
End of Operation P Feeders
M Override skill name | o
> General

¥ Motion

Check Collision

| Gripper

Power
Description | Program Location
React

and attach robot. Optionally, pulls Z up to safe location then
moves to safe location.

A Filter

[Emulation Mode] Access Le

6-7-5 Skill Icons

The Skill icons visually identify the Skill's type and status after they are placed into an Operation.

Item Description
1 The indicator shows when the Operation is paused or operating in Toggle mode. The indica-
tor colors are green for a True and black for a False setting in a Flow Control Skill.
2 A red box with a white X indicates the Skill requires configuration within its Properties panel.

An Operation will not run if any Skill has this indicator.

3 The blue double bar indicator shows when the Operation is in Pause mode or Toggle mode.

This indicator corresponds to the Skill's category within the Toolbox. Refer to 6-7-7 Operation
Skills on page 6-36 for more category information.

Some skills from the Flow Control category of the Toolbox apply conditions to the process logic. These
conditions, such as No or Yes, show at the output for the Skill.
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6-7-6  Edit an Operation

Operation editing is done using the Operation edit pane and Skills. Use the following methods to edit

an Operation.

I Move skills

Left-click a Skill icon and drag it to another location on the Operation pane. The Skill keeps its connec-
tions to the skills before and after it in the Operation. The placement on the Operation pane changes
without changes in the logic or flow of the Operation.

Buiwweiboud uoneiradp -9

uonesedQ ue Jip3 9-/-9

The Operation can be returned to a linear flow pattern by right-clicking in the grid, opening a menu,
and selecting Flowchart Auto Layout.

I Copy and Paste Skills

Skills on an Operation pane are reusable and they can be copied and pasted. The following methods
are used for the copy, paste and delete actions.

Skills can be cut and pasted using either of two methods. The first method is to select the skill, right-
click and select Cut. Then place the cursor over the new location's flow line, right-click and select
Paste. For the second method: Place the cursor on the skill, left-click and hold. Then hold the Control
key and drag the skill to the new location and release the mouse button and Control key.

I Remove and Rename Skills

Delete a skill from an Operation by left-clicking the skill and pressing the Delete key. An alternative is
to right-click the skill icon and select Delete from the pop-up menu options.
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An Operation is easier to understand when the skills are named to correspond to actions or specific
equipment that is operating. Rename skills using the Properties panel of that skill. Select the skill icon
to rename and left-click it. In the Properties panel select the Override skill name check box. Enter the
name in the line under the check box to complete the renaming.

Timeout

6-7-7  Operation Skills
Operation Skills are described below.
Skill Group Skill Name Description Additional Information
Belt Tracking Belt Initializa- Start the belt running. 8-3-5 Belt Calibration on page 8-23
tion
Track a Belt Tracks an instance associated * 8-3-11 Robot Location on page 8-40
Latch or Cam- | with a belt latch or belt camera * 8-3-9 Communication Tool on page
era Instance location into range of the robot 8-34
belt window.
Custom Custom Skills can be created from V+ programs or | 6-7-8 Building Custom Skills on page
C# Programs. 6-38
Feeders AnyFeeder Ex- | Executes an AnyFeeder com- 8-6-1 AnyFeeder Object on page 8-82
ecute mand.
AnyFeeder Executes a vision sequence and | ¢ 8-3-7 Vision Sequence on page 8-27
Process series of AnyFeeder sequences. |+ 8-6-1 AnyFeeder Object on page
8-82
iPF Process Executes a vision sequence and | ¢ 8-3-7 Vision Sequence on page 8-27
series of iPF sequences. * 8-6-3 iPF Object on page 8-90
iPF Execute Executes an iPF command. 8-6-3 iPF Object on page 8-90
Flow Control Call Call a V+ program using the V+ Keyword Reference Manual (Cat.
CALL Keyword. No. 1672)
Case Execute the V+ CASE Keyword.
Do Until Create a loop using DO, UNTIL,
and TRUE Keywords.
For Create a loop using the FOR and
END Keywords.
If Performs a conditional check and
branch based on the result using
the IF, TRUE, THEN, and END
Keywords.
Value Execute the VALUE Keyword
with a CASE Skill.
Wait Wait for specified amount of time
using the WAIT Keyword.
Wait Until Wait until a condition is detected
using the WAIT Keyword.
While Create a loop using the WHILE,
TRUE, DO, and END Keywords.

6-36
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Skill Group Skill Name Description Additional Information
General Log Output a text string to the Monitor Window or write to a file on the controller.
Run Script Run a C# script 6-5 Application Manager Programming
on page 6-19
Set Real Varia- | Sets the value of a real V+ varia- | 6-3 V+ Variables on page 6-11
ble ble.
Set String Vari- | Sets the value of a string V+ vari-
able able.
Signal Controls the status of digital sig- | V+ Keyword Reference Manual (Cat.
nals using the SIGNAL Keyword. | No. 1672)
Task Control Control the execution status of a
task using EXECUTE, ABORT,
PROCEED, or CALL Keywords.
V+ Code Insert a snippet of V+ Code into | 6-2 Robot Controller Programming on
the generated program page 6-3
Motion Check Collision | Checks if the robot will collide 5-3-4 Graphical Collision Detection on

with another object when posi-
tioned at the specifed Robot Lo-
cation.

page 5-29

Gripper

Perform an operation on the grip-
per.

7-5-2 I/0 EndEffectors on page 7-36

Initialize Robot
Control

Enable power and attaches ro-
bot. Optionally, moves Z-axis to
safe location then moves to safe
location.

* 8-3-11 Robot Location on page 8-40

* 8-3-12 Robot Precision Point on page
8-41

» 7-5-2 I/0 EndEffectors on page 7-36

Move Move a robot to a location or rel- | ¢ 8-3-11 Robot Location on page 8-40
ative to the current location. * 8-3-13 Robot Transfer Path on page
8-43
» 7-5-2 I/0O EndEffectors on page 7-36
* 1-6-2 Approach and Depart on page
1-27
» Refer to the ALIGN Keyword details
in the V+ Keyword Reference Manual
(Cat. No. 1672) for more information.
Pallet Incre- Increment pallet slot index for the | The Robot Location must refer to a Ro-
ment specified Robot Location. bot Frame with a pallet configuration.
Power Enable or disable robot High 5-9-2 Robot Power Control on page
Power. 5-40
React Enable or disable REACTE and | V+ Keyword Reference Manual (Cat.
REACTI Keyword functions. No. 1672)
Stop Motion Stop the robot motion. Refer to the BRAKE keyword when Stop
Immediately is selected. Refer to the
BREAK keyword when Stop Immediate-
ly is not selected in the V+ Keyword
Reference Manual (Cat. No. 1672).
Wait Until Ro- | Wait until the robot state matches | Refer to the WAIT and STATE keywords
bot a criteria in the V+ Keyword Reference Manual

(Cat. No. 1672).

Automation Control Environment (ACE) Version 4 User's Manual (1633)
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Skill Group Skill Name Description Additional Information
Process Man- | Move to Wait Move the robot to a waiting posi- | V+ Module Reference Manual (Cat. No.
ager’! tion. 1668)

Part Status Get the status of the part queue.
Part Target Get the status of the target
Status queue.
Pick Part Pick a part.
Place Target Place a target.
Refine Refine an instance in the gripper.
Vision Load Vision Find results using a vision se- 8-3-7 Vision Sequence on page 8-27
Location Re- quence and associate them with
sults a vision relative location.
Read Vision Reads a vision result from a vi- 8-3-7 Vision Sequence on page 8-27
Result sion sequence.
Refine Part Refine the part in the robot grip- | ¢ 8-3-7 Vision Sequence on page 8-27
Gripper per. * 8-7-8 Vision Refinement Station Ob-
Ject on page 8-165
Run Vision Se- | Run a vision sequence once or in | 8-3-7 Vision Sequence on page 8-27
quence continuous mode.
Vision Results | Returns the number of vision re- | After a Run Vision Sequence, use Read
Increment sults associated with a vision rel- | Vision Result to return the number of
ative location. objects. Use Vision Result Increment to
increment to the next vision result for
the next motion.

*1.  Available when a Process Operation is present.

Custom Skills can be created using the Skill Builder selections in the Programming area of the Multi-

Once a custom Skill is created, it will be available in the Toolbox and Skill Library for use in Opera-

6-7-8  Building Custom Skills
view Explorer.
A custom Skill can be created from an existing V+ program or a C# program.
tions.
Multiview Explorer
EAEplicaﬁonManag_e_r(iZi
Vianager
Lameras
guration
v
s e = _
b|  Operation
W+ Skill Builder
A Shomeat C# Skill Builder
C# Program
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I Building a Custom v+ skill

Use the following procedure to build a custom V+ Skill.

An existing V+ program will be used to create a custom V+ Skill. Make sure a V+ program exists for
this purpose before beginning this procedure.

Refer to Managing Custom Skills on page 6-41 for information about importing, exporting, and re-
moving custom Skills.

1 Right click the Programs object in the Multiview Explorer and select V+ Skill Builder.

Buiwweiboud uoneiradp -9

Add Shortcut C# Skill Builder

C# Program

The new object that was added can be manipulated by right-clicking it and making a selection
from the menu.

2 Double click the new V+ Skill Builder object (or right click and select Edit) to access the V+
Skill Builder editor.

sliMS wojsn) Buipjing g-/-9

Display Name| Description | DataType | Required | Qutput | Default Value |

4 Configuration

Name

Description

Category

Al
Versi 1.0.0
Skill Source Identifier 0C749308B-3C85-4E5C-A2F1-F110BF4B2A08

Scope
Defines the type of Operations that can use this skill

3 Select a pre-existing V+ program that the custom Skill will be based on.
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4 Add a unique name for the new V+ Skill in the Configuration area of the editor.

5 Add optional Description, Category, and Publisher details in the Configuration area of the edi-
tor.
Custom Skills can be grouped in the Skill Library for organizational purposes using the
Category field.

6 Adjust the Scope and Version if necessary.
The Scope field can dictate the use of the Skill to Robot Vision Manager Operations, Process
Manager Operations, or all Operations.

7 Click the Publish Button to generate the new V+ Skill and register it in the Skill Library and
Toolbox for use in Operations.

After the confirmation dialog box appears, click OK to acknowledge and complete this proce-
dure.

I Building a Custom c# skill

Use the following procedure to build a custom C# SkKill.
Refer to Managing Custom Skills on page 6-41 for information about importing, exporting, and re-
moving custom Skills.

Multiview Explorer

!;Qppﬁca!ionManagerO -

¥ Operation

Add Shortcut

The new object that was added can be manipulated by right-clicking it and making a selection
from the menu.

2 Double click the new C# Skill Builder object (or right click and select Edit) to access the C#
Skill Builder editor.
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| m ™ ® B | g% [Release Mode v | 4 Configuration

Description

Category

using System.Diagnostics;

using Ace.Server.AceSight.Operations.Skills.Definition; R

using Ace.Server.BceSight.Operations.Skills.Instance; Skill Source |... leslselesEiEEE
8 using Ace.Server.AceSight.0Operations.Validation:
9 using Ace.Server.BceSight.Operations.Generation;
1@ |uging Ace.Server.AceSight.Operations.Generation.VPlus; V= Module _
11

2

3 using System.Collections.Generic: Publisher
4 using Ace.Server.AceSight.0Operations: Scope

5 using Ace.Server.ZceSight.Operations.Skills;

T

V+ Configuration

12 Enamespace Ace.Custom {

stom 3kill to be used in an Operation

16 A4 </ 3umn v

public class Program {

Name

Defines the name for the skill.

Publish

3 Use the editor to create a new C# program that the custom Skill will be based on.
A V+ Module can be used instead of a C# script. Select a reference to a V+ Module to enable
this functionality.

Buiwweiboud uoneiradp -9

4 Add a unique name for the new C# Skill in the Configuration area of the editor.

5 Add optional Description, Category, and Publisher details in the Configuration area of the edi-
tor.
Custom Skills can be grouped in the Skill Library for organizational purposes using the
Category field.

6 Adjust the Scope and Version if necessary.
The Scope field can dictate the use of the Skill to Robot Vision Manager Operations, Process
Manager Operations, or all Operations.

sliMS wojsn) Buipjing g-/-9

7 Click the Publish Button to generate the new C# Skill and register it in the Skill Library and
Toolbox for use in Operations.
After the confirmation dialog box appears, click OK to acknowledge and complete this proce-
dure.

I Managing Custom Skills

Acess the Skill Library to manage custom Skills. Refer to View Menu on page 5-5 for more informa-
tion.
Custom Skills can be imported, exported, and deleted using the buttons in the Skill Library.
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SKll Library 0 s B B S e e [ X
OMRO Custom x

| e ‘ Publisher |Ver5ion‘

Import Remove
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Robot Controller Configuration
and Setup

This section describes the configuration, objects, and programs used to create and in-
stall a robot controller.
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7 Robot Controller Configuration and Setup

7-1 Overview

The following items are available for the configuration and setup of a robot controller.
Use the Multiview Explorer to access these items as shown below.

|

i

Multiview Explorer

Smart Controller) v

% Additional Information

These items do not apply when viewing an Application Manager device in the ACE project.
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Item

Name Contents

Reference

Controller Set- | Configuration

Refer to 7-2-1 Configuration on page

tings 7-5 for more information.
Parameters Refer to 7-2-2 Parameters on page
7-6 for more information.
Control Refer to 7-2-3 Control on page
* Set Time 7-7 for more information.
* Reboot V+

* Servo Reset

* Zero Memory

* Save Startup Specifications
* Save Memory to a File

* View eV+ Log

Upgrade
* Upgrading V+
* Upgrading FireWire Firmware

Refer to 7-2-4 Upgrade on page
7-9 for more information.

Configure

* Configuring Licenses

* Configuring Robot

* Configuring Device Nodes

* Configure I/O

* Configure Belt Encoder Latches

* Configure Robot Position Latches
* Configure System Settings

Refer to 7-2-5 Configure on page
7-12 for more information.

Backup/Restore

* Backup V+

* Restore V+

* Compare V+ to Backup

Refer to 7-2-6 Backup/Restore on
page 7-25 for more information.

Encoders

Refer to 7-2-7 Encoders on page
7-27 for more information.

2 Save Configuration Refer to 7-3 Save Configuration on
page 7-28 for more information.
3 Monitor Window Refer to 7-4 Monitor Window on

page 7-30 for more information.
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Item Name Contents Reference
4 Robot Objects | 3D Visualization Refer to 7-5-3 3D Visualization on

page 7-39 for more information.

Configuration Refer to 7-5-4 Configuration on page
7-40 for more information.

I/O EndEffector Refer to 7-5-2 I/O EndEffectors on
page 7-36 for more information.

Location Refer to 7-5-6 Location on page
7-44 for more information.

Object (Menu ltem) Refer to 7-5-7 Object on page 7-44

* Expert Access for more information.

Configure (Menu ltem) Refer to 7-5-8 Configure on page

* Save Startup Specifications 7-44 for more information.

* Load Spec File

» Save Spec File

* Axes, Options and Kinematics
* Obstacles

* S-Curve Profiles

» Safety Settings

Control (Menu Item) Refer to 7-5-9 Control on page
* Hardware Diagnostics 7-49 for more information.

* Data Collection
* Motor Tuning
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7-2 Controller Settings

The Controller Settings item in the Multiview Explorer provides tools for installing and configuring the
system. Use the information below to understand the functions of the Controller Settings area.

When Emulation Mode is enabled, some controller settings are not available. Refer to Emulation Mode
Differences on page 1-9 for more information.

@ Additional Information

Many Controller Settings items are not available while offline.

File Edit View Insert Coniroller Tools Window Help

Multiview Explorer

_‘Search) v

Smart Controllerd v
B Configure 9 Backup/Restore % Encoders

2042
87-1000

Monitor W v
Robots Host Address 127001

¥ V= Modules Automatically Set Time
Vo otest Dry Run

ot Enabled Encoder Count

tei 1P Address 10.151.207.30

Software Revision
The V+ version on the Adept controller.

Build

(U Erros i nings |
I | Description | Program | Location

7-2-1  Configuration

The Configuration area is found in the main view of the Controller Settings editor area. It contains the
following read-only items for informational purposes.

% Upgrade B Configure 9 Backup/Restore % Encoders

4 Configuration
204 C2

System Options B7-1000
Host Address 127.0.0.1

rFarameters

Automatically Set Time

Dry Run
Enabled Encoder Count
IP Address 10.151.207.30

Automation Control Environment (ACE) Version 4 User's Manual (1633) 7-5

sbuiyes J9]|01u0) Z-1

N

uonesnbyuo) |-z-/



7 Robot Controller Configuration and Setup

I Software Revision

The Software Revision field displays the V+ software revision number installed on the robot controller.
This is displayed only while online with the controller.

I System Options

The System Options field displays the configuration of the V+ system in a two-word, hexadecimal for-
mat. This is displayed only while online with the controller.

I Host Address

The Host Address field displays the IP address of the connected PC (host). This is displayed only
while online with the controller.

7-2-2 Parameters

The Parameters area is found in the main view of the Controller Settings editor area. It contains the
following items that are described below.

% Upgrade B Configure @ Backup/Restore £ Encoders
4 Configuration
Software Revision 204 C2

System Options B7-1000
Host Address 127.00.1

Parameters

Dry Run
Enabled Encoder Count
IP Address 10.151.207.30

I Automatically Set Time

Select Automatically Set Time to automatically synchronize the controller to the PC time.

I Dry Run

Select Dry Run to test a project without robot motion. This will cause robots to ignore motion com-
mands. This is selectable only while online with the controller.

I Enabled Encoder Count

Enabled Encoder Count displays the number of external encoders used by the system. The number
displayed is related to the number of Belt Encoder Channels configured (refer to Configure Belt En-
coder Latches on page 7-19 for more information).
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| P Address

The IP Address field displays the current IP address of the controller. When offline, it is possible to
change or select a controller's IP address by clicking the More Button as shown below. Clicking this
button will display the Select a Controller Address Dialog Box.

4 Configuration

Software Revision

System Options
Host Address

Parameters

Automatically Set Time

Dry Run
Enabled Encoder Count

| 10.151.20730

@ Additional Information

« If the desired controller is not available or the changed IP address will not allow an online
connection, refer to 4-1-2 Detect and Configure Controller on page 4-4 for more information.

» The controller IP address is also accessible in the configuration area. Refer to Configure Sys-
tem Settings on page 7-21 for more information.

sbuiyeg J9]|013u0) Z-1

7-2-3  Control 7
The Control Menu displays controller-specific setting items described below. These are selectable only -
while online with the controller. z
o
S
3

% Upgrade B Configure ® Backup/Restore & Encoders

4 Configuration

Software Revision

System Options
Host Address

4 Parameters

Automatically Set Time

Dry Run
Enabled Encoder Count

| 10.151.207.30

@ Additional Information

When using ACE Controller Settings with a stand alone robot, the Systems Options line in the
Configuration view will not be shown.

