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Introduction

Introduction

Thank you for purchasing a Sysmac Studio 3D Simulation Option.

This manual contains information that is necessary to use the 3D Simulation Function with the Sysmac
Studio 3D Simulation Option. Please read this manual and make sure you understand the functionality
and performance of the Sysmac Studio 3D Simulation Option before you attempt to use it in a control
system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

This manual covers the following products.
» Sysmac Studio 3D Simulation Option

Part of the specifications and restrictions for the products are given in other manuals.
Refer to Related Manuals on page 18.
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

4 Installation and Wiring

Level 2 heading——— 4-3 Mounting Units

Level 3 heading——|

A step in a procedure —
Indicates a procedure.

4-3-1  Connecting Controller Components

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

1 Join the Units so that the connectors fit exactly.

Hook

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
untilthey lock into place.

for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

®ba e

Manual name

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special /0
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User's Manual (W500) 49

suun Bununow €+

—— Level 1 heading

Level 2 heading
~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.

SIGUOAWOD 100D BUIDBUOD 165 T

This illustration is provided only as a sample. It may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

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

MPrecautions for Correct Use

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

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

Version Information
Information on differences in specifications and functionality for Controllers and Units with different unit
versions and for different versions of Support Software is given.

Precaution on Terminology

In this manual, download refers to transferring data from the Sysmac Studio to the physical Controller
and upload refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, synchronization is used to both upload and download data. Here, synchronize
means to automatically compare the data for the Sysmac Studio on the computer with the data in the

physical Controller and transfer the data in the direction that is specified by the user.
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Terms and Conditions Agreement

Terms and Conditions Agreement

| wARRANTY

» The warranty period for the Software is one year from the date of purchase, unless otherwise specif-
ically agreed.

« If the User discovers defect of the Software (substantial non-conformity with the manual), and return
it to OMRON within the above warranty period, OMRON will replace the Software without charge by
offering media or download from OMRON’s website. And if the User discovers defect of media
which is attributable to OMRON and return it to OMRON within the above warranty period, OMRON
will replace defective media without charge. If OMRON is unable to replace defective media or cor-
rect the Software, the liability of OMRON and the User’s remedy shall be limited to the refund of the
license fee paid to OMRON for the Software.

I LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REM-
EDIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR IM-
PLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY LOST PROF-
ITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF USE OF THE SOFTWARE.

+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFICA-
TION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY. OMRON
SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EXPENSES DI-
RECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PRODUCTS, ANY
SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER PRO-
GRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

+ OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

I APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN THE
ATTACHED USER MANUAL.

I CHANGE IN SPECIFICATION

The software specifications and accessories may be changed at any time based on improvements and
other reasons.
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Terms and Conditions Agreement

| ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Safety Precautions

Safety Precautions

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for safety precautions.
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Precautions for Safe Use

Precautions for Safe Use

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for precautions for safe use.
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Precautions for Correct Use

Precautions for Correct Use

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for precautions for correct
use.
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Regulations and Standards

Regulations and Standards

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associat-
ed with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Versions

Versions

Hardware revisions and unit versions are used to manage the hardware and software in NJ/NX-series
Units, NY-series Industrial PCs, and EtherCAT slaves.
Refer to Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on versions.

Sysmac Studio 3D Simulation Function Operation Manual (W618) 17



Related Manuals

Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Manual name

Cat. No.

Model numbers

Application

Description

Sysmac Studio
3D Simulation Function Op-
eration Manual

W618

SYSMAC-SE200000]
SYSMAC-SA400]
[-64

Learning about
an outline of the
3D simulation
function of the
Sysmac Studio
and how to use
the function.

Describes an outline, execution
procedures, and operating proce-
dures for the 3D simulation func-
tion of the Sysmac Studio.

Sysmac Studio Version 1
Operation Manual

W504

SYSMAC-SE200010

Learning about
the operating

procedures and
functions of the
Sysmac Studio.

Describes the operating proce-
dures of the Sysmac Studio.

Sysmac Studio

Robot Integrated System
Building Function with Ro-
bot Integrated CPU Unit Op-
eration Manual

W595

SYSMAC-SE200000
SYSMAC-
SE200D-64

Learning about
the operating
procedures and
functions of the
Sysmac Studio
to configure Ro-
bot Integrated
System using
Robot Integrated
CPU Unit.

Describes the operating proce-
dures of the Sysmac Studio for
Robot Integrated CPU Unit.

Sysmac Studio

Robot Integrated System
Building Function with IPC
Application Controller Oper-
ation Manual

W621

SYSMAC-SE2000
SYSMAC-
SE200D-64

Learning about
the operating
procedures and
functions of the
Sysmac Studio
to configure Ro-
bot Integrated
System using
IPC Application
Controller.

Describes the operating proce-
dures of the Sysmac Studio for
IPC Application Controller.

Sysmac Studio
Drive Functions Operation
Manual

1589

SYSMAC-SE20000
SYSMAC-DEOOOL

Learning about
the Servo Drive
related functions
of the Sysmac
Studio.

Describes the Servo Drive related
operating procedures and func-
tions among those of the Sysmac
Studio.

NJ/NX-series CPU Unit
Software User’s Manual

W501

NX701-0000
NX502-01000
NX102-0000
NX1P2-0000
NJ501-0000
NJ301-0000
NJ101-0000

Learning how to
program and set
up an NJ/NX-
series CPU Unit.
Mainly software
information is
provided.

The following information is pro-

vided on a Controller built with an

NJ/NX-series CPU Unit.

e CPU Unit operation

* CPU Unit features

¢ Initial settings

* Programming based on IEC
61131-3 language specifica-
tions

18
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ-series W539 NJ501-40000 Controlling ro- Describes the functionality to con-
NJ Robotics CPU Unit NJ501-ROOIO bots with NJ-ser- | trol robots.
User’s Manual ies CPU Units.
NJ-series 0037 NJ501-ROOI Using the NJ- Describes the settings and opera-
Robot Integrated CPU Unit series Robot In- | tion of the CPU Unit and program-
User’s Manual tegrated CPU ming concepts for OMRON robot

Unit. control.

NA-series V118 NAS-OwWOOOM Learning about Describes the pages and object

Programmable Terminal
Software
User’s Manual

NA-series PT
pages and ob-
ject functions.

functions of the NA-series Pro-
grammable Terminals.
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Terminology

Terminology
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The following describes the terms used in this manual.

Term Description

Virtual equip- | An equipment model created in the Sysmac Studio in order to execute a 3D simulation. A virtu-

ment model al equipment model is made up of 3D shape data for a mechanical component, custom me-
chanics, parallel link model, Virtual Part Detection Sensor, and part, and the settings and scripts
that define the operations of these 3D shape data.

3D shape da- | Data that represents the shape, size, and position of a Virtual equipment model in 3D space,

ta which is created in the Sysmac Studio. 3D shape data is made up of CAD data, boxes, and
cylinders.

3D Visualiza- | A generic term for data that manages the 3D shape data for a virtual equipment model used in

tion object a 3D simulation, settings for operating the Mechanical Component and Virtual Part Detection
Sensor, and scripts that define the operations of the part.

You can add 3D visualization objects such as Box, Virtual Part Detection Sensor, Shape Script,
and other data under Configurations and Setup — 3D Visualization in the Multiview Explorer.

Mechanical A component driven by Servo, such as an X-Y table. You can operate a mechanical component

component by setting the operations of movable parts that make up the component and assigning axis vari-
ables and BOOL variables for the Controller.

Custom me- | A component that you can create by selecting desired parts and combining them. Use this com-

chanics ponent to realize operation that cannot be performed by standard mechanical components.
This component enables you to realize operation of electric chucks and electric cylinders.

Parallel link A component that represents a parallel link robot. Three types of parallel link model that are

model supported by NJ-series NJ Robotics CPU Unit are available.

Part This is the target object carried by a mechanical component, custom mechanics, or parallel link
model in a 3D simulation. To realize part operations, such as displaying and moving a part, cre-
ate scripts in the C# language.

Virtual Part A virtual sensor that detect a part in a 3D simulation. You can assign BOOL variables for the

Detection Controller as inputs to the Controller.

Sensor

Application A logical device that manages the data and settings required to use the 3D Simulation Func-

Manager tion, as well as the settings and programs of the IPC Application Controller that controls robot
systems. In a 3D simulation, Application Manager manages the 3D shape data for a Virtual
equipment model, settings for operating the Mechanical Component and Virtual Part Detection
Sensor, and scripts that define the operations of the part.

Refer to the Sysmac Studio Robot Integrated System Building Function with IPC Application
Controller Operation Manual (Cat. No. W621) for the Application Manager functions to control
robot systems.

Shape Script | A program that defines the operations of 3D shape data such as a part and movable part. A
Shape Script is written in the C# language.

Shape Script | A setting that defines the order of execution of Shape Scripts. A Shape Script is executed from

Sequence a Shape Script Sequence.

CAD data 3D CAD data for equipment or a part, which becomes the basis of 3D shape data. Use third
party 3D CAD software to create CAD data. You can load CAD data files with
a .stp, .step, .igs, .iges, .usd, .usda, .usdc, or .usdz extension.

Box A box-shaped object that becomes the basis of 3D shape data. This object is provided as
standard in the Sysmac Studio, and has height, width, depth, and color settings.

Cylinder A cylinder-shaped object that becomes the basis of 3D shape data. This object is provided as

standard in the Sysmac Studio, and has radius, height, and color settings,
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Terminology

Term

Description

Location

Information that represents the position and pose of 3D shape data. The position is represented
by the coordinate components (X, Y, Z) of a right-handed coordinate system. The pose is repre-
sented by the rotation angle around an axis (yaw, pitch, and roll) that is centered at the origin of
a local coordinate system.

The values that represent the position and pose (X, Y, Z, yaw, pitch, and roll) are called location
elements. Refer to Pose of 3D Shape Data on page 4-4 for the detailed definitions of yaw,

pitch, and roll.

World coordi-
nate system

A coordinate system that represents absolute coordinates on the 3D Visualizer. The position of
3D shape data in a world coordinate system is represented by the coordinate components X, Y,
and Z.

Local coordi-
nate system

Individual 3D shape data has its own 3D shape data. Use this coordinate system when you use
an offset to determine the center of rotation of 3D shape data, or set relative positions between
two sets of 3D shape data.

Parent and Terms that represent the relationship between two sets of 3D shape data that are connected

child together. When more than one set of 3D shape data operates, the 3D shape data for the main
operation is called parent and the 3D shape data for following the operation of the parent is
called child. To set a parent-child relationship between two sets of 3D shape data, select the
parent 3D shape data on the setup tab page for the child 3D shape data.

Mount point Points used to join two sets of 3D shape data that have a parent-child relationship on the 3D

and link point | Visualization display. Set a mount point in the child 3D shape data and a link point in the parent
3D shape data. Then, join the mount point of the child 3D shape data with the link point of the
parent 3D shape data. Thus, you can easily position two sets of 3D shape data.

TCP (Tool TCP is a point that specifies the position in the 3D shape data for the mechanical component,

Center Point) | custom mechanics, or parallel link model, at which a tool such as a robot hand is mounted.

Open- An open-source file format developed by Pixar Animation Studio for transferring 3D scenes and

USD(Univer- | data between different software applications.

sal Scene

Description)

USDPhysics- | Physics joint information of the physics schema defined in OpenUSD. It is used to represent the

Joint relationship between two or more rigid bodies in physics simulations and enables the creation
of complex interconnected structures and motions in a 3D environment.

Prim A fundamental component in OpenUSD. Prims represent objects and entities in a scene, and
come in various types such as Geometry, Lights, Cameras, and Groups.

Prim Path A text string that identifies the position of a prim within a scene graph hierarchy. Each element

of the path represents a nesting level within the hierarchy. It begins with the root (*/”), followed
by the names of parent and child prims separated by slashes.
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Revision History

Revision History

22

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

manual.

[Cat. No.

W618-E1-11 |

_r— Revision code

R(-::\:::)n Date Revised content

01 April 2020 Original production

02 August 2020 Revisions for an upgrade to Sysmac Studio version 1.42.
03 October 2020 | Revisions for an upgrade to Sysmac Studio version 1.43.
04 January 2021 Revisions for an upgrade to Sysmac Studio version 1.44.
05 April 2021 Revisions for an upgrade to Sysmac Studio version 1.45.
06 October 2021 Revisions for an upgrade to Sysmac Studio version 1.47.
07 April 2022 Revisions for an upgrade to Sysmac Studio version 1.49.
08 July 2022 Revisions for an upgrade to Sysmac Studio version 1.50.
09 October 2022 | Revisions for an upgrade to Sysmac Studio version 1.52.
10 April 2023 Revisions for an upgrade to Sysmac Studio version 1.54.
1" April 2025 Revisions for an upgrade to Sysmac Studio version 1.62.
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Features and Specifications of

the 3D Simulation Function
]

This section provides an introduction and features of the Sysmac Studio 3D
Simulation Function.

1-1 Features of the 3D Simulation

1-2 Specifications
1-2-1 Product Model Numbers
1-2-2 Supported Languages
1-2-3 Applicable Models
1-2-4 Applicable Computers
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1 Features and Specifications of the 3D Simulation Function

1-1

Features of the 3D Simulation

The Sysmac Studio 3D Simulation Function allows you to visually see operations of the equipment
controlled by an NJ/NX/NY-series Controllers and operation of the processed or assembled parts be-
ing carried, on a computer.

You can check on a computer how a part is carried by a conveyor belt and an X-Y table and manipu-
lated by a gantry crane before you assemble the physical equipment.

The 3D Simulation Function has the following features.

I Reduced ROI (Return On Investment) Check Time

Because this function enables a visual check on the entire equipment, you can quickly verify the feasi-
bility of the equipment requirements without purchasing a complete set of the actual equipment.
This leads to early decision-making on investment in equipment introduction.

I Reduced Design and Start-up Time

The function allows for creating and debugging programs while you check the entire system operation
and the part movement on the same screen, which reduces the design time.

You can use the equipment’'s CAD data to check for interference between equipment objects.

This leads to the reduction of the on-site equipment start-up time because you can adjust the layout of
equipment objects and parts in advance.

I Reduced Product Type Change Verification Time

In cases where you need to change the type of parts that the equipment processes, the function al-
lows for changing and verifying the programs and settings required for the change without stopping
the equipment.

It enables the verification and adjustment with an actual equipment in a short time and reduces the
equipment stop time.
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1 Features and Specifications of the 3D Simulation Function

1-2 Specifications

1-2-1 Product Model Numbers

The Sysmac Studio 3D Simulation Function supports Sysmac Studio (64 bit) version 1.40 or higher.
To use the Sysmac Studio 3D Simulation Function, the following Sysmac Studio licenses is needed. In
addition, to execute a 3D simulation of a mechanical component, the following Sysmac Studio option
license is needed.

To install the Sysmac Studio (64 bit), the following DVD is needed.

® Sysmac Studio License

Model number
SYSMAC-SE201L

Product name Number of licenses

Sysmac Studio Standard Edition 1 license

Ver.1.0J0] 3 licenses SYSMAC-SE203L
10 licenses SYSMAC-SE210L
30 licenses SYSMAC-SE230L
50 licenses SYSMAC-SE250L

® Sysmac Studio Option License

Product name Number of licenses Model number
Sysmac Studio 3D Simulation Op- | 1 license SYSMAC-SA401L-64
tion 3 licenses SYSMAC-SA403L-64
10 licenses SYSMAC-SA410L-64
30 licenses SYSMAC-SA430L-64
50 licenses SYSMAC-SA450L-64
e DVD

Product name

Media

Model number

Sysmac Studio Standard Edition
Ver.1.00O

64-bit edition DVD

SYSMAC-SE200D-64

1-2-2  Supported Languages

The supported languages conform to the specifications of the Sysmac Studio. Refer to Sysmac Studio

Version 1 Operation Manual (Cat. No. W504) for details.

1-2-3  Applicable Models

You can use the Sysmac Studio 3D Simulation Function with all the controllers supported by the Sys-

mac Studio. Refer to Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details.
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1 Features and Specifications of the 3D Simulation Function

1-2-4

Applicable Computers

The computer on which the Sysmac Studio (64 bit) can be installed. Refer to Sysmac Studio Version 1
Operation Manual (Cat. No. W504) for details.
To use the 3D Simulation Option functions, the following operating environment is needed.

Zﬁrt:rr:er:t- Specification

CpPU DOS/V personal computers (IBM AT compatible machines) equipped with Intel® Core™ i5
8250U (1.60-3.40 GHz) or equivalent/faster processors
Intel® Core™ i7 9750H or equivalent or faster recommended

RAM 8 GB min.
16 GB min. recommended

Display Full HD 1,920 x 1,080, 16 million colors min.

Video card

Video card that supports DirectX11 (NVIDIA® GeForce®, AMD Radeon™, etc., NVIDIA rec-

ommended)
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Software Setup
]

This section describes the procedures for setting up the software to use the Sysmac
Studio 3D Simulation Function.

2-1 Installing the Sysmac Studio ........cccccciiiiniiii 2-2
2-2 Registering Sysmac Studio Option License.........ccccocceererriccecererssceseeeennnnns 2-3
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2 Software Setup

2-1 Installing the Sysmac Studio

Install the Sysmac Studio from the DVD. For details of the installation procedure, refer to Sysmac
Studio Version 1 Operation Manual (Cat. No. W504).
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2 Software Setup

2-2 Registering Sysmac Studio Option Li-
cense

To execute a 3D simulation of a mechanical component, you must register the Sysmac Studio 3D
Simulation Option license on the Sysmac Studio Standard Edition.
Use the following procedure to register an option license.

-17 uondo oipn}g sewsAg Buliaysibay z-z

(2]
(]
=}
7]
(]

1 Select All Programs - OMRON - Sysmac Studio - Sysmac Studio from the Windows Start
menu.
The Sysmac Studio starts and the start page is displayed.

Sysmac Studio

Automation Software

Version 1.40

© Copyright DMRON

2 Click License on the start page.
The licenses that are currently registered are displayed.
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2 Software Setup

B Sysmac sudio 56

Gffiine
. New Project
i Open Project
&F Import.

Online

4 Connect to Device

ntrol

fersion Control Explorer

3 Click the Register License button.

The License Registration dialog box is displayed.

License registration

Enter the license number.

Register Cancel

4 Enter the Sysmac Studio 3D Simulation Option license number, and then click the Register
button.

If the license is registered normally, a message appears asking you to restart the software.

License registration

n is complete.
The enterex

ense will become effective after Sysmac Studio is restarted.

Restart the Sysmac Studio to complete registration.
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3D Simulation Procedure
]

This section describes the required preparations and outline of the procedure to exe-
cute a 3D simulation.

3-1 Introduction to 3D Simulation ... 3-2
3-2 Processes of 3D Simulation.........ccccceeriicecienicccrer e 3-4
3-2-1 Selecting How to Configure Simulation Settings ..........cccccvvvveeiiiiiiieccciee. 3-5
3-2-2 Configuring 3D Simulation Settings Using Scripts ........ccococviiieiiiiiiiiieciien, 3-6

3-2-3 Configuring 3D Simulation Settings Using Easy Part Simulation Con-
FIGUIATION ... e 3-8
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3 3D Simulation Procedure

3-1

Introduction to 3D Simulation

To execute a Sysmac Studio 3D simulation, create a virtual equipment model that represents the
equipment and part in the Sysmac Studio and simulate how the virtual equipment model operates.

A virtual equipment model consists of a mechanical component’? that represents a movable part of the
equipment, a part that represents the target to be carried, and a Virtual Part Detection Sensor that de-
tects the part.

*1. Includes custom mechanics and parallel link models. Mechanical components, custom mechanics, and paral-
lel link models are hereinafter collectively called mechanical components depending on the context.

The mechanical component, part, and Virtual Part Detection Sensor are made up of 3D shape data
and the settings and scripts for operating the 3D shape data.

Create 3D shape data, and then set and create the settings and scripts for operating the 3D shape
data.

The relationship among the virtual equipment model, 3D shape data, and settings and scripts for oper-
ating the 3D shape data is as shown below.
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3 3D Simulation Procedure

(" Virtual equipment ]

model
Mechanical  fum
co%pgﬂlecrﬁ Settings and scripts to ®
‘/ 3D shape data operate 3D shape data 5
% o
I Settings for CAD 3
CAD data A
mechanical component a
< p g-
3
w
o
@
| Part I— i i 2
Settings and scripts to 5
(_| 3D shape data |—\ (] operate 3D shape data B 5
=
CAD data
Box Shape Script
Cylinder
. J & J
Virtual Part : .
. = Settings and scripts to
3D shape data
Detection Sensor P operate 3D shape data
Virtual Part Virtual Part Detection
Detection Sensor Sensor Script

The following sections describe the operating procedures and functions to execute a 3D simulation,
using a part carrying equipment as an example.

T
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3 3D Simulation Procedure

3-2 Processes of 3D Simulation

This section describes the processes of 3D simulation using the Sysmac Studio.
Refer to the corresponding section for details on each process.
To execute a 3D simulation, you must create a project in advance, and then create programs and reg-
ister axes. Refer to Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the project crea-

tion, program creation, and axis registration procedures.

The following describes the processes of 3D simulation using a mechanical component as an exam-

ple.

Process

Description

Reference

Creating a Project
Creating Programs and Reg-
istering Axes

Create a Sysmac Studio project, and then cre-
ate programs for controlling movable parts
(mechanical components). In addition, register
the axes for controlling movable parts.

Sysmac Studio Version 1
Operation Manual (Cat. No.
W504)

Creating 3D Shape Data

Add Application Manager to the project and
create 3D shape data for the mechanical com-
ponent, part, and Virtual Part Detection Sen-
sor of the equipment.

Adding Application Manag-
er

Add Application Manager that manages the
data and settings required to use the 3D Sim-
ulation Function.

4-2 Adding Application Man-
ager on page 4-7

Adding the Mechanical
Component

Load the CAD data for the target equipment
and create 3D shape data for the mechanical
component.

Depending on the configuration of the target
equipment, select Mechanical Component,
Custom Mechanics, or Parallel Link Model.

4-3 Creating 3D Shape Data
for the Mechanical Compo-
nent on page 4-10

4-4 Creating 3D Shape Data
for the Custom Mechanics on
page 4-33

4-5 Creating 3D Shape Data
for Parallel Link Model on
page 4-82

Adding the Part

Load the CAD data for the part and add 3D
shape data for the part. Instead of the CAD
data, you can add boxes and cylinders provid-
ed as standard in the Sysmac Studio to create
3D shape data for the part.

4-6 Adding 3D Shape Data for
the Part on page 4-94
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3 3D Simulation Procedure

Process Description Reference
Adding the Part Detection | Add 3D shape data for the Virtual Part 4-7 Adding the Part Detection
Sensor Detection Sensor, which is a virtual sensor to Sensor on page 4-103
detect the part.

uone|nwIg ¢ J0 S8ss8%0.d Z-€

Configuring Simulation Set- Select whether to use scripts or Easy Part 3-2-1 Selecting How to Con-
tings Simulation Configuration as the method of 3D | figure Simulation Settings on
simulation. page 3-5
How to configure simulation settings using | 3-2-2 Configuring 3D Simula-
scripts tion Settings Using Scripts on
page 3-6
How to configure simulation settings using | 3-2-3 Configuring 3D Simula-
Easy Part Simulation Configuration tion Settings Using Easy Part
Simulation Configuration on
page 3-8
Executing a Simulation Execute a 3D simulation to check how the vir- | ---
tual equipment model operates.
How to execute a 3D simulation using 8-1-2 Executing the Operation
scripts Script for the Virtual Part De-

tection Sensor and the Virtual
Output Script for the Mechani-
cal Component on page 8-3

How to execute a 3D simulation using 8-1-4 Executing a Simulation
Easy Part Simulation Configuration Using Behaviors Settings on
page 8-4

sBumas uonejnwig ainbiuos o) Moy Bunos|eg |-z-¢

3-2-1  Selecting How to Configure Simulation Settings

There are two methods of 3D simulation, i.e., using scripts or using Easy Part Simulation Configura-
tion. Select how to configure 3D simulation settings by considering the following features.

Method of 3D simulation Features
Using scripts Enter scripts (C# language-based programs) in which the motions of the
part are expressed by script functions based on the operation specifica-
tions of the mechanical component considered in the equipment design
phase.
This method is flexible because you can handle all 3D shape data dis-
played on the 3D Visualizer using scripts.

Using Easy Part Simulation Config- | Enter the mechanical component settings that define what motion the me-
uration chanical component will give to the part based on the operation specifica-
tions of the mechanical component considered in the equipment design
phase. Unlike using scripts, this method allows for quick part simulation
because it requires no consideration to create scripts and no entry of
scripts.

However, since it is specialized for the simulation of part behaviors, the
combined use of scripts may also be necessary for complex 3D visualiza-
tion.
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3 3D Simulation Procedure

This section provides an overview of 3D simulation using scripts.

2. Pick and release the part.

r
1. Load the part.

3. Carry the part on
the conveyor.

(4. Unload the part.

Operation specifications of mechanical components
considered in the equipment design phase

¥

q q q State
No. Behavior of 3D Machine Model Function (StepID)
1 Loads a part LoadPart()
2 Clamps the part ClampPart() 1
Releases the part ReleasePart() 2
3 Conveys the part MoveObjectOnBelt()
4 Unloads the part UnloadCollidingPart()

Express the part behaviors with script functions

$

53 // Please assign your shape.

sa Tbox parthodel = (IBox) ace[”/ApplicationManagero/Part™]:

55 this.CreateMultipleObjects . "Part”, i Ba

56

57 return renderInfolist:

58 1

59

1] /(1 <summary>

61 //¢ Called to remder the Shape Script abject

2 /11 </sumary>

63 // <returns>The list of shapes to render</returns>

64 public override void Render(: /]
&5 This. InitializeObject (renderInfolist):

66

o7 IBox parthodel = (IBox) ace[”/ApplicationManagerf/Parc™]:

&8 IBox handModel = (IBox) ace[*/ApplicaticnManagerd/HendBox™]:

&9 IBox beltModel = (IBox) ace[”/ApplicationManagert/Belc"]:

70 IBox pickPlaceModel = (IBox) ace["/ApplicationManager(/PickPlace™];
7 IBox svopperodel = (IBox) ace["/ApplicationManager0/Stoppez”];

72 var controllerName = "new Controller 07

Enter scripts (C# language-based programs)

The table below describes the flow of configuring 3D simulation settings using scripts.

Configuring Settings and Cre- | Configure settings and create scripts for oper- | ---
ating Scripts to Operate 3D ating the 3D shape data for the equipment.

Shape Data
Setting the Mechanical Configure the operation settings for the me- 6-2 Setting Mechanical Com-
Component chanical component. ponent on page 6-10

$

Creating Operation Scripts | Create scripts that define the behaviors of the | 6-3 Creating Operation
for the Part part. Scripts for the Part on page

6-12
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3 3D Simulation Procedure

Process

Description

Reference

Configuring the Operation
Settings for the Part De-
tection Sensor

Configure the operation settings for the Virtual
Part Detection Sensor. From the operation
settings, generate scripts that define the oper-
ations.

6-4 Configuring the Operation
Settings for the Virtual Part
Detection Sensor on page
6-16
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3 3D Simulation Procedure

This section provides an overview of 3D simulation using Easy Part Simulation Configuration.

2. Pick and release the part.

1. Load the part. e

3. Carry the part on
~ (the conveyor.

‘ (4. Unload the part.

Operation specifications of mechanical components
considered in the equipment design phase

(1) In the 3D Visualizer,
double-click the 3D shape data
for which to set Conveyor.

o

722251 199956 572000 0000 000 001 &

T
oo e
EIN
I ——

Add Behavior X

(2) Select Conveyor in
the Add Behavior
dialog box.

(3) Set the area, direction, and speed for carrying the part.

Enter the mechanical component settings that define what motion the mechanical
component will give to the part.

The table below describes the flow of configuring 3D simulation settings using Easy Part Simulation

Configuration.

Configuring Settings to Oper-
ate the Part with 3D Shape
Data

Configure settings to operate the part based ---
on the operation of 3D shape data that make
up the virtual equipment model, such as the
mechanical component.

Setting the Mechanical
Component

Configure the operation settings for the me-
chanical component.

7-2 Setting Mechanical Com-
ponent on page 7-3

$

Configuring Settings to
Operate the Part

7-3 Behaviors Settings on
page 7-4

Configure settings to operate the part in 3D
shape data that make up the virtual equipment
model, such as the mechanical component.
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Creating 3D Shape Data
]

To execute a 3D simulation in the Sysmac Studio, add an Application Manager, and
create 3D shape data for the Mechanical Component, part, and Virtual Part Detection

Sensor.

4-1 Introduction to 3D Shape Data..........cccccinriiiiiinnnii s 4-3
4-1-1 Location of 3D Shape Data ..........cocceiiiiiiiiiiicec e 4-3
4-1-2 Parent-child Relationship between 3D Shape Data ............cccccccvvviviviiieeeeenen.n. 4-6

4-2 Adding Application Manager............c.ouiinmmmmninn e 4-7

4-3 Creating 3D Shape Data for the Mechanical Component......................... 4-10
4-3-1 Types of Supported CAD Data Files .........cccoiiiiiiiiiiiiiiieiee e 4-10
4-3-2 Preparations for CAD Data FilesS ...........ccceiiiiiiiiiiiiicec e 4-10
4-3-3 CAD Data Import ProCeaUre ...........oocviiiiiieiiiceei e 4-13
4-3-4 Types of Mechanical Component Models ..o 4-19
4-3-5 Mechanical Component SettingsS.........ccccveeiiiiiiie e 4-28

4-4 Creating 3D Shape Data for the Custom Mechanics ........ccccccrrverrrrrnnnnee. 4-33
4-4-1 Components That Custom Mechanics Realize ...............ccccoeveeiiiiiieeeeei, 4-33
4-4-2 Procedure of Creating 3D Shape Data for the Custom Mechanics............... 4-34
4-4-3 Supported OpenUSD FileS ..ot 4-35
4-4-4 Custom Mechanics Addition Procedure ............cccoooiiiiiiiiiiiieieeeeeee 4-36
4-4-5 Adding Movable Parts and Importing CAD Data..........ccceeiieeenieeeniieeeiienne 4-39
4-4-6 Importing OpenUSD Files That Include USDPhysicsJoint..............ccceeeenne. 4-43
4-4-7 Configuring the TCP ...t 4-48
4-4-8 Configuring the Joint MOtION...........ooiiiiiiii e 4-50
4-4-9 Configuring the Motion Direction Settings of the Movable Parts ................... 4-58
4-4-10 Checking the Motion of the Custom Mechanics..........cccooociiieeiiiiiieeeees 4-63
4-4-11 Configuring the Motion Settings of the Custom Mechanics................c.c....... 4-66
4-4-12 Updating CAD Data.........ccoouuiiiiieiiiiiiee et 4-73
4-4-13 Exporting OpenUSD FileS .....ccccuuiiiiiiieiieeee s 4-74
4-4-14 Example of Creating a Custom MechaniCs ...........ccoceeeiiiiiiiiiiiieccec e 4-76

4-5 Creating 3D Shape Data for Parallel Link Model............ccccounieririniiinnrnnnnn. 4-82
4-5-1 Parallel Link Model Addition Procedure .............cccoiiiiiiiiiiiie e 4-82
4-5-2 Parallel Link Model Settings ........cooiiiieieeee e 4-83
4-5-3 IMPOrting CAD Data ......c.cuviiiieeiiieiee et 4-91

4-6 Adding 3D Shape Data for the Part...........cccooomrmmiiriiii e 4-94
4-6-1 IMPOrting CAD Data ......ccouiiiiiiiii e 4-94
4-6-2 Adding @ Box or @ CylINAEr........ccooiiiiiiiicic e 4-99

4-7 Adding the Part Detection Sensor..........cccoooommiiiiiiin i 4-103
4-7-1 Adding the Virtual Part Detection SENSOr...........cceccveiiiieiiee e 4-103

Sysmac Studio 3D Simulation Function Operation Manual (W618) 4-1



4 Creating 3D Shape Data

4-8

4-9

4-7-2 Virtual Part Detection Sensor Settings .........cooooeiiiiiiiee e, 4-103

3D Shape Data Placement Methods .........cccccimiiiiiccccccccscerer s 4-106
4-8-1 Entering a Coordinate DireCtly ...........cooovviiiiiiiiiie e 4-106
4-8-2 Dragging and Dropping the Data on the 3D Visualizer ............c.cccccevveenee. 4-106
4-8-3 Snapping to the Link POINt ... 4-106

Exporting and Importing 3D Visualization Objects..........ccccovemrrrrrrrnnn. 4-107
4-9-1 Types of 3D Visualization Objects That Can be Exported and Imported ... 4-107
4-9-2 Access Level Required for Export and Import Operations ..............cc.......... 4-107
4-9-3 Export of 3D Visualization Objects .........ccceeiiiiiiiiiiiieieee e 4-107
4-9-4 Batch Export of 3D Visualization Objects..........ccccoiieiiiiiiiiiiieiieceieee 4-108
4-9-5 Import Procedure for 3D Visualization Objects .........c.cccceviieiiiiiiiiiciiieen. 4-110

Sysmac Studio 3D Simulation Function Operation Manual (W618)



4 Creating 3D Shape Data

4-1 Introduction to 3D Shape Data

3D shape data is a set of data used in the 3D Simulation Function, which represents the shape, size,
position, and pose of the movable parts, part, and Virtual Part Detection Sensor of the equipment. To
create 3D shape data, use CAD data created with 3D CAD software, or box and cylinder data provid-
ed as standard in the Sysmac Studio.