I Set Time

In order to use error log time stamps for troubleshooting, the correct time needs to be set in the

controller(s).
Selecting Set Time will manually synchronize the controller time to match the time detected on the

connected PC. The following confirmation dialog box will be displayed.
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@ Additional Information

The Set Time function will not set the time for a robot node. Use the device node configuration
to set robot node times. Refer to Configure Device Nodes on page 7-13 for more information.

Set Time

4 Controller Tim 3:28:58 AM
a PC Time: 5/31/201! PM

Are you sure you want to set the controller time?

]:- {Y- Cancel

I Reboot V+

Selecting Reboot V+ will reboot the controller. The following confirmation dialog box will be displayed.

Save Before Reboot?

Do you want to save robot specifications before rebooting?

I. Yes . No Cancel

I Servo Reset

Selecting Servo Reset will reset communication with the robot servo nodes.

I Zero Memory

Selecting Zero Memory will clear all user programs and variables from the workspace and the control-
ler. The following confirmation dialog box will be displayed.

s and variables from the workspace and controller,

I Save Startup Specifications

Selecting Save Startup Specifications will save all robot and motor specifications to the V+ boot
disk.

@ Additional Information

This is the same function that is present in the Robot Object - Configure menu. Refer to
7-2-3 Control on page 7-7 for more information.

I Save Memory to a File

Selecting Save Memory to a File will save all V+ programs to a file in the PC. A Save As Window will
be displayed.
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I View eV+ Log

Selecting View eV+ Log will display a list of eV+ event messages for the controller. The following View
eV+ Log will be displayed. Refer to 9-3 eV+ Log on page 9-5 for more information.

T @ Viewet- Log =]

Type | tevel Time Comment

Configuration WARNING  6/28/2018 1:05:43 AM Calibration Utility file (standard.cal)
not present

Configuration WARNING  6/28/2018 1:05:43 AM Calibration Utility file (standard.v2)
not present

Configuration WARNING  6/28/2018 1.05:46 AM Configuration file doesn’t fit
hardware, use standard one

Configuration INFO 6/28/2018 1:05:46 AM Autoconfiguration of robot 1 set as
cobra500

Configuration INFO 6/28/2018 1:05:47 AM Max IO count 2

S| M+ ERROR 6/28/2018 1:05:47 AM Bad License File, Will be reset on

 Levels
next INSTALL

System INFO 6/28/2018 1.05:48 AM System configuration complete.
Controller running eV-+ version
20AC2 on 172.16.175.199.

Configuration WARNING  6/28/2018 1:14:44 AM Calibration Utility file (standard.cal)
not present

Configuration WARNING  6/28/2018 1:14:44 AM Calibration Utility file {standard.vZ)
not present

Configuration INFO 6/28/2018 1:14:47 AM Autoconfiguration of robot 1 set as
cobra500

Done i

@ Additional Information

View eV+ Log is also accessible by right-clicking Controller Settings in the Multiview Explorer.

7-2-4  Upgrade

Use the Upgrade function to upgrade V+ or the FireWire firmware. Clicking the Upgrade Button dis-
plays the Upgrade Options Dialog Box. This is selectable only while online with the controller.

sbuiyes J9]|01u0) Z-1

N

@ Additional Information

Upgrading the FireWire node firmware is not possible in Emulation Mode.

l % Upgrade B Configure D Backup/Restore % Encoders

- Loy g

spesbdn y-z-2

8| 204 C2
System Optiol §7-1000
Host Address 10.151.207.91

Parameters

Automatically Set Time

Dry Run
Enabled Encoder Count
1P Address 10.151.207.30

I Basic Upgrade Procedure

When updates are required, it is recommended to upgrade both V+ and the FireWire Node Firmware
to ensure the entire system has the latest firmware version(s).
Use the following procedure to upgrade V+ and the FireWire firmware.

1 Select Upgrade V+ in the Upgrade Options Dialog Box and then click the Finish Button.
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7-10

Provide the V+ directory where the new V+ distribution is located. Provide a file path to the
\SYSTEM folder located in the distribution file root directory.

Select a backup directory to use during the upgrade process.
Select the Upgrade Controller FPGA option.

After the V+ directory, backup directory, and FPGA controller upgrade items fields and selec-
tions are made, click the Go Button to proceed with the upgrade process. The process can
take several minutes to complete. A progress bar is displayed during the upgrade procedure.
After the V+ upgrade process is complete, proceed to the next step.

Select the Upgrade FireWire Firmware option from the Upgrade Options Dialog Box.

Select all detected robot amplifier nodes. This process is used to check and update servo code
firmware on robot nodes. If a newer version is not provided, an upgrade will not occur. Alterna-
tively, select only the node to upgrade or downgrade with a specific file from the PC.

Select Update FPGA and Update Servo Options.

Select the source of the firmware update files from either the PC or the controller.

If the update files are located on the PC, provide the firmware directory where the new firm-
ware distribution is located. Provide a file path to the \SYSTEM folder of the distribution file di-
rectory. Do not select the option for Copy FIRMWARE files from controller in this case.

If the update files are located on the controller, select the option for Copy FIRMWARE files
from controller. The FIRMWARE directory field is not accessible or necessary in this case.

10After all fields and selections are made, click the Go Button to proceed with the update proc-

ess. The process can take several minutes to complete. A progress bar is displayed during the
upgrade procedure.

11 After updating servo / FPGA, a prompt opens, requesting a power cycle for the 24 VDC power

to the updated nodes. The update process is complete when the power is cycled.

I Upgrade V+

The Upgrade V+ function is used to upgrade the V+ operating system and optionally, to upgrade an
external controller FPGA (firmware). Selecting Upgrade V+ from the Upgrade Options Dialog Box and
then clicking the Finish Button will display the following window. Refer to Basic Upgrade Procedure on
page 7-9 for detailed steps.

M Precautions for Correct Use

* No other tasks should be running while a V+ upgrade is underway.
» The system can become corrupted if power is lost while a V+ upgrade is underway.
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@ Additional Information

 If V+ backup operation fails, an error is displayed and the upgrade process is automatically
stopped. This prevents overwriting the new V+ system with corrupt data.
» Upgrade functions are also available by right-clicking Controller Settings in the Multiview

Explorer.
* A V+ distribution includes all compatible firmware files for robot nodes and the T20 Teach
Pendant.
(=) V+ Upgrade -l?

Select a directory containing the new V+ distribution, and a different
directory that will be used for backing up the old V+ installation and
building the new one,

~V+ Directory ‘

~ Badkup Directory —‘

W Upgrade Controller FRGA

No other tasks should be running in your V+ system while the
upgrade is undenvay, Note that your system can become cormupted if
power is lost while the update is underway!

sbuiyes J9]|01u0) Z-1

I Upgrade FireWire Firmware

The Upgrade FireWire Firmware function is used to upgrade a FireWire node's firmware. Selecting 7
Upgrade FireWire Firmware from the Upgrade Options Dialog Box and then clicking the Finish But-
ton will display the following window. Refer to Basic Upgrade Procedure on page 7-9 for detailed 2
steps. ‘é
e
8
(0]

@ Additional Information

» The firmware upgrade process will require several minutes for each node in the distributed

network.

* During boot, a SmartController will attempt a dynamic download to robot nodes to give them
a compatible servo version (stored in RAM), if the compatible version is not already present
in RAM. Updating servo firmware with this method removes the risk of issues arising if dy-

namic download fails during boot up.
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(2) FireWire Node Firmware Update

FPGA Serial Number | Servo
0x90000104 1502606172 204C2

~Types ———
[l Update FPGA

- ARMWARE Directory

W Update Servo e
| [ | Copy FIRMWARE files from Conlrollo

Item Description

Details

Selection Area

1 FireWire Node Identification and

Select nodes to be updated.

2 Update FPGA

Updates the firmware for the Fire-
Wire node.

3 Update Servo

Enable to update the servo binary
image stored in the selected node's
flash memory. Not performing this
relies on successful dynamic down-
load from controller to robot during
boot up (see note below). Perform-
ing the servo update eliminates any
potential risk of dynamic download
failure during boot up.

4 Firmware Directory

Select the PC directory where the
new firmware files are located. Pro-
vide a file path to the \SYSTEM
folder of the distribution file directo-

ry.

troller

5 Copy FIRMWARE files from Con-

Use firmware files in controller for
FireWire node updates.

7-2-5  Configure

Clicking the Configure Button displays the Configure Options Dialog Box. Several configuration items
are selectable as described below. Configuration items that appear will be specific to the robot control-
ler type that is connected. The Configure Button is available only while online with the controller.

e ———
% Upgrade B Configure D Backup/Restore # Encoders
4 Configuration

System Options

Host Address

4 Parameters

Automatically Set Time

Dry Run
Enabled Encoder Count

IP Address 10.151.207.30
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I Configure Licenses

Select Configure Licenses to view, install, or remove V+ licenses. Each license is uniquely paired to
a corresponding Security ID and every device has a unique Security ID number associated with the
memory card.

To install or remove a license, first select the device from the left side list, enter the license key in the
Password field, and then click either the Install or Remove Buttons.

(2) License Configuration =N ol <

Installed| Number ‘ Description

[“Smar Controllerd = |
RiCobras00 I

R LR 432A-0000-B447
.

I Configure Device Nodes

Select Configure Device Nodes to create a valid device node network configuration to enable com-
munication with devices such as robots, belt encoders, digital 1/0, and force sensors. Selecting
Configure Device Nodes and clicking the Finish Button will open the dialog box shown below.

sbuiyeg J9]|013u0) Z-1

M Precautions for Correct Use

If a device node network configuration is modified and saved, the physical connections will be

identified and restored accordingly on the next boot. 7
@ Additional Information ~
N
Always review the initial device node configuration to ensure it is compatible and appropriate for 3
the application. When connecting to a controller, ACE software will check for device node con- %
figuration conflicts. If a conflict is present, error messages will be displayed. Refer to 9-4 Device €
(]

Node Event Log on page 9-6 for more information.

(¢) Configure FireWire Nodes

This tree shows the nodes detected on the FireWire and the
"gadgets” (motors, encoders, and I/O) that the nodes contain. Right-
click on a node or gadget to configure it.

¥14: Force Sens

Cancel
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Right-click an item in the list to display information and settings for each device node. The following
information and settings are available.These may vary depending on the device type.

View and clear device node logs for controllers

Set a robot node clock

View a robot node's information

Unconfigure or designate a robot's device node number
Designate encoder device node numbers

Designate force sensor device node numbers
Configure 1/0 Block address ranges

I Configure 1/O for DeviceNet

Select Configure 1/0 to map I/O to numerical signal numbers for use in programming. The Configure
I/0O function provides DeviceNet scanning, configuration, and mapping.

@ Additional Information

Device nodes must be configured before attempting to map 1/0 to numerical signal numbers.

I DeviceNet Configuration

The following steps are used for configuring DeviceNet 1/0 with ACE 4. The required equipment for
DeviceNet I/O configuration is:

SmartController EX

» Slave DeviceNet Device

Confirm that the SmartController EX and slave DeviceNet devices are connected according to the De-
viceNet topology. For more information, see the ODVA website and download the DeviceNet Planning
and Installation Manual.

Once all the components are installed and connected, use ACE 4 and connect to the SmartController
EX.

@ Additional Information

7-14

The configuration cannot be done in Emulation Mode.

1 Open Multiview Explorer and click Connect to Device in the left-side panel. On the right-side
panel, click the controller address to connect to, as shown in the following figure.
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Offfine .
4 Connect to Device

. New Project

¥ Device
i Open Project Select the device to connect.
@& Import. # Connection type

¥ Connection settings

5 Selected Controller IP Address:
Online
A

ntrol

W, Version Control Explorer

' Operation after Connection

Application Sample
| W Create Application Sampie

. ) Connect
[l Open in Emulation Mode

2 Click the Connect Button. Multiview Explorer shows the connection to the device has been es-
tablished.

3 Expand the Configurations and Setup drop down menu, and select Controller Settings to dis-
play Controller Settings window.

sbuiyes J9]|01u0) Z-1

N

192168163

ainBbyuo) G-z-/

4 Click the Configure Button on the Controller Settings window.

5 When the panel opens, select the Configure 1/0 option and then click Finish Button. This
starts the Configure 1/0 sequence
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6 When the Infroduction pop-up appears, click Next Button.

7 At the DeviceNet Scan step, select Yes, | want to configure DeviceNet for this controller

then click the Next Button

@ Additional Information

The second option in the following figure, No, | want to configure Robot 10 nodes for this
controller, is used for configuring SDIO and I0Blox signals ranges, if the default configuration

is not sufficient.

8 The panel opens the Configure Local Node step for selecting the network Baud Rate and the
SmartController EX node ID. In the example, the Baud Rate is 500K and the SmartController

EX ID is 10. Set the configuration for the node, and click the Next Button.

9 If the SmartController EX had an existing network configuration, the selections will be dis-
played. If it is the first time the configuration has been entered, a pop-up message requesting a

reboot will appear. Click the Yes Button to continue.

10 Once the reboot is completed, a default list with node IDs will appear. Click the Scan Nodes
Button to start scanning the network. Scanning the nodes may require a few minutes. When
the scan completes a panel opens showing the discovered nodes.
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11 To add a device in the robot I/O configuration, check the Configure box for the device and then
click the Next Button. The SmartController EX will reboot.

ind node

Product Name

sbuiyes J9]|01u0) Z-1

7
N
>
o
S
12 When the reboot completes the Configure 10 Signal windows opens and shows all the selected E
Devices and IDs. Configure the inputs and outputs to the robot I/O. S

unt and the starting signal numbes

13 Configure the inputs, by locating the device in the I/O Nodes windows and clicking on the line.
The Selected ID then appears in the Node Mapping.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 717



7 Robot Controller Configuration and Setup

14 Click the Open Range line to select the Range Start. If the Range Start is not what is desired,
enter a different signal number. Next, enter the Count of bits that will be used. Usually, it is
equal to the Input Size (Bit). When all values are entered, click on the Done Mapping Button.
A new line with the same color as the device will appear on the Available Input Signals list.

[ o

1045-1999 955

15 Click the Output Signal tab. Configure the outputs, by locating the device in the I1/O Nodes
windows and clicking on the line. The Selected ID then appears in the Node Mapping.

16 Click the Open Range line to select the Range Start. If the Range Start is not what is desired,
enter a different signal number. Next, enter the Count of bits that will be used. Usually, it is
equal to the Input Size (Bit). When all values are entered, click on the Done Mapping Button.
A new line with the same color as the device will appear on the Available Output Signals list.

1 70nce all Input and Output are configured, click the Next Button to reboot the Controller and
apply the updates to the 1/0 configuration. When the reboot finishes, click the Finish Button to
close the Configure 10 window.
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I Configure Belt Encoder Latches

Select Configure Belt Encoder Latches to view and change latch signals for each encoder channel
of the controller. A Belt Encoder Latch refers to the capture of a conveyor belt encoder position value
when an input signal (latch) changes state. Once configured, the system will monitor and record the
latch signal number and corresponding encoder position (one encoder value) in a first-in-first-out buf-
fer for later access and use in a program. This area can also be used to check current position and
velocity for each encoder channel.

@ Additional Information

» Belt encoder latches are not required for conveyor belt tracking but are recommended for po-
sitional accuracy. Pack Manager requires use of latch signals for all belt tracking applications
for positional accuracy, as well as cross-controller latch handling.

» Encoders should be uniquely numbered in the device node configuration before configuring
encoder channels/latches.

Selecting Configure Belt Encoder Latches and clicking the Finish Button will display the dialog box
shown below.

—

f (=) Configure Belt Encoder Latches E y

¢ Latch Configuration - — =Common Latch Inputs -

Change the latch configuration for each encoder channel by |

editing the latches in the ‘Latch Signals® column. Input 1001

Encoder Channal|l‘o;it\on (ct) {Velocity (ct.’;}| Latch Signals Input 1002
Encoder 0 0 0 1001
Encoder 1 0 Input 1003
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Input 1004
Input 1005

Input 1006

N

Input 1007

Input 1008

Input 1009

Input 1010

Input 1011

ainBbyuo) G-z-/

Input 1012

Item Name Description
1 Encoder Channel Shows the belt encoder channels for the
system.

2 Position (ct) Shows the current position in counts of
the corresponding belt encoder.

3 Velocity (ct/s) Shows the current velocity in counts per
second for the corresponding belt en-
coder.
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Item Name Description

4 Latch Signals Shows the latch signal assignments for
the corresponding belt encoder. One or
more signals can be configured as de-
scribed below.

Use the minus sign to designate a fall-

ing edge condition:

* 1001: When signal 1001 changes
from OFF to ON, the encoder channel
position data will be latched.

* -1001: When signal 1001 changes
from ON to OFF, the encoder channel
position data will be latched.

Use a space between signals to config-

ure multiple signals:

* 1001 1004: When either signal 1001
or 1004 changes from OFF to ON, the
encoder channel position data will be
latched.

* -1001 1003: When signal 1001
changes from ON to OFF or signal
1003 changes from OFF to ON, the
encoder channel position data will be
latched.

5 Add/Remove Encoder Channels Add or remove an encoder channel from
the configuration.

If an encoder channel is not configured
here, that encoder input will not be ac-
cessible in V+ programs or be visible in
other Encoder windows in the project.
Similarly, if extra encoder channels are
present here, they will not provide input.
A correct configuration will allocate one
encoder channel for each belt encoder
on the device node network.

6 Common Latch Inputs Displays the state of available latch in-
put signals.

o ON: Bl &

- OFF:

Input signals 1001-1008 are the position
latch signals for e-Series controllers on
the XIO terminal block. Input signals
1001-1012 are the position latch signals
for the SmartControllerEX on the XDIO
terminal block.

These signals are also used for Robot
Position Latches (refer to 7-5-8 Config-
ure on page 7-44 for more informa-
tion).
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I Configure Robot Position Latches

Select Configure Robot Position Latches and click Finish, to view and change latch signals for
each encoder channel of the controller. A Robot Position Latch refers to the capture of a robot's posi-
tion when an input signal (latch) changes state. A robot's position is captured as a precision point,
which is a data structure containing one value for each joint of the robot. Once configured, the system
will monitor and record the latch signal number and corresponding robot joint positions in a first-in-first-
out buffer for later access and in a program. Robot position latches are most frequently used for appli-
cations that require vision-guided position refinement without stopping robot motion.

Configure Robot Position Latches

Select Position Latch

If applicable enable Force Sensor and select Latches for each robot.

Click Save when you are finished.

[Number|  Type

Ege\—;ge;;

: 10

¥ n

| ||

= = -

oE K

- m o

- m o

] EA
S
)
(7
o
g‘.
«Q
(7]
Item Name Description
Force Sensor Selection Select to enable a Force Sensor. 7
2 Add Latches Button Click the button to display a list of avail-

able input signals to trigger the Robot
Position Latch.

3 Edge Selection Shows selection as either a rising edge
+Edge or falling edge -Edge signal.

ainBbyuo) G-z-/

I Configure System Settings

Selecting Configure System Settings and clicking the Finish Button will display the dialog box
shown below.
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GobfitiliicSistamiSatti

stem Parameters

em parameters value

Edit System parameters. Click Save when done
Trajectory Period (G016 T

1P Address
Subnet Mask
e
Controller Name

el 1gs
Task Number
Input Mapping
Output Mapping

The following items are accessible in this area.

® Trajectory Period
The trajectory period defines the interval between set points calculated during robot motion trajec-
tory generation. The default setting of 16 ms is adequate for most applications because the servo
loop receives set points and controls motor position based on micro-interpolation at 8 khz (125 ps).
In some situations it is helpful to decrease trajectory period, which results in more frequent set
point generation to decrease path following error. However, reducing this value can have a noticea-
ble impact on quantity of calculations and processor usage, especially for embedded controllers.

@ Additional Information

Unnecessary decrease of trajectory period may consume processing time needed for user pro-
grams running in the controller. Refer to 5-9-10 Profiler on page 5-47 for more information

@ IP Address
View and change the IP address of the connected controller.

® Subnet Mask

View and change the subnet mask of the connected controller.

@ Gateway
View and change the Gateway of the connected controller.

® Controller Name

View and change the connected controller's name.

@ Safety Timeout

View and change the Safety Timeout setting for the connected controller. This controls the behavior
of the robot high power request sent by a connected PC, executing program, Front Panel High
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Power Enable button, or optional pendant. If a safety timeout is enabled, the robot power button on
the front panel will blink for a specified amount of seconds after a high power request is made. If
the robot power button is not pressed within the specified time, a safety timeout occurs and robot

power is not applied.

Precautions for Safe Use

Ensure adequate safety measures are taken if the safety timeout is disabled.

The default setting for the Safety Timeout is 10 seconds. Use the following settings to adjust the

Safety Timeout.

» 0 seconds: disables the high power request secondary action and robot power is applied immedi-
ately.

» 1 to 60 seconds: enables the high power request secondary action and robot power is applied if
the Robot Power button is pressed on the front panel within the specified amount of time.

Precautions for Safe Use

Robot maintenance and troubleshooting procedures require the safety timeout to be enabled.
The robot's flashing high power indicator is used to verify that the lamp is not burned out and
this should be considered before disabling the safety timeout feature.

@ Auto Start
Enable or disable an Auto Start program. If Auto Start is enabled, as the controller completes boot
process it will load and execute D:\AUTO.V2. An AUTO.V2 program has no user-defined error han-
dling and should be kept simple to load modules or variable files and execute a program that han-

sbuiyes J9]|01u0) Z-1

dles system startup. Refer to 7-3 Save Configuration on page 7-28 for more information. 7
® Task Number (ePLC Settings)
-
View and change the Task Number used for an ePLC configuration. This defines the first task that E
ePLC programs will start executing on when Auto Start is enabled (eplc_autostart). ePLC task 0
numbers must be between 7 and 15 and will occupy at least 5 tasks when Auto Start is enabled. é“
@

@ Additional Information

ePLC settings typically do not need to be changed after Auto Start is enabled.

@ Input Mapping (ePLC Settings)
View and change the Input Mapping used for an ePLC configuration. This defines the first input sig-
nal in the range of signals mapped by ePLC programs.

@ Output Mapping (ePLC Settings)
View and change the Output Mapping for an ePLC configuration. This defines the first output signal
in the range of signals mapped by ePLC programs.

@ Auto Start (ePLC Settings)
Select the Auto Start behavior when using the ePLC function. When Auto Start is enabled,
DAADEPT\UTIL\ePLC3.v2 will be loaded and executed on the designated task number and initial-
ized with the Input and Output Mapping signal numbers.
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7-24

I Configure PROFINET Settings

Use the Configure PROFINET Settings area to add, edit, or delete variables associated with PROFI-
NET data exchange.
Set IO Type to | for input data from the PROFINET Controller. Set 10 Type to O for output data from

the robot controller PROFINET device.

Selecting Configure PROFINET Settings and clicking the Finish Button will display the dialog box

shown below. This area can also be accessed by double-clicking the PROFINET object in the Task

Status Control area. Refer to 5-9 Task Status Control on page 5-40 for more information.

The following PROFINET configuration and information is available in this area.

* PROFINET module V+ variable data exchange configuration.

* PROFINET communication behavior and settings.

* Import and Export configuration information.

Make the following considerations when configuring the PROFINET variable data exchange.

* The information in this area must directly correspond with the PROFINET Controller configuration.

» Brackets [] must follow the variable name when declaring an array variable type. Array variables
must also have an array length set. A $ character must proceed the variable name when declaring a
string variable type. String variables must also have an array length set. V+ variable naming con-
vention must be followed. Refer to V+ User's Manual (Cat. No. 1671) for more information.

« After the PROFINET configuration is saved, variables are automatically created and can be viewed
in the Variable Editor area. Refer to 6-4 V+ Variable Editor on page 6-13 for more information.

» Saving a new PROFINET configuration requires a controller reboot to apply the changes.

Use the information below to understand other functions in the Configure PROFINET Settings area.

Item

Description

Communication
Area

Enable PROFINET

Enables or disables PROFINET communications for
the currently selected robot controller.

Behavior on communication error | Determines the behavior when a communication error

occurs.
* Robot Input Value: Clear to 0
All Input variables have a 0 value.
* Robot Input Value: hold last value
All Input variables retain their values when the error
occurred.
* Robot: Stop
The robot stops motion.
* Robot: Stop and Disable Power
The robot stops and then disables High Power.
* Robot: Ignore
No change to robot behavior.

Remaining bytes to map Displayes the available bytes remaining while consid-

ering the existing configuration that was entered.
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Item Description

Import Configuration Button Import an existing configuration file from another ACE
project.

Export Configuration Button Export the configuration file for use with another ACE
project.

Export GSDML Button Export GSDML information to the local PC for use with
a PROFINET configuration tool.

Save Button Save the existing PROFINET configuration. This will
require a robot controller reboot to apply the new con-
figuration.

After the configuration is saved and the controller is re-
booted, all new variables associated with PROFINET
data exchange will be available for use with V+ pro-
grams.

Close Button Close the Configure PROFINET Settings area.

@ Additional Information

Refer to the PROFINET Fieldbus Industrial Robot Configuration User’s Guide (Cat. No. 1658)
for more information about PROFINET configuration.

7-2-6  Backup/Restore

Use the Backup/Restore function to backup, restore, or compare the V+ operating system files and
directories. Clicking the Backup/Restore Button displays the Backup/Restore Options Dialog Box.
This is selectable only while online with the controller.
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& Encoders

# Upgrade B Configure D Backup/Restore
4 Configuration

Backup/Restore Options

What would you like to perform?

@ Backup V+

aJ0)say/dnyoeg 9-z-/

@ Restore V+

@ Compare V+ to Backup

I Backup V+

Use the Backup V+ function to back up the V+ operating system files and directories to the connected
PC. Select Backup V+ and then click the Finish Button to display the following window.

Choose a PC directory for the V+ operating system files and directories to be stored and then click the
Backup Button to proceed.

@ Additional Information

The backup process takes several minutes. If there are files present in the selected PC directo-
ry, a prompt opens to remove them before the backup process can begin.
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(¢) Backup V+ to PC

This operation backs up a V+ system on a controller to a zip file on PC.
Select a directory on the PC before starting.

r Directory

I Restore V+

Use the Restore V+ function to restore the V+ operating system files and directories from a directory

on the connected PC. Select Restore V+ and then click the Finish Button to display the following win-
dow.

Choose a PC directory where the desired V+ system zip file is located and then click the Restore
Button to proceed.

@ Additional Information

The restore process takes several minutes.

| ©) Restore Vi from PC

This operation restores a V+ system on a controller. Select the Backup
zip file on the PC before starting.

—Zip File

I Compare V+ to Backup

Use the Compare V+ to Backup function to compare V+ operating system files and directories stored

on the connected PC with those in the connected controller. Select Compare V+ to Backup and then
click the Finish Button to display the following window.

Select a PC directory where the V+ system zip file for comparison is located and then click the
Compare Button to proceed.

@ Additional Information

The compare process takes several minutes.

. (<) Compare V+ To Backup on PC

This operation Compares V+ files on a controller with the Backup files.
Select the Backup zip file on the PC before starting.

 Zip File
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7-2-7 Encoders

Use the Encoders function to configure and check operating status of devices connected to the con-
troller's encoder channels. Clicking the Encoders Button displays the Encoders Dialog Box.

Lontred

# Upgrade B Configure @ Backup/Restore # Encoders
4 Configuration

tem Options

Host Address

4 Parameters

Automatically Set Time

Dry Run
Enabled Encoder Count
IP Address 10.151.207.30

T = =
) Encoders
Encoder Channel Position (ct) Velocity (ct/s) | Configure |

Encoder 1 0 Configure

The Encoders Dialog Box displays all encoder channels that have been configured. The Configure
Button is reserved for future use.

If an encoder channel that is present does not appear, check the Device Node Configuration and Belt
Encoder Latch configuration.

To view and configure all encoder channels, ensure that all encoder channels are added in the Config-
ure Belt Encoder Latches Dialog Box even if latches are unnecessary. Refer to Configure Belt Encoder
Latches on page 7-19 for more information.

sbuiyeg J9]|013u0) Z-1

7
@ Additional Information
~
* Itis possible to enter position and velocity values for an encoder while in Emulation Mode. it
However, typical interaction with emulated belt encoder travel is handled in a V+ program or a m
Process Belt object when working with a Process Manager. §
» Robot Vision Manager Sample wizards that include belt tracking demonstrate an example of 2

turning on a simulated belt encoder in a V+ program. Refer to the rob.pick.init V+ program
created with a Robot Vision Manager Sample using belt tracking, as shown below.

Haa%-ox
58 ENAELE BELT B
59 DEFEELT $pick.belt[0] = pick.belt[0], pick.encoder[0], 1, scale
60 WINDOW %pick.belt[0] = upstream, downstream
61
62 |; Start the belt
&3
54 conv = VPRRAMETER($sv.client ip, -1, pick.cam.num[0], beltonoff, , rob.number[0])
&5 SIGNAL conv
67 |; Turn the conveyor cn in emulation mode
68
69 B IF sv.emulate.mode THEN
70 SETDEVICE (0, pick.encoder[0]-1, stt, 12) emul.belt.vel/scale
7 END
72
73 RETURN
T -tND
75 | |
H ‘B

Show List 0 Errors
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7-3 Save Configuration

7-28

The Save Configuration selection in the Multiview Explorer provides options for saving programs, vari-
ables, and belt calibrations to the controller in the DISK>D:\ARCHIVE\ location.

Multiview Explorer - tion x| + | Toolbox

SmartControllerd v | graims and Variables on Controller when project is saved (DISK> D:VARCHIVEY il i

v

Cenfigurations and Setup | B Save Variables by Category
Controller Settings |
l Module Name Save Location Clear | Select |

> EEET

Program to Execute

Task Number

W Save Belt Calibrations

This area also provides the capability to generate an AUTO.V2 program that can load modules, varia-
ble file contents, and execute a specific program on a specific task. The Program to Execute and Task
Number Fields are used when generating the contents of the AUTO.V2 program after clicking the
Generate Auto Module Button. The generated AUTO.V2 will also include program instructions for
loading the saved modules. In order to execute this program at bootup, enable Auto Start (refer to
Auto Start on page 7-23 for more information).

If Save Programs and Variables on Controller when project is saved is enabled, the following items will
automatically save to the controller every time the project is saved.

* V+ programs

* Variables

» Belt Calibrations

If Save Variables by Category is enabled, individual files will be saved based on the category name.
Variables without a category designation will be saved to a file named OTHERS.VAR. Refer to Cate-
gory on page 6-14 for more information about variable categories.

All variables will be saved in a single file named GLOBALS.VAR if Save Variables by Category is not
selected. Modules will be saved in a file called {module name}.pg. Use the Select Button (mmmmm) to

choose an alternate storage location for the Variable and Module files on the controller. The AUTO.V2
program will be stored at D:\AUTO.V2 on the controller when clicking the Save to Controller Button.
Use the Save to Controller Button to manually save all items to the controller.

The Save to Controller and Generate Auto Module Buttons function only when an online connection
is present.

If Robot Vision Manager Belt Calibrations are present, select Save Belt Calibrations and then use the
Add (E) or Remove (H) Buttons to choose calibrations that are to be saved to the controller. Refer to

8-3-5 Belt Calibration on page 8-23 for more information.
Belt Calibrations will be saved to DISK>D:\ARCHIVE\BELT.DAT when the Save To Controller Button
is clicked.
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@ Additional Information

» The transfer may be interrupted if power is lost at the controller while saving data.

* Many Save Configuration items are not available while offline.

» The selection for Save Programs and Variables on Controller must be enabled to save belt
calibrations to the controller

* When Emulation Mode is enabled, saving data to the virtual controller may result in a loss of

data.

uoneinbyuoy aAeg ¢-/

N
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7-4 Monitor Window

The Monitor Window is used to input V+ Monitor Commands and receive responses from a controller.
When the Monitor Window is open it can also output error information when an error occurs. User pro-
gram output from the TYPE keyword can also be displayed within this window.

@ Additional Information

» The Monitor Window operates in read-only mode while offline.
» For a complete list of V+ Monitor Command Keywords, refer to the eV+ Language Reference
Guide (Cat. No. 1605) or the V+ Keyword Reference Manual (Cat. No. 1672).

FUH el TR, W K

2. D Sa-IXIE, Prsdistcdan H (]

7-4-1  Using the Monitor Window

When the input prompt cursor is blinking, the system is ready to accept Monitor Commands. Find the
input prompt cursor at the bottom of the Monitor Window.

Up and down arrow keys can recall recent Monitor Commands for convenient re-execution.

Moving the scroll bar away from the bottom will pause auto-scroll. Return the scroll bar to the bottom
to resume auto-scroll.

Closing the Monitor Window will clear the recent Monitor Command history.
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File Edit View Insert Controller Tools Window Help

Multiview Explorer
Smart Controller0 v Rdept eV+

¥ TR Copyright (c) 2007-2016 by Omron Adept Technologies, Inc. A1l rights reserved.

Controll tin: Software: 2.4 0 {Edit C2, 03-Jun-2018, Production Release) Undock
2 |
ntroller
B447

Robots Robot 1} 563-209 1000-41-0 6

M Adept Cocbra s500 Robot.
¥ RlCobra500

L - IO EndEffectord

Address DISK>DAARCHIVEY

| Neme
BELT.DAT
OTHERVAR

A Fitter #
Project Shortcut View » 3 X
B Shortcut Root Folder

Access Level: Engineer

7-4-2  Monitor Command Entry

Monitor Command do not have to be typed completely. Type only enough characters to uniquely iden-
tify the Monitor Command Keyword. For example, the only Monitor Command Keyword that begins
with STAT is STATUS. Therefore, typing STAT is sufficient to execute the STATUS Monitor Command.
Typing STA will result in the Ambiguous Name error because it could refer to either the STATUS or

STACK command.

MOPUIAA JIOJIUOIN -1

N

7-4-3  Monitor Command Keyword Parameters

Most Monitor Command Keywords require additional information that tells the system exactly how to
execute the command. This additional information is specified as parameters on the command line.
Specify unique information for each Monitor Command Keyword parameter.

Monitor Command Keyword parameters must be entered in the order they are listed and they must be
separated (delimited) in exactly the fashion shown. A comma is normally used to separate parame-
ters. Occasionally, an equal sign is used. A space must be typed between a command and its list of

Anug puewwoy JONUO Z--/

parameters.

Spaces before and after parameter separators are optional. Monitor Command Keyword parameters
can be optional or required. If a parameter is required, a value must be entered on the command line
or the Monitor Command will not execute correctly. If a parameter is optional, its value can be omitted
and the system will substitute a default value. For example, the command STATUS has one optional
parameter. If the command STATUS is entered, status information for all the used system tasks will be
displayed. If the command STATUS 1 is entered, status information will be displayed only for system
task number 1.

If one or more parameters follow an omitted parameter, the parameter separator(s) must be typed. If
all the parameters following an omitted parameter are optional, and those parameters are omitted, the
separators do not need to be typed.
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7-4-4  Canceling a Monitor Command

To cancel an executing Monitor Command, press CTRL+C. This will NOT halt a program that was
started with the EXECUTE command (the ABORT command halts an executing program)

7-4-5  Executing a Monitor Command

To execute a Monitor Command, type the command at the input prompt cursor. The results of the com-
mand are displayed in the same window.

ACE tasks cannot be aborted from the Monitor Window in an ACE project. To abort an ACE task, use
the Monitor Window that is provided at the Connect to Device Dialog Box. Refer to 4-1 Going Online
with a Robot Controller on page 4-2 for more information.
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7-5 Robot Objects

Robot Objects represent robots that are installed on a controller. After a robot is installed, it appears in
the Multiview Explorer to provide access to robot configuration and other related settings.

@ Additional Information

+ Many Robot Object configuration and control settings are not available while offline. To ac-
cess all available items, open the Robot Object while online. Refer to the following section for
more details.

* When Emulation Mode is enabled, certain Robot object settings are not available.

File Edit View Insert Coniroller Tools Window Help

Multiview Explorer CH P RICSBras00 TR < Toolbox
Smart Controller) ¥ Object  Configure . Control v

4 3D Visualization

e
i on

Collision Program

4 Configuration
Control Configuration

Enabled

L IoEndEffectod | pgion Specifications
> Rl I Timing Specifications
Robot Number &

b Joints 4-item collection

b Motors 4-item collection
Default Hand Open Signal 3001
Default Hand Close Signal 3002

Visible
Flag indicating whether the object should be rendered in 3D visualization.

s)o8lqO 30q0Yy G-/

Program | Location

N

Robot Objects must be added to a new ACE project while online with a controller. Right-click Robots
in the Multiview Explorer to display the Configure Robots option, shown below . Use this option to add
a new robot to an ACE project, or to manually add robots to a project running in Emulation Mode.
When connecting to a physical controller, robots the connected robots will be present in the project
after the connection is established.

1040y 8nBYuoY |L-G-/

@ Additional Information

The Configure Robots Dialog Box can also be accessed through the Controller Settings area.
Refer to 7-2-5 Configure on page 7-12 for more information.
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Confi Robots

Install Robots

Select Robots to install on the Controller

Select Robots o install on the Controller Installed Robots

Platform Selection Available Robots Robot Number Robot Type

Set Singularity Deviation Gl 1 Viper 650

o Cobra 350
Positioning Robots Cobra 450
‘Cobra 500
Cobra 600
Lite
Standard
Pro
Cobra 650
‘Cobra 800
Lite
Standard
Pro
‘Cobra 800 - Inverted
Lite
Standard
Pro
Viper
Viper 650
Viper 850
Viper 1300
Viper 1700
Viper 1700D
Parallel
Homet 565 - 3 Axi
Homet 565 -
Quattro 6!
‘Quattro 800 (H/HS)
Other

Cancel

Depending upon the configuration and robot workspace, a configuration singularity may develop. A
configuration singularity can be defined as a location in the robot workspace where two or more joints
no longer independently control the position and orientation of the tool. As a robot executes a straight-
line motion that moves close to a configuration singularity, the robot joint speeds necessary to achieve
that motion become excessive. This speed control and motion can be controlled through the use of the
Singularity Deviation.