In the Sysmac Studio 3D Visualizer and 3D editing area, the position of 3D shape data is represented
by a coordinate value.

You can set a parent-child relationship between two sets of 3D shape data to realize the conveying
operation of the part.

4-1-1 Location of 3D Shape Data

ejeq adeys ag o) uononposu| |-

The position and pose of 3D shape data are represented by the location elements (X, Y, Z, yaw, pitch,
and roll).
The position and pose are defined as follows.

I Position of 3D Shape Data

There are two coordinate systems, i.e. the world coordinate system and the local coordinate system,
to represent the position of 3D shape data.

The position of 3D shape data is represented by the coordinate components X, Y, and Z of the world
coordinate system or local coordinate system.

ejeq adeys Qg JO UoNESOT L-L-f

z

Coordinate system Description
(a) | World coordinate sys- | This coordinate system represents absolute positions on the 3D Visualizer.
tem
(b) | Local coordinate sys- Each 3D shape data has its local coordinate system. Use this coordinate system
tem when you configure an offset to determine the rotational center of 3D shape data,
or set a relative position between two sets of 3D shape data.
Coordinate component Description Unit
X Represents the position along the X axis. | mm
Y Represents the position along the Y axis. | mm
Z Represents the position along the Z axis. | mm
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I Pose of 3D Shape Data

The pose of 3D shape data is represented by y (yaw), p (pitch), and r (roll), the rotation angles around
axes centered at the origin of the local coordinate system. In the 3D Simulation Function, y (yaw), p
(pitch), and r (roll) are defined as follows.

S
& oy

G

X \,,
S A
X
(a) (b) (c)

(a) | y (yaw) | Represents the rotation angle around the Z axis of the local coordinate system. ° (degree)
(b) | p (pitch) | Represents the rotation angle around the Y axis of the local coordinate system ° (degree)

based on the calculation of yaw.
(c) | r(roll) Represents the rotation angle around the Z axis of the local coordinate system ° (degree)

based on the calculations of yaw and pitch.

This is similar to the concept of Z-Y-Z Euler angle. Set the y (yaw), p (pitch) and r (roll) values by rotat-
ing the 3D shape data around the Z, Y, and Z axes in this order.
Examples are shown below.

® Rotation around the Z Axis (Blue Arrow)
To rotate the 3D shape data 90 degrees around the Z axis, set the y (yaw) or r (roll) value to 90.
However, if you set the y (yaw) value to 90, due to internal calculation, the y (yaw) and the r (roll)
values are internally converted to 0 and 90, respectively.

Pitth Rl
0000 || o.000

degree

@ o

E@% a%ﬂ t;ig;: goREItIIJ s

® Rotation around the Y Axis (Green Arrow)
To rotate the 3D shape data 90 degrees around the Y axis, set the p (pitch) value to 90.
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1 @ o oo o Mﬁ%\ 2000 0000 oooa ] %o

@ Rotation around the X Axis (Red Arrow)

To rotate the 3D shape data around the X axis, unlike the Y and Z axes, you need to set values for
two or more parameters.

ejeq adeys Qg 03 uolONpONU| |-

* Rotating the 3D shape data 45 degrees around the X axis

Fitch  Roll J M & Pitch  Roll
M [ uuoc |[ o000 |[ 0.000 cgres .Y 90.000 45000 | o000 | 9edree

Set the y (yaw) value to -90, the p (pitch) value to 45, and the r (roll) value to 90.
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» Rotating the 3D shape data 90 degrees around the X axis

Pitch  Roll
M ﬁﬁl -90000 || 90000 |[ 0000 | 9egree

IS )

Set the y (yaw) value to -90, the p (pitch) value to 90, and the r (roll) value to 90.

* Rotating the 3D shape data 180 degrees around the X axis

Sysmac Studio 3D Simulation Function Operation Manual (W618) 4-5



4 Creating 3D Shape Data

& Wi | Yaw  Pitch  Roll P
M}‘ " L2 o000 [ oooo | ooop | 9T

| Yaw Pitch Rol

]
. ["o00o |[1e0000] 1s0000] 9"

Set the p (pitch) value to 180 and the r (roll) value to 180.

* Rotating the 3D shape data -90 degrees around the X axis

Set the y (yaw) value to 90, p (pitch) value to 90, and r (roll) value to -90.

To achieve an operation in which one set of 3D shape data follows another set of 3D shape data as in

the case of picking and then moving a part by a robot arm, set a parent-child relationship between the
two sets of 3D shape data.

When more than one set of 3D shape data operates, the 3D shape data for the main operation is
called parent and the 3D shape data for following the operation of the parent is called child.

Robot arm (parent)

/

Part (child)

To set a parent-child relationship, select the parent 3D shape data on the setup tab page for the child
3D shape data.
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4-2 Adding Application Manager

Application Manager is a logical device that manages the data and settings required to use the 3D
Simulation Function.
To create 3D shape data, add Application Manager to the project according to the following procedure.

1 Select Application Manager from the Insert menu.

; = ircui »
d G Circuit Parts

Derive Device ]

Multrview Explorer Contrnliar »

A= | Application Manager

Satety mewwork controller *

Jabeuepy uoneslddy Bulppy z-

| & Cenfigurations

b4 Programming
= p HMI r

Drive

The Add Device dialog box is displayed. In the dialog box, select the version to add from the
Version list, and then click the OK button.

B Add Device ®

11} .
Bl Select Device

Category Application Manager i

Device

Wersion

>
[ Programming
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4-8

@ Additional Information

Application Manager provides items for managing the IPC Application Controller settings and
programs that control robot systems, in addition to items for managing the data and settings re-
quired to use the 3D Simulation Function.

Multiview Explorer

ApplicaionManager) v

Al Configuration

Settine

In 3D Visualization under Configurations and Setup, manage the 3D shape data for virtual
equipment models, settings for operating the mechanical components and Virtual Part Detec-
tion Sensor, and scripts that define the operations of the parts that you want to use for 3D simu-
lations.

For simplicity, the following descriptions use only windows that you see when 3D Visualization
is selected.

Refer to the Sysmac Studio Robot Integrated System Building Function with IPC Application
Controller Operation Manual (Cat. No. W621) for details on the items for managing the IPC Ap-
plication Controller settings and programs.

I Checking and Changing the Application Manager Version

The procedure for checking and changing the version of the added Application Manager is as follows.

1 Right-click the device icon for the project and select Change Device from the menu.

ApplicationManager) v

Add Device

>

p T Q_ Change Device
Rename
Delete

Switch Device Control Display

The Change Device dialog box is displayed. The Version value shown in the dialog box is the
version of the Application Manager.

The Change Device dialog box also allows you to change the version. However, it is not possi-
ble to set the version lower than the current version.

In the Change Device dialog box, select the version to change from the Version list, and then
click the OK button.
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B Change Device x
I-Eﬁ Select Device

Category
Device

Version

Cancel

Jabeuepy uoneslddy Bulppy z-
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4-3 Creating 3D Shape Data for the Me-

chanical Component

4-3-1

4-3-2

4-10

To create 3D shape data for a mechanical component, import CAD data for the movable parts of the
equipment.

When you import the CAD data, select the applicable component from the component models provid-
ed in the Sysmac Studio and set how its movable parts operate.

% Additional Information

Obtain the CAD data provided by the equipment and parts manufacturers in advance, or create
CAD data with 3D CAD software.

Types of Supported CAD Data Files
You can load the following types of CAD data files into the Sysmac Studio.
CAD data type Supported version
STEP AP203, AP214, AP242
IGES Ver. 5.3 or later
OpenUSD OpenUSD that supports OpenUSD 23.11 SDK

Preparations for CAD Data Files

To import CAD data files for mechanical component parts, create CAD data files for the individual parts
that make up the component depending on a mechanical component.

Refer to 4-3-4 Types of Mechanical Component Models on page 4-19 for details on types of mechan-
ical components supported by the 3D Simulation Function.

Example: Movable part as an X-Y table (XY Theta)

Q/

To import CAD data for movable part that consists of a base, an X-axis slider, a Z-axis slider, and an
arm with a rotary axis as the mechanical component X-Y table (XY Theta), create a CAD data file for
each of the base, X-axis slider, Z-axis slider, and arm with a rotation axis. (In this example, Z axis is
applied to the Y axis of the X-Y table (XY Theta).)
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Base X-axis slider Z-axis slider Arm with a rotary axis
(XYThetaTable_base.step) (XYThetaTable_X.step) (XYThetaTable Y.step) (XYThetaTable_theta.step)

I Procedure to Output CAD Data Files with 3D CAD Software

A mechanical component consists of a base that serves as a foundation and movable parts that oper-
ate according to outputs from an axes or I/O. To import a mechanical component to the 3D Visualizer,
you need to prepare CAD data files for the base and movable parts that are output from 3D CAD soft-
ware.

E Additional Information

« If there are CAD data files that are created in the mechanical design stage, use the 3D CAD
software to create CAD data files for the mechanical component based on the CAD data files.
Then, create CAD data files for the base and movable parts.

* When you open a CAD data file in 3D CAD software, the assembly information is displayed in
a tree structure. In most 3D CAD software, you can select the assembly information needed
for the base or movable parts from the tree structure to output CAD data files for the selected
parts. Import these CAD data files as the base or movable parts of the mechanical compo-
nent.

The following is an example of using 3D CAD software to output the CAD data files for an orthogonal
robot (XY) to three CAD data files for the base, movable part X stage, and movable part Y stage.

1 From the assembly information displayed in the 3D CAD software, select the assembly infor-
mation that corresponds to the base and output only the selected information to a CAD data
file.

The following is an example of selecting assembly information to display only the selected as-
sembly information in the 3D Visualizer.
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2 Select the assembly information that corresponds to the movable part X stage and output only
the selected information to a CAD data file.
The following is an example of selecting assembly information to display only the selected as-
sembly information in the 3D Visualizer.

3 Select the assembly information that corresponds to the movable part Y stage and output only
the selected information to a CAD data file.
The following is an example of selecting assembly information to display only the selected as-
sembly information in the 3D Visualizer.

@ Precautions for Correct Use

Depending on the assembly structure of CAD data files, the assembly information may not
properly correspond to the base or movable parts as shown in the example. Use 3D CAD soft-
ware to select movable parts accurately and output the CAD data files for the base part or mov-
able parts.
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4-3-3  CAD Data Import Procedure

Import the CAD data file that you prepared. Use the following import procedure.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 Right-click 3D Visualization under Configurations and Setup and select Add - Mechanical
Component from the menu.

Multiview Explorer

ApplicationManager) v

bl Configurations and Setup

(=]
[ Programming

jusuodwo? [eslueyds|y ay3 oy ejeq adeysg as Bunessd ¢-p

Shape=

Shape Script Sequence

The Mechanical Component Type Selection dialog box is displayed.

2 Select the type of the mechanical component, and then click the OK button.

| Mechanical Component Type Selection - m} X

2inpadoid podw| Bledg avo £-¢-v

ent controlled by the Co
(] button to configure t

chanical Component type.)

Please select the type of mechanism to be added.

Type Air cylinder (Double solenoid type)

If you specify a type other than Conveyor, the Open dialog box is displayed.

3 Select a CAD file with a .stp, .step, .igs, .iges, .usd, .usda, .usdc, or .usdz file name extension,
and then click the Open button.
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4-14

Open X
« v 4 » ThisPC » Local Disk (C:) » Temp » XY¥Theta_table v | D -l
Organise ¥ Mew folder » [TH 0
& OneDrive o) Name Date medified Type Size
I ThisPC |:| X¥ThetaTable_base.step 15/10/2024 05:42 STEP F!\e 166 KB
= | | X¥ThetaTable X.step 15/10/2024 05:42 STEP File 27 KB
) 3pobiecs [7] s ThetaTable Y.step 15/10/2024 05:42 STEP File 40KB
I Desktop [ #¥TthetaTable_theta.step 15/10/2024 05:42 STEP File 40KB
E] Documents
‘ Downloads
Ji Music
NA
&=/ Pictures
B Videos
‘i Local Disk () ~
File name: |"XY'|'hetaTabIe_basa.5tEp" "X¥ThetaTable_X.step" "XYThetaTable_Y.step" "X¥TthetaTable_theta.s v D:AD Data (*stp;"step;™igsmig:

The Mechanical Component Adding Wizard is displayed. The steps of the wizard are descri-
bed in the following table.

Step Navigation Description

1 Movable Parts Selection | Assign each CAD file to the movable parts that make up a mechani-
cal component.

2 Linear Direction Selec- Set the moving direction of the linear parts that make up a mechani-

tion cal component.

3 Rotate Axis Selection Set the rotation direction of the rotation axis that makes up a me-
chanical component.

4 Parameter Setting Configure the parameters of the movable parts that make up a me-

chanical component.

Depending on types of mechanical components, steps without any settings are omitted. Steps

that are omitted are grayed out.

Step

Navigation

Type of Mechanical Component for which the step is omitted

1

Movable Parts Selec-
tion

Conveyor

Linear Direction Selec-
tion

Motor rotation

Rotate Axis Selection

Single axis position control

Air cylinder (Single solenoid type)

Air cylinder (Double solenoid type)

Robot tool (Parallel switching 2-finger type chuck/single solenoid
type)

Robot tool (Parallel switching 2-finger type chuck/double solenoid
type)

Orthogonal robot (XY)

Orthogonal robot (XYZ)

Conveyor

4

Parameter Setting

None

The operation in each step is described below, using the X-Y table (XY Theta) model as an
example.
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I Step 1: Movable Parts Selection

Assign each CAD file to the movable parts that make up a mechanical component.

[B Mechanical Component Adding Wizard - O X

Movable Parts Selection  * L4 »
e el T e et e T e Tl i R ] oAt Ty e e eyt cherags o EUC AR il Tl 1 ea el
parts.

CAD Files Movable Parts

X¥ThetaTable basestep Base
XYThetaTable_X.step ! X Stage
X¥ThetaTable Y.step ! YStage
XYTthetaTable_theta.step L Rotate Axis

jusuodwo? [eslueyds|y ay3 oy ejeq adeysg as Bunessd ¢-p

B

® Procedure 1: Assigning CAD Files to the Movable Parts
Drag and drop each CAD file to the target movable parts.

Movable Parts Selection » » n

Assign each CAD file to the movable parts that compose the Mechanical Cq
parts.

2inpadoid podw| Bledg avo £-¢-v

CAD Files Movable Parts
X¥Thetalable_basestep
X¥ThetaTable_X.step
X¥Thetalable_Y.step

X¥TthetaTable_thetastep ! Rotate Awxis

The CAD files are assigned and displayed under the movable parts.
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B Mechanical Component Adding Wizard

L Movable P 2 3 4
drag and drop ea AD file to the target movable

LSRR

B

® Procedure 2: Setting the Position of the Movable Parts
In Position, enter the pose and position of the target movable parts. The location elements are X,
Y, Z, y (yaw), p (pitch), and r (roll), from left to right.

After completion of all the settings, click the Next button.

I Step 2: Linear Direction Selection

Set the moving direction of the linear parts that make up a mechanical component.
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B Mechanical Component Adding Wizard - m} X
» B tinear Direction Selection * [E *

X Stage B
Set the moving direction of the linear parts that compose the Mechanical Component. Please select an arrow pointing the moving direction of the linear parts.

~Linear Direction Adjustment

X Y Z

Yy __P L
0.000 0,000 0,000 0.000 0.000 0.000

Linear Parts Operation Check ‘

Corrent value RN ™
o |

Cancel

@ Procedure 1: Setting the Linear Direction of the Movable Parts

Click one of the four blue arrow icons on the 3D Visualizer to select the linear direction of the mov-
able parts. The selected icon turns red.
For the conveyor, only the arrow in the X direction is displayed.

® Procedure 2: Setting the Local Coordinate Home of the Movable Parts

Drag and move the white sphere on the 3D Visualizer to set the local coordinate origin of the mova-
ble parts. Moving the sphere updates the coordinate values in Linear Direction Adjustment. Alter-
natively, you can enter the coordinate values in Linear Direction Adjustment.

@ Procedure 3: Checking the Operation of the Linear Parts
Move the slider in Linear Parts Operation Check to check the operation of the linear parts on the

3D Visualizer.
For the conveyor, the Linear Parts Operation Check items are not displayed.

After completion of all the settings, click the Next button.

I Step 3: Rotate Axis Selection

Set the rotation direction of a rotation axis that makes up a mechanical component.
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|| Mechanical Component Adding Wizard - =] X

1B > &3 ' BN Rotate Axis Selection  *
29868 [ 4]

Rotate Axis
Set the axis to be the center of rotation of the rotation parts that compase the Mechanical Compeonent. Please set rotation axis position on the 3D screen.

 Rotation Axis Adjustment
X Y z

= p s
171.960 -197.963 949.602 0.000 0.000 0.000

Rotation Parts Operation Check

Retation angi= [N <<

-180

180

Cancel

@ Procedure 1: Setting the Rotation Direction of the Movable Parts

In Rotation Axis Adjustment, enter the y, p, and r values to set the rotation axis direction. Enter-
ing the values changes the direction of the Edit Rotate Axis Direction icon on the 3D Visualizer. Al-
ternatively, you can drag the Edit Rotate Axis Direction icon on the 3D Visualizer to set the rotation
axis direction.

® Procedure 2: Setting the Center of Rotation Axis of the Movable Parts

Drag and move the white sphere on the 3D Visualizer to set the center of rotation axis of a rotation
part. Moving the sphere updates the coordinate values in Rotation Axis Adjustment. Alternatively,
you can directly change and set the coordinate values in Rotation Axis Adjustment.

® Procedure 3: Checking the Operation of the Linear Parts

Move the slider in Rotation Parts Operation Check to check the operation of the rotation parts on
the 3D Visualizer.

After completion of all the settings, click the Next button.

I Step 4: Parameter Setting

To operate a mechanical component, configure the parameters of the movable parts that make up the
mechanical component. The parameters of the movable parts depend on the type of the mechanical
component.

Refer to 4-3-4 Types of Mechanical Component Models on page 4-19 for details on mechanical com-
ponent parameters.
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B Mechanical Component Adding Wizard - m} X

(1 B » » @ rarameter Setting

Configure the parameters of the movable parts that make up the Mechanical Component to operate it. Please enter the parameters in the following table.

Select Controller [No selection

Convert Valu| unit

jusuodwo? [eslueyds|y ay3 oy ejeq adeysg as Bunessd ¢-p

Finish

® Procedure 1: Setting the Variables According to the Data Type
In Select Controller, select the Controller to control the movable parts. Then, in the Set value text
box for each variable, enter the corresponding axis variable. Enter a variable name directly into
each text box or, with the text box enabled for entry, press the Ctrl + Space keys and select a varia-
ble name from the candidate list.

@ Procedure 2: Setting the Convert Coefficients
If the Convert coefficient text boxes are enabled, enter the convert coefficients.
After completion of all the settings, click the Finish button.
MechanicalModel000 is registered and displayed under 3D Visualization.

s|opoj Jusuodwo) [eoiueyos| jo sedA| y-g-1

Multiview Explorer

ApplicationManager) C

L Configurations and Setup

4-3-4  Types of Mechanical Component Models

The following mechanical components are supported in the Sysmac Studio. To set a mechanical com-
ponent, use the Mechanical Component Adding Wizard. Refer to 4-3-3 CAD Data Import Procedure
on page 4-13 for details.

» Orthogonal robot (XY)

» Orthogonal robot (XYZ)

» X-Y-Z stage + rotation axis (upward direction)
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X-Y table (XY Theta)
X-Y table (Theta XY)

Motor rotation

Conveyor

X-Y-Z stage + rotation axis (downward direction)

Single axis position control

Air cylinder (Single solenoid type)
Air cylinder (Double solenoid type)
Robot tool (Parallel switching 2-finger type chuck/single solenoid type)
Robot tool (Parallel switching 2-finger type chuck/double solenoid type)

The parameters that you set for each component are given in the following pages.

I Orthogonal Robot (XY)

Orthogonal robot (XY) refers to a component that can move to any position on a plane.

~

™~

For the Orthogonal robot (XY) model, set the following parameters.

Set the corresponding variable for the axes group, or set the corresponding variables for the X stage

and Y stage.

Item

Description

Set value

Axes Group: Corresponding

variable™"2

The axes group settings assigned to the
Orthogonal robot (XY) model.

Variables of _sGROUP_REF data
type

X Stage: Corresponding
variable

Set the corresponding axis of the X stage.

Variables of _sAXIS_REF data type

Y Stage: Corresponding
variable

Set the corresponding axis of the Y stage.

Variables of _sAXIS_REF data type

*1.  An error will occur if Axes Group Use in Axes Group is set to Unused axes group.
*2.  When this parameter is set, the axis AQ is assigned to the X stage and the axis A1 to the Y stage in the axes

groups.

I Orthogonal Robot (XYZ)

Orthogonal robot (XYZ) refers to a component that can move to any position in a 3D space.
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For the Orthogonal robot (XYZ) model, set the following parameters.
Set the corresponding variable for the axes group, or set the corresponding variables for the X stage,
Y stage, and Z stage.
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Item Description Set value
Axes Group: Corresponding | The axes group settings assigned to the | Variables of _sGROUP_REF data
variable*12 Orthogonal robot (XYZ) model. type
X Stage: Corresponding var- | Set the corresponding axis of the X Variables of _sAXIS_REF data type
iable stage.
Y Stage: Corresponding var- | Set the corresponding axis of the Y Variables of _sAXIS_REF data type
iable stage.
Z Stage: Corresponding var- | Set the corresponding axis of the Z Variables of _sAXIS_REF data type
iable stage.

*1.  An error will occur if Axes Group Use in Axes Group is set to Unused axes group.
*2. When this parameter is set, the axis A0 is assigned to the X stage, the axis A1 to the Y stage, and axis A2
to the Z stage in the axes groups.

s|opoj Jusuodwo) [eoiueyos| jo sedA| y-g-1

I X-Y-Z Stage + Rotation Axis (Upward Direction)

X-Y-Z stage + rotation axis (upward direction) refers to a component in which an upward rotation axis
is attached to the tip of the X-Y-Z stage.

For the X-Y-Z stage + rotation axis (upward direction) model, set the following parameters.
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Item Description Set value

X Stage: Corresponding varia- | Set the corresponding axis of the X stage. Variables of _sAXIS_REF data
ble type

Y Stage: Corresponding varia- | Set the corresponding axis of the Y stage. Variables of _sAXIS_REF data
ble type

Z Stage: Corresponding varia- | Set the corresponding axis of the Z stage. Variables of _sAXIS_REF data
ble type

Rotate Axis: Corresponding Set the corresponding axis of the rotation Variables of _sAXIS_REF data
variable axis. type

I X-Y-Z Stage + Rotation Axis (Downward Direction)

X-Y-Z stage + rotation axis (downward direction) refers to a component in which an downward rotation
axis is attached to the tip of the X-Y-Z stage.

Set the same parameters as X-Y-Z stage + rotation axis (upward direction). Refer to X-Y-Z Stage +
Rotation Axis (Upward Direction) on page 4-21.

| X-Y Table (XY Theta)

X-Y table (XY Theta) refers to an X-Y table that has a rotation component on the top.

For the X-Y table (XY Theta) model, set the following parameters.
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Item Description Set value
X Stage: Corresponding varia- | Set the corresponding axis of the X stage. Variables of _sAXIS_REF data
ble type
Y Stage: Corresponding varia- | Set the corresponding axis of the Y stage. Variables of _sAXIS_REF data
ble type
Rotate Axis: Corresponding Set the corresponding axis of the rotation Variables of sAXIS_REF data
variable axis. type

| X-Y Table (Theta XY)

X-Y table (Theta XY) refers to a rotation component that has an X-Y table on the top.

~
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Set the same parameters as X-Y table (XY Theta). Refer to X-Y Table (XY Theta) on page 4-22.

I Single Axis Position Control

Single axis position control refers to a component that can move to any position in a straight line.
For the single axis position control model, set the following parameters.
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Item Description Set value

Y Stage: Corresponding vari- | Set the corresponding axis of the Y stage. | Variables of _sAXIS_REF data type
able

I Motor Rotation

Motor rotation refers to a component that visualizes the rotation direction of a motor.
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For the Motor rotation model, set the following parameters.

Item

Description

Set value

Motor: Corresponding variable

Set the corresponding axis of the motor.

Variables of _sAXIS_REF data type

I Air cylinder (Single Solenoid Type)

Air cylinder (Single solenoid type) refers to a component whose piston moves according to a single
input value.

For the Air cylinder (Single solenoid type) model, set the following parameters.

Item Description Set value Initial
value
Air cylinder: Corresponding | Set the I/O variable by which air injection BOOL global variable -
variable to the air cylinder is started and stopped.
Virtual output (Advance po- | Set the I/O variable that is turned ON when | BOOL global variable -
sition detection): Corre- the piston is completely extended.
sponding variable
Virtual output (Return posi- | Set the I/O variable that is turned ON when | BOOL global variable -
tion detection): Correspond- | the piston is completely returned.
ing variable
Air cylinder: Cylinder travel | Set the cylinder travel time. (Unit: s) 0.0 to 100.0 0.5
time
Air cylinder: Cylinder length | Set the travel distance when the corre- 0 to 35,000,000,000,000 | 100
sponding variable changes from ON to
OFF or from OFF to ON. (Unit: mm)
Air cylinder: Cylinder type Set the operation method of the air cylin- Advance/Return Advance

der.

I Air Cylinder (Double Solenoid Type)

Air cylinder (Double solenoid type) refers to a component whose piston moves according to two input

values.
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For the Air cylinder (Double solenoid type) model, set the following parameters.
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Initial
Item Description Set value nitia
value
Advance switch: Corre- Set a variable by which the piston is extend- | BOOL global variable -
sponding variable ed when the air cylinder is returned.
Return switch: Correspond- | Set a variable by which the piston is re- BOOL global variable -
ing variable turned when the air cylinder is extended.
Virtual output (Advance posi- | Set the I/O variable that is turned ON when | BOOL global variable -
tion detection): Correspond- | the piston is completely extended.
ing variable
Virtual output (Return posi- Set the I/O variable that is turned ON when | BOOL global variable -
tion detection): Correspond- | the piston is completely returned. 2
ing variable 4'_>|
Air cylinder: Cylinder travel Set the Cylinder travel time. (Unit: s) 0.0 t0 100.0 0.5 §
time ;
Air cylinder: Cylinder length | Set the travel distance when the correspond- | 0 to 35,000,000,000,000 | 100 %
ing variable changes from ON to OFF or 3
3
from OFF to ON. (Unit: mm) g
Air cylinder: Initial status of Set the initial status of the piston in the air Advance/Return Return %
the piston cylinder. -g
=
o
&
(2]

Robot Tool (Parallel Switching 2-finger Type Chuck/Single Solenoid
Type)
Robot tool (Parallel switching 2-finger type chuck/single solenoid type) refers to a component in which
a chuck attached to the tip of a robot is operated by injecting air to enable the robot to pick parts.

For the Robot tool (Parallel switching 2-finger type chuck/single solenoid type) model, set the following
parameters.
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Item Description Set value Initial
value

Chuck: Corre- Set the I/O variable by which air injection to the chuck is BOOL global ---

sponding variable | started and stopped. variable

Virtual output Set the 1/0O variable that is turned ON when the chuck is BOOL global -

(Open position de- | completely opened. variable

tection): Corre-

sponding variable

Virtual output Set the 1/O variable that is turned ON when the chuck is BOOL global -

(Close position de- | completely closed. variable

tection): Corre-

sponding variable

Chuck: Stroke time | Set the time until the chuck is completely opened/closed. 0.0t0 100.0 0.5

(Unit: s)
Chuck: Open/close | Set the open/close stroke width of the chuck. (Unit: mm) 0to 100 10
stroke width Set the value of L2 minus L1 in the figure below.
o L Lo
L2

Chuck: Operation | Set the operation method of the chuck. Normally Normally
Opened/ Closed
Normally
Closed

Robot Tool (Parallel Switching 2-finger Type Chuck/Double Sole-
noid Type)

Robot tool (Parallel switching 2-finger type chuck/double solenoid type) refers to a component in which
a chuck attached to the tip of a robot is opened and closed by injecting air to enable the robot to pick
parts.

For the Robot tool (Parallel switching 2-finger type chuck/double solenoid type) model, set the follow-
ing parameters.
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Item Description Set value Initial
value
Input to Open direc- | Set the 1/O variable by which air injection in the direction to BOOL glob- | ---
tion: Corresponding | open the chuck is started and stopped. al variable
variable
Input to Close direc- | Set the 1/O variable by which air injection in the direction to BOOL glob- | ---
tion: Corresponding close the chuck is started and stopped. al variable
variable
Virtual output (Open | Set the I/O variable that is turned ON when the chuck is com- BOOL glob- | ---
position detection): pletely opened. al variable
Corresponding varia-
ble
Virtual output (Close | Set the I/O variable that is turned ON when the chuck is com- BOOL glob- | ---
position detection): pletely closed. al variable
Corresponding varia-
ble
Chuck: Stroke Time Set the time until the chuck is completely opened/closed. (Unit: | 0.0 to 100.0 | 0.5
s)
Chuck: Open/Close Set the open/close stroke width of the chuck. (Unit: mm) 0to 100 10
Stroke Width Set the value of L2 minus L1 in the figure below.
- L Lot
L2
Chuck: Initial status Set the initial status of the chuck. Open/Close | Open
I Conveyor
Conveyor is a component that you can assign to a motion axis in order to carry parts.
4-27
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L~ Version Information

The conveyor is supported by Application Manager version 5.0 or higher.
For the conveyor, set the following parameters.

Item Description Set value InitiiLvaI-
Conveyor: Correspond- | Set the axis to assign to the conveyor. | _sAXIS_REF global -
ing variable variable
Conveyor: Length Set the length of the conveyor. (Unit: 100 to 1,000,000 1,800
mm)
Conveyor: Width Set the width of the conveyor. (Unit: 100 to 1,000,000 100
mm)

4-3-5 Mechanical Component Settings

Double-click the mechanical component that you added to display the setup tab page for the mechani-
cal component.

The following settings are provided:

« Parameter Settings

 Linear Direction Settings

* Rotate Axis Settings

* Mechanical Component Common Settings

I Parameter Settings

Select the Controller that controls a mechanical component. Then assign axis variables to each corre-
sponding variable.

| Value * IConvert Value| unit

MC_H_Slider
| MC_v_Slider
| MC_Pick_Arm

Item Description Set value Initial value™
(a) | Select Control- | Select the Controller to control a mechanical Controller name No selection
ler component.
(b) | Axis variable Assign the axis variables to control the target | Axis variables for the None
settings movable parts of the mechanical component. | selected Controller

*1. The values that you set in step 4 of the Mechanical Component Adding Wizard are displayed.
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Among the movable parts of a mechanical component, set the position, pose, and operating range of
the parts that make a linear operation.

Please close this screen when confirming the operation with the 3D visualizer|

Linear parts name | X Stage v

— Linear Parts Operation Check

Current value _ mim

Initial val-
ltem™ Description Set value ue2
(a) | Linear parts | Among the movable parts of a mechanical Target movable parts -
name component, select the parts that make a lin-
ear operation.
(b) | Linear Direc- | Set the start position of operation and pos- X, Y, Z: For each, 0.000 for all
tion Adjust- ture of the linear parts. The location ele- -1,000,000.000 to
ment ments are X, Y, Z, y (yaw), p (pitch), and r 1,000,000.000
(roll), from left to right. y, r: For each,
-180.000 to 180.000
p: 0.000 to 180.000
(c) | Linear Parts Move the slider to check the operation of the | -10,000,000,000,000 to Minimum
Operation linear parts. 10,000,000,000,000 value: 0
Check Maximum
value:
1,000
(d) | 3D editing Set the position and pose of the linear parts. | --- ---
area The linear parts move according to the oper-

ation that you make in Linear Parts
Operation Check.

1.
*2.

For mechanical components without parts that make a linear operation, the items display no value.
The values that you set in step 2 of the Mechanical Component Adding Wizard are displayed.
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I Rotation Direction Settings

Among the movable parts of a mechanical component, set the position, pose, and operating range of
the parts that make a rotational operation.

~ Rotation Parts Operation Check

Rotation angle _ deg

180 180

Initial
Item™ Description Set value )
value'2
(a) | Rotation parts Among the movable parts of a mechanical compo- Target movable -—-
name nent, select the parts that make a rotational operation. | parts
(b) | Rotation Axis Set the start position of operation and posture of the For each, 0.000 for
Adjustment rotation parts. The location elements are X, Y, Z, y -1,000,000.000 to all
(yaw), p (pitch), and r (roll), from left to right. 1,000,000.000
(c) | Rotation Parts Move the slider to check the operation of the rotation | --- -
Operation parts.
Check
(d) | 3D editing area | Set the position and pose of the rotation parts. The ro- | --- -
tation parts move according to the operation that you
make in Rotation Parts Operation Check.

*1.  For mechanical components without parts that make a rotational operation, the items display no value.
*2.  The values that you set in step 3 of the Mechanical Component Adding Wizard are displayed.