When the robot is selected, the Singularity Deviation can be set to prevent the condition from occur-
ring thereby preventing excessive joint motor speeds. The addition and testing of the Singularity
Deviation offset should be done in JOG mode.

all on the Controller

install on the Controller Installed Robots
Robot Number: Robot Type
1 Viper 650

Cancel

After the robot is selected, click Set Singularity Deviation to enable that option.
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Configure Robots:

Set Singularity Deviation
Set Singularity deviation for the Viper robots.

Install Robots
Set Singularity deviation for each Viper robot in the list.

Press Next when done.

Robots

Robot Number | Robot Type

S y
1 Viper 650 o 2]

Cancel

Set the value for the Singularity Deviation between 0, for no deviation to 100. The deviation is not line-
ar and applies to the relative joint positions and motor speeds as the robot moves through the work-
space.

7-5-1  Configure Robots

Access the Configure Robots menu item by right-clicking Robots and click Configure Robots.

File Edit View Insert Controller Tools Window Help

s)o8lqO 30q0Yy G-/

Multiview Explorer

~ 1
SmartControllerd v

L4 Configurations and Setup

7
[ Frogrammig | ~
Add Shortcut 61
o
S
(é':
Use the Configure Robots Dialog Box to select robots to install on the controller. In the Configure i
Robots Dialog Box, select specific robots to manually install on the controller or select Auto gf
)

Configuration. After selecting robots to install on the controller, platform selection (if applicable) and
robot positioning are required to complete the Configure Robots process.

Robot Type
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7-5-2

7-36

@ Additional Information

Refer to 5-3 3D Visualizer on page 5-24 for more information about robot positioning in a
3D workspace.

I Auto Configuration Considerations

The default robot configuration uses Auto Configuration for identifying the physically connected robot
type(s). The identification process occurs when V+ accesses a connected robot's RSC (Robot Signa-
ture Card) data during boot up.

Auto Configuration is convenient when a controller is used with a varying number of connected robots
(such as demonstrations or other applications needing interchangeable robots).

The V+ log may contain extra errors or warnings if there are fewer robots connected than present in
the controller configuration.

If more robots are physically connected than listed in the controller configuration, they will exist on the
device node network but need configuration before ACE and V+ programs can fully support them.

@ Additional Information

Auto Configuration is not available when ACE software is running in Emulation Mode.

1/0 EndEffectors

I/0O EndEffectors, also called tools, end effectors, and grippers can be used in picking, placing, dis-
pensing, or other functions common to robotic applications. End effectors are often driven by digital
outputs to grip, extend, retract, or dispense. Inputs are commonly used on end effectors to detect parts
presence and extend / retract status.

Most robots have a single end effector, but some may have multiple end effectors to pick and place
multiple objects at the same time. ACE supports these variations with the I/O EndEffector settings de-
scribed below.

By default, one end effector object is automatically added with a Robot Object (1/0O EndEffector0). This
is an I/O driven gripper with single or multiple end effector tips. It uses digital input and output signals
to control each tip. Additional 1/0O EndEffector objects may be added as needed for a specific applica-
tion, such as calibration pointers used to perform calibration for systems with multi-tip process grip-
pers.

@ Additional Information

I/0O EndEffector objects represent grippers that are wired to and controlled by the robot control-
ler device. /0 EndEffectors are defined in the robot controller device because they are associ-
ated with specific robots, but full functionality of the I/O EndEffector is utilized by a Process
Manager configured in an Application Manager device.

To add additional 1/0 EndEffector objects, right-click a Robot Object in the Multiview Explorer, select
Add and then click I/O EndEffector.
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Multiview Explorer
Smart Controller0 v

44 Configurations and Seiup

~Inputs —

Opened Y @

Closed

TipOffset —————————

0,000 0.000 0.000 0.000 0.000 0.000 : - BES |

4 Configuration
Payload
Selected Index

s)o8lqO 30q0Yy G-/

Use Tip Selection

Tip Selection Task

Gripper Tip Selection Program

7
Item Name Description
1 Add/Delete Used to add a new gripper tip or to delete an existing gripper tip. o
Buttons N
Tip List Displays the list of defined gripper tips. r?-l
For robot-to-belt or robot-to-camera calibrations, if a gripper has multiple :"ﬁ
tips defined, the entire tool (all tips) will be used to pick up and release the ?
part during the calibration procedure. The center line of the gripper will be g
]

used as the reference tool in the calibration procedure.

If multiple tips are defined, it can be useful to create a second 1/0 EndEffec-
tor object that stores a single tip offset for use when performing calibrations
because the calibration process allows a choice for which 1/0 EndEffector
object to use, regardless if the physical end effector needs to be changed.
Refer to 8-7-5 Process Manager Object on page 8-117 for more information.
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Item Name Description
2 Outputs / In- Defines the Open / Close or Extend / Retract activation signals and

puts Opened / Closed or Extended / Retracted status signals for the selected tip.
Define multiple signals by entering the signal numbers separated by a
space (for example: 97 98). If the output signals are not valid signals, they
are ignored.

When multiple signals are defined, the following icon colors apply:

@ ON

Ml OFF

I multiple signals (not all signals are ON or OFF)

When Emulation Mode is enabled, the input signals are ignored, but soft
signals can be substituted for testing purposes.

Presence Defines an input signal from a part-presence sensor that indicates the pres-
ence (ON) or absence (OFF) of a part in the gripper. If specified, the status
of the presence sensor is checked when picking or placing a part. Before
the robot places a part at a target, the signal must be ON. Before the robot
picks a part, the signal must be OFF.

Input signals are ignored in Emulation Mode, but soft signals will be moni-
tored.

Grip Dwell The time (in seconds) to wait when gripping or releasing before continuing

TimeRelease operation. This should be the actuation time for the gripper.

Dwell Time

Open/Close Click this tab to access the Open/Close signal settings for the selected tip.

Tab

Extend/Retract | Click this tab to access the Extend/Retract signal settings for the selected

Tab tip.

Open t'? / Use the Open Tip (!) and Close Tip (E) Buttons to send a open tip or

Close Tip But-

tons close tip signal to the selected tip.

Exttendt -_II-_'_p / Use the Extend Tip (ﬂ) and Retract Tip (ﬂ) Buttons to send an extend

BSt:c&)]r?s P tip or retract trip signal to the selected tip.

Extend/Retract | The time (in seconds) to wait when extending or retracting, before continu-

Dwell Time ing operation. The value represents the minimum time to dwell. After the
specified dwell time, the input signals are checked.

Tip Offset Shows the current offset for the selected tip in the 3D Visualizer. To change
the offset, click the Teach Tool Tip Wizard Button (%K_), which starts the
Tool Offset Wizard.

3 Visible Enables the display of the I/O EndEffector tip positions in the 3D Visualizer.
Refer to 8-2 3D Visualization on page 8-10 for more information.

Collision Pro- Select a program that is invoked when the 3D Visualizer detects a collision.

gram Refer to 5-3-4 Graphical Collision Detection on page 5-29 for more informa-
tion.

Tip Radius The radius of the tip when drawing the 1/0 EndEffector in the 3D Visualizer.
Refer to 8-2 3D Visualization on page 8-10 for more information.
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Item Name Description

4 Payload The weight of the gripper plus the weight of the heaviest part the robot will
carry (in kg). Setting the correct payload will lower tracking error and settling
time, making the robot motion more precise and faster at the end of the mo-
tion.

A negative value restores the default payload for this robot.

Selected Index | The currently selected /10 EndEffector tip. Choose Centerline when multiple
tips are present.

Max Grip Time | Maximum time allowed for the grip to be verified and part presence to be
satisfied, in seconds.

5 Use Tip Selec- | When enabled, the tip selection program will be called when a tip is select-
tion ed.
Tip Selec- The task used when executing the tip selection program.
tion Task
Gripper Tip Se- | The V+ program that is called when a tip is selected.
lection Pro- This is used in the case where the gripper has some additional operation re-
gram quired to switch the tips. For example, there might be some additional 1/0

that needs to be set (or a motor moved) to physically move the tips.

I /0 EndEffector Settings

ACE software provides an interface for setting various gripper-related parameters, such as end effec-
tor tips, minimum grip time, and maximum grip time. To open the 1/0 EndEffector settings area, dou-
ble-click the 1/0 EndEffector Object in the Multiview Explorer.

s)o8lqO 30q0Yy G-/

@ Additional Information

I/0O EndEffector properties can be accessed from V+ programs using VPARAMETER and VLO-
CATION keywords. Refer to the V+ Keyword Reference Manual (Cat. No. 1672) for more details
or create a Robot Vision Manager application sample that includes vision for V+ program code
examples. Using Robot Vision Manager keywords requires an online connection between the
ACE software and a controller.

N

M Precautions for Correct Use

uoneziensiA Ag €-G-2

I/0O EndEffector settings are not saved on the controller with the Save Configuration function.

7-5-3 3D Visualization

The 3D Visualization setting area is found in the main view of the Robot Object editor area. It is used
to adjust 3D visualization settings for the Robot Object. It contains the following items.

@ Additional Information

Refer to 8-2 3D Visualization on page 8-10 for more information about 3D Visualizer.
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a Conisguiauon
Control Configuration
Enabled

Motion Specifications

Timing Specifications

Robot Number

b Joints 4-item collection

b M 4-item collection
1| 2001
3002

Drive Power Indicator Enable

Enable Brake Release Input
4 End-Effector

Selected End-Effector

Location

Offset From Parent

Parent

Visible

The Visible Check Box indicates whether the Robot Object should be rendered in 3D visualization.

Collision Program

7-5-4

7-40

The Collision Program field allows selection of a C# program that is invoked when the 3D Visualizer
detects a collision between two objects. Use the Selection Button (H) to select a program.

% Additional Information

Refer to 6-5 Application Manager Programming on page 6-19 for more information about
C# programs. Refer to 5-3-4 Graphical Collision Detection on page 5-29 for more information
about collision detection with the 3D Visualizer.

Configuration

The Configuration setting area is found in the main view of the Robot Object Editor Area. It is used to
adjust robot configuration settings for the Robot Object. It contains the following items.

Configuration setting changes take affect immediately, but will not be retained after a power cycle or
reboot unless Save Startup Specifications is selected from the Configure Menu. Refer to Save Startup
Specifications on page 7-44 for more information.
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I Control Configuration

The Control Configuration ltem displays the license status of the Robot Object.

| Enabled

The Enabled Selection enables or disables control of this robot. This is typically used during debug-
ging and troubleshooting.

s)o8lqO 30q0Yy G-/

I Motion Specifications

N

The Motion Specifications ltem can be expanded to display several settings for robot speed and accel-

eration as described below. >
A
Item Description é:
Cartesian Rotation Acceleration Specifies the Cartesian rotation acceleration at ACCEL 100 (deg/ ‘_'E,
sec?). %
Cartesian Rotation Speed Specifies the Cartesian rotation speed at SPEED 100 (deg/sec).
Cartesian Translation Acceleration Specifies the Cartesian translation acceleration at ACCEL 100
(mm/sec?).
Cartesian Translation Speed Specifies the Cartesian translation speed at SPEED 100 (mm/sec).
Max Percent Acceleration Specifies the Maximum allowable percent acceleration from an AC-
CEL command.
Max Percent Deceleration Specifies the Maximum allowable percent deceleration from an AC-
CEL command.
Max Percent Speed Specifies the Maximum allowable speed from a SPEED command.
SCALE.ACCEL Upper Limit Specifies the Program speed above which accelerations are saturat-
ed when SCALE.ACCEL is enabled.

I Timing Specifications

Timing Specifications are only available with Expert Access.
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I Robot Number

The Robot Number Field specifies the robot's designated number for the device node configuration.
Use the Configure Options - Configure Device Nodes to change this value. Refer to 7-5-8 Configure
on page 7-44 for more information.

® Robot Number Considerations

If only one robot is present in the system, it must be configured as Robot Number 1.
If multiple robots are present in the system, they must have unique Robot Numbers.

I Joints

The Joints Item can be expanded to display settings for range of motion limit, full speed limit, and full
acceleration limit of each robot joint.

I Motors

The Motors item can be expanded to display settings for motor gain and nulling tolerances for each
servo motor in the robot.

Item Description

Motor Gains Only available with Expert Access enabled. Contact your
local OMRON representative for more information.

Fine Nulling Tolerance Specifies the tolerance for the number of servo motor en-
coder feedback counts to consider a move complete when
a move is made after specifying FINE tolerance. Refer to
the eV+ Language Reference Guide (Cat. No. 1605) or the
V+ Keyword Reference Manual (Cat. No. 1672) for more
information.

Coarse Nulling Tolerance Specifies the tolerance for the number of servo motor en-
coder feedback counts to consider a move complete when
a move is made after specifying COARSE tolerance. Re-
fer to the eV+ Language Reference Guide (Cat. No. 1605)
or the V+ Keyword Reference Manual (Cat. No. 1672) for
more information.

I Default Hand Open Signal

The Default Hand Open Signal field specifies the output for the V+ keywords OPEN, OPENI, CLOSE,
and CLOSEI. Refer to the eV+ Language Reference Guide (Cat. No. 1605) or the V+ Keyword
Reference Manual (Cat. No. 1672) for more information.

I Default Hand Close Signal

The Default Hand Close Signal field specifies the output for the V+ keywords OPEN, OPENI, CLOSE,
and CLOSEI. Refer to the eV+ Language Reference Guide (Cat. No. 1605) or the V+ Keyword
Reference Manual (Cat. No. 1672) for more information.
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I Drive Power Indicator Enable

The Drive Power Indicator Enable Selection is used to enable or disable the signal to indicate robot
power. When enabled, an external indicator can be used to signal when robot power is ON. Refer to
the appropriate robot user's manual for more information.

Precautions for Safe Use

The user is responsible to connect and install the appropriate visual indicator(s) as per the re-
quirements of UL 1740. This function is required to be enabled to meet UL 1740 requirements.

I Enable Brake Release Input

The Enable Brake Release Input Selection is used to turn ON or OFF the brake release input signal.
Selecting this item will allow an external signal to be used for robot brake control.

7-5-5 End-Effector

The End-Effector Setting is used to select an I/O EndEffector for the Robot Object. This allows a Proc-

<
ess Manager to reference the number of tips available for that robot when defining multi-pick process, t';
and to control the gripper signals for a specific robot when the Process Manager is active. §-
0
g
' 8
= (7]
@ 7

1 s
4-item collection I\‘
(é)]
4-item collection cl“_|
D d Open Signa 3001 = m
3002 5 3
2 m
= =3
[0}
Q
/Smart Contraller0/Robots/R1Cabra300/10 EndEff| S)
0.000 0.000 0.000 0.000 0.000 0.000 : -

I Offset From Parent

The Offset From Parent Field specifies a coordinate offset for the Robot Object relative to a parent
item for 3D Visualization. This allows relative positioning of objects in workspace coordinates. A robot
is typically a parent to other objects. The values are specified as X, Y, Z, yaw, pitch, and roll.

I Parent

The Parent Selection specifies the object this robot will be relative to (using the Offset From Parent
Parameter). Refer to 8-2-1 Adding Shapes on page 8-10 for more information.
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7-5-6 Location

The Location Setting Area is used to set the workspace coordinates of the Robot Object in 3D Visuali-
zation. It contains the following items.

3D Visualization

b Configuration

b End-Effector
4 location

Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.000

7-5-7  Object

The Object Menu displays the Expert Access options described below.

b Location

I Expert Access

Expert Access grants access to all available parameters and settings. Contact your local OMRON rep-
resentative for more information.

7-5-8  Configure
The Configure Menu displays the configuration items described below.

Configure . Control.
Save Startup Specifications
R Load Spec File
Save Spec File
Axes, Options, and Kinematics
Obstacles
S-Curve Profiles

Safety Settings

I Save Startup Specifications

Selecting Save Startup Specifications will save all robot and motor specifications to the V+ boot disk.
This is the same function that is present in the Controller Settings - Control Menu. Refer to 7-2-3 Con-
trol on page 7-7 for more information

I Load Spec File

A Spec file can be used to restore robot and motor specifications from a saved file. Selecting Load
Spec File will open the Load Spec File Dialog Box. Choose a location where the saved Spec File is
stored and then click the Next Button to proceed.
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n file you wish to load.

+ Select Mode: © Robot specification file
Select Motor
Select Part Number
Select Platform
Select File

I Save Spec File

A Spec file can be saved to store robot and motor specifications. Select Save Spec File to open the

.

Save Spec File Dialog Box. Choose a location on the PC to save the Spec File and then click the Next g

Button to proceed. §-

Save Spec File o

ode k=3

I Select the kind of specification file you want to save. g

; 73
: * Select Mode O Robot specification file

o

&

[o2)

0O

o

3

E

c

@

Cancel

I Axes, Options and Kinematics

Some robots have a variable number of joints and option bits that control the presence of special fea-
tures and kinematic parameters used in position calculations. The Axes, Options, and Kinematic
Parameters Dialog Box enables the editing of these parameters.

M Precautions for Correct Use

Improper editing of robot joints, option bits, and kinematic parameters can cause the robot to
malfunction or become inoperable. Editing must be performed by qualified personnel only.
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] (5) Axes, Options, and Kinematics =n o]

Enabled Axes
5 Shoulder
£ Elbow
Ez

ing J4 Calibration
CALIBRATE command at boot

Inner Link Length
Length of the inner link, in mm.

Cancel

® Enabled Axes

The Enabled Axes Area is used to enable / disable the joints (axes) of the robot. If the robot does
not have joints that can be enabled / disabled, the Enabled Axes Check Boxes will be disabled.

® Robot Options

Use the Robot Options Area is used to select the robot option bits. Refer to the robot kinematic
module documentation for the robot option bits that apply to the specific robot. See the table below

for some common option bits.

Item

Description

Free mode power OFF

Robot power is turned OFF rather than disabling the
individual amplifier.

Execute CALIBRATE command at boot

Calibrate the robot after the V+ operating system
boots. This is set by default on all Viper and Cobra
s350 robots. This only works if the robot can calibrate
with power OFF. It does not work on Cobra robots be-
cause they must move joint 4 during calibration.

Check joint interpolated collisions

While moving, check for obstacle collisions even for
joint-interpolated moves. This causes slightly more
CPU usage if set, because it requires the robot to per-
form a kinematic solution that is not part of the normal
operation.

Z-up during J4 calibration

On Cobra robots, J4 must rotate slightly during calibra-
tion. This causes J3 to retract before moving J4.

J6 multi-turn

This bit allows infinite rotation of J6. Note that individu-
al moves must be no more than 360 degrees.

Software motor limits

In robot models with multiple motors coupled to move
a single joint, the standard joint motion limits may not
be adequate to prevent the motors from hitting physi-
cal limits. In such cases, use software motor limits to
restrict motor motion.

® Kinematics

The Kinematics area is used to display the kinematic parameters for a specific robot.
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I Obstacles

Select Obstacles to add / edit the location, type, and size of workcell obstacles. This will open the Edit
Obstacles Dialog Box. It contains the following items.

Obstacles are predefined and evaluated in the controller when commanding robot motion and should
not be confused with Collision Detection in the 3D Visualizer. Refer to 5-3-4 Graphical Collision Detec-
tion on page 5-29 for more information.

(<) Obstacles = e

Available Obstacles
Protected Obstacle 1
Protected Obstacle 2

User Obstacle 2
User Obstacle 3
User Obstacle 4

Selected Obstacle Properties
Obstacle Type  [Cylinder
[eES @I 2002000000
Diameter 100 Z Height

Sve | Apply

s)o8lqO 30q0Yy G-/

I S-Curve Profiles

The S-Curve Profile Configuration Dialog Box is used to configure the four time values required to cre-

ate a new s-curve profile for use in robot motion (also called a trapezoidal acceleration curve). Select 7
S-Curve Profiles to display the S-Curve Profiles Dialog Box.

-
@) 5-Curve Profiles E O X for]
&
The following table contains the acceleration ramp time for the S-curve trajectory profiles. For each profile, the last four columns show the number of o
seconds required to ramp up or down to 100% acceleration or deceleration. o
Index Enabled Accel Ramp Up Time | Accel Ramp Down Time | Decel Ramp Up Time | Decel Ramp Down Time 5_’-
001 "E
003 8

]
V]
]
V]
| ]
[ ]
[ |
| |

Cancel

® S-Curve Profile Considerations
An S-Curve Profile is a trajectory that has a trapezoidal acceleration profile, giving an S-shaped ve-
locity profile. The benefit of a trapezoidal acceleration profile is that the rate of change of accelera-
tion can be controlled for a smoother motion.
For many mechanisms, controlling the acceleration is significant because high values can cause
the mechanical structure of the robot to vibrate. Minimizing structural vibrations is especially impor-
tant at the end of a motion, since such oscillations can adversely affect the settling time of the ro-
bot, which can affect the cycle time. However, for stiff, strong mechanisms a square-wave profile
may result in shorter cycle times.
For a general trapezoidal profile, there are four time values that can be specified.
» Ramp up to maximum acceleration
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7-48

* Ramp down from maximum acceleration

* Ramp up to maximum deceleration

* Ramp down to zero acceleration.

Each of these four acceleration values can be individually specified and a set of the four values
defines a specific acceleration profile for use in programming robot motion routines.

I Safety Settings

Safety Settings are used to restore the E-Stop hardware delay and the teach-mode restricted speed to
the factory settings. Select Safety Settings to display the dialog box shown below. It contains the fol-
lowing items.

@ Additional Information

Safety Settings are not available in Emulation mode.

Safety Settings

Please select an option

@ Configure Teach Restrict
@ Verify Teach Restrict Auto
@ Verify Teach Restrict Manual

@ Configure ESTOP Hardware Delay

@ Verify ESTOP Hardware Delay

® Configure Teach Restrict

Selecting Configure Teach Restrict and clicking the Next Button will step through the procedure
for setting predetermined speed limits for each robot motor. This configuration process is tuning cir-
cuitry in the amplifier units based on characteristics of specific motors. This process should be per-
formed any time an ampilifier is replaced in an existing system.

The objective of the Teach Restrict feature is to comply with safety regulations which require the
speed to be limited while the robot is in manual mode. This is hardware-based safety functionality
to prevent rapid robot motion in manual mode even in the unexpected event of software error at-
tempting to drive a robot faster than allowed. While jogging the robot in manual mode, if any joint
exceeds its configured speed limit the system will disable high power.

® Verify Teach Restrict Auto

Selecting Verify Teach Restrict Auto and clicking the Next Button will step through a procedure to
verify that Teach Restrict is operating properly with a series of automatic commanded motions.

® Verify Tech Restrict Manual

Selecting Verify Teach Restrict Manual and clicking the Next Button will step through a procedure
to verify Teach Restrict is operating properly with a series of jogging operations performed by the
user with a T20 pendant. This may also be useful for troubleshooting or testing individual joints
when Teach Restrict commissioning process or automatic verification fails.
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® Configure ESTOP Hardware Delay
Selecting Configure ESTOP Hardware Delay and clicking the Next Button will step through the
procedure for configuring the delay on the ESTOP timer circuit. The objective of the ESTOP hard-
ware delay feature is to comply with safety regulations which require the robot to have the capabili-
ty of disabling high power without software intervention in an emergency stop scenario.

@ Verify ESTOP Hardware Delay

Selecting Verify ESTOP Hardware Delay and clicking the Next Button will step through the proce-
dure to verify that robot high power is disabled without software intervention when an ESTOP is
triggered.

7-5-9 Control

The Control Menu displays Hardware Diagnostics, Data Collection and Motor Tuning items described
below. These items are not available in Emulation Mode or while offline.

4 3D Visualizatio v Hardware Diagnostics

Visible Data Collection

Motor Tuning

Collision Progra n
Configuration
Control Configuration
Enabled

Motion Specifications

Timing Specifications
Robot Number

Joints 4-item collection

Motors O-item collection
End-Effector
Selected End-Effector fSmart Controller0/Robots/R1Cobra500/10 EndEffector0

s)o8lqO 30q0Yy G-/

N

I Hardware Diagnostics

Hardware Diagnostics are used to check robot motor status. For example, when a robot's segmented
display shows encoder error E2, this means encoder error on Motor 2. Hardware Diagnostics can be
used to determine what Encoder Alarm Bit on Motor 2 is triggering the encoder error.
Selecting Hardware Diagnostics will display the Hardware Diagnostics Dialog Box.

|0}U0D 6-G-2

(s} Hardware Diagnostics E==EcR =T
Motor | Amp Enable | Brake Refease | Output Level | Position | Pos Error | Index Defta | Error |Status | Encoder Alarm | Encoder Alarm Count
Motor 1 ™o 0
™o 0

™o 0

™o 0

Error Bits: 1 its: | Encoder Alarm Bits: |You can set the amp-enable, brake-
P: Positive overtravel IB:H E0: Overspeed release, or output level of any

N: Negative overtravel | | ELi Full Absolute-Status | enabled motor.

D: Duty cycle error |C: cali E2: Count error

A: Amp fault |H: Home Active E3: Counter Overflow | Control keys:
R: RSC power failure V: V+ control E4: Not used | CTRL-ENTER:commit changes
Ei Encoder fault |L: Independent control E5: Multiple revolution error ENTER:commit and move to next row
H: Hard envelope error | Q: Current mode | E6: System down TAB:commit and move to next
S: Soft envelope error Position mode £7; Battery alarm ek
M: Motor stalled Square wave active
|S: Servo trajectory active
Cancel

Item Description
Amp Enable Enables / disables the amplifier for the selected motor.
Brake Release Enables / disables the brake release for the selected mo-
tor.
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Item

Description

Output Level

Specifies a commanded torque, which is used to test the
operation of the selected motor. The range is from -32767
to 32767, or the range specified by the Max Output Level
parameter for that motor in the Robot Editor (restricted
Expert Access parameter).

Position

Displays the current position in encoder counts of the se-
lected motor.

Pos Error

Displays the position error in encoder counts of the select-
ed motor.

Index Delta

Displays the change in encoder counts from the previous
latched zero index and the most recent latched zero index
of the selected motor. Note that this is only useful with in-
cremental encoders to verify zero index spacing and prop-
er encoder readings.

Error

Displays the following error codes for the selected motor.
* P - Positive overtravel

* N - Negative overtravel

* D - Duty cycle error

* A-Amp fault

* R - RSC (Robot Signature Card) power failure

* E - Encoder fault

* H - Hard envelope error

* S - Soft envelope error

* M - Motor stalled

Status

Displays the following status codes for the selected motor.
* P - High power on

* T-In tolerance

* C - Calibrated

* H - Home sensor active

* V+ control

* | - Independent control

* Q - Current mode

* P - Position mode

* W - Square wave active

* S - Servo trajectory active

Reset

Resets any encoder errors for the selected motor.

Power

Toggles the high power (the status field displays the cur-
rent power state).

Output +
Output -

DAC output controls.

Click the Output + Button to increase the DAC output to
the selected motor

Click the Output - Button to decrease the DAC output to
the selected motor.

I Data Collection

Data Collection can be used to view, store, and plot various robot system data while online with a con-
troller. A maximum of 8 data items can be examined at up to an 8 khz sampling rate, up to the memory

limit of the controller's data buffer.

Selecting Data Collection will display the following window. Data Collection is not available in Emula-

tion Mode.
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(=) Data Collection R1Cebra300 [Smart Controlled]

Collect sec =
esired [ 7000 [|a
Actual [ YSETIN 5000 2

Wrp H 4

Live... Start

| Show Stacked Plots

| Momr'!

Item | Add...
Amp Temperature |
Amp Temperature
Amp Temperature
Amp Temperature
Amp Bus Voltage

Remove

Dump to Screen | Dump to File...

= MLAmp Temperature
u M2:Amp Temperature
» M3:Amp Temperature
u Ma:Amp Temperature
# MLAmp Bus Voltage

= M2:Amp Bus Voltage
® M3:Amp Bus Voltage
= MiAmp Bus Voltage

7 Robot Controller Configuration and Setup

Item

Description

Collect Time (sec)

Specifies the data collection time in seconds. The default
value is 1.

Samples/Sec

Specifies the data collection rate in samples per second.
The default value is 1000.

Add...
Remove

Add or remove motor items to examine with these but-
tons.

Clicking the Add Button will display the Add ltems to
Collect Dialog Box.

(s} Add Items to Collect

-Select an address to collect -

@ Absolute Address: N e
Data Format UIRESZ

©) Opcode Position Error [PositionError] v

~Select the motor(s) to collect relaive to

Enter an Absolute Address or select Opcode and choose
an available data item from the drop-down list. Then se-
lect the motor(s) to collect data from.

Live

Displays a window that shows the real-time data being
collected.

Start

Click to start the data collection. The data collection will
continue until either the Stop button is clicked or the
specified collect time is reached.

Stop

Click to stop the data collection. If the specified collect
time has already expired, this button is disabled.

Plot

Click to plot the collected data. A progress bar displays
while the data is processed. After the processing has
completed, the data is plotted on the graph located at the
lower portion of the Data Collection Dialog Box.

Dump to Screen

Displays the collected data in a Data Dump Window in
text-file format.

Dump to File...

Displays a Save As Dialog Box used for saving the col-
lected data to a text file, which can be viewed or process-
ed at a later time.
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@ Data Collection Sample

Data collection can be customized and collected from within a C# program. The script is comprised
of several major elements:

» C# class definition

* INamelLookupService field

* Main method entry point

The script contains lines that cannot be modified and are considered protected. These are desig-
nated by the light gray background. The namespace, class name, IAceServer field name, and Main
method lines are protected and cannot be changed.

When the C# Program is executed, the text in the script is dynamically compiled in memory and the
Main method is called. It is up to the user to define the logic of the script.

The following sample shows how to use data collected in this way.

-luging Ace.Services.NamsLookup:
using Ace.Server;
using System;
using System.Collections.Generic;
using System.Diagnostics;

L P et

= W

~namespace Ace.Custom {

=] public class Program {

a
19

11 public INameLookupService ace;

12

13 B public woid Main () {

14

15 Trace.Writeline ("Script Starting”):
17 }

8 }

19 |}

D

m Referencing Other Objects and Tools
It is useful to reference other objects in the workspace when running a script. Reference other
objects by dragging and dropping objects from the Workspace Explorer into the body of the
script as shown below.

‘ ‘ M neneaseumev|l"

pt.Robote. Typea.Parallel;
. NemeLockup;

3 |using Roe.Server;
4 |using System;

5 |using System.Collections.Generic;
6 |using System.Diagnostics;

“namespace Ace.Custom {

public class Progzam {
public INamelookupServics aca;
public void Main() {

Trace.HriteLine("Script Starting™);

) ace[” roller0/R1QaattroB00”];
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m Data Collection Overview
In the following sample, the script will collect the encoder position for all 4 motors of a Cobra
robot while the robot is moving, to do this, the following steps will be required:
* Acquire a handle to a robot.
+ |dentify the data to be collected.
+ Collect the data.
+ Extract the data.

1 Acquire a handle to a robot.
Drag and drop a robot from the workspace into the script. Since the script will be moving the
robot, the script will ensure that robot power is enabled and the robot is calibrated.

//Drag n Drop Reference to a robot

) robot = (IQuattrof00) ace(["/SmartController0/R1QuattroB00™]:

if (!'robot.Power) |
robot.Power = true:
robot.Calibrate():

i

2 Identify the data to be collected.
The script must create DataCollectionConfiguration collection and add DataCollectionltem
objects associated with each data item that should be collected. In this case, a DataCollec-
tionltem must be created for each motor of the robot, and then each associated with the
ServoData for collection.
The DataCollectionConfiguration also must be told how many samples are to be collected
each second and how many seconds to run the test. The last step is to associate the Data-

s)o8lqO 30q0Yy G-/

CollectionConfiguration with the robot. 7
//Reference to robot data configuration
DataCollectionConfiguration config = robot.DataCollectionConfiguration;
Iy
//Clear &all items that may be present in config from previous collection %n
config.Clear():; ©
(@)
//Set data collection para 5_
config.TimeToCollect = 1; in Seconds o]

config.SamplesPerSecond =
int numberCfSamples = Conwvert.ToInt32(config.TimeToCollect * config.SamplesPerSecond);
int maxItemCount = robot.MaximumDataCollectionItemCount:

ServoData[] dataTypesToCollect = new ServoData([] (ServoData.CommandedPosition,
ServoData.PositionError};

//Rdd data items to data collection configuration
foreach (ServoData datatype in dataTypesToCollect)
foreach (IMotor motor in robot.Motors)
config.Add (new DataCollectionItem(motor, datatype)):

//Assign configuration to the robot

robot.DataCollectionConfiguration = config:

3 Collect the data.
Once the data collection is enabled, the script should wait for the data collection to com-

plete.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 7-53



7 Robot Controller Configuration and Setup

//Start Collection in robot controller

robot.DataCollectionEnabled = true;

//0ption 1: wait for collection to complete
while (robot.DataCollectionEnabled)
System.Threading.Thread.Sleep (200);

/ ion 2: End collection prematurely (after 500ms)
// System.Threading.Thread.Sleep(1500):
// robot.DataCollectionEnabled = false;

4 Extract the data.

After data collection completes, the data resides on the Controller and must be extracted.
This extraction is done using the AdeptRobot::ReadDataCollection method as noted below.

//Read Data from buffer in robot controller

List<double[]> rawData = new List<double[]>({():

for (int i=0:; i<config.Count; i++)
rawData.Add (robot.ReadDataCollection(config[i], false,0,0));

//Cutput Data to Trace Message window, or write to file
string header = ™“Sample”:
foreach (DataCollectionItem item in config)

header += "\t| " + item.ToString();
Trace.Writeline (header);

for (int i=0; i<rawData[0].Length; i++){
string entry = i.ToString().PadLeft(3," '};
foreach (double[] item in rawData)
entry += " | " + String.Formac("{0:F3}™,item[i]).Padleft (30,

Trace.Writeline (entry);

&

I Motor Tuning

Motor Tuning is used to send a square wave positioning command to the specified motor and observe
the response for servo motor tuning purposes. Observing the response has the same functionality as

Data Collection (refer to Data Collection on page 7-50 for more information).
Selecting Motor Tuning will display the following window. Motor Tuning is not available in Emulation

Mode.

&) Mtor Tuning
SERareWaaiT i
Bcex e el

Amplitude (cis)

ec

Il Show Stacked Plots

Item
Amp Temperature
Amp Temperature
Amp Temperature
Amp Temperature
Amp Bus Voltage

oo )

Add..

Remove

Dump to Screer | Dump to File..

u MLAmp Temperature
 MZ2:Amp Temperature

Amp Temperature

iAmp Temperature
= MIAmp Bus Voltage
» MZ:Amp Bus Voltage
m M2:Amp Bus Voltage

® M4:Amp Bus Voltage
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Item Description

Specifies the motor that will receive the square wave posi-
tioning command.

Specifies the length of the square wave in seconds.
Specifies the amplitude of the square wave in servo
counts.

Go Turns ON/OFF the square wave positioning command to
the specified motor.

Motor

Period (sec)
Amplitude (cts)

s)o8lqO 30q0Yy G-/
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Application Manager Configura-

tion and Setup
]

This section describes the functions, configuration, and setup of Application Manager
items and objects.

8-1 Remote Application Manager...........cccoooommiiiriiiniiiremrre e 8-3
8-1-1 Remote Application Manager Set Up ........cocuviiiieiiiieeiie e 8-3
8-1-2 ACE Server INSTANCE .....ccuuiiiiiiieiee et 8-6
8-1-3 ACE Client INSTANCE .......uvviiiiiiii et 8-7
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S S 0% 3 1= - 0 o =Y o 8-46
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8-1 Remote Application Manager

ACE 4 introduces the ability to install and run ACE as an Application Manager. This allows transfer of
Application Manager device contents from one IPC to another. This in turn allows flexibility for users
to:

» Maintain one project file for multiple devices on a network

» Manage multiple Application Manager ACE instances from one interface

+ Allows for projects to be modified offline and transferred to network connected PCs

» Monitor and modify project data over network connection to an IPC

Using a remote Application Manager requires two types of ACE instances. The first is called a server
instance and is primarily used for application control during runtime functionality. The second is called
a client instance and is used to create projects and transfer them to the server instances. A client in-
stance is virtually identical to a standard ACE instance and is created just by opening ACE. It is called
a client instance solely due to its connection to one or more server instances.

The client instance is connected to the server instances by using Ethernet connections between differ-
ent computers. Typically, the server instances will be opened on IPCs connected to necessary cam-
eras and controllers while the client instance will be on a separate computer, called the Remote PC in
this section. When correctly configured correctly, client instance can be transferred to the server in-
stances to provide system interaction. When the Application Manager is then configured and operating
as desired, the Remote PC can go Offline and disconnect from the system without stopping produc-
tion.

An example layout is shown below where the project on the client instance, in this example, has three
Application Managers that are synchronized with a different server instance.