I Mechanical Component Common Settings

Configure the visibility, location, and mount point/link point settings for the 3D Visualizer.
The origin of the 3D shape data for a mechanical component is set to the origin defined in the import-
ed CAD data file.
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Location
Rotation Offset 10.000 0.000 0.000 0.000 0.000 0.000
TCP 192.500 13.500 278.100 0.000 0.000 0.000

Parent

Ofiset From Parent 10.000 0.000 0.000 0.000 0.000 0.000
4 Advanced Settings - Collision Hull

4 Collision detection setting 5-item collection

B TIE

b1 Base o (g)
4 [ X Stage
Visible ] ==
Configuration Convex Decomposition Made: Fast
Visible
Flag indicating whether the object should be rendered in 3D visualization. L
+
Mame | Type Name|
(f) = - £l 300.000 150.000 0.000 0.000 0.000 0.000
Item Description Set value Initial value
(a) | Update CAD File Update the CAD data file for a mechani- | --- ---
cal component object.
(b) | 3D Vis- | Visible Set whether to make the 3D shape data | Checked or un- Checked
ualiza- for a mechanical component visible on checked
tion the 3D Visualizer. Select this check box
to make it visible on the 3D Visualizer.
Trans- Set the transparency of the 3D shape None, Low, Medi- None
parency | data. um, or High
(c) | Configu- | TCP Set whether to make the TCP visible in | Checked or un- Checked
ration visible the 3D editing area. Select this check checked
box to make it visible.
(d) | Location | Rotation | Set the rotation offset from the origin of | X, Y, Z: For each, 0.000 for all
Offset the local coordinate system for this 3D -1,000,000.000 to
shape data. The position of the rotation | 1,000,000.000
axis will change based on this offset. y, r: For each,
The location elements are X, Y, Z, y -180.000 to
(yaw), p (pitch), and r (roll), from left to 180.000
right. p: 0.000 to
180.000
TCP TCP is a set of coordinates of the point X, Y, Z: For each, 0.000 for all
indicating the position where tools such | -1,000,000.000 to
as a robot hand are mounted on the 3D | 1,000,000.000
shape data of a mechanical component. |y, r: For each,
Set the coordinates in the local coordi- -180.000 to
nate system of the 3D shape data for the | 180.000
mechanical component. The location el- | p: 0.000 to
ements are X, Y, Z, y (yaw), p (pitch), 180.000
and r (roll), from left to right.
4-31
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Item Description Set value Initial value
Parent | Select the 3D shape data to be the pa- Name of 3D shape | No selection
rent of the 3D shape data for a mechani- | data
cal component.
Offset Set the position and pose of the 3D X, Y, Z: For each, 0.000 for all
From shape data for a mechanical component. | -1,000,000.000 to
Parent | When the parent is not selected, set the | 1,000,000.000
coordinate in the world coordinate sys- y, r: For each,
tem of the 3D Visualizer. When the pa- -180.000 to
rent is selected, set the coordinate in the | 180.000
local coordinate system of the parent 3D | p: 0.000 to
shape data. The location elements are 180.000
X, Y, Z,y (yaw), p (pitch), and r (roll),
from left to right.
(e) | Ad- Visible Set whether to show collision hulls. Checked or un- Unchecked
vanced checked
Settings | Configu- | Configure the collision hull settings. --- Convex: True |
— Colli- | ration Click the button at the right, and then Multiple Hulls:
sion configure the advanced collision hull set- False
Hull tings. Refer to Advanced Collision Hull
Settings on page 8-27 for details on
how to configure the settings.

(f)

Mount point or link
point setup area

Use this area to set mount points and
link points for the 3D shape data for a
mechanical component. Refer to 5-4 Po-
sitioning with a Mount Point or a Link
Point on page 5-25 for information on
how to set the mount points and link
points.

(9

3D editing area

Use this area to display the position,
pose, and mount point or link points of
the 3D shape data for a mechanical
component. Refer to Section 5 Working
with the 3D Visualizer and 3D Editing
Area on page 5-1 for details on how to
make items visible and work with them
in the 3D editing area.
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4-4 Creating 3D Shape Data for the Cus-
tom Mechanics

Custom mechanics are components that allow you to configure motions of desired movable parts.
By combining movable parts for linear motion, rotation, and linear-rotational compound motion, you
can realize components that are not supported by the standard mechanical components provided by
Sysmac Studio.

4-41 Components That Custom Mechanics Realize

Custom mechanics allow you to create the following components by combining movable parts for line-
ar motion, rotation, and linear-rotational compound motion.
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Components Description Motion to combine
Electric cylinder Electric cylinder refers to a component whose piston is electrically | Linear motion
driven according to a single input value.
Electric chuck (2-fin- | Electric chuck refers to a component that electrically drives a Linear motion
ger type, 3-finger chuck attached to the tip of a robot to pick parts.
type)
Air chuck (2-finger Air chuck refers to a component that drives by injecting air a Linear motion
type, 3-finger type) chuck attached to the tip of a robot to pick parts.
Linear-rotational This refers to a component that makes a linear motion and rota- Linear motion and
compound motion tion according to a single input value. Once the component re- rotation
actuator ceives an input, it makes a linear motion first, and then makes a
rotation.

m Precautions for Correct Use

You cannot create the following components.
+ Gantry

» H-Bot

» T-Bot

» Mechanical cam and electronic cam

* Gear

» Components that include screw joints
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4-4-2  Procedure of Creating 3D Shape Data for the Custom Mechanics

Create 3D shape data for a custom mechanics by the following procedure.

4-34

Item

Description

Reference

Adding a Custom Me-
chanics

Add a custom mechanics to the
Application Manager.

4-4-4 Custom Mechanics Addition Proce-

dure on page 4-36

Adding Movable Parts by

Import CAD data for the movable

OpenUSD files

4-4-6 Importing Open-

Importing CAD Data parts of the custom mechanics and | that include USD Files That Include
create the 3D shape data. You can | USDPhysicsJoint | USDPhysicsJoint on
register more than one movable page 4-43
part. Other than the 4-4-5 Adding Movable
The operating procedure differs above Parts and Importing

depending on the type of the CAD
data to import.

CAD Data on page
4-39

Configuring the TCP

Select the movable part that be-
comes the tip of the custom me-
chanics and configure the TCP
settings.

4-4-7 Configuring the TCP on page 4-48

Configuring the Joint Mo-
tion

Configure the type of the joint be-
tween the movable parts. Select
from the six types: Fixed Joint,
Hinge Joint, Ball Joint, Sliding
Joint, Rotational joint, and Set as
parent and child.

4-4-8 Configuring the Joint Motion on page

4-50
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Item Description Reference
5 | Configuring the Motion Configure the motion directions of | 4-4-9 Configuring the Motion Direction
Direction Settings of the movable parts. Select from three Settings of the Movable Parts on page
Movable Parts types: Linear, Rotation, and Linear | 4-58
and Rotation.

6 | Checking the Motion of Perform the test run of the mova- | 4-4-10 Checking the Motion of the Custom
the Custom Mechanics ble parts of the custom mechanics | Mechanics on page 4-63

to check that the settings of the
movable parts and joint are cor-
rect.
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7 | Configuring the Motion Define the motion of the custom 4-4-11 Configuring the Motion Settings of
Settings of the Custom mechanics in 3D simulation. the Custom Mechanics on page 4-66
Mechanics

4-4-3  Supported OpenUSD Files

This section describes OpenUSD files supported by the Sysmac Studio. Refer to 4-3-1 Types of Sup-
ported CAD Data Files on page 4-10 for CAD data.

se|l4 gsnuado psuoddng ¢-p-1

® Supported OpenUSD File Formats
The following are the formats of OpenUSD files that can be loaded into the Sysmac Studio.

File format Description
usD ASCIl-based text format or binary format
USDA ASClIl-based text format
uUsDC Binary format
usbz Archive format

® Supported OpenUSD File Versions
The following are the supported versions of OpenUSD files that can be loaded into the Sysmac
Studio.

Supported version
OpenUSD | OpenUSD that supports OpenUSD 23.11 SDK

@ Supported USDPhysicsJoint Types
The following are the types of USDPhysicsJoint that can be loaded in the Sysmac Studio.

Joint information Type
USDPhysicsJoint | Prismatic
Revolute
Fixed
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@ Additional Information

* The Sysmac Studio supports USDPhysicsJoint in OpenUSD, where body0 and body1 have a
relationship of parent and child in the prim path.
Definition example:

def PhysicsPrismaticJoint "SpecialJoint" {
rel physics:body0 = </World/Base>
rel physics:body1 = </World/Base/X>

* In cases where body1 of certain USDPhysicsJoint is the parent of bodyQ0, it is judged as inva-
lid information and will not be imported.
Definition example:

def PhysicsPrismaticJoint "InvalidJoint" {
rel physics:body0 = </World/Base/X>
rel physics:body1 = </World/Base>

* In cases where a prim specified by body1 of certain USDPhysicsJoint is also specified as
body1 by different USDPhysicsJoint, it will be judged as an invalid OpenUSD file and its im-
port processing will be interrupted.

4-4-4 Custom Mechanics Addition Procedure

Add a custom mechanics to the Application Manager. Use the following procedure to add a custom
mechanics.

I Operating Procedure

1 Right-click 3D Visualization under Configurations and Setup and select Add — Custom
Mechanics from the menu.

bJ Configurations and Setup

Settings

TETENETE i e B

0
oV ’ — =
> Rl #

Shape Script

Shape Script Sequence

The selected component is registered and displayed under 3D Visualization.

Multiview Explorer

ApplicationManagerd) v
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I Custom Mechanics Settings

Double-clicking the custom mechanics that you added displays the setup tab page for the custom me-
chanics. This section describes the settings common to all types of custom mechanics and the set-
tings specific to each type.

3D Visualization

Collision Program

Transparen:

Location

Offset From Parent 0.000 0,000 0.000 0.000 0.000 0.000

Parent
Rotation Offset 0.000 0.000 0.000 0.000 0.000 0.000

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

Movable Parts
Part Motion Settings O
Parts 0-item collection

Motion Direction Settings D-item collection

Joint Settings 0-item collection

Visible
Flag indicating whether the object should be rendered in 3D visualization.

Name | Type Narne!

Test Run Execute test run in the 3D Visualizer. (it does not work in the 3D editing area. )
Reset Position Show 3D Visualizer

Current Distance [mm] Current Angle [degree]

2INPa20id UONIPPY SOIUBYISI\ WOISND) p--f

Item Description Set value Initial value

(a) | Custom mechanics | Displays the custom mechanics name --- ---
name displayed in the Multiview Explorer.
(b) | Update CAD File Import the CAD Data to use as 3D
shape data. Refer to 4-4-5 Adding Mov-
able Parts and Importing CAD Data on
page 4-39 for details.

(c) |3DVis- | Visible | Setwhetherto make the 3D shape data | Checked or un- Checked
ualiza- for a custom mechanics visible on the checked
tion 3D Visualizer. Select this check box to
make it visible on the 3D Visualizer.

Sysmac Studio 3D Simulation Function Operation Manual (W618) 4-37



4 Creating 3D Shape Data

Item Description Set value Initial value
Collision | Specify the C# program to execute when | C# program name | None
Pro- a collision of the 3D shape data is de-
gram tected. Click the button at the right, and

then select the C# program from the list.
You can write a C# program that outputs
the time of collision, the target of colli-
sion, etc. to get information on the colli-
sion that occurred.
Trans- Set the transparency of the 3D shape None, Low, Medi- | None
parency | data. um, or High
(d) Location | Offset Set the position and pose of the 3D X, Y, Z: For each, 0.000 for all
From shape data for a custom mechanics. -1,000,000.000 to
Parent When the parent is not selected, set the | 1,000,000.000
coordinates in the world coordinate sys- |y, r: For each,
tem of the 3D Visualizer. When the pa- -180.000 to
rent is selected, set the coordinates in 180.000
the local coordinate system of the parent | p: 0.000 to
3D shape data. The location elements 180.000
are X, Y, Z, y (yaw), p (pitch), and r (roll),
from left to right.
Parent | Select the 3D shape data to be the pa- Name of 3D shape | No selection
rent of the 3D shape data for a custom data
mechanics.
Rotation | Set the rotation offset from the origin of | X, Y, Z: For each, 0.000 for all
Offset the local coordinate system for the 3D -1,000,000.000 to
shape data. The position of the rotation | 1,000,000.000
axis will change based on this offset. y, r: For each,
The location elements are X, Y, Z, y -180.000 to
(yaw), p (pitch), and r (roll), from left to 180.000
right. p: 0.000 to
180.000
TCP Configure the movable part for the TCP | X, Y, Z: For each,
of the custom mechanics and the TCP -1,000,000.000 to
position. Set the position in the local co- | 1,000,000.000
ordinate system of the selected movable |y, r: For each,
part. Refer to 4-4-7 Configuring the TCP | -180.000 to
on page 4-48 for details on how to con- | 180.000
figure the settings. p: 0.000 to
180.000
(e) | Movable | Part Configure the motion settings of mova- | --- -
Parts Motion ble parts. Refer to 4-4-11 Configuring
Settings | the Motion Settings of the Custom Me-
chanics on page 4-66 for details on
how to configure the settings.
Parts Configure the settings of movable parts. | --- -
Refer to 4-4-5 Adding Movable Parts
and Importing CAD Data on page 4-39
for details on how to configure the set-
tings.

4-38
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Item Description Set value Initial value

Motion | Configure the motion direction settings
Direc- of movable parts. Refer to 4-4-9 Config-
tion Set- | uring the Motion Direction Settings of the
tings Movable Parts on page 4-58 for details
on how to configure the settings.

Joint Configure the type of the joint between - -
Settings | the movable parts. Refer to 4-4-8 Con-
figuring the Joint Motion on page 4-50
for details.

() Mount point or link | Use this area to set mount points and --- ---
point setup area link points for the 3D shape data for a
custom mechanics. Refer to 5-4 Posi-
tioning with a Mount Point or a Link
Point on page 5-25 for information on
how to set the mount points and link
points.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

(9) | Movable parts test | Operate the movable parts of the cus-
run tom mechanics to check the motion set-
tings of the movable parts and joint. Re-
fer to 4-4-10 Checking the Motion of the
Custom Mechanics on page 4-63 for
details.

(h) | 3D editing area Use this area to display the position,
pose, and mount point or link points of
the 3D shape data for a custom me-
chanics. Refer to Section 5 Working
with the 3D Visualizer and 3D Editing
Area on page 5-1 for details on how to
make items visible and work with them
in the 3D editing area.

4-4-5 Adding Movable Parts and Importing CAD Data

Add movable parts to the custom mechanics and import the CAD Data to create the 3D shape data.
You can register more than one movable part.

ejeq Qv Buiiodw) pue sued s|qerojy Buippy G-~

This section describes an example of loading OpenUSD format CAD data that does not include USD-
PhysicsJoint definitions.

I Operating Procedure

Use the following procedure to add movable parts.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 In the setup tab page for the target custom mechanics, click the Add button at the right of
Parts.
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4 Creating 3D Shape Data

4 3D Visualization
Visible

Collision Program

Location

Offset From Parent 0,000 0.000 0.000 0.000 0.000 0.000

Parent

Rot Offset 0.000 0.000 0.000 0.000 0.000 0.000
P

Movable Parts

Part Motion Settings &

0-itern collection

[} n Direction Settings 0-item collection

Joint Settings D-item collection

The wizard starts and the 3D Shape Data Assignment page is displayed.

2 In the Select file page, click the button at the right of File Name.

Select file
Select the CAD file to import

Select the CAD file that contains the 3 pe data you want to import.

pe Data Assignment hilc Heme @.

Cancel

The Open dialog box is displayed.

3 In the Open dialog box, select the STEP, IGES, or OpenUSD CAD data file to import, and then
click the Open button.
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[ open x IN
H

- v » ThisPC » Local Disk(C:) » Temp » X¥Theta-usd ~ 0 2 e}
=~

Organise + New folder ==~ [ e 3
-,

[ This PC ~ Name Date modified Type Size ’g
- 3D Objects D K¥ThetaTable_base.usd 142172025 10:16 AM USD File 26 KB 8
[ Desktop [ ] X¥ThetaTable_theta.usd 1/21/2025 10:19 AM USD File 13KB g

» D K¥ThetaTable_X.usd 1/ 25 10:18 AM USD File 6 KB Q
Documents k<]
D K¥ThetaTable_Y.usd 1/21/2025 10:18 AM UsD File 13KB o

‘ Downloads o
} Music gi-
NA_pool 6"'

=

[&] Pictures -
=2

n Videos @
(2]

e Local Disk () c

v < > 7]

)

File name: | XY ThetaTable_base.usd ~ ‘ CAD Data (".stp;™.step;™igs;"ig1 3

(2]

=

O

3.

(2]

)

In the Select file dialog box, click the Next button. The 3D Shape Data Assignment page is
displayed.

3D Shape Data nment

Link an assembly to 3D shape data included in the project.

Import File =
) nat. By dragging and dr ems from the tree to the [+] in the

s P s e With ou can select whic import. However, you cannot de:

+00 Yaw ' +90 Pitch

I
+
a
>
Qo
=3
>
«
=
o
<
[V
=2
)
T
)
-+
[
QO
>
[oN
3
el
o
=
=
«
O
>
O
lw)
o
[V

—
(a) (b) ()

Item Description

(a) | Imported OpenUSD | Imported OpenUSD prims are displayed in a hierarchy.
prims You can exclude 3D shape data that you do not want to import by clearing
the check boxes.

(b) | List of movable part | Drag and drop each element from (a) to the + area to create movable parts.
It is not possible to create multiple movable parts from the same element.
You can delete the created movable parts by clicking the X button.

(c) | Imported CAD data | A 3D view of the imported CAD data is displayed.

in the 3D Visualizer

4 Drag and drop each element to set as a movable part to the + area.
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Shape Data As:
Link an assembly to 3D shape data included in the project.

Import File 4 = . -
yed in a tree format. By dragging and dropping items from the tree to the [+] in the center field, multipl

Object hierarch
With the checkboxes, you can select which shapes te import. However, you cannot deselect items that have

parts can be
as movable pa

ct Joints

+90Yaw +90 Pitch

Cancel

Repeat dragging and dropping as many elements as you want to set as movable parts.

5 After completion of assigning movable parts, click the Finish button.

#2. Update CAD File

Movable Parts

Part Motion Settings gl
| 4-item collection

4 [0
Offset
p Collision Hull
4 1]
Offset
p Collision Hull
4 [
Offset
b Collision Hull
E]]
Offset
p_Collision Hull

Parts

Add parts.

Name

| Type Name|

Base

0.000 0.000 0.000 0.000 0.000 0.000

X

0.000 0.000 0.000 0.000 0.000 0.000

b

0.000 0.000 0.000 0.000 0.000 0.000

Theta

0.000 0.000 0.000 0.000 0.000 0.000

The item names of the CAD data set as movable parts are added. Also, the data of the CAD
file that you imported is displayed in the 3D editing area.

I Movable Parts Settings

The setting items of movable parts are as follows.
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3D Visualiza

| b Location

Movable Parts
Part Motion Settings

Motion Direction Settings
Joint Settings

O

2-item collection

0-item collection

O-itemn collection

Item

Description

Set value

Initial value

(@)

CAD file name

Displays the name of the imported CAD
file.

The name of the
imported CAD file

(b)

Import a CAD File
button

Allows you to replace the CAD file of the
movable part. Clicking this button dis-
plays the Select file dialog box.

(c)

Delete a Movable

Clicking this button deletes the added

Part button movable part.
(d) | Offset Specify the position of the movable part. | X, Y, Z: For each, 0.000 for all
Set the relative coordinates from the ori- | -1,000,000.000 to
gin of the custom mechanics. The loca- 1,000,000.000
tion elements are X, Y, Z, y (yaw), p y, r: For each,
(pitch), and r (roll), from left to right. -180.000 to
180.000
p: 0.000 to
180.000
(e) | Collision Hull Configure the collision hull related set- - -

tings. Refer to 8-3-5 Collision Hull Set-
tings on page 8-26 for details.

4-4-6

Importing OpenUSD Files That Include USDPhysicsJoint

Import OpenUSD files that include USDPhysicsJoint. Due to USDPhysicsJoint, this helps to reduce

the amount of work required for assigning movable parts and setting motion directions when you cre-
ate 3D shape data for custom mechanics, thereby reducing the time required to build a simulation en-

vironment.

I Importing Procedure

Use the following import procedure.

Sysmac Studio 3D Simulation Function Operation Manual (W618)
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4 Creating 3D Shape Data

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 Add custom mechanics.

Refer to 4-4-4 Custom Mechanics Addition Procedure on page 4-36 for the procedure for add-
ing custom mechanics.

2 In the setup tab page for the target custom mechanics, click the Add button at the right of
Parts.

Collisien Program

Location

Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.000
Parent

Rotation Offset 0.000 0,000 0.000 0.000 0.000 0,000
e
Movable Parts

O

| 0-item collection

Direction Settings 0-item collection

Joint Settings 0-item collection

The wizard starts and the 3D Shape Data Assignment page is displayed.

3 In the Select file page, click the button at the right of File Name.

e to import

Selact the CAD file that contains the 3D shape data you want to import.

.
3D Shape Data Assignment e Name @.
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4 Creating 3D Shape Data

The Open dialog box is displayed.

4 In the Open dialog box, select the USD, USDA, USDC or USDZ format OpenUSD file to im-
port, and then click the Open button.

®
H
Q
[+
1Y
(=
=}
«Q
w
O
E Open X [72]
8
« v 4 » ThisPC » Local Disk (C:) » Temp > X¥Theta-usd v D el g
Organise « New folder B ™ @ E
-~ —*
I This PC -~ Name Date modified Type Size o
= =
) 3D Objects [] %¥ThetaTable_base.usd 1/21/2025 10:16 AM USD File 26 KB 9!
1 Deskiop [ %¥ThetaTable_theta.usd 1/21/2025 10:19 AM USD File 13KB 5
Documents [] X¥ThetaTable_X.usd 1/21/2025 10:18 AM USD File 6 KB ?)
) [] *¥ThetaTable Y.usd 1/21/2025 10:18 AM USD File 13KB c
* Downloads !)'_
J’ Music g
MNA =
[=] Pictures g
- Videos g
‘& Local Disk (C9) 3.
v € > 0
(]

File name: | XYThetaTable_base.usd v‘ CAD Data (*.stp;*.step;*.igs g ~

In the Select file dialog box, click the Next button. The Select Joints page is displayed.

3D Shape Data As:

Link an assembly to 3D shape data included in the project.

Import File . :
y 5. int, PhysicsRevoluteloint, and xedJoint define splay
nts a nported. Multiple movable parts, motion direction and binding settil Il be automatically

3D Shape Data Assignment

+90 Yaw  +90 Pitch

Prismatic (-300,
Body 0:  /Base
Body 1: /X

: [Yoint
Prismatic (-300, 300, Z)
Body 0: X
Body 1: N

Kl Thetaloint: /Thetaloint
Revolute (-180, 180, Z)
Body0: /Y
Body 1:  /Theta

I
+
&
3
S
o
=
>
@
O
it
®
=}
C
(9]
O
I
o)
(2]
_|
0
D
L
=3
Q
c
S
[
C
(7]
o
as)
0
<
28
o}
(2]
[
Q.
3
2

B Import with physics enabled

5 In the Select Joints page, select the check boxes for the USDPhysicsJoint to import.
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4-46

3D Shape Data
Link an assembly to 3D shape data included in the project.

Import Fi

int, PhysicsRevol 4 ixedJoint defined i splayed
ints to be imported. Multiple movable parts, motion direction settings, and binding se will be automatically

+90Yaw +90 Pitch

Body 0:
|Body1: ¥

hetaloint: /Thetaloint
Revolute (-180, 180, Z)
Body 0: N
Body1:  /Theta

W Import with p

If necessary, select the Import with physics enabled check box and then click the Next but-
ton.

ort with physics enabled

Cancel

Refer to Import with Physics Enabled on page 4-47 for details on the Import with physics
enabled check box.

The 3D Shape Data Assignment page displays multiple movable parts that have been creat-
ed based on the USDPhysicsJoint definitions.

Shape Data Assignment

Link an assembly to 3D shape data included in the project.

Import File
e D Object hierarchy is displayed in a tree format. By dragging and dropping items from the tree to the [+] in the center field, multiple

1 Joints = parts can be created. With the checkboxes, you can select which shapes to import. However, you cannot deselect items that have by
1 as movable part

+00 Vaw  +90 Pitch
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4 Creating 3D Shape Data

To add more movable parts, drag and drop the elements to set as movable parts to the + area.
Repeat dragging and dropping as many elements as you want to set as movable parts, and
then click the Finish button.

@ Additional Information

» The level of elements displayed in the USD prim tree is determined by the option settings.
Also, depending on the level setting, the Select Joints page may be skipped and you may
not be able to import USDPhysicsJoint. Refer to the Sysmac Studio Robot Integrated System
Building Function with Robot Integrated CPU Unit Operation Manual (Cat. No. W595) for the
option settings.

» Refer to 4-4-5 Adding Movable Parts and Importing CAD Data on page 4-39 for details on the
items displayed on the 3D Shape Data Assignment page.

8 The movable parts are added to the setup tab page for the corresponding custom mechanics.
Configure the motion settings for each movable part.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

| 4 Movable Parts
Part Motion Settings [

| 4 item collection
1 Base
Offset 0.000 0.000 0.000 0.000 0.000 0.000
b Collision Hull
4[] X
Offset 0.000 0.000 0.000 0.000 0.000 0.000

b Collision Hull

¥
10.000 0.000 0.000 0.000 0.000 0.000

Theta
0.000 0.000 0.000 0.000 0.000 0.000

| Type Name|

Refer to 4-4-11 Configuring the Motion Settings of the Custom Mechanics on page 4-66 for
details on the motion settings.

wiorsaisAydasn epnjou] eyl ssji4 asnuedo Bunodw) 9-p-1

I Import with Physics Enabled

Import with physics enabled is a function that allows you to select whether to configure the joint set-
tings according to the USDPhysicsJoint type or as parent and child when USDPhysicsJoint is import-
ed.

When the Import with physics enabled check box is selected, the joint settings are configured ac-
cording to the USDPhysicsJoint type so that each movable part is not controlled by its own axis, ena-
bling physics simulations that reproduce the motion according to the operation of other movable parts,

etc.

When the Import with physics enabled check box is cleared, the joint settings are configured as pa-
rent and child so that each movable part is controlled by its own axis, which is suitable for situations
where physics simulations are unnecessary.

* When the Import with physics enabled check box is selected
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4-4-7

When USDPhysicsJoint is imported, the following joint settings are configured in accordance with
the USDPhysicsJoint type in OpenUSD, where the movable part specified by bodyO0 is Joint Target 1
and the movable part specified by body1 is Joint Target 2.

USDPhysicsJoint in OpenUSD to be imported | Joint Settings in the Sysmac Studio
UsdPhysicsPrismaticJoint Sliding Joint
UsdPhysicsRevoluteJoint Rotational joint

UsdPhysicsFixedJoint Fixed Joint

The physics settings for the movable part set in Joint Target 2 are enabled. Settings for the joint po-
sition are automatically configured based on the following axis direction and axis position definitions
described in USDPhysicsJoint.

a) physics:axis

b) physics:localPos0

c) physics:localRot0

d) physics:localPos1

e) physics:localRot1

When the Import with physics enabled check box is cleared
When USDPhysicsJoint is imported, the joint settings are configured as parent and child, where the
movable part specified by body0 is the parent and the movable part specified by body1 is the child.

If movable parts generated by USDPhysicsJoint have a relationship of parent and child in the hier-
archical structure in OpenUSD, the joint settings will be configured as parent and child. However,
the relationship of parent and child will be configured only between movable parts that are closest in
the hierarchy, rather than between all movable parts. In addition, if the joint settings are already con-
figured by USDPhysicsJoint, the Import with physics enabled setting will be ignored.

Configuring the TCP

Select the movable part that becomes the tip of the custom mechanics and configure the TCP set-
tings.

I Setting Procedure

4-48

Use the following procedure to configure the TCP settings.

1 In the setup tab page for the custom mechanics, click the button at the right of TCP.
The TCP Settings dialog box is displayed.
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TCP Settings — O %

0.000 0.000 0.000 0.000 0.000 0.000

Sata® v onl El

SOjUBYOI3\ Wojlsng ayj Joy eyeq adeys geg buneain -

2 Select the movable part for the tip of the custom mechanics.

TCP Settings - O X

dO1 8y Buunbyuo)d /-yt

0.000 0.000 0,000 0.000 0.000 0.000

+ (8 i |

4 Ciick the OK button.
The TCP of the custom mechanics is saved.
Refer to TCP Settings on page 4-50 for details on the TCP settings.
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I TCP Settings

(c) —

TCP Settings

(a)

Movable part se-
lection

Select the movable part on which to set
TCP.

(b)

TCP setting values

Set the TCP position. The position is
represented by relative coordinates to
the movable part that you selected in the
movable part selection box. Changing
the set values moves the TCP position
in the 3D editing area according to the
set values. The location elements are X,
Y, Z, y (yaw), p (pitch), and r (roll), from
left to right.

X, Y, Z: For each,
-1,000,000.000 to
1,000,000.000

y, r: For each,
-180.000 to
180.000

p: 0.000 to
180.000

0.000 for all

(c)

3D editing area

Displays the custom mechanics and the
TCP position. You can change the posi-
tion and orientation of the TCP by oper-
ating the mouse. Changes made are re-
flected in the TCP setting values.

Configure the type of the joint between the movable parts.

Setting the physics option of the movable parts enables the connection of the joint.

4-50
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Select from the six types: Fixed Joint, Hinge Joint, Ball Joint, Sliding Joint, Rotational joint, and Set as

parent and child.

Connection method

Description

Fixed Joint This method fixes two movable parts. When the position and orientation of one
movable part are changed in the fixed state, another movable part will follow the
part.

Hinge Joint This method connects two movable parts with a hinge joint, which rotates at a fixed
angle for the X-axis.

Ball Joint This method connects two movable parts with a ball joint, which rotates with re-
spect to Y and Z axes, and the X-axis is fixed.

Sliding Joint This method connects two movable parts in the linear direction of the X-axis.

Rotational joint

With this method, the two movable parts rotate around the X-axis.

Set as parent and child

This method connects two movable parts as parent and child. The movable part set
as child follows the movable part set as parent.

I Setting Procedure

Use the following procedure to configure the joint settings.

1 In the setup tab page for the custom mechanics, click the button at the right of Joint Settings.

2. Update CAD File |

Offset
b Collision Hull

Offset
n Hull

Motion Direction Settings

4 Joint Settings
4 [0
Joint Target 1
Joint Target 2
Joint Type

0.000 0.000 0.000 0.000 0.0000.000 5

SliderCrankArm.STEP
0.000 0.000 0.000 0.000 0.000 0.000

0-item collection

1-item collection

Fixed Joint : 0.000, 0.000, 0.000, 0.000, 0.0

2 The Joint Settings dialog box is displayed.
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4 Creating 3D Shape Data

0,000 0.000 0.000 0.000 0.000 0.000 > ~

3 In Joint Target 1 and Joint Target 2, select two movable parts to connect.

4 In Joint Type, select a type from Fixed Joint, Hinge Joint, Ball Joint, Sliding Joint, Rotational
joint, and Set as parent and child.
The setting items of the selected joint type is displayed under Joint Type. The contents dis-
played depend on the selected joint type.

5 Configure the detailed settings of the joint type, and click the OK button.

The joint type settings are saved.
Refer to Joint Settings on page 4-53 for details on the setting items of each joint type.
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4 Creating 3D Shape Data

The setting items of each joint are as follows.

® Fixed Joint

Item

Description

Set value

Initial value

(@)

Joint Target 1

Select one of the two movable parts
that are connected through the joint.

A movable part
added to the cus-
tom mechanics

(b)

Joint Target 2

Select one of the two movable parts
that are connected through the joint.

A movable part
added to the cus-
tom mechanics

(c)

Joint point

Set the coordinates of the joint point
between the movable parts. The loca-
tion elements are X, Y, Z, y (yaw), p
(pitch), and r (roll), from left to right.

X, Y, Z: For each,
-1,000,000.000 to
1,000,000.000

y, r: For each,
-180.000 to
180.000

p: 0.000 to
180.000

0.000 for all

(d)

3D editing area

Displays the movable parts to connect

and the joint point.

You can move the joint point and snap

it to the movable parts by operating the
mouse.
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4 Creating 3D Shape Data

® Hinge Joint

Joint Settings - ] X

Item Description Set value Initial value
(a) | Joint Target 1 Select one of the two movable parts A movable part -
that are connected through the joint. added to the cus-
tom mechanics
(b) | Joint Target 2 Select one of the two movable parts A movable part -
that are connected through the joint. added to the cus-
tom mechanics
(c) | Joint point Set the coordinates of the joint point X, Y, Z: For each, | 0.000 for all
between the movable parts. The loca- | -1,000,000.000 to
tion elements are X, Y, Z, y (yaw), p 1,000,000.000
(pitch), and r (roll), from left to right. y, r: For each,
-180.000 to
180.000
p: 0.000 to
180.000
(d) | Open- | Maxi- Set the maximum value of the opening | -179.000 to 180.000
ing an- | mum angle of the hinge joint. The unit is [de- | 180.000
gle Value gree]. and equal to or
more than the
minimum value
Mini- Set the minimum value of the opening | -180.000 to -180.000
mum angle of the hinge joint. The unit is [de- | 179.000
Value gree]. and equal to or
less than the max-
imum value
(e) | Hinge joint illustra- | lllustrates the hinge joint and the open- | --- -
tion ing angle.
(f) | 3D editing area Displays the movable parts to connect | --- -
and the joint point.
You can move the joint point and snap
it to the movable parts by operating the
mouse.
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2pe of the actual parts are different from collision hul, please

4 Creating 3D Shape Data

=Yz Y Je =)

—(9)

Item

Description

Set value

Initial value

(a) | Joint Target 1

Select one of the two movable parts
that are connected through the joint.

A movable part
added to the cus-
tom mechanics

(b) | Joint Target 2

Select one of the two movable parts
that are connected through the joint.

A movable part
added to the cus-
tom mechanics

(c) | Joint point

Set the coordinates of the joint point
between the movable parts. The loca-
tion elements are X, Y, Z, y (yaw), p
(pitch), and r (roll), from left to right.

X,Y, Z: For each,
-1,000,000.000 to
1,000,000.000

y, r: For each,
-180.000 to
180.000

p: 0.000 to
180.000

0.000 for all

(d) | Y-axis max. open-
ing angle

Set the maximum angle to which the
ball joint opens in the Y-axis direction.
The unit is [degree].

1.000 to 360.000

180.000

(e) | Z-axis max. open-
ing angle

Set the maximum angle to which the
ball joint opens in the Z-axis direction.
The unit is [degree].

1.000 to 360.000

180.000

() Ball joint illustra-
tion

lllustrates the ball joint and the Y- and
Z-axis maximum opening angles.

(g) | 3D editing area

Displays the movable parts to connect

and the joint point.

You can move the joint point and snap

it to the movable parts by operating the
mouse.
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4 Creating 3D Shape Data

® Sliding Joint

B Joint Settings

pe of the actual parts are different from collision hull, please

B Te el

— (0

Item Description Set value Initial value
(a) | Joint Target 1 Select one of the two movable parts A movable part -
that are connected through the joint. added to the cus-
tom mechanics
(b) | Joint Target 2 Select one of the two movable parts A movable part -
that are connected through the joint. added to the cus-
tom mechanics
(c) | Joint point Set the coordinates of the joint point X,Y, Z: For each, | 0.000 for all
between the movable parts. The loca- -1,000,000.000 to
tion elements are X, Y, Z, y (yaw), p 1,000,000.000
(pitch), and r (roll), from left to right. y, r: For each,
-180.000 to
180.000
p: 0.000 to
180.000
(d) | Sliding | Maxi- Set the maximum value of the sliding -3,999.000 to 1,000.000
dis- mum distance of the sliding joint. The unitis | 4,000.000
tance Value [mm]. and equal to or
more than the
minimum value
Mini- Set the minimum value of the sliding -4,000.000 to -1,000.000
mum distance of the sliding joint. The unitis | 3,999.000
Value [mm]. and equal to or
less than the max-
imum value

(e) | Sliding jointillus-
tration

lllustrates the sliding joint and the slid-
ing distance.

(f) | 3D editing area

Displays the movable parts to connect
and the joint point.

You can move the joint point and snap
it to the movable parts by operating the
mouse.
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® Rotational Joint

B Joint Settings. - o X

shape of the actual parts are different fr on hull, please Eq&@ P G & @
v v

Joint Type  [Rotate joint

‘With this method, the two movable parts rotate around the X-axis.
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—(e)
I
Item Description Set value Initial value g
(a) | Joint Target 1 Select one of the two movable parts A movable part - (_92
that are connected through the joint. added to the cus- ‘g
tom mechanics a
(b) | Joint Target 2 Select one of the two movable parts A movable part %
that are connected through the joint. added to the cus- g
tom mechanics =
(c) | Joint point Set the coordinates of the joint point X,Y, Z: For each, | 0.000 for all %’-

between the movable parts. The loca- -1,000,000.000 to
tion elements are X, Y, Z, y (yaw), p 1,000,000.000

(pitch), and r (roll), from left to right. y, r: For each,

-180.000 to
180.000
p: 0.000 to
180.000

(d) | Rotational jointil- | lllustrates the rotational joint. - -

lustration
(e) | 3D editing area Displays the movable parts to connect | --- -

and the joint point.

You can move the joint point and snap
it to the movable parts by operating the
mouse.
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® Set as Parent and Child

TRFQP 0D
—(c)
I_.—I
L _
Item Description Set value Initial value
(a) | Joint Target 1 (Pa- | Select a movable part to connect as A movable part -
rent) parent. added to the cus-
tom mechanics
(b) | Joint Target 2 Select a movable part to connect as A movable part -
(Child) child. added to the cus-

tom mechanics

(c) | 3D editing area Displays the movable parts to connect. | --- -

4-4-9  Configuring the Motion Direction Settings of the Movable Parts

Configure the motion directions of movable parts. Select a motion type to set the motion direction from
the three types: Linear, Rotation, and Linear and Rotation.

I Setting Procedure

Use the following procedure to configure the motion direction settings of movable parts.

1 In the setup tab page for the custom mechanics, click the button at the right of Motion
Direction Settings.

2 The Motion Direction Settings dialog box is displayed.

4-58 Sysmac Studio 3D Simulation Function Operation Manual (W618)



4 Creating 3D Shape Data

SOjUBYOI3\ Wojlsng ayj Joy eyeq adeys geg buneain -

3 In Part name, select the movable part whose motion direction settings you want to configure.

4 In Motion type, select either of Linear, Rotation, or Linear and Rotation.
The setting items of the selected motion type are displayed under Motion type. The contents
displayed depend on the motion type.

5 Configure the motion direction settings, and click the OK button.
The motion direction settings of the movable part are saved.
Refer to Motion Type Settings on page 4-59 for details on the setting items of each motion

type.

I Motion Type Settings

SHEd ©qBAO| B} JO SBumes uooaliq UoROW ey Buunbyuod 6-i-i

The setting items of each motion type are as follows.
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® Linear

Motion Direction Settings

finderRod STEP

Linear

Item Description Set value Initial value
(a) | Motion type Set the motion type of the movable Linear None
part.
Select Linear here.
(b) | Linear Direction Set the start position of operation and | X, Y, Z: For each, | 0.000 for all

Adjustment

posture of the linear part. The location
elements are X, Y, Z, y (yaw), p (pitch),
and r (roll), from left to right.

-3.402823E+38 to
3.402823E+38

y, r: For each,
-180.000 to
180.000

p: 0.000 to
180.000

(c) | Linear Part Oper-
ation Check

Move the slider to check the operation
of the linear part.

Minimum value: 0
Maximum value:
1,000

(d) | 3D editing area

Set the position and pose of the linear
part.

Click one of the six blue arrow icons on
the 3D editing area to select the linear
direction of the movable part. The se-
lected arrow icon turns red.

The motion of the linear part is dis-
played according to the operation that
you make in Linear Part Operation
Check.
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4 Creating 3D Shape Data

Motion Direction Settings

CylinderRod STEP

Item Description Set value Initial value
(a) | Motion type Set the motion type of the movable Rotation None
part.
Select Rotation here.
(b) | Rotation Axis Ad- | Set the start position of operation and X, Y, Z: For each, | 0.000 for all
justment posture of the rotation part. The loca- -3.402823E+38 to
tion elements are X, Y, Z, y (yaw), p 3.402823E+38
(pitch), and r (roll), from left to right. y, r: For each,
-180.000 to
180.000
p: 0.000 to
180.000
(c) | Rotation Part Op- | Move the slider to check the operation | --- ---
eration Check of the rotation part.
(d) | 3D editing area Set the position and pose of the rota- - ---
tion part.
In Rotation Axis Adjustment, enter
the X, Y, Z, y, p, and r values to set the
rotation axis direction. Entering the val-
ues changes the direction of the rota-
tion axis direction edit icon on the 3D
editing area. Alternatively, you can
drag the rotation axis direction edit icon
on the 3D editing area to set the direc-
tion.
4-61
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4 Creating 3D Shape Data

® Linear and Rotation

Motion Direction Settings

CylinderRod.STEP

inear and Rotation

Direction Adjustment

0.000 0,000 0.000 0.000 0.000

on Axis Adjus

10.000 0.000 0.000 0.000 0.000 0.000 5

Item Description Set value Initial value
(a) | Motion type Set the motion type of the movable Linear and Rota- | None
part. tion
Select Linear and Rotation here.
(b) | Set the linear di- Select this button when you set the lin- | --- -
rection ear direction.
(c) | Linear Direction Set the start position of operation and X, Y, Z: For each, | 0.000 for all
Setting posture of the linear part. The location | -3.402823E+38 to
elements are X, Y, Z, y (yaw), p (pitch), | 3.402823E+38
and r (roll), from left to right. y, r: For each,
-180.000 to
180.000
p: 0.000 to
180.000
(d) | Set the rotation Select this button when you set the ro- | --- -
axis tation axis.
(e) | Rotation Axis Set- | Set the start position of operation and | X, Y, Z: For each, | 0.000 for all
ting posture of the rotation part. The loca- -3.402823E+38 to
tion elements are X, Y, Z, y (yaw), p 3.402823E+38
(pitch), and r (roll), from left to right. y, r: For each,
-180.000 to
180.000
p: 0.000 to
180.000
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Item Description Set value Initial value a

(f) Motion | Linear | Move the slider to check the operation | --- Minimum value: 0 g
check Part of the linear part. Maximum value: o
Opera- 1,000 §

tion ]

Check @

Rota- Move the slider to check the operation | --- --- §

tion of the rotation part. 9

Part =

o

Opera- :

tion 3

9)

Check S

(g) | 3D editing area Set the position and pose of the linear | --- g
part when you selected Set the linear =

direction. The motion of the linear part %

is displayed according to the operation §

(7]

that you make in Linear Part
Operation Check.

Set the position and pose of the rota-
tion part when you selected Set the
rotation axis. The motion of the rota-
tion part is displayed according to the
operation that you make in Rotation
Part Operation Check.

4-4-10 Checking the Motion of the Custom Mechanics

Operate the movable parts of the custom mechanics to check that the motion settings of the movable
parts and joint are correct. To perform the check, use the Test Run pane for movable parts.

I Operating Procedure

Use the following procedure to operate the Test Run pane for movable parts.

SOIUBYISIN WOISND U} JO UOHO dU) BuBoayD 0L-v-

1 In 3D Visualization under Configurations and Setup, double-click the target custom me-
chanics.
The setup tab page for custom mechanics is displayed. In the Test Run pane at the bottom of
the setup tab page for the custom mechanics, the movable parts with the Linear, Rotation, or
Linear and Rotation setting are displayed.

2 In the Test Run pane, set the travel distance and rotation angle of each movable part.

Test Run Execute test run in the 3D Visualizer. (it does not work in the 3D editing area. )
Reset Position Show 3D Visualizer

Parts | Current Distance [mm] | Current Angle [degree]

o000 SRS . 0 [ -00:0 - [

CylinderRod STEP

3 To do so, click the sliders for the travel distance and rotation angle.
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The target movable part in the 3D Visualizer moves by the amount of travel distance and rota-
tion angle.

10,000 0000 0.000 0.000 0.000 0.000

0,000 0000 0.000 0.000 0.000 0.000

0,000 0000 0.000 €.000 0.000 0.000

CylinderBodySTEP.

CylinderRod STEP
Linear:-100
Q-item collection

editing area. )
(b)
Parts Current Distance Current Angle [degree]
S (c)
CYinderRodSTEP . oy = 1000000 = [l -180.000 * |
Item Description Set value Initial value

(a) | Reset Position button Clicking the Reset Position button --- ---
resets the position of the movable
part that moved in a test run.

(b) | Show 3D Visualizer but- Clicking this button displays the 3D --- ---
ton Visualizer in the same place of the
toolbox pane.

(c) | Mova- | Parts Displays a movable part with the --- ---
ble Linear, Rotation, or Linear and
parts Rotation setting.
list

Current Distance | Displays the travel distance and ro- | --- -
[mm] tation angle of the movable part dur-
ing the test run. You can also change
the displayed values. This item is
displayed when the motion type of
the movable part is Linear or Linear
and Rotation.

4-64 Sysmac Studio 3D Simulation Function Operation Manual (W618)



4 Creating 3D Shape Data

Item

Description

Set value Initial value

Mini-
mum
value

Set the current value and the mini-
mum value that can be set using the
slider. If you attempt to set a value
larger than the maximum value, the
same value as the maximum value
will be set.

-10000.000 to
maximum value

0.000

Maxi-
mum
value

Set the current value and the maxi-
mum value that can be set using the
slider. If you attempt to set a value
smaller than the minimum value, the
same value as the minimum value
will be set.

Minimum value 1000.000

to 10000.000

Current
value

Displays the current value of the
travel distance of the movable part. If
you enter a value between the
minimum value and the maximum
value in the text box, the movable
part will move to the position of that
value. If the value is smaller than the
minimum value or larger than the
maximum value, the movable part
will move to the position of the
minimum value or maximum
value, respectively.

Minimum value 0.000
to maximum val-

ue

Slider

Operate this slider to change the
current value of the travel distance
between the minimum value and the
maximum value.

Minimum value 0.000
to maximum val-

ue

Current Angle
[degree]

Displays the rotation angle of the
movable part during the test run. You
can also change the displayed val-
ues. This item is displayed when the
motion type of the movable part is
Linear or Linear and Rotation.

Mini-
mum
value

Displays the current value and the
minimum value that can be set using
the slider.

-180 (fixed)

Maxi-
mum
value

Displays the current value and the
maximum value that can be set us-
ing the slider.

--- 180 (fixed)

Current
value

Displays the current value of the ro-
tation angle of the movable part. If
you enter a value between the
minimum value and the maximum
value in the text box, the movable
part will rotate to the angle of that
value. If the value is smaller than the
minimum value or larger than the
maximum value, the movable part
will rotate to the angle of the
minimum value or maximum
value, respectively.

Minimum value 0.000
to maximum val-

ue
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Item Description Set value Initial value
Slider | Operate this slider to change the Minimum value 0.000
current value of the rotation angle to maximum val-

between the minimum value and the | ue
maximum value.

4-4-11 Configuring the Motion Settings of the Custom Mechanics

Configure the parameters that define the motions of movable parts of custom mechanics. There are
two ways of positioning, i.e., positioning by specifying a motion number and positioning by specifying a
variable value. You can move movable parts according to the set parameters by executing a 3D simu-
lation.

I Operating Procedure

® For Positioning by Specifying a Motion Number

1 Click the button at the right of Part Motion Settings.

4 Movable Parts
Part Motion Settings O

4 Parts 3-item collection

The Part Motion Settings dialog box for movable parts is displayed.

[ Part Motion Settings - o X

etion of rotation.
ntroller [new_Controller 0 "v| ‘Batch setting of position setting by variable value

Finger1.STEP : Linear

Positioning Method : [Positioning setting by variable value v |

Linear : Variable name [ MM Travel distance per unit amount of change [mm]

Finger2.STEP : Linear

Positioning Method : [Positioning seffing by variable value ¥ |

Linear : Variable name [ N AR \ce per unit amount of change [mm]

Cancel

2 Select the Controller to control the custom mechanics from the Target Controller pull-down.
You can select the Controller or sub-device of the Robot Integrated CPU Unit that has been
added in the project.

new_Controller_0

Fl ng e ﬂ .S' new_Controller_0 - RobotControlSettings

3 Select Positioning setting by motion number.
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Finger1.STEP : Linear

Positioning Method : |Positioni ing by variable value v

4 Set the corresponding variable names to control the movable part to the I/O variable (Start
positioning), I/O variable (Finish positioning), Variable (Target motion number), Variable
(Current position).

Refer to For Positioning Setting by Motion Number on page 4-69 for details on the variables
to set.

5 Set the motion parameters to control the movable part.
Refer to For Positioning Setting by Motion Number on page 4-69 for details on the motion pa-
rameters to set.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

6 Repeat steps 3 to 5 for all movable parts displayed on the Part Motion Settings dialog box.

® For Positioning by Specifying a Variable Value

1 Click the button at the right of Part Motion Settings.

4 Movable Parts

|

3-item collection T I

Part Motion Settings

4 Parts

The Part Motion Settings dialog box for movable parts is displayed.

[ Part Metion Settings - o X

by the number, and a movable part is
on.

target angle wing to the set target position. The posi
ition and target

Target Controller v | 'Batch setting of position setting by variable value

Finger1.STEP : Linear

Positioning Method ; [Pasitioning setting by variable vaiue ¥ |

Linear : Variable name [[ BB  T1r2ve! distance per unit amount of change [mm]

solueyosly woisny ay) Jo sbumasg uonop syl Buunbiyuo) |-y~

Finger2 STEP : Linear

Positioning Methad : [Pasitioning setting by variable value v |

Linear : Variable name [ Tr=ve! distance per unit amount of change [mm]

Cancel

2 Select the Controller to control the custom mechanics from the Target Controller pull-down.
You can select the Controller or sub-device of the Robot Integrated CPU Unit that has been
added in the project.

Target Controller
new_Controller_0

Fi nge r1.57 new_Controller_0 - RobotControlSettings
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3 Select Positioning setting by variable value.

4

O,

4-68

Finger1.STEP : Linear

Pasitioning Method :

For Linear and Rotation, set the Variable name and the Travel distance per unit amount of

change [mm]/Amount of rotation per unit amount of change [degree].
Refer to For Positioning Setting by Variable Value on page 4-71 for details on the parameters.

Repeat steps 3 to 4 for all movable parts displayed on the Part Motion Settings dialog box.

Additional Information

You can also set all movable parts whose positioning method is set to Positioning setting by

variable value at once.
Click the Batch setting of position setting by variable value button in the Part Motion Set-

tings dialog box.

[ Part Maotion Settings

by which it will m

setting by motion number”, the managed by the number, and a movable part is operated by fying the number by the variable of ller and issuing the instruction to
start the motion.
i target position.

sletion of rotation.

Target Controlle _Controller 0

Finger1.STEP : Linear

Positioning Method : ;Poéltlunipg setting hlvaﬁﬁlniealh

istance per unit amount of change [mm]

Linear : Variable name RSt Trave!

Refer to For Positioning Setting by Variable Value (Batch Setting) on page 4-72 for the setting
items for batch setting of position setting by variable value.
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4 Creating 3D Shape Data

® For Positioning Setting by Motion Number

(b) (h) () )

B Part Motion Settings
Set the motion for a movable part.

setting by variable value”, the posi

stance per unit amount of change [mm] /

n setting by motion number”, the po:

start the motion.
For a linear motion

Finger2.STEP : Linear

Positioning Metho

Number |

o

Speed [mm/s] on fmm] |

d on the van| bl
et the value in

1/Q vaniable

Positioning setting by motion numbe‘rT‘

ble CRe Variable
ning) Rotation _ (Target motion number)

Speed [degree/s]

Variable

U

C-:-py Settings

{Current position) Rotation _

Target Angle [degree]

[ I
(n) (o)

Item

Description

Set value

Initial value

(a) | Target Controller

Select the Controller to control a cus-
tom mechanics.

The Controller or
sub-device of the
Robot Integrated
CPU Unit that has
been added in the
project.

(b) | Batch setting of
position setting
by variable value
button

Sets all movable parts whose position-
ing method is set to Positioning setting
by variable value at once. Refer to For
Positioning Setting by Variable Value
(Batch Setting) on page 4-72 for the
settings.

(c) | Movable part
name

Displays the name of the movable part
registered in Motion Direction Settings.

(d) | Positioning Meth-
od

Select the positioning method for the
movable part.

Positioning setting
by variable value/
Positioning setting
by motion number

Positioning setting
by variable value
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4 Creating 3D Shape Data

Item Description Set value Initial value
(e) | Copy Settings Copies the settings of the 1/O variable | --- -
button (Start positioning), 1/0 variable (Finish
positioning), Variable (Target motion
number), Variable (Current position),
and motion parameters at once.
(f) Paste Settings Pastes at once the settings of another | --- -—-
button movable part name that were copied
by the Copy Settings button.
(g) | I/O variable (Start | Set a BOOL global variable that trig- A BOOL global -—

positioning) gers positioning operation. When the variable or V+Digi-
Target Controller is a sub-device of a tal I/O number
Robot Integrated CPU Unit, you can
set a V+Digital I/O number.

(h) | I/Ovari- | Linear | Seta BOOL global variable in which A BOOL global -
able the value of the linear motion position- | variable or V+Digi-
(Finish ing finish signal is written. When the tal I/0 number
posi- Target Controller is a sub-device of a
tioning) Robot Integrated CPU Unit, you can

set a V+Digital I/O number.
Rota- Set a BOOL global variable in which A BOOL global -
tion the value of the rotation positioning fin- | variable or V+Digi-
ish signal is written. When the Target tal I/O number
Controller is a sub-device of a Robot
Integrated CPU Unit, you can seta V
+Digital 1/0 number.

(i)

Variable (Target
motion number)

Set a UDINT global variable that speci-
fies the motion number. When the Tar-
get Controller is a sub-device of a Ro-

bot Integrated CPU Unit, you can set a
REAL V+variable.

A UDINT global
variable or REAL
V+variable

@) Variable | Linear | Setan LREAL global variable in which | An LREAL global | ---
(Cur- the value of the current linear motion variable or REAL
rent po- position is written. When the Target V+variable
sition) Controller is a sub-device of a Robot
Integrated CPU Unit, you can set a RE-
AL V+variable.
Rota- Set an LREAL global variable in which | An LREAL global | ---
tion the value of the current rotation posi- variable or REAL
tion is written. When the Target Con- V+variable
troller is a sub-device of a Robot Inte-
grated CPU Unit, you can set a REAL
V+variable.
(k) | Add button Adds a motion parameter line. Whena | --- -—

parameter line is selected, a new line is
added under the selected line.

)

Delete button

Deletes a motion parameter line.

(m)

4-70

Motion Number
param-

eters

Specifies motion parameters.

Sysmac Studio 3D Simulation Function Operation Manual (W618)



4 Creating 3D Shape Data

Item Description Set value Initial value

Speed | Set a velocity at which the movable -10,000.000 to 1.000
[mm/s] | part moves to the target position. If the | 10,000.000
speed value is positive, the movable

part moves closer to the target posi-

tion. If the value is negative, it moves
away from the target position.

Target | Set a target position. If the speed value | -4,000.000 to 0.000
Position | is positive, the movable part moves 4,000.000
[mm] closer to the target position. If the value

is negative, it moves away from the tar-

get position.
Speed | Set a target velocity at which the mova- | -10,000.000 to 1.000
[de- ble part rotates to the target angle. If 10,000.000

gree/s] | the speed value is positive, the mova-
ble part moves closer to the target an-
gle. If the value is negative, it moves
away from the target angle.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

Target | Set a target angle. If the speed value is | -180.000 to 0.000
Angle positive, the movable part moves clos- | 180.000
[de- er to the target angle. If the value is
gree] negative, it moves away from the target
angle.
(n) | OK button Confirms the motion settings of the -— -

movable part.

(o) | Cancel button Cancels the settings. - -

Refer to the NJ-series Robot Integrated CPU Unit User’s Manual (Cat. No. O037) and Sysmac
Studio Robot Integrated System Building Function with Robot Integrated CPU Unit Operation
Manual (Cat. No. W595) for information on Robot Integrated CPU Units, V+Digital /0O numbers,
and V+variables.

® For Positioning Setting by Variable Value

B Part Motion Settings - O 'S
Set the motion for a movable part.

ble part is calculated based on the variable value contraller, and the movable part
rotation [degree], set the value in mm or of rotation by which it will m

solueyosly woisny ay) Jo sbumasg uonop syl Buunbiyuo) |-y~

tion setting by motion numbs s managed by the number, and a movable part is operated by specifying the number by the variable of the controller and issuing the instruction to
the motion.
a linear mot
g gle after moving to the set target position. The position setting complete signal is sent after completion of rotation.
arget position and target angle.

e i R e e ————————— (b)

Finger3.STEP : Linear and Rotation

Positioning Method : [Positioning setting by variable value v |
Linear : Variable name Travel distance per unit amount of change [mm] 1000

Rotation : Variable name Amount of rotation per unit amount of change [degree]

Cancel
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Item Description Set value Initial value
(a) | Target Controller | Select the Controller to control a cus- The Controlleror | ---
tom mechanics. sub-device of the
Robot Integrated
CPU Unit that has
been added in the
project.
(b) | Batch setting of | Sets all movable parts whose position- | --- -
position setting ing method is set to Positioning setting
by variable value | by variable value at once. Refer to For
button Positioning Setting by Variable Value
(Batch Setting) on page 4-72 for the
settings.
(c) | Movable part Displays the name of the movable part | --- -
name registered in Motion Direction Settings.
(d) | Positioning Meth- | Select the positioning method for the Positioning setting | Positioning setting
od movable part. by variable value/ | by variable value
Positioning setting
by motion number
(e) | Variable name Set the name of the LREAL variable to | LREAL global var- | ---
get as the current position. Set this for | iable
both Linear and Rotation.
() Travel distance This is the unit of measure for calculat- | -10000.000 to -1.0
per unit amount of | ing the current position of the movable | 10000.000
change [mm)/ part. The movable part will be moved
Amount of rotation | to the position calculated by multiplying
per unit amount of | the value of the variable specified in
change [degree] Variable name by the value set in this
item. Set this for both Linear and
Rotation.
® For Positioning Setting by Variable Value (Batch Setting)
(a) (b)
[B Batch setting of position setting by varisble value I - [m] I X

All moving parts with "Pesition setting by variable value® selected are set at once,
operation copies the settings to the dlipboard in the following imited tsv format.

d format data in the clipboard to the s
ing must be tab-d d in order.

Name of movable part, linear motion: variable name, linear moticn: travel distance [mm)], rotation: variable name, rotation: amount of rotation [degree]

Rotation

Travel distance [mm] | Variable name |

Variable name |

(C) Finger1.STEP | currentPosition 1.000 bl
Finger3 STEP currentPosition 1.000 3 feurentfotston o0 3

e — | Amount of rotation [degree] |

Item Description

(a) | Copy button Copies the settings to the clipboard in tsv format. Table titles such as Linear and

Rotation are not included as headers.

(b) | Paste button Pastes the tsv format text from the clipboard back to the settings. Among the text

lines, only those with matching movable part names are pasted.
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Item Description
(c) | Settings Lists the settings of movable parts whose positioning method is Positioning
setting by variable value. Settings for unsupported motion types are not listed.
(d) | OK button Accepts the settings and closes the Batch setting of position setting by
variable value pane.
(e) | Cancel button Cancels the settings and closes the Batch setting of position setting by
variable value pane.

4-4-12 Updating CAD Data

You can replace all CAD Data of registered movable parts at once.

I Operating Procedure

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

Use the following procedure.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 In the setup tab page for the target custom mechanics, click the Update CAD File button.

ejeq Qv bunepdn gL-v-

4 3D Visualization

Visible =

The wizard starts and the Select file page is displayed.

2 In the Select file page, click the button at the right of File Name.

CAD file ta replace

= import Fila
3D Shape Data Assignment
e Name

Select the CAD file that contains the 3D shape data you want to replace.

The Open dialog box is displayed.
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3 In the Open dialog box, select the STEP, IGES, or OpenUSD CAD data file for update, and
then click the Open button.

Open X
& v 4 » ThisPC » Local Disk (C:) » Temp » XVTheta-usd v O »
Organise v New folder =~ m @
I This PC 2 Name - Date modified Type Size
__. 3D Objects X¥ThetaTable_base.usd UsD File 26 KB

USD File 13KB
USD File 6 KB
USD File 13KB

[ Desktop @ X¥ThetaTable_theta.usd
[ ] %¥ThetaTable_X.usd

@ Documents -
[ ] %¥ThetaTable_Y.usd

+ Downloads
J! Music
NA
=/ Pictures
m Videos
i Local Disk (C) = e
File name: | XYThetaTable_base.usd v| CAD Data (*.stp;*.step:*.igs;"igr ~

In the Select file dialog box, click the Next button. The 3D Shape Data Assignment page is
displayed.

4 In the 3D Shape Data Assignment page, assign the CAD Data to a 3D shape data.
Refer to 10-1-1 Procedure to Update All CAD Data on page 10-2 for the procedure of operat-
ing the page.

@ Additional Information

If you update existing 3D shape data that has the same prim path, the 3D shape data assign-
ment operation will be done automatically.

4-4-13 Exporting OpenUSD Files

You can export registered custom mechanics in OpenUSD file format. OpenUSD files that include joint
information can be exported only when the joint settings and motion direction settings are configured
for each movable part.

I Export Procedure

1 Right-click Custom Mechanics0O under Configurations and Setup — 3D Visualization in the
Multiview Explorer and select Export as USD from the menu.
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Edit
Rename

Cut

Copy

Delete

Add Shortcut

The Export file dialog box is displayed.

2 Enter the file name, select USD, USDA, or USDC for the Save as type, and then click the Save
button.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

B Export file 4

« v 4 » ThisPC » Local Disk(C) » Temp » Exportas usd v O »

Organise + New folder OOl o

3+ Quick access Mo itermns match your search.

@ OneDrive

[ This PC
_J 3D Objects
[ Desktop
Documents
{ Downloads
j Music &

se|l4 asnuado Buodx3 gL-p-t

File name: | Custom Mechanics0.usd w

Save as type: |USD (*.usd) ~

~ Hide Folders Cancel

The exported data will be saved in OpenUSD format files, one for each movable part of the
custom mechanics and another for the configuration information for the movable parts.

I Types of Data Included in Exported OpenUSD Files

Types of data included in exported OpenUSD files are as follows.

* Geometry (UsdGeomMesh)

» Material (To define the material model)

 Joint (UsdPhysicsJoint)
There are the following three joint types.
UsdPhysicsRevolutedoint/UsdPhysicsPrismaticJoint/UsdPhysicsFixedJoint

The table below shows the correspondence between the joint motion settings in the Sysmac Studio
and the USDPhysicsJoint in OpenUSD to be exported.

Joint motion settings in the Sysmac Studio | USDPhysicsJoint in the OpenUSD to be exported
Sliding Joint UsdPhysicsPrismaticJoint
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Joint motion settings in the Sysmac Studio

USDPhysicsJoint in the OpenUSD to be exported

Rotational joint

UsdPhysicsRevoluteJoint

Fixed Joint

UsdPhysicsFixedJoint

Refer to 4-4-8 Configuring the Joint Motion on page 4-50 for details on the joint motion settings.

4-4-14 Example of Creating a Custom Mechanics

This section describes the procedure of creating custom mechanics and configuring the motion set-
tings by taking an electric chuck (2-finger type) and electric cylinder as examples.

I Electric Chuck (2-finger Type)

Movable parts:

Movable part name (CAD Data parts) | Motion type
(a) | Base None
(b) | Finger 1 Linear
(c) | Finger 2 Linear
Joint: None

® Creating Procedure

1

4-76

Use 3D CAD software and save each movable part of the electric chuck (2-finger type) sepa-

rately.

Refer to 4-3-2 Preparations for CAD Data Files on page 4-10 for how to output CAD Data files

with 3D CAD software.

Right-click 3D Visualization under Configurations and Setup and select Add — Custom
Mechanics from the menu to register a custom mechanics.
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b4 Configurations and Setup

on batch stop
d Shortcut

[m]
> ST

Shape Script

Shape Script Sequence

4 Creating 3D Shape Data

3 Double-click the custom mechanics that you registered to display the setup tab page for the

custom mechanics.

ion Program
Transparency
Location
Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.000

Parent

Rotation Offset 0.000 0.000 0.000 0.000 0.000 0.000

TCP
Movable Parts
Part Motion Settings O

Parts 0-item collection

Motion Direction Settings D-item collection

Joint Settings O-item collection

Visible

Fag indicating whether the object should be rendered in 3D visualization.

| Type I“-Jarne! Offset

| Test Run Execute test run in the 3D Vis er. (It does not work in the 3D editing area. )
Reset Position Show 30 Visualizer

Parts | Current Distance [mm]

4 Click the Add button at the right of Parts.

4 Movable Parts
Part Motion Settings O

Parts 0-item collection

Motion Direction Settings 0-item collection

Joint Settings O-item collection

The Open dialog box is displayed.
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5 In the Open dialog box, select the CAD Data file of a movable part that you saved at step 1,

and then click the Open button.
The item name of the selected CAD Data is added. Also, the data of the CAD file that you im-

ported is displayed in the 3D editing area.

5. Update CAD:Fil

alization

4 Location
Offset From Parent 0.000 0,000 0.000 0.000 0.000 0.000

Parent
Rotation Offset 0000 0.000 0.000 0.000 0.000 0.000
P

(4 Movable Parts
Part Motion Settings =]

1-item collection e
| Base.sTep |
0,000 0,000 0.000 0.000 0,000 0,000

Motion Direction Settings 0-item collection

Joint Settings O-item collection

in the 3D editing area. )

Current Angle [degree]

Collision Program

Transparency

Location
Offset From Parent 0,000 0,000 0.000 0.000 0.000 0.000
Parent
Rotation Offset 0,000 0.000 0.000 0.000 0.000 0.000
Tce

4 Movable Parts
Part Motion Settings O

3-item collection

o1 Base STEP
Offcet 0,000 3,000 0,000 0.000 0,000 0.000
b Collision Hull
am finger! STEP
Offset 0.000 0.000 0.000 0.000 0.000 0.000

b Collision Hull
@ finger2 STEP
Offset 0,000 0.000 0.000 0.000 0.000 0.000

Parts
Add parts.

| Type Name|

(It does not work in the 3D editing area. )
how 3D Visualizer

Current Distance [mm] Current Angle [degree]
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7 Click the button at the right of Motion Direction Settings to add a motion direction setting
item.

Motion Direction Settings O-item collection (+ I)

8 The Motion Direction Settings dialog box is displayed.

Motion Direction Settings — [m] X

0.000 0.000 0.000 0,000 0.000 0.000 =

SOjUBYOI3\ Wojlsng ayj Joy eyeq adeys geg buneain -

9 Select the motion type of the movable part, configure the necessary settings, and then click the
OK button.
The motion direction settings of the movable part are saved.