All remote Application Manager functionality requires the Application Manager device AM101-1000

Jabeuepy uonesiddy ajoway L-g

version 2.0.
Application Manager 1 PC 1
Remote PC Application Manager 2 \PC 2
Application Manager 3 PC3

8-1-1 Remote Application Manager Set Up

Establishing a connection between an instance of ACE and an Application Manager server instance
requires the following:

* One computer (called the Remote PC in this section)

* Atleast one IPC application controller with necessary cameras

* One network switch and Ethernet cables

+ At least one robot controller

» A recent version of ACE 4 installed on all computers

Any cameras need to be connected directly to their respective IPC, but the robot controllers should be
arranged so both the Remote PC and the IPC can go Online with them. Refer to the following image
for an example of the recommended layout. The sample IP addresses are shown to illustrate sample

dn 198 Jabeuepy uoneolddy ajoway |-1-8

networks.
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Remote PC 101.150.207.101 101.150.207.11 IPC
Client Instance Server Instance
101.150.207.71
192.165.0.1
Robot Controller
192.165.0.10
Camera

To transfer a project from the remote PC to the IPC, an exception must first be made for the port in the
Windows firewall. Continuing without the exception will cause an error message, shown below:

e that the specified IP address is correct and all network connections are secure and operational.

ication Manager cannot be found at the address '10.151.207.71:48987

[Tox

I Remote Application Manager Set Up Steps

A firewall exception for all TCP and UDP ports should be automatically created during installation, but
if additional security is needed, an exception for the default port can be created with the following
steps:

1

Open Windows Firewall with Advanced Security. The name of this program may vary depend-
ing on the software version and computer model.

Right-click on Inbound Rules in the navigator on the left and then click on New Rule....

Select the bubble next to Port in the Rule Type step. Click the Next Button.

Confirm the bubbles next to TCP and Specific Local Ports are selected in the Protocol and
Ports step. Type the number 48987 in the Specific local ports field. Then click the Next Button.

Verify the Allow the connection is selected in the Action step and click the Next Button.

Confirm that all checkboxes are selected in the Profile step and click the Next Button.

Assign a name and description as necessary and click Finish.
Click on Inbound Rules to see the new rule listed among the others.
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@ Windows Firewall with Advanced Security - O *
File Action View Help
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Double-clicking on the rule will show its properties. Refer to the following image for an example
of what this should look like. Double-check the areas outlined in red and ensure they match the
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image.
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8-1-2 ACE Server Instance

An ACE server instance is used as a recipient for projects from a remote computer. While it has similar
functionality to a standard instance of ACE, when synchronized from a client instance, the active
project will become the one from that client instance. A server instance is identified with a tag in the
bottom-left corner, located in the same place as the Emulation Mode label. This tag also shows the
name of the computer it is operating on as well as the port number. An example of this is outlined in
red in the following figure.

I Creating a Server

During the installation of ACE, selecting the Application Manager option allows ACE to open as a serv-

er, and installs a desktop short cut for this purpose. Opening an existing installation of ACE as a serv-

er requires the use of a keyword. ACE uses utilizes the following keywords in Command Prompt open

ACE for different purposes:

« startclient is used to start a client session, which is the same as opening a standard instance of
ACE.

» startserver is used to open a server instance.

» start is used to open a server instance with specified defaults

* help displays information about the command and offers options.

« version displays information about the currently installed version of ACE.

® Creating a Server Steps
In general, the only one needed for the architecture illustrated above is startserver. A client session
can be created by opening ACE normally or using the startclient keyword. However, startserver is
required to create a server instance using Windows Command Prompt, as shown in the steps be-
low:

1 Open the Windows Command Prompt.

2 Change to the directory containing the ACE 4 bin folder. The command should be similar to cd
C:\Program Files\Omron\ACE 4\bin. Depending on the computer storage, the folder may be in
a different location.

3 Type the command Ace.AppMgr.exe startserver.

Note that Steps 2 and 3 can be done in the same command by including the directory naviga-
tion in the command.
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A server instance can also be opened by creating a short cut specifically for it. This is done by
opening the properties of an ACE short cut and adding the startserver keyword after the quota-
tion marks in the Target field.

) ACE4 Properties X
Securty Detais Previous Versions
General Shorteut Compatbity
o ACE4
®

Targettype:  Application
Target location: bin

Torget: Omron\ACE 4\bin\Ace AppMarexe” stattserve]

Statin: "C:\Program Files\Omron\ACE 4\bin"
Shotcut key: | None

Bun: Normal window v
e E—
Open Fie Location | | Change lcon.. Advanced.

@ Additional Information

Opening a server instance of ACE will automatically open the project named @autostart! if it
exists. Otherwise, it will open the ACE Start Page and will look like a regular instance, but it will
still function as a server. See 8-1-4 Synchronization on page 8-8 for more information.

If the server instance must is a different port number than the default, add --tcpport=[port num-
ber] after the keyword startserver. The target port number should be indicated.

8-1-3 ACE Client Instance

An ACE client instance is the standard instance of ACE that is used to connect to a server. This is
done by opening the Settings of an Application Manager from the Multiview Explorer and entering the
IP address of the server computer into the IP Address field. The Port No. should remain as the default
48987 to match the firewall exception. The connection is shown in the following figure.

If a different port number is required due to the needs of the application, a new Inbound Rule must be
created for that number. See 8-7-1 Remote Application Manager Set Up on page 8-3 for this process.

Window  Help

Jabeuepy uonesiddy ajoway L-g

file Edit View Insert Controller Tools.

127001
48587 B

aouejsu| Juslip 3V €-1-8

1P Address
The IP address of 1 \ager, in the form “a.b.ed". An IP address of 127.00.1 and a port evice.
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8-1-4

8-8

If a server instance exists on a computer with the defined IP address, the client instance can connect

to it. This is done using the Online () icon in the toolbar. If the connection cannot be established,

an error message will be displayed.

Otherwise, the client will go online with the server instance. To disconnect, click the Offline () icon.

Synchronization

The Synchronize Button is used to transfer Application Managers between clients and servers. Syn-
chronization can only occur when the client instance is online with the server instance.

The main portion of the window shows the objects in the client and the server Application Managers in

comparison to one another. The Computer: Data Name column shows the items in the client, and the

Target: Data Name column shows those in the server. The text in each row is color-coded depending

on the results of the comparison:

« White: The items are synchronized between the computer and the target. No differences are detect-
ed.

* Red: There are detected differences between the computer and the target. They must be synchron-
ized for the project to properly function. This is also indicated by a red icon in the left column.

» Green: The item only exists on one side. It must be transferred to the other. This is also indicated by
a yellow icon in the left column.

» Gray: The item has not been checked. This will only occur if there is an error outside of the Synchro-
nization window.

The area at the bottom of the Synchronization window displays messages from the synchronization

process.

The four buttons at the bottom of this window are described below.

» Transfer To Target Button synchronizes all checked items from the client to the server.

* Transfer From Target Button synchronizes all checked items from the server to the client.

* Recompare Button analyzes the computer and target data synchronization status. This also occurs
when the Synchronization window is opened.

» The Close Button closes the Synchronization window.

In the example shown in the figure above, clicking the Transfer To Target Button will have the follow-

ing effect:

» The Locator0Q Vision Tool will be synchronized and updated on the server.

* The Block Model Vision Tool will be created on the server.

In the example shown in the figure above, clicking the Transfer From Target Button will have the fol-

lowing effect:

* The Locator0Q Vision Tool will be synchronized and updated on the on the client.

* The Block Model Vision Tool will be removed from the client.
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Successfully transferring an Application Manager from a client instance to a server instance will create
an ACE project on the server with the name @autostart!. Transferring a different Application Manager
to the server instance will replace an existing @autostart! project with the new data. Refer to

3-1-4 Clear Application Manager Memory on page 3-6 for information about interference from server
objects during the synchronization process.

8-1-5 Remote User Management

By default, client instances of ACE have Engineer access and, by default, server instances have Op-
erator access. The Engineer level has the access to make process changes, and because all changes
should be made in the client instance and then transferred to the server instance. In some cases, how-
ever, it may be necessary for changes to be made directly to the server. This activity can be managed
and limited by creating users and passwords for the higher access levels, such as Engineer.

If changes are made directly on the server instance, it is recommended to immediately transfer the
changes to a client instance. The changes will be erased if a new project is transferred to the server
instance, so it is best to save it on another system as soon as possible.

The server instance can further be protected by adding additional users with various access levels and
setting passwords for them. These can be created on the server instance directly or they can be creat-
ed on a client instance and then transferred to the server instance using Synchronization.

Refer to User Management on page 1 for more information.

Jabeuepy uonesiddy ajoway L-g
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8-2 3D Visualization

8-2-1

8-10

In addition to robots, several other objects that are configured in the Application Manager are repre-
sented in the 3D Visualizer. The location, orientation and dimensions of these items are defined during
the initial configuration of each item and can be adjusted to precisely simulate the application. The fol-
lowing items will appear in the 3D Visualizer after they are configured.

* Process Belts (Belt Calibrations, Windows, and Allocation Limits)

e Latch sensor calibrations
e Camera calibrations and field of views

» Part and Part Target instances

» Boxes, Cylinders, and imported CAD files

Adding Shapes

Boxes and cylinders can be added to the 3D Visualizer to represent objects in the robot workspace.
Use the following procedure to add cylinders and boxes to the 3D Visualizer.

1 Right-click 3D Visualization in the Multiview Explorer and select Add and then choose Box or
Cylinder. A new object will be added to the Multiview Explorer under 3D Visualization and it

will appear in the 3D Visualizer Window.

2 Access the properties for this object by double-clicking it or right-click and select Edit. This

opens the properties editor in the Edit Pane.

Object

Description

3D Visualization

Visible

Display or hide the object from the 3D Visualizer.

Collision Program

Select a program that is invoked when the 3D Vis-
ualizer detects a collision. Refer to 5-3-4 Graphical
Collision Detection on page 5-29 for more informa-
tion.

Color Choose a color for the shape in the 3D Visualizer.

DX/DY/DzZ Only available for Box. Defines the dimensions of
the shape in the respective direction. DX and DY
are both centered about the origin while DZ is
measured from the box base.

Radius/Height Only available for Cylinder. Defines the respective

dimension of the shape. Radius is from the center
axis and Height is measured from the cylinder
base.
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Object Description
Location
Offset From Parent Set an offset distance from a parent object (X Y
Z Yaw, Pitch, Roll).
Parent Select an optional reference to a parent object

where the base of the shape will be positioned.

If a parent object is selected, when the parent ob-
ject location moves, this object will be moved ac-
cordingly. Using robot objects as Parent will result
in the object moving relative to the robot tool
flange. This is particularly useful for moving end
effectors with the robot tool flange, and visualizing
objects held by the gripper.

A C# program can be used to manipulate visibility
of Visualizer objects (for example, to visualize
parts on an end effector while the gripper output
signals are ON).

3 Adjust the shape's properties according to the application.

8-2-2  Adding and Configuring CAD Data

ACE version 4.4 can open a project created in an earlier ACE version, modify it, save it, then re-open
in that earlier version if no change is made to the device type from the earlier version to 4.4. Once a
device is explicitly upgraded in version 4.4, the device then it is no longer compatible with the earlier
ACE version.

A CAD Data object is a three-dimensional shape created with computer-aided design (CAD) software.
ACE supports the following CAD file types: .stp, .step, .igs, .iges, and .stl. CAD Data objects can be
added to the 3D Visualizer. When a CAD Data object is created, an import wizard is opened to guide
user through the process of importing the file.

To create a CAD Data object, right-click the 3D Visualization object in the Multiview Explorer and se-
lect Add and then click CAD Data Object. An import CAD file wizard will appear with two methods for
adding CAD Data as described in the following sections. Once created, the CAD Data Object can be
opened and edited like any other object in the Multiview Explorer.

uonezijensiA e 2-8
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I Standard CAD Library Object

Select CAD Library, as shown in the following figure, and then click the Next Button to access the
CAD Library section of the wizard. The displayed objects appear in one of the following categories:
 Grippers - vacuum, pointers, and other gripper types.

» Tables - typically used for mounting SCARA and articulated robots.

Automation Control Environment (ACE) Version 4 User's Manual (1633) 8-11



8 Application Manager Configuration and Setup

8-12

» Components - controllers, mobile robots, and accessories.
* Frames - typically used for mounting parallel robots.

CAD Library
Select a CAD file from the CAD library

Select Source
* CAD Library

Connections

Import File

1
0
0
0

ction Cup Gripper

IPC Application Controller
LD Mobile Robot Dock

MotionBlox 60
SmartController EX
SmartVision MX

Simplified Homet Frame
Simplified Quattro Frame File Name:  Ci\Program Files (x86A\Omron\ACE 4.0\bin\Modules\Ace\( |
Display Namé Dual Quattro Frame
Category:  Frames
Description: Frame for mounting two Quattro 600 or 800 robots

Back Next . Cancel |

Selecting one of the CAD objects will show a preview of it in the window on the right as well as the
details down below, including its Name, Category, and Description. An example of this is shown with
the Dual Quattro Frame, as shown in the above figure.

Once the correct part has been adjusted, click Next to continue to the Connections step. This step is

optional, but it can be used to define how objects are connected in the 3D Visualizer and will automati-

cally set Parent and Offset From Parent values based on the links and mounts associated with that
library object. See8-2-3 Update 3D Shapes on page 8-14 for more information.

Clicking Finish in this step of the wizard will create the CAD Data object. The initial placement of the

object depends on the connections and category:

* If no connections are added, it will always be created at the origin.

 If the CAD Data is in the Gripper category and a robot is selected for the Robot Flange connection, it
will be created with the specified robot as its parent and positioned at the end effector. When the
end effector moves, the CAD Data will move with it.

« If a connection is created to mount a robot to the CAD Data, such as mounting a SCARA robot onto
a table, the CAD Data will be created at the origin and the specified robot will be moved to the cor-
rect mounting position with the CAD Data as its parent. Note that this cannot be undone and if the
previous robot position is required, the parent CAD Data will need to be moved to accommodate
this.

Once created, the CAD Data object can be repositioned by accessing its coordinates in the editor or

using the Edit Workspace Position icon to drag it around the window. For more information, See

8-2 3D Visualization on page 8-10.

® Imported CAD File
Select Open my own CAD file in the first step of the Import CAD File wizard to access the Import
File step. Then click the selection icon next to the File Name field. A browser window will open to
select the CAD file. The supported CAD file format is STEP. Selecting a file and clicking open im-
ports the file into the wizard.
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Import CAD File
Import File
Import the selected CAD file

Select Source

Select the file which should be imported.
CAD Library
Connections [ Hame

C\Users\pushkar.deshpande\OneDrive - OMRON\Work Files\Frame CAD Files\Concept 2.STEP +90 Pitch +00 Roll

KX CONCEP-2.STE
K Concept 2

Cancel

Once imported, the main window of this step shows the CAD Data file as it will be saved in the
project. Some modifications can be made to it here before it is fully integrated. First, the +90 Yaw
and +90 Pitch rotate the object to control its standard orientation in the 3D Visualizer. This is partic-
ularly useful if the file orientation is interpreted differently than ideal. For example, custom frames,
as in the above figure, should be positioned so their feet are flat against the base plane. If they are
shown in a different orientation in this window, the buttons can rotate them into the correct position.
The navigator on the right side shows all of the components in the CAD file. The checkboxes define
which of the parts are imported. By default, all parts will be selected. Deselecting these will omit
them from the resulting CAD Data object in the project.

When the necessary adjustments are made, click Next to close the wizard and import the file.

uonezijensiA e 2-8

m Configuration of CAD Objects

Object | Description

3D Visualization
Visible Display or hide the object from the 3D Visualizer.

Collision Program Select a program that is invoked when the 3D Visualizer detects a collision. Refer
to 5-3-4 Graphical Collision Detection on page 5-29 for more information.

ejeq Qv buunbyuo) pue buippy z-z-8

Color Choose a color for the shape in the 3D Visualizer.

Location

Rotation Point Set the offset of the object's center of rotation from the origin.

Offset From Parent | Set an offset distance from a parent object (X Y Z Yaw, Pitch, Roll).

Parent Select an optional reference to a parent object where the base of the shape will be
positioned.

If a parent object is selected, when the parent object location moves, this object
will be moved accordingly. Using robot objects as Parent will result in the object
moving relative to the robot tool flange. This is particularly useful for moving end
effectors with the robot tool flange, and visualizing objects held by the gripper.

A C# program can be used to manipulate visibility of Visualizer objects (for exam-
ple, to visualize parts on an end effector while the gripper output signals are ON).

Others
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8-2-3

8-2-4

8-14

Object Description

Category Defines the category of the CAD Data file in the CAD Library. By default, this field
is blank for imported files.

Description Shows a brief description of the item and its purpose By default, this field is blank
in imported files.

Update 3D Shapes

Boxes and Cylinders used to represent objects in the robot workspace may eventually need to be re-
placed by custom CAD Data. In addition, CAD Data objects may be revised outside of ACE, requiring
the object in the workspace to be updated. Both of these tasks can be accomplished using Update All
3D Shapes.

To update 3D Shapes, right-click in 3D Visualization in the Multiview Explorer and select Update All
3D Shapes. This opens a wizard similar to importing a custom CAD Data object, refer to 8-2-2 Adding
and Configuring CAD Data on page 8-11. The first updating process step is to select a CAD file saved
on the local drive. Once selected, the wizard will allow replacement of the existing 3D Visualization
objects as shown in the previous figure. The left side shows the hierarchy of the selected CAD file,
including all parts and sub-assemblies. The right side of this is a list shows all the existing 3D Visuali-
zation objects. The far right shows the imported file in the 3D Visualizer.

The 3D Visualization objects can be replaced by the imported file or any part or sub-assembly con-
tained within it. To do this, first set the specifications of the imported file by unchecking any parts and
sub-assemblies that should not be imported. Also, set the orientation using the +90 Yaw and +90
Pitch Buttons above the visualizer window. Then click the appropriate entry in the hierarchy and drag
it to the respective visualization object. The text beneath the object name will change from (no selec-
tion) to the name of the CAD Data. Once the necessary selections are made, click Finish to close the
wizard and replace the objects. The previous image shows an example of this process. Click Finish,
and Box0 will be replaced by the Quattro Frame October 2019 — Three Crossbeams assembly and
CAD Data1 will be replaced by the Plate Holder part. None of the other objects will be updated.

Connection Points

Each object in the 3D Visualizer can have associated connection points. These allow the user to easily
create connections between objects.
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There are two types of connection points: Links, where the associated object is the parent item, and
Mounts, where the connected item is the parent. For example, if a connection is made where a robot
is attached to a table, the connection point for the table will be a link and the connection point for the
robot will be a mount. In this way, the table becomes the parent of the robot. Moving the robot will not
affect the table, but moving the table will also move the robot.

The links and mounts for an object are accessed in the lower part of 3D Visualization object editors, as
shown above. Clicking the tabs above the displayed items will toggle between the two connection
types. Connection points have the following properties:

o

I £FF808080
DX 100.000
DY 100.000
DZ 100.000

Location
Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.000

Parent

3D Visualization

Object

Definition

Name

User-defined name of the connection. This has no
functional effect and is primarily used so the user can
easily show the purpose of the connection.

Type Name

Defines the type of connection for which the point is
designed. Links and mounts will only be able to con-
nect if they have the same Type Name.

Offset

Set the offset of the connection point from the object
origin.

The connections will be displayed in the editor 3D Visualizer window as green dots.

To create a new connection point, open the correct tab in the editor and click the plus button. A new
entry will appear in the editor. It is recommended that the name is set to something distinct to differen-
tiate it from others. Click the Type Name Drop-down menu and set the type from the following options:
» AbstractHornetRobot: Defines a connection to any Hornet robot. This is primarily used for robot-to-

frame connections.