SOJUBYOS\ wolsn) e Buneal) jo sidwex3 yL-p-

10 Configure the motion direction settings of all movable parts in the same way.
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b Location
Movable Parts
Part Motion Settings i)

Parts 3-item collection
4 [0 Base.STEP
Offset /000 0.000 0.000 0.000 0.000 0.000

b Collision Hull

finger! STEP
0,000 0,000 0.000 0.000 0.000 0.000

finger2 STEP
0,000 0,000 0.000 0.000 0.000 0.000

2-item collection

finger] STER
Configuration Linear : 0,000 1.000 0000

4 finger2 STEP
Configuration Linear : 0,000 -1.000 0.000

Joint Settings 0-item coll

on Settings
ble part motion.

Name | Type Name|

diting area. )

Current Angle [degree]

finger] STEP

finger2.STEP
0.000 3

11 Click the button at the right of Part Motion Settings.

4 Movable Parts

Part Motion Settings O

4 Parts 3-item collection

12 The Part Motion Settings dialog box is displayed.

[ Part Motion Settings - o
Set the motion for a movable part.

ble value”, the position of the movable part is calculated based o
unit amount of change [mm] / amount of rotation [degree], set the

on is managed by the number, and a
start the motion.

For a linear moti it moves toward the set target

For a rotation setting, it

For linear my on, it rotates to the tart

Set an absolu on for target position and tar

Cancel

Refer to 4-4-11 Configuring the Motion Settings of the Custom Mechanics on page 4-66 for de-

tails on the settings.
13 Enter the setting values and click the OK button.

14 Select the check box of Part Motion Settings.
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4 Movable Parts

Part Motion Settings

4 Parts 3-item collection

This completes the procedure of creating the electric chuck (2-finger type) and configuring the
motion settings.

I Electric Cylinder

Create the following electric cylinder as an example.

solueyoa\ wolsnd ayj 1oy ejeq adeys ge¢ Buneald -

Movable parts:

Movable parts name (CAD Data parts) | Motion type
(a) | Cylinder No motion
(b) | Piston rod Linear

@ Creating Procedure
The creating procedure is the same as the electric chuck (2-finger type). Refer to Electric Chuck (2-
finger Type) on page 4-76 for the creating procedure.
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4-5 Creating 3D Shape Data for Paraliel
Link Model

To create a parallel link model, select a type of component from the types provided. You can select a
type of component from the following types that are supported by NJ-series NJ Robotics CPU Unit.

Type Description

Delta3 | A type of parallel link model that consists of three arms.

Delta3R | A parallel link model that is a combination of a Delta3 and a wrist that works as a rotation axis.

Delta2 | A type of parallel link model that consists of two arms.

You can replace created 3D shape data for parallel link models by importing CAD Data.
Refer to the NJ-series NJ Robotics CPU Unit User’s Manual (Cat. No. W539) for details on the compo-
nents supported by the NJ-series NJ Robotics CPU Unit.

4-5-1 Parallel Link Model Addition Procedure

Use the following procedure to add a parallel link model.

1 Right-click 3D Visualization under Configurations and Setup and select Add — Parallel Link
Model from the menu.

Multiview Explorer

ApplicationManager) ¥
b4 Configurations and Setup

B Parallel Link Model Type Selection - m] X

Set up the parallel link model controlled by the controller.

Select the type of parallel link model to add.

Done Cancel

2 Select the type of the parallel link model to use from Type, and then click the Done button.
The selected component is registered and displayed under 3D Visualization.
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Mut w Explarer

ApplicationManager) v

4-5-2  Parallel Link Model Settings

Double-clicking the parallel link model that you added displays the setup tab page for the parallel link
model.

This section describes the settings common to all types of parallel link model and the settings specific
to each type.

[9POIN YuIT [8]jesed Joy ejeq adeys ag Bunesid G-y

I Parallel Link Model Common Settings

4 Location

0.000 0.000 730.000 0.000 0.0000. = ~

0.000 0.000 0.000 0.000 0000 0.0C & ~
0.000 0.000 0.000 0.000 0.000 0.000

10-item collection
LinkAQ-1

LinkA1-1

LinkA2-1
LinkAD-2-1
LinkAQ-2-2
LinkA1-2-1
LinkA1-2-2
LinkA2-2-1
LinkA2-2-2

sbumpes [opo| Aur [9]leled z-G-v

Moving frame

4 Parameter Settings

Axis coordinate system (A1)
Axis coordinate system (AZ)

Name
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4-84

Item Description Set value Initial value
(a) | Update CAD File Import the CAD Data to use as 3D
shape data.
Refer to 4-5-3 Importing CAD Data on
page 4-91 for details.
(b) | 3D Vis- | Visible | Set whether to make the 3D shape data | Checked or un- Checked
ualiza- for the parallel link model visible on the | checked
tion 3D Visualizer. Select this check box to
make it visible on the 3D Visualizer.
Collision | Specify the C# program to execute when | C# program name | None
Pro- a collision of the parallel link model is
gram detected. Click the button at the right,
and then select the C# program from the
list. You can write a C# program that
outputs the time of collision, the target of
collision, etc. to get information on the
collision that occurred.
Trans- Set the transparency of the 3D shape None, Low, Medi- | None
parency | data. um, or High
(c) Location | Offset Set the position and pose of the 3D X, Y, Z: For each, Other than Z:
From shape data for the parallel link model. -1,000,000.000 to | 0.000
Parent When the parent is not selected, set the | 1,000,000.000 Z: 730.000
coordinate in the world coordinate sys- y, r: For each,
tem of the 3D Visualizer. When the pa- -180.000 to
rent is selected, set the coordinate in the | 180.000
local coordinate system of the parent 3D | p: 0.000 to
shape data. The location elements are 180.000
X,Y, Z,y (yaw), p (pitch), and r (roll),
from left to right.
Parent | Select the 3D shape data to be the pa- Name of 3D shape | No selection
rent of the 3D shape data for the parallel | data
link model.
Rotation | Set the rotation offset from the origin of | X, Y, Z: For each, 0.000 for all
Offset the local coordinate system for the 3D -1,000,000.000 to
shape data. The position of the rotation | 1,000,000.000
axis will change based on this offset. y, r: For each,
The location elements are X, Y, Z, y -180.000 to
(yaw), p (pitch), and r (roll), from left to 180.000
right. p: 0.000 to
180.000
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Item Description Set value Initial value
TCP TCP is a set of coordinates of the point | X, Y, Z: For each, Moving frame co-
indicating the position where tools such | -1,000,000.000 to ordinates
as a robot hand are mounted on the 3D | 1,000,000.000
shape data of a parallel link model. This |y, r: For each,
setting is available when the 3D shape -180.000 to
data is an imported CAD Data. Click the | 180.000
button at the right, and then configure p: 0.000 to
the coordinates. Refer to TCP Settings 180.000
on page 4-88 for details on how to con-
figure the settings.
Set the coordinates in the local coordi-
nate system of the moving frame of this
parallel link model. The location ele-
ments are X, Y, Z, y (yaw), p (pitch), and
r (roll), from left to right.
(d) | Ad- Visible Set whether to show collision hulls. Checked or un- Unchecked

vanced checked

Settings

— Colli-

sion

Hull

(e)

Target Controller

Select the Controller that contains IEC
programs to operate the parallel link
model. You can select only the Control-
lers that can execute robotics instruc-
tions.

* NJ501-RO0OO
* NJ501-4000
(Unit version
1.08 or later)

()

Rotation Setting

Set the center of the rotation axis when
you use an imported CAD Data as the
3D shape data. Click the button at the
right, and then configure the rotation ax-
is setting. Refer to Rotation Axis Setting
on page 4-86 for details on how to con-
figure the setting.

9

Kinematics Param-
eter Settings

Set the kinematics parameters. With the
Target Controller set, click the button at
the right, and then configure the param-
eter settings. Refer to Kinematics Pa-
rameter Settings on page 4-87 for de-
tails on how to configure the setting.

(h)

Workspace Param-
eter Settings

Set the workspace parameters. With the
Target Controller set, click the button at
the right, and then configure the param-
eter settings. Refer to Workspace Pa-
rameter Settings on page 4-88 for de-
tails on how to configure the setting.
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Item Description Set value Initial value

(i) Corresponding Set the variable corresponding to each
Variable Settings axis for each axis coordinate system.
For each type, set the same number of
variables as the number of axes below.
Delta3: Three axes

Delta3R: Four axes

Delta2: Two axes

With the Target Controller set, click the
button at the right, and then select an
axes group variable, which allows you to
set all axis variables at once. Refer to
Corresponding Variable Settings on
page 4-88 for details on how to config-
ure the setting.

Corre- Set the variable corresponding to each
spond- | axis. Enter the name of the correspond-
ing Vari- | ing axis variable directly.

able
Convert | When the unit of the axis variable setin | 0.000 to 360.000
Value Corresponding Variable is other than 4294967295.000
degree, set a convert value to convert
the unit into degree. The unit is [unit of
variable/rev].

Initial The initial angle of each axis. Set this -180.000 to 0.000
Angle item when link 1 is not in parallel with 180.000
the XY plane. During operation check
using the simulator or actual equipment,
the angle of each axis is set to the sum
of the axis variable value and the initial
angle.

This item is not available for Axis coordi-
nate system (A3) of Delta3R.

() Mount point or link | Use this area to set mount points or link | --- -
point setup area points for the 3D shape data for the par-
allel link model. Refer to 5-4 Positioning
with a Mount Point or a Link Point on
page 5-25 for information on how to set
the mount points and link points.

(k) | 3D editing area Use this area to display the position, --- ---
pose, and mount points or link points of
the 3D shape data for the parallel link
model. Refer to Section 5 Working with
the 3D Visualizer and 3D Editing Area
on page 5-1 for details on how to

make items visible and work with them
in the 3D editing area.

® Rotation Axis Setting

Set the centers of rotation parts of a parallel link model.
Clicking the button at the right of Rotation Setting displays the Rotation Axis Setting dialog box.
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Rotation Axis Setting = O *

on part name

—Rotation Axis Adjustment

150.000 0.000 0,000 90.000 90.000 90.000 : i

- Rotation Part Operation Check

Rotation angle _ degree

180

Item Description Set value Initial
value
(a) | Rotation part Displays a rotation parts name. You can se- | Motor Motor
name lect Motor for Delta2 and Delta3, and Motor | Rotate Axis
or Rotate Axis for Delta3R.

(b) | Rotation Axis | Adjust the position of the rotation axis. The X, Y, Z: For each, 0.000 for
Adjustment location elements are X, Y, Z, y (yaw), p -1,000,000.000 to all
(pitch), and r (roll), from left to right. 1,000,000.000

y, r: For each,
-180.000 to 180.000
p: 0.000 to 180.00
(c) | Rotation Part | Check the operation of the rotation part. The | -180 to 180 0
Operation rotation axis rotates according to the slider
Check position.

@ Kinematics Parameter Settings
Set the kinematics parameters.
Clicking the button at the right of Kinematics Parameter Settings displays the Parameter
Settings dialog box.

Parameter Settings — O X

Enter the _sMC_KIN_REF type variable name.

Cancel
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4-88

Enter the name of an _sMC_KIN_REF variable that contains setting values and click the OK button
to apply the kinematics parameters contained in the members KinParam and ExpansionParam of
the _sMC_KIN_REF variable.

Refer to the NJ-series NJ Robotics CPU Unit User’s Manual (Cat. No. W539) for details on kine-
matics parameters.

Workspace Parameter Settings

Set the workspace parameters.

Clicking the button at the right of Workspace Parameter Settings displays the Parameter
Settings dialog box.

Parameter Settings — m} X

Enter the name of an sMC_WORKSPACE_REF variable that contains setting values and click the
OK button to apply the workspace parameters contained in the member WorkspaceParam of the
SMC_WORKSPACE_REF variable.

Refer to the NJ-series NJ Robotics CPU Unit User’s Manual (Cat. No. W539) for details on work-
space parameters.

Corresponding Variable Settings

Set all corresponding axis variables at once.

Clicking the button at the right of Corresponding Variable Settings displays the Parameter
Settings dialog box.

Parameter Settings - m} X

Enter the _sGROUP_REF type variable name.

Enter the name of a corresponding axes group variable and then click the OK button to set all axis
variables at once.

Refer to the NJ-series NJ Robotics CPU Unit User’s Manual (Cat. No. W539) for details on axis
variables and axes group variables.

TCP Settings

Set the coordinates of TCP.
Clicking the button at the right of TCP Settings displays the TCP Settings dialog box.
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TCP Settings - o X

0.000 0.000 0.000 0.000 0.000 0.000

.Q ’-E
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Enter the coordinate values or drag the TCP in the dialog box to specify the position. The TCP set-
ting values are X, Y, Z, y (yaw), p (pitch), and r (roll), from left to right.

I Delta3 Settings

The parameter settings specific to Delta3 are as follows.

T Delta30 %

isualization
b
b Advanced Settings - Collision Hull

4 Parameter Settings

sbumpes [opo| Aur [9]leled z-G-v

\24.7 rlarfarfar

Axis coordinate system (AQ)

360,000
0.000

Axis coordinate system (A1)
Axis coordinate system (A2)
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Item Description Set value Initial value

(@) | Apply Setting Val- | Set the kinematics parameters and
ues of the Speci- workspace parameters automatically.
fied Robot Type Click the button at the right, and then
configure the setting. Refer to Apply Set-
ting Values of the Specified Robot Type
on page 4-90 for details on how to con-
figure the setting.

(b) | Distance Between | The distance between the centers of the | 0.000 to 1000.000 | 0.000
Link 2 balls of the ball joints at both ends of the
part that connects link 2.

® Apply Setting Values of the Specified Robot Type
Select the robot type.
Clicking the button at the right of Apply Setting Values of the Specified Robot Type displays the
Apply Settings Values of the Specified Robot Type dialog box.
Select the robot type whose setting values you want to apply, and then click the Apply button.

[E] Apply Settings Values of the Specified Robot Type - O X

Select the robot type to u want to apply the settings.
* The present settil be discarded after applying the values.

 Robot Type List

R6Y31110H03067 A

Apply Cancel

The items displayed in Robot Type List are as follows.

Robot type Description
R6Y31110H03067 Mid-size parallel link robot (Operating range: ¢1,100 mm, weight capacity: 3 kg,
high inertia type with 8 axis)
R6Y31110L03067 Mid-size parallel link robot (Operating range: ¢1,100 mm, weight capacity: 3 kg,
low inertia type with 8 axis)
R6Y30110S03067 Mid-size parallel link robot (Operating range: 1,100 mm, weight capacity: 3 kg)
R6Y31065H02067 Small-size parallel link robot (Operating range: 650 mm, weight capacity: 2 kg,

high inertia type with 8 axis)

R6Y31065L02067 Small-size parallel link robot (Operating range: 650 mm, weight capacity: 2 kg,
low inertia type with 8 axis)

R6Y30065S02067 Small-size parallel link robot (Operating range: 650 mm, weight capacity: 2 kg)

I Delta3R Settings

The parameter settings specific to Delta3R are as follows.
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Item Description Set value Initial value

(a) | Apply Setting Val- | Set the kinematics parameters and - -
ues of the Speci- workspace parameters automatically.
fied Robot Type Click the button at the right, and then
configure the setting. Refer to Apply Set-
ting Values of the Specified Robot Type
on page 4-90 for Delta3 for details on
how to configure the settings.

(b) | Distance Between | The distance between the centers of the | 0.000 to 1000.000 | 0.000
Link 2 balls of the ball joints at both ends of the
part that connects link 2.
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4-5-3  Importing CAD Data

To use a CAD Data as the 3D shape data for a parallel link model, import the CAD Data file into a
registered parallel link model.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 In the setup tab page for the target parallel link model, click the Update CAD File button.

T Delta3 0 %

4 3D Visualization

Visible
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The wizard starts and the Select file page is displayed.

2 Select the CAD Data file to import with the file selection button and then click the Next button.

S

Select the CAD file to replace

= import File

3D Shape Data Assignment

Select the CAD file that contains the 3D shape data you want to replace.

rFile Name

The 3D Shape Data Assignment page is displayed.

3 Drag configuration elements of the CAD Data to target 3D shape data items.

ment

shape data included in the project.

import File
e . Drag and drop configuration element in the tree on the left field to the 3D shape data in the center field.
= 3D Shape Data Assignment
+90Yaw +90 Pitch
£
LinkAo-1
(no selection)

LinkA1-1
(no selection)

LinkA1-2-1
(no selection)

LinkA1-2-2
(no selection)

The CAD Data are assigned to the target 3D shape data.
The 3D shape data are assigned to each link part of a parallel link model.

Link part name Delta3 | Delta3R | Delta2
Fixed frame O O O
LinkAO-1 O @) @)
LinkA1-1 O (@) (@)
LinkA2-1 O @) -
LinkAO-2-1 O (@) (@)
LinkAO-2-2 O @) @)
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Link part name Delta3 | Delta3R | Delta2
LinkA1-2-1 O @) O
LinkA1-2-2 O
LinkA2-2-1 O
LinkA2-2-2 O
Moving frame O
Rotation Axis Link A3-1 -
Rotation Axis Link A3-2 -
Rotation Axis End Effector - O ---

O0|0|0|O0|0O |0

Refer to the NJ-series NJ Robotics CPU Unit User’s Manual (Cat. No. W539) for details on the
link parts.
Assign CAD Data to all 3D shape data, and then click the Finish button.

[9POIN YuI |2][eled 10} ejeq adeys ag Buneasd G-

@ Additional Information

You can omit the assignment of CAD Data to the following link parts.

 Fixed frame

* Link2-A-2

* Link2-B-2

* Link2-C-2 (Delta3 and Delta3R only)

When you omit the assignment of CAD Data to the Fixed frame, the base is not displayed in
the 3D Visualizer.

ejeq Qv buiodw ¢-G-¢
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4-6 Adding 3D Shape Data for the Part

Add 3D shape data for the part. You can use CAD data, boxes, and cylinders as 3D shape data for the
part.

4-6-1 Importing CAD Data

Load the CAD data used as 3D shape data for the part from a 3D CAD data file.

I CAD Data Import Procedure

Import CAD data to Application Manager as 3D shape data for the part. Use the following import pro-

cedure.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 Right-click 3D Visualization under Configurations and Setup and select Add - CAD Data
from the menu.

Multiview Explorer

ApplicationManager) ¥

bl Cenfigurations and Setup

]
| 3 Programming

Shape Script Sequence

The Import CAD File wizard starts, and then the Select Source page is displayed.

2 On the Select Source page, select Open my own CAD file and then click the Next button.
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I rt CAD Fil

Select Source

Select the source of the CAD data

2 Select Source _ _
Identify where the CAD file is located.

CAD Library
Connections

Import File ©)Open my own CAD fiig

Jed ayj 10y ejeq adeys ag buippy 9-v

Cancel

The Import File page is displayed.

3 On the Import File page, click the Import File button.

S . Select the file which should be imported. ‘
CAD Library

= File Name 1
Connections (: )
+90 Yaw +90 Pitch |
v

ejeq Qv buodwy L-9-

The Open dialog box is displayed.

4 Select a CAD file with a .stp, .step, .igs, .iges, .usd, .usda, .usdc, or .usdz file name extension,
and then click the Open button.
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l:‘ Open

Organise * Mew folder

@ OneDrive

[ This PC
B 3D Objects
[ Desktop
Documents
‘ Downloads
J'i Music
. NA_pool
[&] Pictures

B Videos

‘ie Local Disk (C)

- v A4 | | » ThisPC » LocalDisk (C) » Temp » Part_CADdata

Date medified

15/10/2024 05:42

Type Size

STEP File 40 KB

File name:

~| | CAD Data (“istp:".step:tigs: g |

| Open | ‘ Cancel ‘

The CAD file is imported.

If necessary, click the +90 Yaw or +90 Pitch button to change the orientation of the CAD data

to import.

Button

Description

+90 Yaw | Rotates the CAD data +90° around the Z axis of the CAD data coordinate system. At this

time, the CAD data coordinate system is rotated together.

+90 Pitch | Rotates the CAD data +90° around the Y axis of the CAD data coordinate system. At this

time, the CAD data coordinate system is rotated together.

5 Click the Next button.

Import File

Import the selected CAD

D Library
Connections

# Import File

Select the file which should be imported.

tey +00 Yaw +90 Pitch

The imported CAD data is added and displayed under 3D Visualization in the Multiview Ex-

plorer.
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Multview Explorer

ApplicabenManager) «

b4 Configurations and Setup

¥

| 3 Programming

I CAD Data Settings

Click the imported CAD data to display the CAD DATA setup tab page.
Configure the placement and mount point/link point settings for the CAD data.
The CAD data settings are listed in the following table.

Jed ayj 10y ejeq adeys ag buippy 9-v

3D Visualization

C Program

Transparency

Location

Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.0C 5 ~
Parent ~
Offset From CAD Origin 0.000 0.000 0.000 0.000 .000 0.0C 5 = C:»
Rotation Offset 0.000 0.000 0.000 0.000 0.000 0.0C 5 vl -
3
e
o
Frame for mounting Cobra and Viper mtl g’
| Q@
O 2
Convex Decompasition Mode: Fast ! O
(f) O
e
W)
Visible
Hag indicating whether the object should be rendered in 3D visualization.
Name ‘ Type Name | Offset
Scara Robot Mount Scara Robot  [Rall 180.000 525.000 940.000 5 ~
6-Axis Robot Mount Six Axis Robot [Rgll 180.000 525.000 940000 & ~
Feeder Right Side AnyFeeder v fi
Feeder Left Side AnyFeeder v
Item Description Set value Initial value
(a) | 3D Vis- | Visible Set whether to make this 3D shape data | Checked or un- Checked
ualiza- visible on the 3D Visualizer. Select this | checked
tion check box to make it visible on the 3D
Visualizer.

Collision | Specify the C# program to execute when | C# program name | None
Pro- a collision of the CAD data is detected.
gram Click the button at the right, and then se-
lect the C# program from the list. You
can write a C# program that outputs the
time of collision, the target of collision,
etc. to get information on the collision
that occurred.

Trans- Set the transparency of the 3D shape None, Low, Medi- | None
parency | data. um, or High
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Item Description Set value Initial value
(b) | Location | Parent | Select the 3D shape data to be the pa- Name of 3D shape | None
rent of this 3D shape data. Click the but- | data
ton at the right, and then select the pa-
rent 3D shape data from the list.
Offset Set the position and pose of this 3D X, Y, Z: For each, 0.000 for all
From shape data. -1,000,000.000 to
Parent When the parent is not selected, set the | 1,000,000.000
coordinate in the world coordinate sys- y, r: For each,
tem of the 3D Visualizer. When the pa- -180.000 to
rent is selected, set the coordinate in the | 180.000
local coordinate system of the parent 3D | p: 0.000 to
shape data. The location elements are 180.000
X,Y, Z,y (yaw), p (pitch), and r (roll),
from left to right.
Rotation | Set the rotation offset from the origin of | X, Y, Z: For each, 0.000 for all
Offset the local coordinate system for this 3D -1,000,000.000 to
shape data. 1,000,000.000
The position of the rotation axis will y, r: For each,
change based on this offset. The loca- -180.000 to
tion elements are X, Y, Z, y (yaw), p 180.000
(pitch), and r (roll), from left to right. p: 0.000 to
180.000
Offset Set the offset from the CAD origin of the | X, Y, Z: For each, 0.000 for all
From local coordinate system for this 3D -1,000,000.000 to
CAD shape data. This allows you to correct 1,000,000.000
Origin the origin that is set with 3D CAD soft- y, r: For each,
ware. -180.000 to
The origin of the 3D shape data will 180.000
change based on this offset. The loca- p: 0.000 to
tion elements are X, Y, Z, y (yaw), p 180.000
(pitch), and r (roll), from left to right.
(c) | Others | Catego- | Describe the explanation of this 3D Text string None
ry/ shape data as required.
Descrip-
tion
(d) | Ad- Visible | Set whether to show collision hulls. Checked or un- Unchecked
vanced checked
Settings | Configu- | Configure the collision hull settings. - Convex: True |
— Colli- | ration Click the button at the right, and then Multiple Hulls:
sion configure the advanced collision hull set- False
Hull tings. Refer to Advanced Collision Hull
Settings on page 8-27 for details on
how to configure the settings.

(e)

Mount point or link
point setup area

Use this area to set mount points or link
points for this 3D shape data. Refer to
5-4 Positioning with a Mount Point or a
Link Point on page 5-25 for information
on how to set mount points and link
points.
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Item Description Set value Initial value

(f) 3D editing area Use this area to display the position,
pose, and mount points or link points of
the 3D shape data. Refer to Section

5 Working with the 3D Visualizer and 3D
Editing Area on page 5-1 for details

on how to make items visible and work
with them in the 3D editing area.

4-6-2 Adding a Box or a Cylinder

This section describes the procedures to add a box or a cylinder.

Jed ayj 10y ejeq adeys ag buippy 9-v

I Box or Cylinder Addition Procedure

Use the following procedure to add a box or a cylinder.

1 Right-click 3D Visualization under Configurations and Setup and select Add - Box or

Cylinder from the menu.

Multiview Explorer

ApplicationManager)

hd Configurations and Setup

[}
| 3 Programming

JapullAg e Jo xog e Buippy z-9-1

Shape Script Sequence

A box or a cylinder is added and displayed under 3D Visualization in the Multiview Explorer.

Multiview Explorer

ApplicationManager) v

b4 Configurations and Setup

(@D,

(3 Prograniming

I Box Settings

Configure the size, placement, and mount point/link point settings for a box.
The origin of the 3D shape data for a box is set to the center of gravity of the bottom face of the box.
The box settings are listed in the following table.
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4-100

Item Description Set value Initial value
(a) | 3D Visu- | Visible | Set whether to make a box visible on the 3D | Checked or un- Checked
alization Visualizer. Select this check box to make it | checked
visible on the 3D Visualizer.
Color Set the color of a box. Transparency (0 to #FF808080
#FF) and RGB (0 to
#FF, 0 to #FF, 0 to
#FF)
DX Set the length of a box along the X axis. 0 to 5,000 100
(Unit: mm)
DY Set the length of a box along the Y axis. 0 to 5,000 100
(Unit: mm)
Dz Set the length of a box along the Z axis. 0 to 5,000 100
(Unit: mm)
(b) | Location | Offset Set the position and pose of a box. X,Y, Z: For each, 0.00 for all
From When the parent is not selected, set the co- | -1,000,000.000 to
Parent ordinate in the world coordinate system of 1,000,000.000
the 3D Visualizer. When the parent is se- y, r: For each,
lected, set the coordinate in the local coordi- | -180.000 to 180.000
nate system of the parent 3D shape data. p: 0.000 to 180.000
The location elements are X, Y, Z, y (yaw), p
(pitch), and r (roll), from left to right.
Parent | Select the 3D shape data to be the parent of | Name of 3D shape da- | None
a box. ta
Click the button at the right, and then select
the parent 3D shape data from the list.
Rotation | Set the rotation offset from the origin of the | X, Y, Z: For each, 0.00 for all
Offset local coordinate system for a box. -1,000,000.000 to

The position of the rotation axis will change
based on this offset. The location elements
are X, Y, Z, y (yaw), p (pitch), and r (roll),
from left to right.

1,000,000.000
y, r: For each,
-180.000 to 180.000
p: 0.000 to 180.000
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Item Description Set value Initial value
(c) | Advanced | Visible | Set whether to show collision hulls. Checked or un- Unchecked
Settings — checked
Collision
Hull

(d)

Mount point or link
point setup area

Use this area to set mount points or link
points for the Box. Refer to 5-4 Positioning
with a Mount Point or a Link Point on page
5-25 for information on how to set mount
points and link points.

(e)

3D editing area

Use this area to display the position, pose,
and mount points or link points of a box. Re-
fer to Section 5 Working with the 3D Visu-
alizer and 3D Editing Area on page 5-1

for details on how to make items visible and
work with them in the 3D editing area.

I Cylinder Settings

Configure the size, placement, and mount point/link point settings for a cylinder.
The origin of the 3D shape data for a cylinder is set to the center of the bottom face of the cylinder.
The cylinder settings are listed in the following table.

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0,000 0.000 0.000 0.000 0.000

Item Description Set value Initial value
(a) | 3D Visu- | Visible Set whether to make a cylinder visible on Checked or un- Checked
alization the 3D Visualizer. Select this check box to checked
make it visible on the 3D Visualizer.
Color Set the color of the Cylinder. Transparency (0 to #FF808080
#FF) and RGB (0 to
#FF, 0 to #FF, 0 to
#FF)
Radius Set the radius of a cylinder. (Unit: mm) 0 to 5,000 100
Height Set the height of a cylinder. (Unit: mm) 0 to 5,000 100
Sysmac Studio 3D Simulation Function Operation Manual (W618) 4-101
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4-102

Item Description Set value Initial value
(b) | Location | Offset Set the position and pose of a cylinder. X, Y, Z: For each, 0.00 for all
From Pa- | When the parent is not selected, set the co- | -1,000,000.000 to
rent ordinate in the world coordinate system of 1,000,000.000
the 3D Visualizer. When the parent is se- y, r: For each,
lected, set the coordinate in the local coor- | -180.000 to 180.000
dinate system of the parent 3D shape data. | p: 0.000 to 180.000
The location elements are X, Y, Z, y (yaw),
p (pitch), and r (roll), from left to right.
Parent Select the 3D shape data to be the parent | Text string None
of a cylinder.
Click the button at the right, and then select
the parent 3D shape data from the list.
Rotation | Set the rotation offset from the origin of the | X, Y, Z: For each, 0 for all
Offset local coordinate system for a cylinder. -1,000,000.000 to
The position of the rotation axis will change | 1,000,000.000
based on this offset. The location elements |y, r: For each,
are X, Y, Z, y (yaw), p (pitch), and r (roll), -180.000 to 180.000
from left to right. p: 0.000 to 180.000
(c) | Advanced | Visible Set whether to show collision hulls. Checked or un- Unchecked
Settings — checked
Collision
Hull

(d)

Mount point or link
point setup area

Use this area to set mount points or link
points for a cylinder. Refer to 5-4 Position-
ing with a Mount Point or a Link Point on
page 5-25 for information on how to set
mount points and link points.

(e)

3D editing area

Use this area to display the position, pose,
and mount points or link points of a cylin-
der. Refer to Section 5 Working with the
3D Visualizer and 3D Editing Area on page
5-1 for details on how to make items visi-
ble and work with them in the 3D editing
area.
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4-7 Adding the Part Detection Sensor

Add the Virtual Part Detection Sensor, which is a virtual sensor to detect the position of the part in a
3D simulation. Installing the Virtual Part Detection Sensor in a specified position enables the detection
of part travel. This makes it unnecessary to create debugging programs that detect the part.

4-7-1  Adding the Virtual Part Detection Sensor

Add the Virtual Part Detection Sensor to the Application Manager.

1 Right-click 3D Visualization under Configurations and Setup and select Add - Virtual Part
Detection Sensor from the menu.

Josuag uoiosjaq Hed ay) Buippy -y

Multiview Explorer

Applicati lanager) v

b4 Configurations and Setup

(]
| d Programming

Shape Script Sequence

The Virtual Part Detection Sensor is added.

2 To set up the Virtual Part Detection Sensor, double-click the target Virtual Part Detection Sen-
sor in the Multiview Explorer. Or, right-click it and select Edit from the menu.

Multiview Explorer

ApplicationManager) v

b Configurations and Setup

10SUSS UODB}Q Hed [enkiA au) Buppy |-/

¥ = 3D Visualization

Lo

Programming

The Virtual Part Detection Sensor setup tab page is displayed.

4-7-2  Virtual Part Detection Sensor Settings

Set the size, placement, operation upon virtual part detection, and mount points and link points for the
Virtual Part Detection Sensor.
The following describes the items that you can set on the Virtual Part Detection Sensor setup tab

page.
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ON

1-item collection

— (k)
Item Description Set value Imtlszal-
(a) | Virtual Part Detection The name of the Virtual Part Detection Sensoris | --- ---
Sensor name displayed.
(b) | Visible Set whether to make the Virtual Part Detection Checked or | Checked
Sensor visible on the 3D Visualizer. unchecked
(c) | Length Set the length of the Virtual Part Detection Sen- 0.001 to 250 mm
Sor. 8,000 mm
You cannot change the thickness.
(d) | Location Configure the location settings. - -—-
The settings are the same as those for CAD data,
boxes, and cylinders.
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Item

Description

Set value

Initial val-
ue

(e

~

]

)

Virtual Part
Detection
Settings

Target
Controller

Select the Controller to detect the part.

With Sysmac Studio version 1.42 or higher, you
can select robot sub-devices in addition to the
Controller.

Controllers
registered in
the project

None

1/0O Varia-
ble

The I/O variable represents the status that the
Virtual Part Detection Sensor has detected the
part.

Set a BOOL global variable for the target Control-
ler.

If the target is a robot sub-device, set the V+Digi-
tal 1/0.

Text string

None

Operation
upon Vir-
tual Part
Detection

Set how the I/O variable operates when the part
is detected by the Virtual Part Detection Sensor.
If it changes to TRUE when the part is detected,
set ON upon detection. If it changes to FALSE
when the part is detected, set OFF upon
detection.

ON upon de-
tection or
OFF upon
detection

ON upon
detection

Virtual
Part

Set the name of the target part detected by the
Virtual Part Detection Sensor.

You can set a part name that is included in the
same Application Manager.

Text string

None

U]

Advanced
Settings —
Collision Hull

Visible

Set whether to show collision hulls.

Checked or
unchecked

Un-
checked

Mount point or link point

setup area

Set mount points and link points for the Virtual
Part Detection Sensor.

Refer to 5-4 Positioning with a Mount Point or a
Link Point on page 5-25 for information on how
to set mount points and link points.

(k)

3D editing area

Use this area to display the position, pose, and
mount points or link points of the Virtual Part De-
tection Sensor. Refer to Section 5 Working with
the 3D Visualizer and 3D Editing Area on page
5-1 for details on how to make items visible

and work with them in the 3D editing area.
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4-8 3D Shape Data Placement Methods

To set the placement of 3D shape data, the following methods are available.
» Entering a coordinate directly

» Dragging and dropping the data on the 3D Visualizer

» Shapping to the link point position

4-8-1 Entering a Coordinate Directly

1 Display the 3D shape data setup tab page.

2 In Offset From Parent, directly enter the six location elements (X, Y, Z, v, p, r) that determine
the position and pose in the Cartesian coordinate space.

4 3D Visualization
Visible ™

Collision Program

Color I £FFB08080

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

Rotation Offset 0.000 0.000 0.000 0.000 0.000 0.000
4 Advanced Settings - Collision Hull

Visible

4-8-2  Dragging and Dropping the Data on the 3D Visualizer

Drag and drop the 3D shape data to the target position on the 3D Visualizer. Refer to 5-3-1 Moving 3D
Shape Data on page 5-20 for details.

4-8-3  Snapping to the Link Point

You can use this method when the 3D shape data comes in contact with the point specified for other
3D shape data: the case that the part is placed on the specified position on a pallet, for example.
Refer to 5-4 Positioning with a Mount Point or a Link Point on page 5-25 for the setting and operating
procedures.
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4-9 Exporting and Importing 3D Visualiza-
tion Objects

You can export the 3D Visualization objects that you created and reuse them in another project. This
eliminates the need for reconfiguring the 3D Visualization object settings, resulting in reduced design
and start-up time.

4-9-1  Types of 3D Visualization Objects That Can be Exported and Im-
ported

3D Visualization objects that can be exported and imported depend on the version of the Application
Manager. The table below shows the types of 3D Visualization objects that can be exported and im-
ported and the versions of the Application Manager.

Type of 3D Visualization object Application Manager version
Default Functions Supported by Application Manager version 5.0 or higher.
User Functions Supported by Application Manager version 5.0 or higher.
Box All versions
Cylinder All versions
CAD Data All versions
Virtual Part Detection Sensor All versions
Mechanical Component Other than Conveyor: All versions

Conveyor: Supported by Application Manager version 5.0 or higher
Custom Mechanics Supported by Application Manager version 4.0 or higher.
Parallel Link Model Supported by Application Manager version 4.0 or higher.
Shape Script All versions
Shape Script Sequence All versions

If the Application Manager version in the import destination is lower than the version shown above, the
import processing will be suspended.

4-9-2  Access Level Required for Export and Import Operations

You can perform export and import operations when the access level for robot system operation au-
thority verification is Engineer. Refer to the Sysmac Studio Robot Integrated System Building Function
with Robot Integrated CPU Unit Operation Manual (Cat. No. W595) for information on access levels
for robot system operation authority verification.

4-9-3  Export of 3D Visualization Objects

Use the following procedure to export 3D Visualization objects.

I Export Target Data

All data of 3D Visualization objects except the reference information below is the export target.
» Parent of each 3D Visualization object
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 Virtual Parts in the Virtual Part Detection Sensor
» Shape Scripts in the Shape Script Sequence

I Export Procedure

The following is an example of a box.

1 Right-click Box0 under Configurations and Setup — 3D Visualization in the Multiview Explor-
er and select Export 3D Visualization Object from the menu.

Edit

Rename

H Filter

t Shortcut

The Export file dialog box is displayed.

2 Enter the file name, and then click the Save button.

Export file

Organize ~ New folder

-~
I This PC Name

_J 3D Objects
[ Desktop
Documents
< Downloads
ﬁ Music

[&] Pictures

m Videos

i, Local Disk (C) ¥ <€

+ » ThisPC » Documents » 01_Documents

w [V] Search 01_Docurnents o

B

Date modified Type Size

i
“
®

No items match your search.

File name: | [SsR{El)E

+ Hide Folders

Save as type: | 3D Visualization Asset File (*.3dva)

Save Cancel

The export target 3D Visualization object is saved in a 3dva format file.

4-9-4  Batch Export of 3D Visualization Objects

Use the following procedure to export multiple 3D Visualization objects at once.
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Sysmac Studio 3D Simulation Function Operation Manual (W618)



4 Creating 3D Shape Data

I Export Target Data

All data of 3D Visualization objects is the export target. However, if you do not select together the fol-
lowing data, which is referenced by each 3D Visualization object, the associated reference information

is not the export target.

» Parent of each 3D Visualization object

* Virtual Parts in the Virtual Part Detection Sensor

» Shape Scripts in the Shape Script Sequence

If reference information is not the export target, the set values will be empty after the 3D Visualization
object is imported.

I Batch Export Procedure

1 Right-click 3D Visualization under Configurations and Setup and select Batch Export 3D
Visualization Objects from the menu.

Multiview Explorer

ApplicationManager) v

A4 Configurations and Setup

ngs

Update All 30 Shapes

Simulation batch stop

Add Shortcut

The Select 3D Visualization Objects to Export dialog box is displayed.

2 Select the check boxes for the 3D Visualization objects to export, and then click the OK button.

li‘ Select 3D Visualization Objects to Export X
Select the 3D Visualization object data you want to export.

M UserFunctions0
B UserFunctions1

Select All Clear All Cancel

The Export file dialog box is displayed.

3 Enter the file name, and then click the Save button.
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4 Creating 3D Shape Data

Export file x

4 » ThisPC » Documents » 01_Documents w [ Search 01_Documents »

Organize ~ New folder Fz w e
I This PC ~ MName Date modified Type Size

:.. 3D Objects Ne items match your search.
[ Desktop

Documents

< Downloads

ﬁ Music

[&] Pictures

m Videos

i, Local Disk (C) ¥ < *

NN EN N ew Project.3dva -
Fil Mew P +.3d

Save as type: | 3D Visualization Asset File (*.3dva) ~

» Hide Folders (l Save) Cancel

The export target 3D Visualization object is saved in a 3dva format file.

4-9-5 Import Procedure for 3D Visualization Objects
Use the following procedure to import 3D Visualization objects.

The following is an example of a box.

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Import 3D Visualization Object from the menu.

Multiview Explorer

ApplicationManagerd) ¥

Update All

The Import file dialog box is displayed.

2 Select the .3dva file to import, and then click the Open button.
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Import file X

o » ThisPC » Documents » 01_Decuments v [V] Search 01_Documents ol

Organize » Mew folder ==« [TH 0

"~
I This PC Name

_l 3D Objects D Box0.3dva 12/13/2022 1:29 PM 3DVA File 2KB

Date modified Type Size

[ Desktop
Documents
& Downloads
D Music

[&] Pictures

B Videos

‘e Local Disk (C:)
= Ta—h0)

L 4 >

File name: | Box0.3dva v| 3D Visualization Asset File (*.3d ~

Box0 is added and displayed under Configurations and Setup — 3D Visualization in the Mul-
tiview Explorer.

Multiview Explorer

ApplicationManager) v

A4 Configurations and Setup

Lings

H Filter

If there is a 3D Visualization object with the same name in the import destination, the source
3D Visualization object will be added with the name [3D Visualization object name] 1.

M Precautions for Correct Use

If reference information is not the export target, the set values will be empty after the 3D Visuali-
zation object is imported.

@ Additional Information

If you import a .3dva file generated in batch export, all 3D Visualization objects contained in
the .3dva file will be added.
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Working with the 3D Visualizer
and 3D Editing Area

This section describes the displayed items and operation methods in the 3D Visualizer
and 3D editing area.

5-1 Displaying the 3D Visualizer and 3D Editing Area ...........ccoccrnniiinmenniniinnnen 5-2
5-1-1 Displaying the 3D ViSUAIIZEr............ooiiiiiii e 5-2
5-1-2 Displaying the 3D Editing Ara..........uuuuieiiiiiiiiiiiieieeeee e 5-3

5-2 Displayed Items in the 3D Visualizer and 3D Editing Area.......cccccceveeeeueeee. 5-5
5-2-1 SPIIt WINAOW ...ttt 5-6
5-2-2 Selection and Edit .........cceiiiiiiiii e 5-7
5-2-3 TrANSIALE ... 5-7
5-2-4 ROTALE ... s 5-8
5-2-5 4o To 3  H OO PUPROPUR PR 5-8
5-2-6 ProjeCtion MOGE ........oooiiiiiiiee e 5-9
5-2-7 SCENE Graph ..o 5-10
5-2-8 Measurement RUIET ..o 5-12
5-2-9 1] = T TSRS RR R STSPRPPPIN 5-13
5-2-10 RECOM ... e s 5-15
5-2-11 3D View SWItChing TOOI .......cccuuviiiieeiiiiice e 5-18

5-3 Operating 3D Shape Data in the 3D Visualizer .........ccccoccermrerriiiicccccinnnnnnns 5-20
5-3-1 Moving 3D Shape Data .........ccoouiiiiiiiiiiecei e 5-20
5-3-2 Rotating 3D Shape Data ..........cccooiiiiiiiiici e 5-21
5-3-3 Editing 3D Shape Data Simply .........ooiiiiiieee e 5-23

5-4 Positioning with a Mount Point or a Link Point..........cccccomiiiiiiniiiiiiinnnns 5-25
5-4-1 Outline of a Mount Point and a Link Point............cccocoeiiniiiiciceeen 5-25
5-4-2 Setting @ MouNt POINt ........oooiiiiii e 5-27
5-4-3 Setting @ Link POINt ....ooiii e 5-28
5-4-4 Offset Setting Methods .........ooiiiiiii e 5-30
5-4-5 Using a Mount Point and a Link Point to Place 3D Shape Data.................... 5-34
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5-1 Displaying the 3D Visualizer and 3D
Editing Area

The 3D Visualizer and 3D editing area both display the 3D shape data that you added.
However, the 3D Visualizer and 3D editing area are different as described below.

3D Visu- | All the 3D shape data that is registered in a project is
alizer displayed. You can check the operations of a me-
chanical component, part, and Virtual Part Detection
Sensor during the execution of a 3D simulation.

3D edit- | Use the 3D editing area when you set the position
ing area | and pose of the target 3D shape data. It is displayed
as part of the setup tab page for each 3D shape da-
ta.

To display the 3D Visualizer, use the following procedure.

1 Select 3D Visualizer from the View menu.

Multiview Explorer

Tonlkha

Qutput 130 Tage
Watch Tab Page

Or, click the 3D Visualizer button in the toolbar.
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5 Working with the 3D Visualizer and 3D Editing Area

You can display the 3D Visualizer as a floating window and change the window size to make it
easy to view. Refer to Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for how to
change the location of the window.

The 3D editing area is displayed as part of the setup tab page for individual 3D shape data. Refer to
the procedures to add individual 3D shape data for the display method. An example of displaying the
box 3D shape data is given below.
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5 Working with the 3D Visualizer and 3D Editing Area

4 3D Visualization

Visible

Dz
4 Locati

0.000 0.000 0.000 0.000 0.000 0.000 T

0.000 0.000 0.000 0.000 0.000 0.000 =

4 Advanced Settings - Collision Hull
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5 Working with the 3D Visualizer and 3D Editing Area

5-2 Displayed Items in the 3D Visualizer
and 3D Editing Area

This section describes the displayed items and icons in the 3D Visualizer and 3D editing area. Some
of the following functions are available only in the 3D Visualizer.

(@) (b) (c) (d) (&) () (9 () ) @)

(k) (1) (m) (n) (o)

()

(a) Split Window Splits the 3D Visualizer or 3D editing area. 5-2-1 Split Window on page
5-6
(b) Selection Selects the 3D shape data to edit. 5-2-2 Selection and Edit on
page 5-7
(c) Translate Translates the point of view in the 3D Visualizer or | 5-2-3 Translate on page 5-7
3D editing area.
(d) Rotate Rotates the point of view in the 3D Visualizer or 3D | 5-2-4 Rotate on page 5-8
editing area.
(e) Zoom Zooms in or out the 3D Visualizer or 3D editing 5-2-5 Zoom on page 5-8
area.
) Projection Changes the projection modes in the 3D Visualizer | 5-2-6 Projection Mode on page
Mode and the 3D editing area: parallel projection or per- | 5-9
spective projection.
(9) Scene Graph Opens the Scene Graph dialog box to configure 5-2-7 Scene Graph on page
the visibility and collision detection settings for 3D | 5-10
shape data.
(hy'? | Measurement | Measures the distance between 3D shape datain | 5-2-8 Measurement Ruler on
Ruler the 3D Visualizer. page 5-12
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5 Working with the 3D Visualizer and 3D Editing Area

Letter Name Description Reference
(i) Snap Moves 3D shape data, or a mount point or link 5-2-9 Snap on page 5-13
point of 3D shape data, to a specified point.
()" Record Captures a simulation executed in the 3D Visualiz- | 5-2-10 Record on page 5-15
er on video.
* Edit Displays the settings for the selected 3D shape da- | 5-2-2 Selection and Edit on

ta.

page 5-7

Direct Position
Edit

Allows you to enter the values to change the posi-
tion, orientation, and size of the selected 3D shape
data.

5-3-3 Editing 3D Shape Data
Simply on page 5-23

(m)’1 Edit Work- Moves the position of the selected 3D shape data. | 5-3-1 Moving 3D Shape Data
space Position on page 5-20
Edit Work- Changes the orientation of the selected 3D shape | 5-3-2 Rotating 3D Shape Data

(n)

space Orienta-
tion

data.

on page 5-21

OX

Show/Hide
Mount Points

Shows or hides mount points.

5-4 Positioning with a Mount
Point or a Link Point on page
5-25

(P)

3D View
Switching Tool

Switches the display direction of 3D shape data in
the 3D Visualizer or 3D editing area.

5-2-11 3D View Switching Tool
on page 5-18

*1.  They are not displayed in the 3D editing area.

Refer to 5-3 Operating 3D Shape Data in the 3D Visualizer on page 5-20 for editing 3D shape data
with the Edit, Direct Position Edit, Edit Workspace Position, and Edit Workspace Orientation icons.

5-2-1

Split Window

Use this icon to split the 3D Visualizer or 3D editing area.

Click the icon to open the following window. To close the window, click X.

s

The functions of icons that you can select in the window are as follows.

Icon Name Function
s | Not split Does not split the 3D Visualizer or 3D editing area.
Split into two (Vertical) Splits the 3D Visualizer or 3D editing area vertically into two sections.
s | Split into two (Horizontal) | Splits the 3D Visualizer or 3D editing area horizontally into two sections.
s | Split into four Splits the 3D Visualizer or 3D editing area into four sections.
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5 Working with the 3D Visualizer and 3D Editing Area

5-2-2 Selection and Edit

Use these icons to select 3D shape data and change the settings specific to it.

1 Click the Selection icon in the 3D Visualizer or 3D editing area. Or, press the Q key.

The cursor changes to an arrow that indicates that you are about to select 3D shape data.

Y

2 Move the cursor to the 3D shape data to select.
The name of the 3D shape data at the cursor position is displayed.

eauy Bulip3 @¢ pue JeziensiA ag 9y} ul sway| pake|dsiq z-g

| [| T
| [

/ApplicationManager(/MechanicalModel000 |

/<.s)\/

3 To edit the 3D shape data in the 3D Visualizer, double-click the 3D shape data. Or, click the
Edit icon.
The setup tab page for the 3D shape data is displayed.

}IP3 pue uoRoddIes ¢-¢-§

| 123]
Select Controller [new_Contraller 0

™ Candidates will be listed by Ctrl + Space Keys (excluding numerical types).
Name Tl Data Type | Value * IConvert Value| unit

| MC_H_Slider
| MC_v_Slider
| MC_Pick_Arm

5-2-3 Translate

Use this icon to translate the point of view in the 3D Visualizer or 3D editing area.

1 Click the Translate icon in the 3D Visualizer or 3D editing area. Or, press the W key.
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Translate (W)

The cursor changes to an arrow that indicates that you are about to translate the point of view
in the 3D Visualizer or 3D editing area.

2 Press and hold the left mouse button, and then drag the mouse in the direction to translate.

5-2-4  Rotate

Use this icon to rotate the point of view in the 3D Visualizer or 3D editing area.

1 Click the Rotate icon in the 3D Visualizer or 3D editing area. Or, press the E key.

|

The cursor changes to an arrow that indicates that you are about to rotate the point of view in
the 3D Visualizer or 3D editing area.

P

2 Press and hold the left mouse button, and then drag the mouse in the direction to rotate.
Dragging up: Moves the point of view up.
Dragging down: Moves the point of view down.
Dragging right: Moves the point of view to the right.
Dragging left: Moves the point of view to the left.

There are two rotation modes as follows.

Mode Description

Tumbler rotation | 3D shape data can be viewed from any angle.

Turntable rotation | The point of view can be rotated clockwise or counterclockwise around the Z axis of the
world coordinate system. 3D shape data can be viewed in the range of +90° vertically.

5-2-5 Zoom

Use this icon to zoom in or out the 3D Visualizer or 3D editing area.
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5 Working with the 3D Visualizer and 3D Editing Area

1 Click the Zoom icon in the 3D Visualizer or 3D editing area. Or, press the R key.

2 Press and hold the left mouse button, and then drag the mouse.
Dragging up: Zoom-in
Dragging down: Zoom-out

Use this icon to change the projection mode in the 3D Visualizer or 3D editing area between parallel
projection and perspective projection.

Parallel pro- | In this projection mode, the projection lines are connected in parallel between every point
i jection on the object and the point of view.
It has a characteristic that an object is displayed in its true size regardless of the distance
from the viewer. This projection method is suitable when you compare the sizes of ob-
jects that are placed.

Perspective | A method of projecting an object based on the law of perspective.
H projection It has a characteristic that farther away an object from the viewer, smaller it appears, and
closer the object to the viewer, larger it appears. This projection method is suitable when
you display objects approximately in their size in the real world.

ealy Bunip3 @g pue JazijensiA g ay3 ul swey| pakeidsiq z-g
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Example of parallel projection

Example of perspective projection
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Elkl Q—ﬁ_@; ;@iﬁ .

e e e
e Sty e = S
T ; = - s

5-2-7  Scene Graph

Use this icon to configure the visibility and collision detection settings for 3D shape data.

The setting items are as follows.

| visibility Tab Page

In the list displayed on the tab page, set whether to show or hide the tiles, ruler, and 3D shape data in
the 3D Visualizer or 3D editing area.
To display an item, select the corresponding check box.

Scene Graph - m} X

lanager()
IModel000
Visibility

bility
tion Sensor0

Selection (Q)

Accept Cancel

Item Description Set value Initi:LvaI-

(a) | Tiles Select whether to display the XY plane with a 1,000-mm Checked or un- | Checked
mesh when Z=0 in the 3D Visualizer or 3D editing area. checked

(b) | Ruler Select whether to display a ruler when you measure the dis- | Checked or un- | Unchecked
tance between 3D shape data in the 3D Visualizer. This is checked
the same as the function of the Measurement Ruler icon.

(c) | Devices Select whether to show or hide in the 3D Visualizer the 3D Checked or un- | Checked
shape data registered in the project by device. checked
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Item Description Set value Initi:LvaI-
(d) | 3D shape | Select whether to show or hide in the 3D Visualizer the 3D Checked or un- | Checked
data shape data registered in the project by 3D shape data. " checked
(e) | Object Vis-
ibility
*1. Inthe 3D editing area, 3D shape data is always displayed regardless of whether the check box is selected

or cleared.

I coliision Filter Tab Page

The Collision Filter tab is displayed only in the 3D Visualizer.

(a) (b)

© (@)
I ||

excluded from

the object in its initial position.

Physics Coordinates (X, Y, Z Yaw, Pitch, Roll}

Cancel

() (9)(h) (i) 0) k) () (m) (n) ()  (p)
Item Description Set value | Initial value
(a) | Valid check box | Select whether to enable the item in each collision filter Checked Checked
group as a collision detection target. Select the check box | or un-
to enable the item as a collision detection target. checked
(b) | Collision Filter | Manage the items in the Collision Filter Group list. Text string | O-item collec-
Group Name The text box displays *-itemcollection (* is the collision tion (No colli-
list filter group number). Click the Add Collision Filter Group sion filter
button to add a collision filter group. group in the
The group name to be added is Group™ (* is the number of initial status)
collision filter groups).
(c) | Collision Filter | Manage the items in the Collision Filter Group Items list. Text string | O-item collec-
Group Items list | *itemcollection (* is the number of collision filter group tion (No colli-
items) is displayed in the list. Click the Add Collision sion filter
Filter Group Items button to add a collision filter group group item in
item. the initial sta-
tus)
(d) | Add Collision Adds a collision filter group. - -
Filter Group Clicking this button adds a collision filter group to the list.
button
Sysmac Studio 3D Simulation Function Operation Manual (W618) 5-11
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5 Working with the 3D Visualizer and 3D Editing Area

Item Description Set value | Initial value
(e) | Add Collision Adds a collision filter group item. -
Filter Group Clicking this button adds a collision filter group item setting
Item button row to the list.
(f) | Collision Filter | Set the target to add to the collision filter group. Text string | -
Group Item Refer to 8-3-1 Collision Detection Target on page 8-16 for
name the targets that you can set.
(9) | Collision Filter | Displays a dialog box in which you can select the targetto | --- -
Group Item Se- | add to the collision filter group.
lection button
(h) | Delete Collision | Deletes a collision filter group item from the collision filter | --- -
Filter Group group.
Iltem button Clicking this button deletes the item.
(i) | Physics Selecting this check box and clicking the Accept button Checked Unchecked
enables the physics simulation of the target 3D shape da- | or un-
ta. checked
This allows you to check how the falling 3D shape data
collides with other 3D shape data and how the movable
parts of custom mechanics move.
(i) | Continuous Enabling Continuous Collision Detection (CCD) makes it Checked Unchecked
Collision Detec- | possible to certainly detect the collision of 3D shape data | or un-
tion falling at high speed. Enabling this function makes sure of | checked
detection of collisions but affects the drawing performance
of 3D Visualizer.
(k) | Allow Overlap Enabling Allow Overlap allows the target 3D shape data of | Checked Unchecked
physics simulation to overlap with each other. or un-
checked

V)

Reset Position

Resets the target 3D shape data of physics simulation to
the original position.

When the Physics check box is selected, the target 3D
shape data falls from the original position or the movable
parts of a custom mechanics move from the original posi-
tion each time you click the Execute button.

(m)

Physics Coordi-

Displays the coordinate values of the 3D shape data dur-

nates (X, Y, Z, ing physics simulation.
Yaw, Pitch,
Roll)
(n) | Accept button | Accepts the changes. — -

(0)

Cancel button

Cancels the changes and then, closes the Scene Graph
dialog box.

(P)

Close button

Closes the Scene Graph dialog box.

Refer to 8-3 Collision Detection Function on page 8-16 for details on how to configure the collision
detection settings.

5-2-8

Measurement Ruler

Use this icon to measure the distance between 3D shape data in the 3D Visualizer.

1

5-12

In the 3D Visualizer, click the Measurement Ruler icon.
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1 =3 e
EEHETA

A yellow ruler (with black graduation) is displayed.

2 Move the mouse cursor to one end of the ruler.
The mouse cursor changes.

3 Drag the end of the ruler to the end of the interval to be measured.

Use this icon to set an offset for a mount point or a link point of 3D shape data.

1 Select the target 3D shape data, and then click the Snap icon or press the T key.

2 Move the cursor to where you want to snap it to display candidate points of the snap destina-
tion. Click one of the candidate points to snap it to that position.
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5 Working with the 3D Visualizer and 3D Editing Area

To change the mode of snapping, click the icon and select its function in the following window. Or,
press the T + number keys. To close the window, click X.

HmE

*

The functions of icons that you can select in the window are as follows.

Snap to Edge

Moving the cursor near a mount point or link point that is
set in the 3D shape data displays a preview of the snap
position.

Either both ends or the center of the highlighted edge is
emphasized, and the mount point or the link point can be
snhapped to the position.

T+1

Snap to Face

Moving the cursor near a mount point or link point that is
set in the 3D shape data displays a preview of the snap
position.

The center of gravity of the highlighted face is empha-
sized, and the mount point or the link point can be snap-
ped to the position.

T+2

Snap to Link

Moving the cursor near a mount point that is set in the 3D
shape data displays a preview of the snap position.

Any link point that is present on the highlighted face is dis-
played, and the mount point can be snapped to the posi-
tion.

This function is available only in the 3D Visualizer.

T+5

Snap to Edge

5-14

Snap to Face Snap to Link
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@ Additional Information

» A preview of the snap position will be displayed for the following objects.
a) Box
b) Cylinder
c) CAD data
d) Mechanical component
e) Custom mechanics
f) Parallel link model
When an end-effector mounted on a robot is snapped, a preview of the above objects a) to f)
that have the end-effector set as the parent will be displayed.
* You can change the highlight color of the snap position. Change it in the option settings. Re-
fer to the Sysmac Studio Robot Integrated System Building Function with Robot Integrated
CPU Unit Operation Manual (Cat. No. W595) for details.

5-2-10 Record

Use this icon to capture a simulation executed in the 3D Visualizer on video.

eauy Bulip3 @¢ pue JeziensiA ag 9y} ul sway| pake|dsiq z-g

I Recording Video

1 Click the Record icon during the execution of a 3D simulation.

-

The icon changes and starts flashing. This indicates that video recording is in progress.

Fe)

2 To stop the recording, click the Record icon.
The Save As dialog box is displayed.

p1od8y 0L-¢-G
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5-16

# Quick access Name

[ Desktop

Save As X
“ v 4 » ThisPC » Windows (C:) » 3DSimulationRec v | O Search 3DSimulationRec el
Organize * Mew folder E 4 0

Date modified Type Size

Mo items match your search.

File name:

Save as type: | (".awp3d)

~ Hide Folders

Save Cancel

3 Enter the file name, and then click the Save button.

The video is saved to a file.

I Playing Back Video

Use the Offline Visualizer to play back video.

1 Select All Programs - OMRON - Sysmac Studio - Tools - Offline Visualizer from the Win-

dows Start menu.
The Offline Visualizer starts.
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& Offline Visualizer - O X

File Resolution

eauy Bulip3 @¢ pue JeziensiA ag 9y} ul sway| pake|dsiq z-g

Cutput Movie File
Mo Qutput File Selected

640x480 No File Loaded

2 Select Open from the File menu.
The Open dialog box is displayed.

p1od8y 0L-¢-G

3 Select the record file (with a .awp3d extension) to play back and then click the Open button.
The selected record file is opened.

& Offline Visualizer - ] *®

File Resolution

miNE S Fl¢ I

v

rFE————————————e
Cutput Movie File

No Output File Selected

640x480  File 3DSimRec.awp3d
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4 Ciick the Play button.
The video is played back.

5-2-11 3D View Switching Tool

Use this icon to switch the display direction of 3D shape data in the 3D Visualizer or 3D editing area.
The 3D View Switching Tool is made up of three elements, i.e., Face, Corner, and Edge. Place the
mouse cursor over an element and, when it turns black, click it. Then, the view is switched so that the
portion that you clicked is the front face. Accordingly, the display direction of 3D shape data in the 3D
Visualizer or 3D editing area is switched.

t;zn::grl:rfr; ¢ Name Description Shortcut keys
[ 1 | Face Represents a face. A face is indicated with one of the follow- | ---
ing symbols.
g A F (Front): The front face when 3D shape data faces the | Ctrl + 1
yz plane
B (Back): The face parallel to the F face Ctrl + 2
U (Up): The upper orthogonal face to the F face Ctrl + 3
D (Down): The lower orthogonal face to the F face Ctrl+ 4
L (Left): The left side face to the F face Ctrl+5
R (Right): The right side face to the F face Ctrl + 6
I ~1 | Corner Represents a corner. ---
b= _J
I 1 | Edge Represents an edge. Ctrl+7
@ (The edge be-
tween Up and
L = Front)

The operating procedure when you select Corner of the 3D View Switching Tool is given below, as an
example.

1 In the 3D Visualizer or 3D editing area, click the upper right corner of the Face icon in the 3D
Visualizer.
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The icon changes so that the selected corner faces front, with the view of the 3D shape data in
the 3D Visualizer or 3D editing area switched.

|00] Bulyoymsg maiA ag LL-z2-G

@ Additional Information

To reset the scale and display position of 3D visualization to the initial status, place the mouse
cursor in the 3D Visualizer or 3D editing area, and then press the Ctrl + 8 keys.
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5-3 Operating 3D Shape Data in the 3D
Visualizer

This section describes the operating procedures such as moving 3D shape data in the 3D Visualizer.

The 3D Visualizer allows you to edit 3D shape data while you are checking the positional relationship
between 3D shape data.

1 In the 3D Visualizer, select the 3D shape data to move with the mouse cursor.
The Edit Workspace Position icon is displayed in the 3D Visualizer.

/(@)ss

2 Click the Edit Workspace Position icon.
The Move icon is displayed on the 3D shape data.

3 Drag the icon to move the 3D shape data.
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Name Function
Translate in X Di- Dragging the icon translates the 3D shape data along the X axis of
rection the local coordinate system.
Translate in Y Di- Dragging the icon translates the 3D shape data along the Y axis of
rection the local coordinate system.
Translate in Z Di- Dragging the icon translates the 3D shape data along the Z axis of
rection the local coordinate system.

Move on YZ Plane | Dragging the icon moves the 3D shape data on the YZ plane of the
local coordinate system.

Move on XZ Plane | Dragging the icon moves the 3D shape data on the XZ plane of the
local coordinate system.

J8zjjensiA g 8u3 ul eyeq adeys gg bunesado ¢-g

Move on XY Plane | Dragging the icon moves the 3D shape data on the XY plane of the
local coordinate system.

.";’V]..‘g

@ Additional Information

You can directly edit the Location values on the setup tab page for the target 3D shape data to
move 3D shape data.

ejeq adeys qg buneioy z-¢-g

5-3-2  Rotating 3D Shape Data

The 3D Visualizer allows you to edit 3D shape data while you are checking the positional relationship
between 3D shape data.

1 In the 3D Visualizer, select the 3D shape data to rotate with the mouse cursor.
The Edit Workspace Orientation icon is displayed in the 3D Visualizer.
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5-22

2 Click the Edit Workspace Orientation icon.
The Rotate icon is displayed on the 3D shape data.

3 Drag the icon to rotate the 3D shape data.

Rotation around
the X axis

Dragging the handle of the icon rotates the 3D shape data
around the X axis with the point that you set in Rotation Offset
in the 3D shape data setup tab page as the center of rotation.

Rotation around
the Y axis

Dragging the handle of the icon rotates the 3D shape data
around the Y axis with the point that you set in Rotation Offset
in the 3D shape data setup tab page as the center of rotation.

Rotation around
the Z axis

Dragging the handle of the icon rotates the 3D shape data
around the Z axis with the point that you set in Rotation Offset
in the 3D shape data setup tab page as the center of rotation.
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E Additional Information

* You can directly edit the Location values on the setup tab page for the target 3D shape data
to rotate 3D shape data.

» As you rotate the 3D shape data around each axis, its local coordinate system rotates togeth-
er.

The 3D Visualizer allows you to edit 3D shape data by directly entering values while you are checking
the positional relationship between the 3D shape data.

1 In the 3D Visualizer, select the 3D shape data to edit with the mouse cursor.
The Direct Position Edit icon is displayed in the 3D Visualizer.

J8zjjensiA g 8u3 ul eyeq adeys gg bunesado ¢-g
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2 Click the Direct Position Edit icon.
The value input fields for the 3D shape data are displayed in the 3D Visualizer.

" y z
*[-900.000 | -197.000 || 600.000 | ™™

3 Select an icon in the Direct Position Edit to enable the value input fields for the 3D shape da-
ta.

Edit Work- Enter X, Y, and Z values that specify the position of the 3D shape data.
space Posi-
tion

X 4 z
| -900.000 || -197.000 | 600.000

‘mm
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Icon Name Function

Edit Work- Enter Yaw, Pitch, and Roll values that specify the orientation of the 3D
space Orien- | shape data.

tation
Yaw Pitch Roll
0.000 | 0000 | 1944 | deoree
R Edit Size Enter a value that specifies the size of the 3D shape data. The values

that you can enter change depending on the 3D shape data.

Box
DX DY DZ
100000 || 100.000 | 8opoo | ™™
Cylinder
Radius Height
mm

100.000 || 100.000

Virtual Part Detection Sensor

Length

250,000 mm
Belt
Width Length
mm

250.000 || 3000.000

Local Coor- | Select the coordinate system used for Edit Workspace Position or Edit

#
: i dinate Sys- | Workspace Orientation. The coordinate system toggles every time you
- v tem click. The initial setting is the local coordinate system.
- World Coor-
© s |dinate Sys-
- tem
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5-4 Positioning with a Mount Point or a
Link Point

If you position two sets of 3D shape data in contact with each other, such as when you place the part
on a specific pallet, you can use a mount point or a link point to position them easily.

This section describes the procedures to set a mount point or a link point and the operating procedure
to place 3D shape data with the mount point and the link point.

5-4-1 Outline of a Mount Point and a Link Point

A mount point and a link point are the points used to join two sets of 3D shape data that have a pa-
rent-child relationship. The child-side joining point with a parent is called mount point, while the parent-
side joining point with a child is called link point.