+ AbstractQuattroRobot: Defines a connection to any Quattro robot. This is primarily used for robot-to-

frame connections.

» AbstractScaraRobot: Defines a connection to any Scara robot. This is primarily used for robot-to-

frame or robot-to-table connections.

» AbstractSixAxisRobot: Defines a connection to any six-axis robot. This is primarily used for robot-to-

frame or robot-to-table connections.

» AdeptRobot: Defines a connection to a robot end effector.
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8-16

» AnyFeeder: Defines a connection to an AnyFeeder object. This is primarily used for AnyFeeder-to-
table connections.

« Box: Defines a connection to any Box object.

» CadData: Defines a connection to any CAD Data object.

» Cylinder: Defines a connection to any Cylinder robot.

» |0DrivenEndEffector: Defines a connection to any robot end effector. This is primarily used for grip-
pers.

I Connecting Links and Mounts

Mounts can be connected to links in two ways. The first is when a CAD Data object is created from the
library. In this case, the last step of the wizard is the Connections step, where connections are select-
ed for the object.

The rows on the left side of the Connections pane show the links and mounts associated with the CAD
Library part. Clicking the selection icon on the right enables the choice of an existing 3D Visualizer ob-
ject to link to the new object. Only objects with connection points that match the highlighted one will
appear in the menu. For example, the option selected in the previous image connects to SCARA Ro-
bot Mount Center, so only robots of that type will be available to select.

The second method to make a connection is to open the 3D Visualizer and use the Snap feature in the
3D window.

Icon Name Definition
i Snap to Edge Snaps the origin of the selected ob-
ject or a selected mount point to ei-
ther an endpoint or the midpoint of
the edge of another object.
Snap to Face Snaps the origin of the selected ob-
ject or a selected mount point to the

centroid of a face of another object.
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Icon Name Definition

Snap to Surface Snaps the origin of the selected ob-
ject or a selected mount point to the

centroid of a surface of another ob-
ject.

Snap to Link Snaps a mount to a link of the
same Type Name. Only links of the
selected mount will be visible in the
Visualizer.

Selecting a Box, Cylinder, or CAD Data object in the Visualizer will allow selection of either Snap To
Edge, Snap To Face and Snap to Surface. However, Snap To Link can only be activated by first se-
lecting an existing mount. To do this, select an object with a mount and click the Show/Hide Mount

Points icon at the bottom of the window ( 3 ). Then select a mount point. The link points are shown by

hovering the cursor over a linked object, at which point one can be selected. This will snap the object

with the mount to the link.
Snapping cannot change the relationship of one of the objects to be the parent of the other. If the two
objects need to be moved as a group, the parents need to be set manually using the editors.

uonezijensiA e 2-8
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8-3 Robot Vision Manager

8-18

Robot Vision Manager enables the integration of vision and V+ programs. Refer to Robot Vision Man-

ager User's Manual (Cat. No. 1667) for more information.

The ACE software provides a collection of Robot Vision Manager objects for the purposes of creating

and storing calibrations as well as communicating vision results to V+ programs. These objects pro-

vide the following functions.

Robot Vision Manager operation requires that a controller connection exists between the Application

Manager and the NJ device.

» Belt Latch Calibration: calibrating a robot to a latch signal. Refer to Belt Latch Calibration on page
8-140 for more information.

» Belt Calibration: calibrating a robot to a conveyor belt. Refer to 8-3-5 Belt Calibration on page
8-23 for more information.

« Camera Calibration: calibrating a robot to a camera. Refer to 8-3-4 Camera Calibration on page
8-21 for more information.

» Gripper Offset Table: defining the offset on a part to be picked from the actual pick point to the part
origin. Refer to 8-3-6 Gripper Offset Table on page 8-26 for more information.

» Vision Sequence: displays the order and dependency of vision tools while providing program access
to the results. Refer to 8-3-7 Vision Sequence on page 8-27 for more information.

» Overlap Tool: define a method to prevent double processing of belt-relative vision results located in
more than one image acquired by a camera. Refer to 8-3-8 Overlap Tool on page 8-33 for more
information.

» Communication Tool: this tool is added to a Vision Sequence and communicates belt-relative vision
results to a controller queue for processing by a robot. Refer to 8-3-9 Communication Tool on page
8-34 for more information.

» Saving calibration data to a file and loading calibration data from a file. Refer to 8-3-2 Saving and
Loading Calibration Data on page 8-19 for more information.

Only one instance of ACE software can run with Robot Vision Manager functions. If an additional in-

stance of the ACE software is started on the PC, [Robot Vision Manager Offline] will be displayed in

status bar. In this state, any Robot Vision Manager Keywords may return an error.

@ New Project - SmartControllerd - ACE 46 (32bit) - o x

< |

“©

[Emulation Mod! ] [Robot Visi

Robot Vision Manager can be enabled or disabled for an application, to select which V+ application
receives the Robot Vision Manager communication. Click the Controller and then select Robot
Vision Manager. Once selected, choose Enable or Disable as shown below.
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1t Controller Tools Window Help
Cnline Ctrl+W

Enakble emulation mode

Robot Vision Manager

Disable Monitoring

8-3-1 Robot Vision Manager Object Configuration

Many Robot Vision Manager objects are dependent on other ACE software objects. When configuring
a new Robot Vision Manager object, the editor will provide information about other objects that may
need to be configured or defined. When configuring a new Robot Vision Manager object, the Edit Pane
will indicate missing dependencies as shown below (as an example).

T Overlap Tocld Daa%-0x
» Run | 2> Continuous Tlive  Calibration object is not defined. 4 Tool Links
MM Image Source el
Ll 4 Region Of Interest
4 Relative To EZ -
Link Name
b Current Values

4 Pro

it
st

1aBeuepy UOISIA J0qOY £-8

Results: 0 items found [0.00 ms]
Instance| Position XiPosition Y|Angle|Frame/Group|

Calibration
The robot to belt camera calibration to use
for the calculations.

8-3-2  Saving and Loading Calibration Data

All Robot Vision Manager calibrations (Belt Latch, Belt, and Camera) can be saved to a file or loaded
from a file. Use the File Menu item in the object's editor to save or load a configuration file.

4 Configuration

Encoder Channel
End Effector
Robot

uoneinbiuo) 108lqQ Jebeuely uoisi 1090y L-£-8

8-3-3 Belt Latch Calibration

Belt Latch Calibration calibrates a robot to a latch. This calibration uses a user-supplied sensor to gen-
erate a latch signal when an object, such as a pallet, reaches a specific point on a conveyor belt. This
synchronizes the rest of the system with the position of the object.
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I Requirements

* The PC running the ACE software must be connected to the controller for the robot.

* A belt calibration must be completed.

» The robot, controller, and belt encoder must be properly connected and functioning.

» The belt encoder position latch signal must be configured in robot controller. Refer to Configure Belt
Encoder Latches on page 7-19 for more information.

A latch signal number is not required while in Emulation Mode.

I Add Belt Latch Calibration Object Procedure

Follow the procedure below to add a Belt Latch Calibration object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Calibration, and then
click Belt Latch Calibration. The Robot Vision Manager Robot-to-Belt Latch Calibration Wiz-
ard will open.

Multiview Explorer

ApplicationManagerd v

M Corisuaionsanssewo

2 Follow the Calibration Wizard steps to select the robot, end effector, and belt calibration. Click-
ing the Finish Button will create the Belt Latch Calibration object in the Multiview Explorer.

3 Open the new Belt Latch Calibration editor by right-clicking the object and selecting Edit or
double-clicking the object. The Belt Latch Calibration editor will open in the Edit Pane.

4 Open the Calibration Wizard by clicking the Calibration Wizard Button. The Robot-to-Belt
Latch Calibration Sequence will open.
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4 3D Visualization

4 Configuration
End Effector /Smart Controller0/Robots/R1CobraB00/I0 EndEffector
LGLE /Smart Controllerd/Robots/R1CobraB00
Robot-to-Belt Calibration /Application Manager0/Robot Vision /Belt Calibration0

4 Configuration

4 Properties
4 Results

Calibrated

Calibration Transformation 0.000 0.000 0.000 0.000 0.000 0.000

Visible
Flag indicating whether the object should be rendered in 3D visualization.

5 Make a selection for the end effector and set the latch sensor offset position. After completing
these steps, click the Finish Button. This will close the Robot-to-Belt Latch Calibration Se-

quence.
The latch sensor is depicted in the wizard's virtual display as shown below.

Robot-to-Belt Latch Calibration Sequence: Robot R1Cobra800

Teach the Sensor Offset
Use the mouse to position the sensor in the virtual display. The distance between the sensor and belt window origin will be the sensor offset.

Select the End-Effector Power

@ S You can adjust the calibration by using the mouse to dlick and drag the edit handles in the 3D display. To rotate the
* Teach the Sensor Offset calibration, you must manually edit the transform using the Edit button below.

RO PR

Pendant

¥ Digital 10

©
1
&
A
o
=3
o
~*
<
3
o
S
=
o
S
o
Q
[}
=

~Sensor Information -
U -652.256 75.000 0.000 0.000 0,000 0.000

. Cancel

uonesqied esowe) y-g-8

6 Review the Belt Latch Calibration object properties in the Belt Latch Calibration editor to con-
firm the configuration. Use the Robot-to-Belt Latch Calibration Test Sequence to confirm the
configuration is correct by clicking the Test Calibration Button (= ). If the configuration

is correct, the calibration procedure is complete.

8-3-4 Camera Calibration

Camera Calibration calibrates a robot to a camera. This calibration is necessary when using a vision

system with a robot.
Configuring this object will establish a relationship between the following objects (where applicable).

» Camera
* Belt
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* Robot
* Robot end effector (robot tool)

I Requirements

« The
The

2

The robot, controller, belt (if used), and camera must be correctly connected and functioning.
The Virtual Camera calibration (mm/pixel) must be complete.

PC running the ACE software must be connected to the controller for the robot (and belt).
Belt Calibration Wizard must have completed successfully if a conveyor belt is used.

Additional Information

Cameras must be connected and configured before attempting to calibrate them. Refer to
Automation Control Environment (ACE) Version 4 Camera Configuration User's Manual (Cat.

No. 1679) for more information.

I Add Camera Calibration Object Procedure

Follow the procedure below to add a Camera Calibration object.

1

32

5

8-22

Right-click Robot Vision Manager in the Multiview Explorer, select Add Calibration and then
select either Camera Calibration or Camera Calibration 3D as applicable. The Robot Vision
Manager Camera Calibration Wizard will open.

Multiview Explorer

ApplicationManagerd v

Follow the Calibration Wizard steps to select the robot, end effector, camera, scenario, camera
link, and belt calibration. Clicking the Finish Button will create the Camera Calibration object in

the Multiview Explorer.

Open the new Camera Calibration editor by right-clicking the object and selecting Edit or dou-
ble-clicking the object. The Camera Calibration editor will open in the Edit Pane.

Open the Calibration Wizard by clicking the Calibration Wizard Button. The Calibration Se-

quence will open.

Additional Information

The Calibration Sequence will vary depending on the scenario choice selections made during
the Calibration Wizard.

Make selections for all steps of the Calibration Sequence. After completing these steps, click
the Finish Button. This will close the Calibration Sequence.

Automation Control Environment (ACE) Version 4 User's Manual (1633)



8 Application Manager Configuration and Setup

6 Review the Camera Calibration object properties in the Camera Calibration editor to confirm
the configuration. Also, use the Test Calibration Button to confirm the configuration is correct.
If the configuration is correct, the calibration procedure is complete.

8-3-5 Belt Calibration

Belt Calibration calibrates a robot to a conveyor belt. Configuring this object will establish a relation-
ship between the belt, its encoder, and the robot. This calibration is necessary when the robot will han-
dle parts that are moving on a conveyor belt. Refer to Robot-to-Belt Calibration on page 1-23 for more

information.

I Requirements

» The robot, controller, and belt must be correctly connected and functioning.
» The PC running the ACE software must be connected to the controller for the robot and belt.
» The robot and gripper must be defined in the ACE software

I Add Belt Calibration Object Procedure

Follow the procedure below to add a Belt Calibration object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Calibration, and then
click Belt Calibration. The Robot Vision Manager Robot-to-Belt Calibration Wizard will open.

Multiview Explorer

ApplicationManagerQ) +

1aBeuepy UOISIA J0qOY £-8
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2 Follow the Calibration Wizard steps to select the robot, end effector, and belt calibration. Click-
ing the Finish Button will create the Belt Calibration object in the Multiview Explorer.

3 Open the new Belt Calibration editor by right-clicking the object and selecting Edit or double-
clicking the object. The Belt Calibration editor opens.
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/SmartController0/R1 #-550L (350 mm)/10 Endffectord
/SmartController0/R1 #4-550L (350 mm)

4 Open the Calibration Wizard by clicking the Calibration Wizard Tab. The Robot-to-Belt Latch
Calibration Sequence opens.

irtual Teach Pendant
Test Belt Calibration

B Digital 10

~End Effector

/14-650H_0/R1 i4-650H (210 mm)/10 EndEffectord

Cancel

5 Complete the selections and click the Next Button.

6 Use the 3D Visualizer display in the Virtual Teach and Test Belt Calibration steps to orient the
robot and placement.
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! Robot-to-Belt Calibrati Robot R1 i4-650H (210 mm),

ick and drag the edit handles in the 3D display. To rotate the s

Pendant

- EP
p '

i

rv nc)
Downstream Limit  [El0UivY) = Belt Window Width 150.00

Back Cancel

LI 403.175 79.400 198.090 0.000 180.000 -90.000

175.00 =

7 After completing these steps, click the Finish Button. This will close the Robot-to-Belt Calibra-
tion Sequence.

I Belt Calibration Results

The belt calibration results are used to define the belt area for the robot to access. When using these
values in V+ programs, they may need to be adjusted based on the application and will vary based on
factors like robot travel times, part flow rates, belt speed, and other timing conditions.

The values of the items below are set during the belt calibration process.

1aBeuepy UOISIA J0qOY £-8

@ Additional Information

A Robot Vision Manager Application Sample demonstrates how these results can be used in V
+ programs.

@ Belt Transform
The Belt Transform is the frame that is generated from the downstream and upstream transform
values to define the orientation of the belt window.

uoieiqiied yeg g-¢-8

® Downstream Transform
The Downstream Transform is used to define the downstream belt window limit in a V+ program.
This sets the downstream threshold where the robot is allowed to access an object. If the robot is
tracking a part when it reaches this point, a Belt Window Violation will occur.

® Nearside Transform
The Nearside Transform is the third point taught in the calibration and is used to define the width of
the belt window.
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® Upstream Transform

The Upstream Transform is used to define the upstream belt window limit in a V+ program.

® (Encoder) Scale Factor

The belt encoder Scale Factor sets the amount of millimeters per encoder count for the belt's en-
coder.

8-3-6  Gripper Offset Table

The Gripper Offset Table defines where on the part a robot can pick up a part, giving the relationship
between the pick point, the part model, and the robot flange center.

@ Additional Information

The Gripper Offset Table can be useful when a robot must pick a part in different poses / orien-
tations located by different models. It may be necessary to create a pick point in a different ori-
entation than the part has been detected.

A gripper can have two types of offsets:

1. Atip offset from the center of the tool flange to the gripper tip(s).
This offset is established when the robot end effector is defined. This offset will be applied to that
gripper whenever it is used, including calculating values for the Gripper Offset Table. Refer to
7-5 Robot Objects on page 7-33 for more information.

2. The offset(s) from the actual pick point to the part origin which indicates where the robot must pick
the part in relation to the origin of the part. This is defined in the Gripper Offset Table and is as-
signed to a specific robot.

I Requirements

» The robot and controller must be correctly connected and functioning.

» The PC running ACE software must be connected to the controller.

» All associated objects such as belts, cameras, and vision tools must be defined and configured if
used.

I Add Gripper Offset Table Object Procedure

Follow the procedure below to add a Gripper Offset Table object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Component, and
then click Gripper Offset Table. The Gripper Offset Table Creation window will open.
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2 Follow the Gripper Offset Table Wizard steps to select the robot. Clicking the Finish Button will
create the Gripper Offset Table object in the Multiview Explorer.

3 Open the new Gripper Offset Table editor by right-clicking the object and selecting Edit or dou-
ble-clicking the object. The Gripper Offset Table opens.

4 Click the Teach Button to open the Editor and change the table.

Teach with a TOOL
Would you like to apply a TOOL when teaching the gripper offset?

@ Yes, select an end-effector tip and apply the TOOL. The gripper offset will be the offset from the tip to the taughi

Select End-Effector

e O No. The gripper offset will be the offset from the robot flange to the taught position. ——

Select Vision Tool
Select Vision Tool 3D B Digital 1/0
Move Picture

Move Picture 3D

Locate Object

Locate 3D Object

Advance Belt

Align Robot
Align Robot 3D

1aBeuepy UOISIA 1040y £-8
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5 Click Next to advance through the Editor, and Finish when complete.

8-3-7  Vision Sequence

A Vision Sequence displays the order and dependency of vision tools that will be executed while giv-
ing V+ programs a means for retrieving results from vision tools. The Vision Sequence object shows
the list of tools that will be executed as part of the sequence, the order in which they will be executed,
and the Index associated with each one. The Index is the execution order of each tool.

The sequence cannot be modified from the Sequence Display Window. It shows the order in which the
tools will be executed, based on the parent tool specified in each tool. The actual order of a sequence
is determined when the Relative To parameter is specified for each of the tools to be included in the

sequence.
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8-28

When a Vision Sequence object is added to the project, the Vision Tool parameter determines the Top-
Level tool, and all the tools specified as the Relative To parameter in the chain under that will automat-
ically show up as members of the sequence, in the order they are set.

A robot-to-camera calibration is specified in a sequence. The calibration is applied to any result ac-
cessed by a VLOCATION transformation function.

A Vision Sequence maps a V+ sequence number to the top-level vision tool. Top-level means the vi-
sion tool with the highest number in the sequence (this will be the last tool executed). This enables
access to a Vision Sequence with the sequence_id parameter from a V+ program command.

V+ programs can access the results of intermediate (not only top-level) tools when a sequence is exe-
cuted because each tool has an index that can be accessed. The Default Calibration is applied to all
results, even if they are not the top-level tool.

I Requirements

» The robot and controller must be correctly connected and functioning.

» At least one Vision Tool must be configured to define in the sequence.

* A camera must be defined in the ACE software.

* A Camera Calibration must be completed if a VLOCATION command is used in a V+ program.

I Add Vision Sequence Object Procedure

Follow the procedure below to add a Vision Sequence object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add, and then click
Vision Sequence. A Vision Sequence object will be added to the Multiview Explorer.