Mount point: Link point:
Joining point with the parent Joining point with a child

v
S

The pallet is the parent and Example of setting the pallet as a
the part is a child. mount point and the part as a link point

JUI0d YUIT € 4O Julod JUNOI & Ypm Buiuonisod #-G

Q
Y

Y

@ Additional Information

On the 3D Visualizer, it is not easy to use the mouse to correctly align the position of two 3D
shape data that are in contact with each other.

However, you can position them easily on the 3D Visualizer by setting in advance a mount point
and a link point on the target 3D shape data.

JUIOd Ul B PUE JUIod JUNOI € JO SUINO |-t-G

I Mount Point or Link Point Setup Tab Pages

Add a mount point or a link point for 3D shape data in the mount point or link point setup area on the
tab page.
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(a) (b)

Type Name

Item Description Set value Initial
value
(a) | Links tab Use this tab page to set a link point for the 3D shape data. | None Empty
page A link point is the point at which a child 3D shape data is
joined to the parent 3D shape data.
(b) | Mounts tab | Use this tab page to set a mount point for the 3D shape da- | None Empty
page ta.
A mount point is the point at which the child 3D shape data
is joined to a parent 3D shape data.
(c) | Add Mount | Clicking this button adds a mount point or a link point to the | --- -
Point/Link | table in the mount point or link point setting area.
Point but-
ton
(d) | Delete Clicking this button with the row to delete selected deletes | --- ---
Mount the mount point or a link point in the selected row.
Point/Link
Point but-
ton
(e) | Name The name of each mount point or link point is displayed. Text string Connec-
You can set any name. tion
Point
(f) | Type Name | The type of each mount point or link point is displayed. Text string Object
When the same type name is set for mount points and link
points of two sets of 3D shape data, selecting Snap to Link
causes only link points with the same type name to be dis-
played in the 3D Visualizer.
(g) | Offset Set the coordinate of each mount point or link point. X, Y, Z: For each, 0.000
Set the coordinate in the local coordinate system of the 3D | -1,000,000.000 to for all

shape data. The corresponding mount point or link point is
displayed in the 3D editing area. Changing an offset value
also changes the position of the mount point or link point
displayed in the 3D editing area. The location elements are
X, Y, Z,y (yaw), p (pitch), and r (roll), from left to right.

1,000,000.000

y, r: For each,
-180.000 to
180.000

p: 0.000 to 180.000
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Use the following procedure to set a mount point.

1 In the 3D Visualizer or Multiview Explorer, double-click the 3D shape data for which to set a
mount point.

JUI0d YUIT € 4O Julod JUNOI & Ypm Buiuonisod #-G

The setup tab page for the target 3D shape data is displayed.

4 3D Visualization

Visible

Color

DX

Dy

-900.000 -197.000 600.000 0.00 7

-

uld be rendered in 3D visualization.

juiod unopy e Bumes z-v-G

Type Name

2 Click the Mounts tab, and then click the Add button.

——

A row that contains a new mount point is added to the list.
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Name Type Name Offset

Connection Point Object 0.000 0.000 0.000 2 ~

3 Enter a name for this mount point, and then press the Enter key.

Type Name

Offce
0.000 0.000 0.000 5 ~

4 Enter a type for the mount point, and then press the Enter key.
Here, Object is set.

i

Name

D i C e
Center of parts bottom .cw 0.0000000 = -

5 Set an offset for the mount point.
Change the Offset value directly, or move the mount point in the 3D editing area. Refer to
5-4-4 Offset Setting Methods on page 5-30 for the setting procedure in the 3D editing area.

5-4-3  Setting a Link Point
Use the following procedure to set a link point.

1 In the 3D Visualizer or Multiview Explorer, double-click the 3D shape data for which to set a link
point.

The setup tab page for the target 3D shape data is displayed.
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Visualization

Location
Rotation Point 0.000 0.000 0.000 0.000 0.000 C 3

Flag indicating whether the object should be rendered in 3D visualization.

Type Name

JUI0d YUIT € 4O Julod JUNOI & Ypm Buiuonisod #-G

2 Click the Links tab, and then click the Add button.

Offset

Type Name Offset

Object 0.000 0.0000.00C =

julod ur e Bumpes ¢-v-g

3 Enter a name for this link point, and then press the Enter key.

Name Type Name Offset
Part placement point bje 0.000 0.0000.00C = ~

4 Enter a type for the link point, and then press the Enter key.
Here, Object is set.

0.000 0.000 0.00C 5 ~

5 Set an offset for the link point.
Change the Offset value directly, or move the link point in the 3D editing area. Refer to
5-4-4 Offset Setting Methods on page 5-30 for the setting procedure in the 3D editing area.
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5-4-4  Offset Setting Methods

There are three ways of setting an offset for a mount point or a link point in the 3D editing area, as
follows.

» Entering an offset coordinate directly

» Using icons

» Using the Snap function

I Entering an Offset Coordinate Directly

Enter the offset coordinate of each mount point or link point directly.

Type Name

Offset
e l sca000 00000 2 )

I Using Icons to Set an Offset

The procedure to set an offset with a link point is given below, as an example. The same procedure
also applies when you set an offset for a mount point.

1 Click the green link point icon.
Normally, it is located at the origin (X=0, Y=0, Z=0).

DZ
4 Location
Rotation Point
Visible
Flag indicating whether the object should be rendered in 3D visualization.

[Link
+ T S
ET Type Name Offiset = =g H&_‘"“:-—a——*
[PerEplacEmEnt PO (Object | 0.0000.0000.0003 ~ il
e
o o
e

The following icon is displayed to move the link point.
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==

Translate in X Direction | Dragging the icon translates a link point in the X direction.

Translate in Y Direction | Dragging the icon translates a link point in the Y direction.

Translate in Z Direction | Dragging the icon translates a link point in the Z direction.

JUI0d YUIT € 4O Julod JUNOI & Ypm Buiuonisod #-G

Move on YZ Plane Dragging the icon moves a link point on the YZ plane.
o
+

Move on XZ Plane Dragging the icon moves a link point on the XZ plane. 8
17
[]
=
a

Move on XY Plane Dragging the icon moves a link point on the XY plane. rz
[o]
[oX
[

2 Drag the icon to move the link point to the target position.
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I Using the Snap Function to Set an Offset

The procedure to set an offset with a link point is given below, as an example. The same procedure
also applies when you set an offset for a mount point.

1 Click the green link point icon.
Normally, it is located at the origin (X=0, Y=0, Z=0).

3D Visualization

Visible
Color
DX

DY

DZ

Location

Rotation Point

+'0
Name | Type Name | Offfset

The following icon is displayed to move the link point.

%

2 Click the Snap icon, and then click the Snap to Face button.
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Or4QP@wud
] X

The icon changes.

yu|

b

JUI0d YUIT € 4O Julod JUNOI & Ypm Buiuonisod #-G

3 Move the cursor to around the center of gravity of the face where you want to set a link point.
The face of the 3D shape data turns blue, with its center of gravity shown as a light blue dot.

G

=

4 Ciick the light blue dot.
The link point moves in the 3D editing area and an offset value is set in Offset.

SpoyleN Bumes 19sy0 v-1-G

4 3D Visualization
Visible =
Calor B #FF808080
DX 500.000
D ANN a0
Visible
Hag indicating whether the object should be rendered in 3D wsualization.

[+
Name Type Name

Part placement point | Object
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E Additional Information

If you use the Snap to Edge button, the end points and the intermediate point of the line seg-
ment are displayed as candidates of the link point.

S———

To place two sets of 3D shape data that has a mount point and a link point respectively, use the Snap
function in the 3D Visualizer.

Select a mount point in the child 3D shape data, and then snap it to a link point in the parent 3D shape
data.

1 In the 3D Visualizer, select the 3D shape data to move.

2 Click the Show/Hide Mount Points icon to display mount points and select one in the 3D Visu-
alizer.

OrSQ L@ =R

@

3 Click the Snap icon, and then select Snap to Link.
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Creating

Settings and Scripts for

Operating the 3D Shape Data

This section describes how to create settings and scripts for operating 3D shape data,
such as the part and the mechanical component in a 3D simulation.

6-1

6-5

6-6

Outline of Settings and Scripts for Operating 3D Shape Data................... 6-2
6-1-1 Outline of @ Shape SCript ........ueiiiiii e 6-2
6-1-2 Execution Timing and Period of Shape Scripts and Programs........................ 6-3

Setting Mechanical Component...........ccccoviimrrnrncrr e 6-10
6-2-1 Generating Virtual Output Scripts of Limit Switch ...............cccooiiii. 6-10

Creating Operation Scripts forthe Part .............oo s 6-12
6-3-1 AddiNg Shape SCrPLS .. ... 6-12
6-3-2 Setting the Execution of Shape ScriptS.........cccovviiiiiiieeie e 6-12

Configuring the Operation Settings for the Virtual Part Detection

£ 7= 3 L= o) 6-16

Shape Script Editor...... .o sssss e mnnes 6-18
6-5-1 Shape Script Editor Window ...........cooiiiiiiiiiie e 6-18
6-5-2 Shape Script Programming ........coeooieioiiiieieeee e 6-21

Shape Script FUNCLIONS ... e 6-24
6-6-1 Adding Shape Script FUNCHONS .......oooiiiiiieee e 6-24
6-6-2 Referencing Default Functions and User Functions..............ccccccceeiiieinnnen... 6-25
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6-1

Outline of Settings and Scripts for
Operating 3D Shape Data

6-1-1

This section describes how to create programs to realize the motions of the part and equipment in a
3D simulation.
Create a program for operating the part as a Shape Script that conforms to the C# language specifica-
tions.
For the following items, you can automatically generate scripts that define how they should operate.
« Virtual Output Scripts of Limit Switch
» Operation scripts for the Virtual Part Detection Sensor
» With Application Manager version 5.0 or higher, you can use Shape Script Functions as Shape
Script function libraries.
Refer to 6-6 Shape Script Functions on page 6-24 for information on how to create Shape Script
Functions and how to call them from a Shape Script.

Outline of a Shape Script

A Shape Script is a program that defines the operations of the part synchronizing with the operations
of the mechanical component in the virtual equipment model displayed in the 3D Visualizer.

When you execute a Controller program during a 3D simulation, the values of axis variables and
BOOL variables assigned to the mechanical component change. Then, in the 3D Visualizer, the me-
chanical component operates according to the changes in the values of the variables.

You can also display the operation of the part in the 3D Visualizer by executing the Shape Scripts for it
concurrently with the execution of the Controller simulation.

A Shape Script uses the collision detection function to detect a collision between the mechanical com-
ponent and the part in the 3D Visualizer and, based on it, generates an operation of the part that is
synchronized with the operation of the mechanical component. This enables the 3D Visualizer to dis-
play synchronized movement of the part with the operation of the mechanical component.
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3D Visualizer

Collision between the
mechanical component
and the part

| \'/)L</ ‘ Shape Script
/// ‘%)\%‘
.// /’G
Synchronized operations

between the part and the
mechanical component

Values of axis
variables and BOOL
variables assigned
to the mechanical
component

Read/write of
Controller data
(variables)

Simulator of
the Controller

ejeq adeysg qg BunesadQ Joj syduiog pue sBuiyag jo auippnQ L-9

@ Additional Information

Shape Scripts do not affect the operation of the actual equipment. They are programs written
for a 3D simulation.

6-1-2  Execution Timing and Period of Shape Scripts and Programs

To execute Shape Scripts, assign them to a Shape Script Sequence. Refer to 6-3-2 Setting the Execu-
tion of Shape Scripts on page 6-12 for the execution settings for Shape Scripts.

When you execute a Shape Script, the script written in the Render() function of the Shape Script is
executed periodically. You can change the execution timing om the execution settings for the Shape
Script Sequence. There are two types of execution timing settings, i.e., asynchronous execution that
does not set the target Controller and synchronous execution that sets the target Controller. The fol-
lowing describes the execution timing in asynchronous execution and the execution period in synchro-
nous execution.

The differences between asynchronous execution and synchronous execution are as follows.

swelboid pue syduog adeys Jo pousd pue Buiwi] uonnosx3y z-1-9

Item Asynchronous execution Synchronous execution

Execution speed of | Fast Slow
the Simulator of the
Controller

Probability of miss- Higher than synchronous execution Lower as the execution count decreases
ing collisions
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Item Asynchronous execution Synchronous execution
Timing of sending Signals and variables are sent and re- Signals and variables are sent and re-
and receiving sig- ceived between the Simulator of the Con- ceived between the Simulator of the Con-

nals and variables troller and Shape Scripts at an execution troller and Shape Scripts at an execution
between the Simula- | interval that is based on the Shape Script interval that is based on the Execution

tor of the Controller | Execution Ratio setting for the Shape Count setting for the Shape Script Se-
and Shape Scripts Script Sequence. quence.
Because the execution interval is meas- Because the execution interval is meas-

ured regardless of the internal time of the ured based on the internal time of the Sim-
Simulator of the Controller, the signals and | ulator of the Controller, the signals and
variables are not synchronized between the | variables are synchronized between the
Simulator of the Controller and the Shape Simulator of the Controller and the Shape
Script. Script.

The following describes in detail the execution timing in asynchronous execution and the execution
period in synchronous execution.

Asynchronous Execution and Execution Timing of Shape Scripts
and Programs

Asynchronous execution refers to that the Simulator of the Controller and a Shape Script run inde-
pendently, not synchronized. The Simulator runs faster in the asynchronous execution as it does not
wait for an execution of Shape Script. However, signal transmissions and receptions, and 3D shape
data collision detection timings in the 3D Visualizer, are imprecision in the asynchronous execution.
Note that the Shape Script continues to run even if the Simulator of the Controller is paused.

To execute Shape Scripts asynchronously, set Target Controller for the Shape Script Sequence to
None.
Shape Script Sequencel X

4 3D Visualization

Execute

4 Shape Scripts 1-item collection
4 [0]
Enable Shape Script

Shape Script
4 Execute Settings

Shape Script Execution Ratio (ms)

Max Pack Manager Instance Count

In asynchronous execution, the Render() function in a Shape Script is executed at the interval set in
Shape Script Execution Ratio for the Shape Script Sequence. If you set Shape Script Execution
Ratio to 50 ms, the Render() function in the Shape Script is executed once every 50 ms. To execute it
in a shorter cycle, set a smaller value. To execute it in a longer cycle, set a larger value.

The following explains the difference between when the Shape Script Execution Ratio is set to 50 ms

and when it is set to 200 ms.
The following is an example of a script that controls a part that moves at 100 mm/s on a conveyor belt.
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private DateTime previcusTime;

/f/ <summary>

/// Called to render the Shape Script cbject

[/ </fsummary>

/f¢ <returns>The 1list of shapes to render</returns>

public override woid Render (IEnumerable<ShapeRenderInfo> renderInfolist) {

int apeed - 1007 // 100m/a ) Get the current time from the
DateTime currentTime = this.GetCurrentControllerTime("new Controller 07); ——— .
Simulator of the Controller.

if (this.IsInitialized) ) .

I Calculate the elapsed time since the
var delta = currentTime - this.previousTime; H H
var distance = delta.TotalMilliseconds * speed / 1000; preVI,ous eXeCUtElOn Of the Rer:]der()
IShapeBase workpiece = (IShapeBase} ace["/ApplicationManagerd/Workpiece™]; fUnCt|0n tO Obtaln the traVeI dlstance Of

workpiece.OffsecFromParent = new Transform3D( the part
workpiece.OffsetFromParent.DX,
workpiece.OffsetFromParent.DY + distance, MOVe the part
workpiece.OffsetFromParent.DZ) ;

this.previousTime = currentTime;

¥

this.InitializeObject (renderInfolist):

Executing the script causes the part on the 3D Visualizer to move on the conveyor belt.

ejeq adeys qg BunesadQ Joj syduog pue sbuiyasg jo auipnQ L-9

If you set the execution interval to 50 ms, the conveyor belt speed is 100 mm/s, so the part is drawn to
move 5 mm on the 3D Visualizer.

On the other hand, if you set the interval to 200 ms, the part is drawn to move 20 mm on the 3D Visu-
alizer. This means that the drawing is coarser than a drawing in the execution interval of 50 ms. Within
that travel of 20 mm, no collision is detected even if the part collides with an obstacle.

In summary, setting a shorter execution interval provides smoother drawing and is more likely to detect
collisions with obstacles. However, the greater the execution count, the greater the load on the com-
puter, and the execution of the Simulator of the Controller may become slower.

Setting a long execution interval results in a smaller execution count, which means a smaller load on
the computer and a lower risk of slow execution in the Simulator of the Controller. However, it is more
likely to miss collisions with obstacles due to the coarse drawing.

In addition, if Shape Script Execution Ratio is not set to an appropriate value, or if the execution time
of the Shape Script exceeds the set execution ratio, the following phenomena may occur.

swelboid pue syduog adeys jo pousd pue Buiwi] uonndax3 g-1-9

» The values of the I/O variables corresponding to the Virtual Part Detection Sensor change after the
part passes through the position of the Virtual Part Detection Sensor on the 3D Visualizer.

» Executing a function that updates the display state or position of a part as a controller variable value
changes, such as the LoadPart() template function, takes more time than expected to update the
display state or part position after a variable value has changed.
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6-6

» Executing a function that grasps a part, such as the ClampPart() template function, causes the part
to start following the mechanical component after the position of the mechanical component
changes, rather than when the mechanical component and the part come into contact.

» Executing a function for a part on a conveyor belt, such as the MoveObjectOnBelt() template func-
tion, results in a coarse drawing of the part.

If any of these phenomena occur, use the following procedure to solve the issue.

1 Set Shape Script Execution Ratio to a lower value.

4 3D Visualization

Execute
4 Shape Scripts 1-item collection
4 [0] Shape Script0
Enable Shape Script =

Shape Script fApplicationManager(/Shape Scriptd
4 Execute Settings

Target Controller

Max Pack Manager Instance Count

Setting Shape Script Execution Ratio to a lower value results in a reduced time until a phe-
nomenon is processed after it is detected. For example, a Shape Script that changes the 1/0
variables corresponding to the Virtual Part Detection Sensor will be executed earlier after the
part comes into contact with the Virtual Part Detection Sensor. Thus, you can change the val-
ues of the I/O variables at the expected time.

If setting Shape Script Execution Ratio to a lower value does not improve the issue, the exe-
cution time of the Shape Script may have exceeded the set execution ratio. If so, modify the
Shape Script so that its execution time will be reduced. Then, in the System Monitor of the Ap-
plication Manager, check the execution time.

Available Data ———————— - Selected Data
Shape Script0 [ApplicationManager0d] Limits
Time

Execution Time

If the Shape Script contains a number of time-consuming operations such as reading/writing
values from/to Controller variables, or if its execution time is long due to the specifications or
operating conditions of the computer, the execution time of the Shape Script may exceed the
setting of Shape Script Execution Ratio. If the Shape Script's execution time exceeds the set
value in Shape Script Execution Ratio, modify the Shape Script so that its execution time is
reduced.

If the Shape Script contains a number of operations to read/write values to Controller variables,
modify it so that multiple variables will be read or written together, not one by one.

If modifying the Shape Script does not improve the issue, or if changing the Shape Script itself

is difficult, reduce the execution speed of the Simulator of the Controller. Drag the Simulation
Speed Slider in the Simulation pane to change the execution speed of the Simulator.

Sysmac Studio 3D Simulation Function Operation Manual (W618)



6 Creating Settings and Scripts for Operating the 3D Shape Data

Normal

Changing the execution speed of the Simulator of the Controller does not change the execution
time of the Shape Script.

Assume that the Shape Script Execution Ratio setting is 50 ms and the execution time of the
Shape Script is 100 ms in the example of a conveyor mentioned above. When the execution
time of Simulator is the actual speed, the part will be redrawn whenever it moves 10 mm for-
ward.

On the other hand, if you change the execution speed of the Simulator of the Controller to 0.5
times the actual speed, the Shape Script will be executed after a lapse of 50 ms in the internal
time of the Simulator. In other words, with the internal time of the Simulator halved, the Shape
Script will be executed in the same interval of 50 ms as the setting of Shape Script Execution
Ratio. Since the part is redrawn whenever it moves 5 mm forward at this time, the movement
of the part on the 3D Visualizer is smoother than when the execution speed of the Simulator is
the actual speed.

These two cases are shown in timing charts as follows.

® The Execution Speed of the Simulator of the Controller Is the Actual
Speed

ejeq adeysg qg BunesadQ Joj syduiog pue sBuiyag jo auippnQ L-9

100 ms (Internal time of the Simulator)

50 ms (Internal time of the Simulator)

s (Internal time of the Simulator)

the Controller
Slmulator of the Controller

100 ms (Real time)

Shape Script JI Uﬁ

Execution of the Render() function

swelboid pue syduog adeys Jo pousd pue Buiwi] uonnosx3y z-1-9
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6-8

® The Execution Speed of the Simulator of the Controller Is 0.5 Times the
Actual Speed

50 ms (Internal time of the Simulator)

1 ms (Internal time of the Simulator)

Simulator of J T

the Controller I

Execution of the task

100 ms (Real time)

Shape Script J [

Execution of the Render() function

Synchronous Execution and Execution Period of Shape Scripts
and Programs

Synchronous execution refers to an execution in which the execution time of the Simulator of the Con-
troller and that of a Shape Script are managed to achieve synchronicity. A Shape Script is executed
after completion of the task that is running in the Simulator of the Controller. The Simulator of the Con-
troller also waits for the Shape Script to complete before it executes a task. Since both of them wait for
each other’s completion before execution, the timing of sending and receiving signals each other and
the timing of detecting collisions between 3D shape data on the 3D Visualizer are accurate, but the
execution speed of the Simulator is slow due to this waiting. In addition, due to the waiting, the execu-
tion of the Shape Script also stops if the Simulator of the Controller is paused. Conversely, if the
Shape Script is paused at a breakpoint, the Simulator of the Controller also stops.

To use synchronous execution between the Simulator of the Controller and a Shape Script, in Target
Controller for the Shape Script Sequence, set the Controller that is registered in the project to syn-
chronize.

Shape Script Sequenced X

4 3D Visualization

Execute

4 Shape Scripts 1-item collection

4 [0

Enable Shape Script =
Shape Script [ApplicationManager(/Shape Script0

4 Execute Settings

In synchronous execution, the Render() function in a Shape Script is executed at the interval set in
Execution Count for the Shape Script Sequence. For the execution count, a task period of 4 ms in
the Simulator of the Controller is counted as 1. With the executions count set to 1, the Render() func-
tion in the Shape Script is executed once when the task in the Simulator of the Controller is executed
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for 4 ms. If the execution count is set to 2, the Render() function in the Shape Script is executed once
when the task in the Simulator of the Controller is executed for 2 x 4 ms, or 8 ms.

When the task period is set to 1 ms for the Simulator of the Controller and the Execution Count is set
to 1 for the Shape Script Sequence, the execution timing of the Simulator of the Controller and that of
a Shape Script are as follows.

4 ms 4 ms

1ms

Simulator of

the Controller |

Execution of the task

Shape Script

Execution of the Render() function

As shown in the figure, the Render() function in the Shape Script is executed when the task in the
Simulator of the Controller is executed for 4 ms. Even if the execution time of the Render() function in
the Shape Script is shorter than 4 ms, the next 4 ms of the task in the Simulator of the Controller is
executed 4 ms after the execution of the Render() function. If the execution of the Render() function
exceeds 4 ms, the next 4 ms of the task in the Simulator of the Controller is executed after completion
of the execution.

ejeq adeysg qg BunesadQ Joj syduiog pue sBuiyag jo auippnQ L-9

@ Additional Information

You cannot select a Robot Integrated CPU Unit in Target Controller for the Shape Script Se-
quence.

swelboid pue syduog adeys Jo pousd pue Buiwi] uonnosx3y z-1-9
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6-2 Setting Mechanical Component

Configure the operation settings for a mechanical component.

Display the Mechanical Component tab page and, on the Parameter Settings screen, check that the
target Controller and variables are assigned.

Refer to 4-3-5 Mechanical Component Settings on page 4-28 for details on the settings.

6-2-1 Generating Virtual Output Scripts of Limit Switch

For specific mechanical components, you can automatically create operation scripts that reproduce
the operations of a limit switch that the mechanical components perform in a 3D simulation.

T f virtual
Mechanical Component ype otvirtua Description
output
* Air cylinder (Single solenoid type) Advance position | Detects the extended position of the piston.
* Air cylinder (Double solenoid type) detection The output is turned ON when the piston is

completely extended.

Return position Detects the return position of the piston.
detection The output is turned ON when the piston is
completely returned.

* Robot tool (Parallel switching 2-finger type | Open position Detects the position of the chuck when it
chuck/single solenoid type) detection opens. The output is turned ON when the
* Robot tool (Parallel switching 2-finger type chuck is completely opened.
chuck/double solenoid type) Close position Detects the position of the chuck when it
detection closes. The output is turned ON when the

chuck is completely closed.

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Create/Update Virtual Output Scripts and Settings from the menu.

Multiview Explorer

IAppIicaﬁchanagErO v

A script generation/update confirmation dialog box is displayed.

Sysmac Studio

4 Click [Yes] then 3D Object Script °_ VirtualQutput_{Controller Name)"is generated.
? "_ VirtualQutput_(ControllerName)® is added to 3D Object ScriptSequence "_ VirtualOutputSequence_(Controller
Name)".
- )

Generate a virtual output program?
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2 Click the Yes button.
A Shape Script named __VirtualOutput_(Controller name) and a Shape Script Sequence
named __VirtualOutputSequence_(Controller name) are generated and displayed under 3D
Visualization. If __VirtualOutput_(Controller name) and
__VirtualOutputSequence_(Controller name) are already present, the Shape Script and
Shape Script Sequence are updated.

Multiview Explorer

ApplicationManager) ¥ .
Al Configurations and Setup
Yo

Refer to 8-1 Operating Procedures for a 3D Simulation on page 8-2 for how to execute gen-
erated scripts.

m Precautions for Correct Use

* If you use the following types of mechanical components, do not turn ON both virtual outputs
at the same time. Doing so may cause the mechanical components to fail.
 Air Cylinder (Double Solenoid Type): Advance position detection and Return position
detection
* Robot Tool (Parallel Switching 2-finger Type Chuck/Double Solenoid Type): Open position
detection and Close position detection
+ If any of the following operations is performed, right-click and select Create/Update Virtual
Output Scripts and Settings from the menu again. Selecting Create/Update Virtual Output
Scripts and Settings updates the registered __VirtualOutput and
__VirtualOutputSequence values and applies the changes to the settings.
» Changing the settings of the target mechanical component
« Changing the target Controller, times of execution, or Shape Script execution interval set-
ting of the Shape Script Sequence __VirtualOutputSequence

jusuodwo? [esueyssy Buyes z-9
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6-3 Creating Operation Scripts for the
Part

Add Shape Scripts that define the operations of the part, and then create programs in C# language.
Then, add a Shape Script Sequence and set the order of execution of the Shape Scripts.

6-3-1  Adding Shape Scripts

The procedure to add Shape Scripts is given below.

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Add - Shape Script from the menu.

Data

wfiguration Create/Update Virtual Output Scripts and Settings

Virtual Part
I i

Simulation batch stop

Add Shortcut

Shape Script0 is registered and displayed under 3D Visualization.
Default Functions is registered under Shape Script Functions.
For this registration, the following conditions must be met.

» Application Manager version 5.0 or higher

* Initial registration of a Shape Script

2 Double-click Shape Script0. Or, right-click and select Edit from the menu.
The Shape Script Editor window is displayed.
In the Shape Script Editor, create programs that define the operations of the part. Refer to
6-5 Shape Script Editor on page 6-18 for details on the Shape Script Editor window.

6-3-2  Setting the Execution of Shape Scripts

To execute the Shape Scripts that define the operations of the part, assign them to a Shape Script
Sequence.
Use the following procedure to execute the Shape Scripts.

1 Right-click 3D Visualization under Configurations and Setup and select Add - Shape Script
Sequence from the menu.
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Multiview Explorer

ApplicationManagerd v

Multiview Explorer
ApplicationManager) v

b4 Configurations and Setup

odel000

2 Double-click the Shape Script Sequence.
The Shape Script Sequence setup tab page is displayed.

Jed ayj 1o} syduuog uoneradp Bunealn ¢-9

3 Click the Browse button for the Shape Script.

4 3D Visualization

Execute

4 Shape Scripts 1-item collection
4 [0
Enable Shape Script

Shape Script
4 Execute Settings
Target Controller

Shape Script Execution Ratio (ms)

s1duog adeys Jo uonoex3 sy bumes g-¢-9

None Cancel

4 Select the Shape Scripts to execute, and then click the Select button.
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[Ei] Select a Reference x

Select MNone Cancel

The Shape Scripts are assigned to the Shape Script Sequence.

4 3D Visualization

Execute

4 Shape Scripts 1-item collection
4 [0] Shape Script0
Enable Shape Script

Shape Script
4 Execute Settings
Target Controller
Shape Script Execution Ratio (ms)
Execution Order

Max Pack Manager Instance Count

4 3D Visualization

Execute

4 Shape Scripts 1-item collection
4 [0] Shape Script0
Enable Shape Script

Shape Script
4 Execute Settings
Target Controller
Shape Script Execution Ratio (ms)

Execution Order

Max Pack Manager Instance Count

This completes the procedure to set the Shape Scripts for execution.

The setting items for the Shape Script Sequence are listed in the following table.

4 3D Visualization

Execute

4 Shape Scripts 1-item collection
4 [0 Shape Script0
Enable Shape Script =
Shape Script /ApplicationManager0/Shape Scriptd

4 Execute Settings

Target Controller
Shape Script Execution Ratio (ms)

Execution Order 0: Concurrent execution

Max Pack Manager Instance Count
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Item Description Set value Inltlzleval-
(a) | 3D Visuali- | Execute Executes the Shape Scripts. Select | --- ---
zation the Enable Shape Script check
box, and then click this button to ex-
ecute the registered Shape Scripts.
Shape The number of registered Shape - -
Scripts Scripts assigned to the Shape Script
Sequence is displayed.
Index The order of execution of Shape - -
Scripts during the execution of the
Shape Script Sequence is dis-
played.
+ (Add) but- | Adds the Shape Script to assignto | --- -
ton the Shape Script Sequence.
- (Unassign) | Unassigns the selected Shape - -
button Script.
Enable Select whether to execute the Checked or un- Checked
Shape Script | Shape Script. checked
Shape Script | The name of the assigned Shape Name of Shape None
Script is displayed. Click the button | Script
at the right, and then select the
Shape Script to execute.
(b) | Execute Target Con- | Select the Controller to execute the | Controllers regis- | None
Settings troller Shape Script Sequence. tered in the
project
Execution Set the number of times of user pro- | 1 to 1,000 10
Count™2 gram execution in the primary peri-
odic task executed in the Controller
per execution of the Shape Scripts.
Shape Script | Set the execution period of the 0 or higher inte- 50
Execution Shape Script. (unit: ms) ger value
Ratio (ms)
Execution Select the order of execution of 0: Execution in- 0
Order Shape Scripts during the simultane- | dependent of or-
ous execution of multiple Shape der, 1 to Number
Script Sequences. of Shape Script
Sequences regis-
tered in project:
Execution in or-
der of selection

*1. To change the order of execution of a Shape Script, right-click the Shape Script and select Move Up
or Move Down from the menu.
*2.  Execution Count is displayed when the target Controller is selected, while Shape Script
Execution Ratio (ms) is displayed when the target Controller is not selected.
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6-4 Configuring the Operation Settings
for the Virtual Part Detection Sensor

Define the operations that the Virtual Part Detection Sensor performs to detect the part in a Virtual
Part Detection Sensor script.
Use the following procedure to add the Virtual Part Detection Sensor script.

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Create/Update Part Detection Sensor Scripts and Settings from the menu.

Multiview Explorer

ApplicationManager) ¥

A script generation/update confirmation dialog box is displayed.

Virtual Part Detection Sensor

Click [Yes] to update the following settings.

- Output the script to the Shape Script *_VirtualSensorOutput_{Controller Name)™.

- "_VirtualSensorOutput_(Controller Name)" is added to the shape script sequence ®_ VirtualOutputSequence_
{Controller Name)".

- The selected Part Detection Sensor is added to the collision group "__VirtualSensorOutputGroup®.

- When the target virtual part is not an object of collision detection, it is added to the collision group.

- The virtual parts which added to the collision detection group are not removed after an update of the settings.

Do you want to update the settings of Part Detection Sensor?

2 Click the Yes button.
A Shape Script named __VirtualSensorOutput_(Controller name) and a Shape Script Se-
quence named __VirtualOutputSequence_(Controller name) are generated and displayed
under 3D Visualization. If __VirtualSensorOutput_(Controller name) and
__VirtualOutputSequence_(Controller name) are already present, the Shape Script and
Shape Script Sequence are updated.
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ApplicationManager) v

b4l Cenfigurations and Setup

Refer to 8-1 Operating Procedures for a 3D Simulation on page 8-2 for how to execute gen-
erated scripts.

M Precautions for Correct Use

If any changes are made to the Virtual Part Detection Sensor settings, right-click and select
Create/Update Part Detection Sensor Scripts and Settings from the menu again.

Selecting Create/Update Part Detection Sensor Scripts and Settings updates the registered
__VirtualSensorOutput and __VirtualOutputSequence values and applies the changes to the
settings.

10SUag uond9)a(Q Med [enuiA 8y} oy sbuiyes uonesado syl Buinbyuod -9
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6-5 Shape Script Editor

The Shape Script Editor allows you to write Shape Scripts that define the operations of the part and
other 3D shape data.