Multiview Explorer

ApplicationManager >

# Communication Tool

Shortcut

2 Open the new Vision Sequence editor by right-clicking the object and selecting Edit or double-
clicking the object. The Vision Sequence editor will open in the Edit Pane.
Items in the Vision Sequence editor are described below.
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Item Description

1 Configuration Status
* Ared flag (.) indicates incomplete configuration.
* Ared flag (E) indicates incomplete configuration.

The configuration status will update after the Run Button is clicked.
Hover over the red flag for information about the incomplete configuration.

2 Sequence Control Buttons

* Run: Runs the sequence once.

» Stop: Stops the running sequence. This can only be selected if the sequence is in
the middle of a run or the Continuous Button has been clicked.

* Continuous: Runs the sequence repeatedly.

* Reset: Reset the communication queue, which flushes all instances on the PC that
have been identified but not yet sent to a V+ program and resets the Overlap tool
tracking of previously-located instances.

3 Properties

* Continuous Run Delay: Amount of time in milliseconds to delay between execution
of the Vision Sequence in continuous mode. This is the interval at which the Vision
Sequence will be executed for V+ conveyor tracking programs using Robot Vision
Manager.

* Sequence Number: The number associated with the sequence. This sequence
number is used in V+ programs to reference this vision operation.

* Vision Tool: Top-level vision tool this sequence references. All tools required to op-
erate the tool selected here will be included in the sequence.

4 VLOCATION Properties

Default Calibration: Default camera calibration used to apply to a VLOCATION trans-

formation function from V+ programs. This must reference a Camera Calibration ob-

ject shown in the Multiview Explorer.
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5 Sequence Layout
The Vision Sequence for the specified Vision Tool.

3 Make the necessary configuration settings in the Edit Pane to complete the procedure for add-
ing a Vision Sequence object.

I Vision Sequence Configuration

The Vision Sequence editor shows the list of tools that will be executed as part of the sequence, the
order in which they will be executed, and the associated index number of each. The tools are execut-
ed in ascending Index value.
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The main property of a Vision Sequence is the Vision Tool parameter that defines what tool marks the
end of the sequence. Once it is selected, the Sequence Layout will be populated by the top-level tool's
dependencies down to the initial image source. For example, the Vision Sequence is based on a Grip-
per Clearance tool that has Relative To set to a Locator tool. These are included by starting with the
top-level tool and its Image Source and Relative To properties and working through the same proper-
ties of subsequent tools. This is laid out in the following figure that shows how the tools are associated
and what data is passed between them.

Virtual Camera0

Images from Basler or Emulation Camera

Image
Locator0
Detects model shapes and provides Locator
object location data Model0

Located Instance Data Points

:

Gripper Clearance0

Applies histograms around Locator
points on original image

Another example is shown in the following figure, where the image is modified for instance locating
before the bar codes are actually read.

Virtual Camera0
Images from Basler or Emulation Camera

Image
Advanced Filter0
DL R Erode image to generic shapes
for instance detection m
BE g iaarcagisey
LTI TR AR R BT Image l
Edited Image A
LB
—— P
Detects generic shapes and Locator
provides barcode location data Model0
Y Located Instance Data Points

Barcode0
Set Relative To Locator0 on the original | <€—————
image to read barcodes at correct locations
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Tool Mame Show Results | Tool Execution Time (ms)

Virtual Cameral

Advanced Filter0 [ v

Locatord B
[ ]

Barcoded

The sequence itself cannot be changed in the Vision Sequence editor. The Relative To properties in
the tools themselves must be used to do this.
For some applications, it may be beneficial to have multiple sequences where one sequence is a sub-

set of another.

Vision Sequences also provide a means for V+ programs to obtain information from vision tools using
a sequence_id parameter. In addition, the robot-to-camera calibration in the Default Calibration prop-
erty can be accessed using a VLOCATION transformation function. The returned values are provided
in the following table.

@ Additional Information

Refer to the V+ Keyword Reference Manual (Cat. No. 1672) for more information about the cor-
rect use of the VLOCATION Keyword.

-]

&

)

Value Description g

Index Tool number within the sequence. The tools are run in §
ascending order. g

Tool Name Name of the tool to run. s
=]

Show Results Defines if the tool results will be shown in the Vision %
Window. =

This is based on the Show Results Graphics property
of the respective tool.

This option is not selectable for tools that do not have
the Show Results Graphics property.

Tool Execution Time (ms) Time (in milliseconds) taken for the tool to run in the
most recent execution of the sequence.
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I Frame and Group Behavior

The Frame / Group result defines the number of the frames referenced in the calculation of the tool. If
the tool is not set relative to any other tool, the results for this column will all be returned as 1. Howev-
er, when the tool is set relative to a tool with more than one returned instance, the Frame / Group val-
ue reflects the result instance of the previous tool.

For example, the two figures below show a sequence that is designed to find the stars within the de-
fined shapes. The Locator tool in the first figure below disambiguates between the shapes with five
stars and those with six. Then, the Shape Search 3 tool shown in the second figure below locates the
stars within the shape.

The Results section shows that the Frame / Group results directly correlate with the Instance result
from the Locator in the first figure below. Instances 1 through 6 in the second figure below are in
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Frame / Group 1 since they are located with respect to Instance 1 in the first figure below. Instances 7
through 11 are in Frame / Group 2 for the same reason. The other regions correlate in the same way.

Fesults Log: Disabled
Region Of Interest
Search Area [(Width, H_.

Image Source
the f

rch 3 Model
Results Logeging
Region OF Interest

Maximurm Taox
Properties
4 Measurement Condition

Carafiddate Level

vow Corresponding...

v Edge Image
Advanced Properties

100.000
100000
100,000

Image Source

The Frame / Group can also be used as an argument for the VLOCATION transformation function in V
+ program code to limit the returned location to a particular instance in another tool. The syntax of the
VLOCATION transformation is provided below.
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VLOCATION ($ip, sequence id, tool id, instance id, result id, index id, frame id)

If there is an argument for frame_id, then instance_id will be evaluated based on that frame. Other-
wise, it will be evaluated with reference to all instances. For example, the following code returns the
location (21.388, 8.330, 0, 0, 0, -1.752) based on Instance 2 in the results of the second figure above.
VLOCATION ($ip, 1, 3, 2, 1311, 1)

However, when the frame_id is added as shown below, the line returns (-135.913, 52.251, 0, 0, O,
-31.829) since that is Instance 2 of Frame / Group 2.

VLOCATION ($ip, 1, 3, 2, 1311, 1, 2)

@ Additional Information

Refer to the V+ Keyword Reference Manual (Cat. No. 1672) for more information about the cor-
rect use of the VLOCATION Keyword.

8-3-8  Overlap Tool

The Overlap Tool ensures that parts moving on a conveyor belt are processed only once if located in
multiple images. A part found by the Locator Vision Tool (or other input tools) may be present in multi-
ple images acquired by the camera and this tool ensures that the robot is not instructed to pick up or
process the same part more than once. The input required by the Overlap Tool can be provided by any
tool that returns a transform instance. This tool is typically used in conveyor tracking applications.

@ Additional Information

It is often desirable to have images taken at an interval that is one-half of the field of view of belt
travel. This makes it possible to get two images of the same part. In this case, the Overlap Tool
can be used to filter out duplicates.
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If an instance in the image is a new instance (Pass result) it is passed on to the next tool in the se-
quence. If an instance is already known, it is rejected (Fail result), and is not sent to the next tool in the
sequence. This avoids double-picking or double-processing of the object.

The Overlap Tool should be placed near the beginning of a sequence, just after the input tool and be-
fore any inspection tools in the sequence. This ensures that the same instance is not processed multi-
ple times by the inspection tools. Refer to 8-3-7 Vision Sequence on page 8-27 for more information.
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I Requirements

» The camera, robot, and conveyor belt are calibrated, connected, and correctly functioning.

» The PC running the ACE software must be connected to the controller for the robot and belt.

» The tool is receiving latched values from the input tool. The belt latch must be wired to the controller
and properly configured.

» A vision input tool is defined and configured.

* The conveyor belt and the controller have been correctly assigned to a camera.

I Add Overlap Tool Object Procedure

Follow the procedure below to add an Overlap Tool object.
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1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Vision, and then click
Overlap Tool. An Overlap Tool object will be added to the Multiview Explorer.

L4 Programming

2 Open the new Overlap Tool editor by right-clicking the object and selecting Edit or double-click-
ing the object. The Overlap Tool editor will open in the Edit Pane.

3 Make all necessary settings in the Overlap Tool editor. When all settings are completed, the
Overlap Tool object configuration procedure is complete.

I The Distance Parameter

This specifies how far an instance must be from the expected location of a known instance in a differ-

ent image for it to be considered a new instance. Distance is specified in mm. It should be as small as

possible without causing double-picks.

« If Distance is too large, nearby instances will be interpreted as duplicates of a different instance, and
some will not be picked.

« If Distance is too small, two transforms will be interpreted as different instances, and the system will
try to double-pick the object.

@ Additional Information

5 mm is a recommended starting value for the Distance parameter.

Rotation is ignored by the Overlap Tool. Only the difference in X and Y is considered.

Communication Tool

The Communication Tool is a tool for conveyor tracking applications. The purpose of the Communica-
tion Tool is to transfer belt-relative vision results into a controller queue for processing by a robot.

The Communication Tool typically receives instances from an Overlap Tool, which prevents different
images of the same instance from being interpreted as different instances. The input to the Communi-
cation Tool can also be provided by other tools that output instances, such as an Inspection or a Loca-
tor Tool. The Communication Tool processes the input instances by applying region-of-interest param-
eters.
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The Communication Tool acts as a filter in the following way.

* Instances that are passed by the tool are sent to the controller queue.

* Instances that are not output to the controller because they are outside the region of interest or be-
cause the queue is full, are rejected. These instances are passed to the next tool in the sequence,
such as another communication tool.

I Order of the Communication Tool in a Vision Sequence

In a simple vision-guided, belt-tracking application, one or more Communication Tools are inserted at
the end of a sequence, frequently just after the Overlap Tool.

In a sequence that requires inspection of parts before they are picked by a robot, the Communication
Tool must be placed after one or more Inspection tools. In such a case, the Inspection tools provide
valid instances (parts that have passed inspection) to the Communication Tool.

I Using Multiple Communication Tools

In many applications, it may be useful to use two or more Communication Tools. Examples when mul-

tiple Communication Tools are necessary are provided below.

Each tool must have its Relative To property set to the preceding tool, so any parts not queued by one

tool are passed to the next tool.

» Use two Communication Tools for managing either side of a conveyor belt. Each Communication
Tool sends instances to a robot that picks parts on one side of the belt only.

» Use two (or more) Communication Tools so that the subsequent tools can process instances that
were rejected by the preceding tools because the queue was full. Each tool will send its passed
parts to a different queue, so any parts missed by a robot because its queue is full will be picked by
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a subsequent robot.
» Use multiple Communication Tools to send instances to multiple robots positioned near a single con-

veyor belt with a single camera.

I Requirements

» The camera, robot, and conveyor belt are calibrated, connected, and correctly functioning.
* The conveyor belt and the controller have been correctly assigned to a camera.
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I Add Communication Tool Object Procedure

Follow the procedure below to add a Communication Tool object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Vision, and then click
Communication Tool. A Communication Tool will be added to the Multiview Explorer.
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Multiview Explorer
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2 Open the new Communication Tool editor by right-clicking the object and selecting Edit or dou-
ble-clicking the object. The Communication Tool editor will open in the Edit Pane.

3 Make all necessary settings in the Communication Tool editor. When all settings are complet-
ed, the Communication Tool object configuration procedure is complete.

I Communication Tool Parameter Details

The Communication Tool has unique parameters that are described below.

Search Area

Search Area is the size of the region of interest is defined the width and height of the region of inter-

est. Modifying the region of interest is useful for applications in which two or more robots pick or han-

dle objects on different sides of the belt.

For example, an application could use one Communication Tool configured to output objects on the

right side of the belt to Robot A and a second Communication Tool configured to output instances on

the left side of the belt to Robot B. The region of interest can be the entire image or a portion of the

input image. It can be set in one of the following ways.

» Enter or select values for the Offset and Search Area parameters: Position X, Position Y, Angle,
Width, and Height.

» Resize the bounding box directly in the display. The rectangle represents the tool region of interest.
Drag the mouse to select the portion of the image that should be included in the region of interest.

Robot

The Robot parameter selects the robot that will handle or pick the instances output by the Communi-

cation tool.

Ensure the selected robot and the robot of the selected camera calibration are the same. If not, the

transformation may be invalid.

Queue Parameters

The Communication Tool sends instances that pass its criteria to its queue, which is configured with

the following parameters.
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Queue Index

The Queue Index identifies the queue to which instances will be sent. Two different Communication

Tools cannot write to the same queue on a controller. If there are multiple Communication Tools, either

on the same or different PCs, each tool must be assigned a unique queue index. Choose a value from

1 to 100.

In a V+ program, this queue index must be used to access the instances sent to the controller by the

communication tool. For example, in the Robot Vision Manager application sample for belt camera

pick to a static place, the rob.pick program will use pick.queue variable to store the queue index used
when obtaining instances. This occurs with the following V+ program call.

CALL getinstance (pick.queue, peek, inst.loc, model.idx, encoder.idx, vision.x, visi

on.y, vision.rot)

Queue Size

Queue Size specifies the number of instances that can be written to the queue. The ideal queue size

varies greatly and may require some testing to optimize this value for a specific application and envi-

ronment. Choose a value from 1 to 100.

Queue Update

Queue Update specifies how often the Communication Tool will write new instance data to the queue

on the controller. The recommended setting is After Every Instance. The Queue Update options are

described below.

» After Every Instance: The After Every Instance setting sends each instance to the queue separately
as it becomes available. This minimizes the time until the first instance is available for use by the V+
program. If a large number of instances are located, then it can take longer to push all of the data to
the controller.

» After Last Instance: The After Last Instance setting sends multiple instances to the queue at once.
This mode minimizes the total data transfer time, but can increase the time until the first instance is
available for use since the robot is inactive during the time that the PC is writing to the queue.

Both Queue Update settings have the same function when only one instance is found.

Use Soft Signal

Select this option to enable the Soft Signal.

Soft Signal

This sets the value of the Soft Signal to use when Use Soft Signal is enabled. The signal can be used

by a V+ program to synchronize the controller and the PC. This signal instructs the controller that all

instances detected by the input tool have been sent to the controller.
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Gripper Offset Configuration

This specifies the method and details needed for determining the offset index of the gripper. Refer to
8-3-6 Gripper Offset Table on page 8-26 for more information.

Use the item descriptions below to make the appropriate configuration settings.
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4 Tool Links v
Image Source
4 Region Of Interest
b Relative To
Offset 0,000 0,000 0.000 0.000 0.000 0.000
Search Area (Width, Height) 50.000 50.000
Properties
Show Results Graphics

Calibration
Robot

Queue Parameters Queue 0 [Size = 32

Gripper Offset Configuration Based on Model

> Advanced Properties Selection Mode [Use Model Identifier
Default Offset Index

RICUELTL N 000000

Model OffsctIndex % Model 1D | Offset Index | Transform

Selection Mode

Make one of the following selections as described below.

Disabled: No Gripper Offset is applied.

Use Default: Use the value set in the Default Offset Index field.

Use Model Identifier (Model ID): Use the values set in the Model Offset Index area.

Default Offset Index

This specifies the index in the Gripper Offset Table to apply as the gripper offset. This setting can be
from 1400 to 1499.

Model Offset Index

Use this area to create associations between Model IDs from a Locator Model and Gripper Offset Ta-
ble index numbers. This refers to the Custom Model Identifier property of the Locator Model.

Use the Add Button (Bl) and Remove Button () to create necessary associations.

Tool Relative Coordinates

Selecting this option indicates that locations should be returned relative to the robot tip position when
the picture was taken. This is only used if the selected camera calibration was performed with the cali-
bration object attached to the robot tool (an upward looking camera for example).

8-3-10 Robot Frame

8-38

The Gripper Offset Table defines where on the part a robot can pick up a part, giving the relationship
between the pick point, the part model, and the robot flange center.

@ Additional Information

The Gripper Offset Table can be useful when a robot must pick a part in different poses / orien-
tations located by different models. It may be necessary to create a pick point in a different ori-
entation than the part has been detected.

A gripper can have two types of offsets:

1. A tip offset from the center of the tool flange to the gripper tip(s).
This offset is established when the robot end effector is defined. This offset will be applied to that
gripper whenever it is used, including calculating values for the Gripper Offset Table. Refer to
7-5 Robot Objects on page 7-33 for more information.
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2. The offset(s) from the actual pick point to the part origin which indicates where the robot must pick
the part in relation to the origin of the part. This is defined in the Gripper Offset Table and is
assigned to a specific robot.

I Requirements

» The robot and controller must be correctly connected and functioning.
» The PC running ACE software must be connected to the controller.
 All associated objects such as belts, cameras, and vision tools must be defined and configured if

used.

I Add Robot Frame

Follow the procedure below to add a Robot Frame object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Component, and
then click Robot Frame. The Frame Creation Sequence Window opens.

B Add Calibration
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2 Follow the Frame Creation Sequence Wizard steps. clicking Next, at the end of each step.

3 Teach the points by placing the cursor at the tool tip, left-clicking and dragging the tip to the
location. Then release the left button and click Here. Click Next, to move to the next step.
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Teach Frame Origin
Teaching the robot at the position
55 the Here button to teach the position. Power
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Taught Positio:
0.000 0.000 0.000 0.000 0.000 0.000
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4 After the last step, click the Finish Button.

5 Edit the Robot Frame by selecting it in the Multiview Explorer view, right-clicking and selecting
Edit.

6 Click the Teach Button to open the Frame Creation Sequence to make the edits.

8-3-11 Robot Location

The Robot Location is a Cartesian location relative to the world coordinate system, another location, or
a frame of reference

I Requirements

* The robot and controller must be correctly connected and functioning.
» The PC running ACE software must be connected to the controller.

» All associated objects such as belts, cameras, and vision tools must be defined and configured if
used.

I Add Robot Location

Follow the procedure below to add a Robot Location object.

1 Right-click Robot Vision Manager in the Multiview Explorer, select Add Component, and
then click Robot Location. The Location Creation Sequence Window opens.

8-40

Automation Control Environment (ACE) Version 4 User's Manual (1633)



8 Application Manager Configuration and Setup
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2 Follow the Location Creation Sequence Wizard steps. clicking Next, at the end of each step.

3 Teach the location by placing the cursor at the tool tip, left-clicking and dragging the tip to the
location. Then release the left button and click Here. Click Next, to move to the next step.

Power

Pendant

¥ Digital /O
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Approach Move

Cancel

4 After the last step, click the Finish Button.
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5 Edit the Robot Location by selecting it in the Multiview Explorer view, right-clicking and select-
ing Edit.

6 Click the Teach Button to open the Frame Creation Sequence to make the edits.

8-3-12 Robot Precision Point

A Robot Precision Point describes a location in space by the joint angles of the robot. Because it is
described via joint angles, it will always be the same, independent of the tool offset.
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I Requirements

* The robot and controller must be correctly connected and functioning.

» The PC running ACE software must be connected to th