As for the language specifications of Shape Scripts, the editor uses Microsoft's C# version 6.0. Its vari-
ables, data types, constructs, functions, operators, and so on conform to the language specifications
of the C# language.

For the language specifications of the C# language, refer to the references and guides provided by
Microsoft, or commercially available technical books for the C# language.

Refer to A-1-1 Function List on page A-2 for an explanation of functions for Shape Scripts that oper-
ate 3D shape data.

6-5-1  Shape Script Editor Window

The functions of the Shape Script Editor window are given below.

onstructor
oList = new List<ShapeRenderInfe>();

(b)—

if (shape !'= null) {
this.CreateObject (shape, "CollisionSource”, "Groupl”, renderInfoList):

Item Description

(a) | Toolbar | The function buttons used for script creation are displayed. Refer to Toolbar in the Shape Script
Editor on page 6-18 for details.

(b) | Editor Use this editor to create scripts. Refer to 6-5-2 Shape Script Programming on page 6-21 for
details.

(c) | Tab page | Errors, trace messages, and variable values are displayed. Refer to Tab Pages of the Shape
Script Editor on page 6-20 for details.

I Toolbar in the Shape Script Editor

You can perform the following operations with the buttons in the toolbar.
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Button

Operation (short-
cut)

Function

Cut (Ctrl + X)

Cuts and saves the selected text to the clipboard.

Copy (Ctrl + C)

Copies and saves the selected text to the clipboard.

=l

Paste (Ctrl + V)

Pastes the text saved in the clipboard to the cursor position.

a8l

Delete (Del)

Deletes the selected text.

Undo (Ctrl + Z)

Undoes the previous edit.

Redo (Ctrl +Y)

Redoes the previous undo.

Outdent (Shift + Tab)

Outdents the selected line.

Indent (Tab)

Indents the selected line.

Comment Selection

Comments out the selected line.

Uncomment Selec-
tion

Uncomments the selected line.

Toggle Breakpoint

Sets or clears a breakpoint, which is a stop point of the script, at
the current cursor position only in DEBUG mode.

Clear Breakpoints

Clears all breakpoints only in DEBUG mode.

Toggle Bookmark

Sets or clears bookmarks on the selected line.

Previous Bookmark

Jumps to the previous bookmark.

Next Bookmark

Jumps to the next bookmark.

afsajgnip-ely - jn W N NN

Clear Bookmarks

Clears all bookmarks.
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6-20

Button

Operation (short-
cut)

Function

Compile

Checks the script for errors. Error information will be displayed
on the Error List tab page.

Release Mode v

Mode Selection

Allows the selection of RELEASE mode or DEBUG mode. Use
DEBUG mode to debug scripts.

Erase Trace-Mes-
sages

Erases the information displayed on the Trace Messages tab
page. Refer to 8-2-3 Trace Statement on page 8-10 for trace
messages.

Run Recorded Mac-
ro

Runs the recorded macro. Each time you click this button, a se-
quence of keystrokes recorded in the macro is executed.

Record Macro

Records a macro, which is a recording of a sequence of key-
strokes that you performed in the Shape Script Editor. Click the
button to start recording, and then click the button again to stop
recording.

Pause Recording

Pauses the macro recording. To resume recording the macro,
click the button again.

Cancel Recording

Cancels the macro recording.

Display an Object
Member List

Displays a candidate list of C# object members. Place the cursor
after an entered C# object, and then click this button.

Display Parameter
Info

Displays an explanation of the C# object parameter at the cursor
position.

Display Quick Info

Displays information on an error at the cursor position as a tool-
tip.

Display Word Com-
pletion

Displays the candidates of C# objects from characters that are in
the middle of entry.

Line Number: Go to Line

Go to Line button

Jumps to the entered line number.

..ll.ﬂﬂﬂﬁﬁ E B E

Step Over Displayed only in DEBUG mode. Executes the script step by
step, not stopping at a code in a function.

Step Into Displayed only in DEBUG mode. A script is executed step by
step and the processing will stop at a code in a function.

Go Displayed only in DEBUG mode. Restarts the stopped script.

I Tab Pages of the Shape Script Editor

The following tab pages are available.
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Item Description
Error List Displays a list of compile errors. The line number, error location, and error message are dis-
played for each error.
Trace Mes- Displays trace messages (text included in Trace.WriteLine() calls) and warning information.
sage
Watch Displays the values of the variables in the Shape Script Editor. Refer to The Watch Tab Page
for Shape Scripts on page 6-21 for details.

® The Watch Tab Page for Shape Scripts
The Watch tab page enables you to register variables used in Shape Scripts and to display and
change the values of variables in a Shape Script whose execution is paused.

1 In DEBUG mode, execute a Shape Script with breakpoints set in it or perform the step execu-
tion to pause the execution of the Shape Script.

2 In the Watch tab page, register a variable name.

Name | Value |

Error L
-
myBogl True baol

The value of the variable is displayed in the Value column.

@ Additional Information

 Variable values can be displayed and changed only when the execution of a Shape Script is
paused at a breakpoint or during step execution in DEBUG mode. In other situations, the val-

ues are grayed out.
» To change the value of a variable, enter a value directly in the Value column and press the

Enter key.

6-5-2  Shape Script Programming

The operating procedures for programming with the Shape Script Editor are described below.
In the Shape Script Editor, you can write a script by dragging-and-dropping data from the Multiview
Explorer or functions registered in the Toolbox.

Creating a Variable Declaration for Variables that Represent 3D
Shape Data in a Shape Script

To use variables that represent 3D shape data such as the part in a Shape Script, you must declare

the variables.
You can drag a 3D shape data item from the Multiview Explorer into the Shape Script Editor to create

a variable declaration.
Here, the operating procedure to create a variable declaration for the part is given as an example.

1 Select Part under 3D Visualization under Configurations and Setup in the Multiview Explor-
er and drag it to the point of insertion.
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6 Creating Settings and Scripts for Operating the 3D Shape Data

Multiview Explorer
[ApplicationManagerd v |

Go to Line

this.C:

m ® B f [ReleaseMode v | f‘

// Please assign your shape.
var shape = ace["/Applicati Shape”] as I

if (shepe != null) {

teObject (shape, "CollisionSource”, "Groupl®, renderInfolist):

}

/ <summary>

</summary>

&

war par

return renderInfolist:

Called to render the Shape Script cbject

///\<returns>The lisv of shapes to render</returns>
c override void Render(TEnumerable<ShapeRenderInfor renderInfolist) |
is.InitializeObject (renderInfolist) ;

private void CreateObject (IShapeBase ObjectModel, string name, string collisionGroup, List: nfo> renderInfolist) {
if (ObjectModel !=

null) {
nfo = new Info(name, ObjectModel, true, collisionGroup):

partRend
partRend
partRend
partRend

partRenderInfo.
fo.
fo.
0.
fo.:
partRenderInfo.Visible = true;

renderInfolist.Add (part] ngo);

HoverText = name;
Parent - mull;

Position = new Transform3D(0, 0, 0):
CanCollide = true;

EnablePhysics = false;

Multiview Explorer

[ApplicationManagerd ~ | |

A4 Configurations and Setup Go to Line
DY ization

13 Programming e

// Please assign your shape.
var shape = ace["/Bpplicat

if {shape != null) {

}

f <summary>

f </ v>

teObject (shape, "Collisi ", "Groupl”,

return renderInfolist;

f Called to render the Shape Script object

15>The 1ist of shapes to render</returnss>
public override void Render(IEnumerable<ShapeRenderInfos renderInfolist) {

=T =T
@ (IB0x) a:e["/Ap;llcatlDﬂ[ana@

b

private void CreateObject (IShapeBase ObjectModel, string name, string collisionGroup, List<ShapeRenderInfo> renderInfolist) {
if {(ObjectModel != null) {

nfo = new Info(name, ObjectModel, true, collisionGroup):

-HoverText = name;

.Parent = mull;

-Position = new Transform3D(0, 0, 0);
-CanCollide = true;

-EnableFhysics = false:

.Visible = true;

I Inserting a Function from the Toolbox into a Shape Script

Insert a function from the Toolbox to a Shape Script.
Here, the operating procedure to insert a function that processes the clamping of the part is given as

an example.

1 Select ClampPart under Clamp part, pallet in the Toolbox and drag it to the point of insertion.
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EE

¥ Clamp part, pallet

ClampPallet
/1 Create the Shapes for rendering once in the ComstTructor ClampPalletySignal
2 L Info> renderInfolist = new Li nfo> () 2
: S >
2 // Please assion yousr shape. -
5 var shape = ace["/Applicat Shape”] as I Sty
26 T 7 R ClampPartOnPallet
a7 this.CresteCbject (shaps, "CollisionSource Twpi”, renderInfolist);
28 3 ClampPartOnPalletBySignal
:; ey mendio o Controller communication
; ! Create part, pallet
53 /4 <summary> Release part, pallet
54 // Called to #€nder the Shape Script object
s 11 </summagfs Status handling
56 5>The 1ist of shapes to render</returns>
57 & public oferride void Render (T nt ist) { B STAR STy
e thif.InitializeObject (renderInfolist): [
59 188 box = (IBox) ace["/ApplicaticnManager0/Part”];
60
61 )
62
63 B private void CreateObject (IShapeBase cbiectModel, string nams, string collisicnGroup, List<ShapeRenderInfos renderInfolist)
64 if [objsctModel '= null) {
65 var par nfo - new Info(nare, cbjsctModel, true, cellisicnGroup):
66 partRenderinfo.HoverText = name:
67 partRenderInfo.Parent = null;
68 partRenderinfo.Position = new Transform3d(0, 0, 0);
69 partRenderInfo.CanCollide = true;
70 partRenderInfo.EnablePhyaics = false:
7 partRenderInfo.Visible = tru
renderInfolist

Description | ClampPart

Clamp part, pallet

J031p3 3duog adeys g-9

Go to Line

38 // Create the Shapes for rendering once in the constructor
39 List<ShapeRenderInfos renderInfolist = new List<ShapeRenderInfos();

a8

a // Please assign your shape.

42 var shape = ace["/ApplicationManager0/Shape™] as I

43 if (shape != null) {

aa this.CreateObject (shape, "CollisionSource”, "Groupl®, renderInfolist):
a5 }

a6

a7 return renderInfolist:

a8 }

49

s8 = 11} <summary>

51 /// Called to render the Shape Script cbiect

52 111 <fsummary>

53 /// <returns>The 1ist of shapes to Tender</r

54 E public override void Render(T 1 renderInfolist) |

55 this.InitializeObject (renderInfolist)

56 = TSTTET STt L 7 ADDiiCallUNNGNageru/ fart

57| |[€____ thia.ClampPart(int gtepld, 1Visualizable robotTeol, T parthodel, IVisualizable locationModel, renderlni>

Bulwwelbold 1duog adeys z-G-9

58 T
59

68 [ private void CreateObject (IShepeBase ObjectModel, string name, string collisicnGroup, List<ShapsRenderInfo> renderlr
61 if (ObjectModel != null) {

62 var partRenderInfo = new Sha Info(name, ObjectMedel, true, collisionGroup):

63 partRenderInfo.HoverText = name;

64 fo.Parent = null;

65 fo.Position = new Transform3D(0, O, 0);

66 partRenderInfo.CanCollide = true;

67 partRenderInfo.EnablePhysics = false:

68 partRenderInfo.Visible = true;

59 renderInfolist.Add {partRenderInfo) :

In the inserted function, specify appropriate variables for arguments.

This completes the insertion of the function.

Refer to A-1-1 Function List on page A-2 for details on the functions for Shape Scripts pro-
vided in the Sysmac Studio.
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6-6 Shape Script Functions

Shape Script Functions are libraries of C# language functions for Shape Scripts.

There are two types of Shape Script Functions as follows.

1. Default Functions
This is a library of functions that are used as standard in Shape Scripts. When you create a Shape
Script, Default Functions is automatically created. In addition to the automatically created Default
Functions, you can also register any Default Functions. Upgrading the Sysmac Studio to a higher
version may add new functions to the Default Functions or enhance the existing functions. These
changes are managed by the version of the Default Functions. The version of the Default Func-
tions to be registered is the latest version available at the time.
Refer to A-1 Functions Used in Shape Scripts on page A-2 for information on functions used in
Shape Scripts.

2. User Functions
This is a library of user-defined functions. You can register more than one set of User Functions.

6-6-1 Adding Shape Script Functions

This section describes the procedure for registering Default Functions and User Functions.

I Adding Default Functions

Use the following procedure to add a set of Default Functions.

1 Right-click Shape Script Functions under Configurations and Setup — 3D Visualization in
the Multiview Explorer and select Add — Default Functions from the menu.

Multiview Explorer -~

ApplicationManager) v J_L;.I_l
000
A Configurations and Setup

Sett]

¥ ) 3D Visualization

User Functions

arm

(= Configuration

DefaultFunctionsO0 is registered under Shape Script Functions under 3D Visualization.
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Multiview Explorer

ApplicationManager) v

I Adding User Functions

This section describes the procedure for adding a set of User Functions.

1 Right-click Shape Script Functions under Configurations and Setup — 3D Visualization in
the Multiview Explorer and select Add — User Functions from the menu.

Multiview Explorer

ApplicationManager) v

suonoungd yduog adeys 9-9

bl Configurations and Setup

Multiview Explorer

ApplicationManager) v

A J Cenfigurations and Setup

suoNdUN4 Jasn pue suonound ynejeq bBuroualsay z-9-9

nfiguration

6-6-2 Referencing Default Functions and User Functions

This section describes how to reference Default Functions and User Functions from a Shape Script.
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I Referencing Default Functions

The procedure to reference the Default Functions from a Shape Script is given below.
Added Shape Scripts automatically reference any function in the Default Functions.

Default functions name.Function name (Arguments);
Example:

DefaultFunctions.CreateObject (this, shape, "CollisionSource", "Groupl", renderInfol

ist);

If there are multiple Shape Scripts, you can reference functions in the Default Functions to use them
commonly in more than one Shape Script.

Multiview Explorer

ApplicationManager) ¥

A A Configurations and Setup

You can also specify functions in any Default Functions other than the automatically created Default
Functions to reference them in the Shape Scripts.

Multiview Explorer

ApplicationManager) ¥

A A Configurations and Setup

I Referencing User Functions

The procedure to reference User Functions from a Shape Script is given below.
Specify any function in an added set of User Functions as follows.

User functions name.Function name (Arguments);

Example:
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UserFunctions0.MySelectPalletFunction (this, stepId, controllerName, variableName, p

alletModel) ;

You can define functions that are commonly used in more than one Shape Script.

suonoungd yduog adeys 9-9

suoNdUN4 Jasn pue suonound ynejeq bBuroualsay z-9-9
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Easy Part Simulation Configura-

tion
]

This section describes a function that achieves the operations of the part in 3D simula-
tion only by settings.

7-1  Overview of Easy Part Simulation Configuration ...........ccocceiiiiiinniiinennn. 7-2
7-2 Setting Mechanical Component..........cccccceeiircecreerecssere e 7-3
7-3  Behaviors Settings.......cccccciiriiiiiiii i e 7-4
7-3-1 List of Behaviors Settings........cccuviiiiiiiiiiieeie e 7-6
7-3-2 LOBAET ... e 7-8
7-3-3 (07 =1 43 o T PSSR OUPPERRN 7-12
7-3-4 (7] 0177 P STR U OUPPERRN 7-15
7-3-5 18 ] 0= o[- o RPN 7-19
7-3-6 PUSKH < 7-22
7-3-7 1= 0o ST RUPSRPTRRN 7-24
7-3-8 PRYSICS .o 7-27
7-3-9 Common Behaviors Settings..........cooiviiiiiiiiii e 7-30
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7 Easy Part Simulation Configuration

7-1 Overview of Easy Part Simulation
Configuration

This section describes the settings to reproduce the motions of the part in 3D simulation.

Easy Part Simulation Configuration enable the motions of the part to be synchronized with those of the
mechanical component in the virtual equipment model displayed in the 3D Visualizer. Unlike the simu-
lation based on Shape Scripts described in Section 6 Creating Settings and Scripts for Operating the
3D Shape Data on page 6-1, this function realizes simulation of the part without programming.

For each mechanical component that will be in contact with the part, configure the operation settings
of the part that will move in synchronization with the mechanical component. These operation settings
of the part are called “Behaviors Settings.”

When you execute a Controller program during a Controller simulation, the values of axis variables
and BOOL variables assigned to the mechanical component change. Then, in the 3D Visualizer, the
mechanical component and 3D shape data move according to the changes in the values of the varia-
bles.

However, during a simulation using Easy Part Simulation Configuration, the part moves based on the
Behaviors Settings configured for the mechanical component that is in contact with the part. This ena-
bles the 3D Visualizer to display synchronized movement of the part with the operation of the mechan-
ical component.

3D Visualizer

the mechanical component.

'\i*‘:“Th tind 1o disolay h for th Synchronized operations A

ote: € Selling 1o aisplay the area 1or ine

Behaviors Settings on the 3D Visualizer is ON for between. the part and the
mechanical component

ease of understanding, although it is OFF by default.

[A part comes in contact with ]

Behaviors Settings

Values of axis
variables and BOOL
variables assigned

to the mechanical Read/write of
component Controller data
(variables)

Simulator of
the Controller
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7-2 Setting Mechanical Component

Configure the operation settings for a mechanical component.

Display the Mechanical Component tab page and, on the Parameter Settings screen, check that the
target Controller and variables are assigned.

Refer to 4-3-5 Mechanical Component Settings on page 4-28 for details on the settings.

jusuodwo? [esueyss buyes z-2

N
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7-3 Behaviors Settings

Behaviors Settings define how a part should be operated when it comes in contact with a mechanical
component or other 3D shape data.

The following is an example of 3D shape data for part-carrying operation.

In the setup tab page for the 3D shape data, there is an item named Behaviors Settings, under which
you configure the area and other settings to specify where and how the part should be operated when
it comes in contact with the 3D shape data. Refer to 7-3-1 List of Behaviors Settings on page 7-6 for

details on Behaviors Settings.

Setting for how parts should be operated (e.g., Conveyor)

Offset From Parent
Parent
Rotation Offset
4 Behaviors Settings
4 Behaviors
4 0
Visible
Offset From Parent
4 Area
Color
DX
DY
Dz
Enable

4 Advanced Settings - Collision Hull
Visible

Direction (degree)

Direction in which runtime parts travel. Sets the Direction rotation (degrq ) from the behavior's X axis

in the XY plane.

[ Type Name|

|

1464.451 -199.936 572.000 fIOOO 0.000 0.0 5

1-item collection

e NPy P I =

O

10.000 0.000 100.000 0.000 0.000 0.000

Box

#B0ASC882

1,000.000

200.000

Arferian|a

|

|

\

10,000 |
|

|
|

R A
N\

Area where a part should be operated when it comes in contact with the 3D shape data

In simulation using Easy Part Simulation Configuration, you can simulate how a part will move in a vir-

tual equipment model.

The following is an example of a sequence of operations: a box simulating the part exists on a box
simulating the loader; the XY8 slider picks the part by the tip, moves, and releases the part on a box
simulating the conveyor; and the conveyor carries the part.
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A part exists.

Note: The setting to display the area for the Behaviors Settings on
the 3D Visualizer is ON for ease of understanding, although it is
OFF by default.

The slider picks a box
simulating the part by
the tip.

sBuipas sioineyag ¢-2

N

sBumes sioineyag Jo Isi |-¢-/

The slider moves and
releases the part on a box
simulating the conveyor.
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A box simulating the conveyor
carries the part.

In this virtual equipment model, consider what motions the 3D Visualization data will give to the part

that comes in contact with it.
The operations involved in this example are: (1) the loader loads a part; (2) the XY8 slider picks the

part by the tip; (3) the conveyor carries the part; and (4) the unloader unloads the part.
(1) The loader loads the part.

(2) The XY® slider picks the part
by the tip and carries the part.

(3) The conveyor carries the part.

(4) The unloader unloads the part.

The table below shows the behaviors settings.
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Part loading Loader Displays the specified 3D shape data as
and hiding the part to be configured in the Behaviors
Settings.

You can set parameters to change the
loading interval and load the part in a
random position.

You can control the loading timing of part
by specifying a BOOL variable in the
Controller.

Hides the part when it comes in contact
with the specified area.

Unloader

Joins the part that comes in contact with
the 3D shape data to simulate the picking
motion of the mechanical component.
The part will be released from the 3D
shape data when one of the following
conditions is met.

* The part comes in contact with the
area set in the Behaviors Settings for
other 3D shape data (e.g., the area
with the setting of Clamp in the Behav-
iors Settings for the 3D shape data).

* The BOOL variable in the specified
Controller changes to FALSE.

Part carrying Clamp

sBuipas sioineyag ¢-2

Carries the part in the specified direction
and at the specified speed.

You can control the start and stop of car-
rying the part by specifying a BOOL vari-
able in the Controller.

N

Conveyor

Push Pushes the part.

Changes the specified Controller variable
(BOOL) to TRUE when the part comes in
contact with the specified area.

No operation will be given to the part.

Part detection | Sensor

sBunjes sioineyag Jo s L-g-/

Causes the part to move based on a sim-
ple physics simulation when the part
comes in contact with the specified area.
You can simulate falling and sliding.

Physics Physics
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Use the following procedure to set Loader in the Behaviors Settings for 3D shape data registered in
the Application Manager, such as a mechanical component.

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Loader.

The setup tab page for the 3D shape data is displayed in the edit pane.

2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors
under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.
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7 Easy Part Simulation Configuration

The Add Behavior dialog box is displayed.

3 Select Loader, and then click the OK button.

Add Behavior X

4 In the 3D editing area, set the area in which to load the part.

Click the center point of the area displayed on the 3D shape data to display the Move and
Rotate icons.

sBuipas sioineyag ¢-2

N

JspeoT g-¢-L

Drag each icon to adjust the position and pose of the area.

Drag the dots displayed in the area set on the 3D shape data to adjust the size of the area.
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5 Set the 3D shape data to display as the part. In Base part in the Behaviors Settings, select
the name of the 3D shape data registered with the 3D Visualization object.

4 Behaviors Settings

4 Behaviors 1-item collection +

4 [0 Loader) =
Visible O
Offset From Parent 140.000 -60.000 600.000 0.000 0.000 0.000 s

b Area Box

Enable

Base part [ApplicaionManager(/Part

Initial delay (s)

b4 iiu

6 Set the conditions for generating the part. Here, set the time from the start of the part simula-
tion until the first part is loaded and the time interval for loading the part.

4 Behaviors Settings

4 Behaviors 1-item collection aF

A [0] LoaderD =

O

Offset From Parent 140.000 -60.000 600.000 0.000 0.000 0.000 4

b Area Box

Enable

y (s)

Interval (s}

/ApplicationManager0/Part !

Number of pa

Random p

Randem orientation

Affected by Behaviors

I Setting Items of Loader

The Loader Behaviors Settings have the following setting items.

4 Behaviors Settings

4 Behavi 1-item collection e

4 [0] Loader() —

Offset From Parent 0.000 0.000 600.000 0.000 0.000 0.000 ==

Box
#B0F/DD72

500.000

400.000

10.000

4»4»4». arfarlan] 4

Affected by Behaviors
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Item

Description

Set value

Initial value

(a)

Visible

Shows or hides the setting area set in the
3D Visualizer.

Selected or unselected

Unselected

(b)

Offset From Pa-
rent

Sets the position and pose of the area.
Uses the coordinates in the local coordi-
nate system of the 3D shape data.

The location elements are X, Y, Z, y
(yaw), p (pitch), and r (roll), from left to
right.

X, Y, Z: For each,
-1,000,000.000 to
1,000,000.000

y, r: For each,
-180.000 to 180.000
p: 0.000 to 180.000

Depending on
the operation at
setting the area

(c)

Area Color

Sets the color of the area.

Transparency (0 to
#FF) and RGB (0 to
#FF, 0 to #FF, 0 to
#FF)

#80F7DD72

DX

Sets the X-axis length of the area. (Unit:
mm)

0.1 to 10,000

Depending on
the operation at
setting the area

DY

Sets the Y-axis length of the area. (Unit:
mm)

0.1 to 10,000

Depending on
the operation at
setting the area

DZ

Sets the Z-axis length of the area. (Unit:
mm)

0.1 to 10,000

10

Enable

Enables or disables the Behaviors Set-
tings for Loader.

You can control the timing of loading a
part using a Controller variable by speci-
fying the name of a BOOL variable in the
Controller.

Blank: The Loader Behaviors Settings are
always enabled.

True: The Loader Behaviors Settings are
always enabled.

False: The Loader Behaviors Settings are
always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Loader Behaviors
Settings are enabled when the Controller
variable is TRUE.

Example: The following setting loads the
part every time the variable PartGenerate
of the Controller name new_Controller0O
changes to True.

Enable: new_Controller0.PartGenerate
Initial delay (s): 0

Interval (s): 0

Number of parts: 1

True

False
ControllerName.Con-
trollerVariable-
Name(BOOL)

Blank

(e)

Base part

Specifies the 3D shape data to load as
the part.

Name of 3D shape da-
ta

Blank

(f)

Initial delay (s)

Sets the duration from when the part sim-
ulation is started and the Loader Behav-
iors Settings are enabled until the first
part is loaded. (Unit: s)

0.0 to 1,000

(9

Interval (s)

Sets the time interval for loading the part.
(Unit: s)

0.1to 100

(h)

Number of parts

Sets the number of parts to load.

1to 1,000

10

Sysmac Studio 3D Simulation Function Operation Manual (W618)

7-11

sBuipeg sioineyeg ¢-/

N

JapeoT z-¢-/



7 Easy Part Simulation Configuration

(i) | Random position | Sets this to load the part in a random po- | Selected or unselected | Selected
sition within the area.
() | Random orienta- | Sets this to load the part in a random Selected or unselected | Unselected
tion pose.

Use the following procedure to set Clamp in the Behaviors Settings for 3D shape data that is regis-
tered in the Application Manager, such as a mechanical component.

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Clamp.

The setup tab page for the 3D shape data is displayed in the edit pane.

2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors
under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.
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~1511-3.710 4363 000000000000 3 ~
/ApplicationManager0/MechanicaModel00]
0.0000,0000000000000000000 = +

O temcolection :|

The Add Behavior dialog box is displayed.

3 Select Clamp, and then click the OK button.

B Add Behavior ®

sBujeg sioineyag g-/

4 Set the area in which to pick the part on the 3D shape data displayed on the right side of the
3D shape data edit pane.

N

ONEQ PN

dweld ¢-¢-/

I Setting Items of Clamp

The Clamp Behaviors Settings have the following setting items.
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4 Behaviors Settings

4 Behaviors

1-item collection

4 [0] Clamp0

Visible

Offset From Parent

0.000 0.000 5.000 0.000 0.000 0.000

Ak

Box

#80BBE1C3

Ab|[dR|4K]| 4

Enable

Affected by Behaviors

Item Description Set value Initial value
(a) | Visible Shows or hides the setting area in the 3D Selected or unselected | Unselected
Visualizer.
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on the
Parent Uses the coordinates in the local coordi- -1,000,000.000 to operation at set-
nate system of the 3D shape data. 1,000,000.000 ting the area
The location elements are X, Y, Z, y (yaw), |V, r: For each,
p (pitch), and r (roll), from left to right. -180.000 to 180.000
p: 0.000 to 180.000
(c) | Area | Color | Sets the color of the area. Transparency (0 to #80BBE1C3
#FF) and RGB (0 to
#FF, 0 to #FF, 0 to #FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)

7-14
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Item Description Set value Initial value
(d) | Enable Optionally enables or disables the Clamp True Blank
Behaviors Settings. False
You can control the timing of part clamping | ControllerName.Con-
using a Controller variable by specifying trollerVariable-
the name of a BOOL variable in the Con- Name(BOOL)
troller.

Blank: The Clamp Behaviors Settings are
always enabled.

True: The Clamp Behaviors Settings are
always enabled.

False: The Clamp Behaviors Settings are
always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Clamp Behaviors Set-
tings are enabled when the Controller vari-
able is True.

Example: If the Controller variable changes
to True when the 3D shape data is in con-
tact with the part, the 3D shape data joins
the part. Then, if the Controller variable
changes to False, the 3D shape data re-
leases the part.

@ Additional Information

When 3D shape data joins a part based on the Clamp Behaviors Settings, the part is not joined
with 3D shape data that has the Conveyor Behaviors Settings even if the part comes in contact
with the 3D shape data that has the Conveyor Behaviors Settings. In such a case, prepare a
Controller variable that controls the picking and releasing of the part as in the actual control and
assign the Controller variable to the Enable setting in the Clamp Behaviors Settings. This will
enable the Clamp Behaviors Settings when that Controller variable changes to TRUE, which al-
lows the picking of the part. When the Controller variable changes to FALSE, the 3D shape data
with the Conveyor Behaviors Settings controls the part.

sBuipeg sioineyeg ¢-/

N

J0A8AUOD $-€-/

7-3-4  Conveyor

Use the following procedure to set Conveyor in the Behaviors Settings for 3D shape data that is regis-
tered in the Application Manager, such as a mechanical component.

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Conveyor.
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The setup tab page for the 3D shape data is displayed in the edit pane.

2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors
under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.

The Add Behavior dialog box is displayed.

3 Select Conveyor, and then click the OK button.

Add Behavior X

4 Set the area in which to carry the part on the 3D shape data displayed on the right side of the
3D shape data edit pane.
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5 Set the direction in which to carry the part.

1464451 -199.996 572,000 0.000 0.000 0.0 5 ~

Affe

sBuipas sioineyag ¢-2

4 Advanced Settings - Collision Hull

Direction (degree)

N

J0A8Au0) p-g-/

6 Set the speed at which to carry the part.
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I Setting Items of Conveyor

The Conveyor Behaviors Settings have the following setting items.

4 Behaviors Settings

4  Behaviors

1-item collection +

4 [0

ConveyorD

Visible =

Offset From Parent

0.000 0.000 100.000 0.000 0.000 0.000 L -

Box

#B0A5CE82

1,000.000

200.000

10.000

AR|Ar|dr| 4

Enable

Speed (mm/s)

Direction (degree) 0.0

Ari4r

Affected by Behaviors O

Item Description Set value Initial value
(a) | Visible Shows or hides the setting area set in the Selected or unselected | Unselected
3D Visualizer.
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on
Parent Uses the coordinates in the local coordi- -1,000,000.000 to the operation at
nate system of the 3D shape data. 1,000,000.000 setting the area
The location elements are X, Y, Z, y (yaw), |V, r: For each,
p (pitch), and r (roll), from left to right. -180.000 to 180.000
p: 0.000 to 180.000
(c) | Area Color | Sets the color of the area. Transparency (0 to #80A5C882
#FF) and RGB (0 to
#FF, 0 to #FF, 0 to
#FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on
mm) the operation at
setting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on
mm) the operation at
setting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)

718
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Item Description Set value Initial value
(d) | Enable Optionally enables or disables the True Blank
Conveyor Behaviors Settings. False

You can control the timing of part carrying ControllerName.Con-
using a Controller variable by specifying the | trollerVariable-
BOOL variable name of the Controller. Name(BOOL)

Blank: The Conveyor Behaviors Settings
are always enabled.

True: The Conveyor Behaviors Settings are
always enabled.

False: The Conveyor Behaviors Settings
are always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Behaviors Settings are
enabled when the Controller variable is
True.

Example: If the Controller variable changes
to True when the 3D shape data is in con-
tact with the part, the part is carried. Then,
if the Controller variable changes to False,

area being 0 degrees.

the carrying of the part stops. ~

(e) | Speed (mm/s) | Sets the speed at which to carry the part. 1to 10,000 100 3
(Unit: mm/s) %‘

(f) | Direction (de- Sets the direction in which to carry the part, | -180 to 180 0 )
gree) with the direction along the X-axis of the %

g‘.

@

7-3-5 Unloader

Use the following procedure to set Unloader in the Behaviors Settings for 3D shape data that is regis-
tered in the Application Manager, such as a mechanical component.

N

Jspeojun G-¢-.L

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Unloader.
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The setup tab page for the 3D shape data is displayed in the edit pane.

2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors
under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.

The Add Behavior dialog box is displayed.

3 Select Unloader, and then click the OK button.

Add Behavior X

Unloader

4 Set the area in which to hide the part on the 3D shape data displayed on the right side of the
3D shape data edit pane.
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I Setting Items of Unloader

The Unloader Behaviors Settings have the following setting items.

4 Behaviors Settings
1-item collection +

Unloader0 =

sBujeg sioineyag g-/

(a) Visible [
(b) From Parent 0.000 0,000 100.000 0.000 0.000 0.000 L
Box
|17 #80D66BA0 -
(c) 1,000,000 .
200.000 e
10.000 :
() 7
Affected by Behaviors
o
@
[&)]
Item Description Set value Initial value c
(a) | Visible Shows or hides the setting area in the 3D Selected or unselected | Unselected g
Visualizer. 8
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on the
Parent Uses the coordinates in the local coordi- -1,000,000.000 to operation at set-
nate system of the 3D shape data. 1,000,000.000 ting the area
The location elements are X, Y, Z, y (yaw), |V, r: For each,
p (pitch), and r (roll), from left to right. -180.000 to 180.000
p: 0.000 to 180.000
(c) | Area | Color | Sets the color of the area. Transparency (0 to #80D66BA0
#FF) and RGB (0 to
#FF, O to #FF, 0 to #FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)
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(d) | Enable Optionally enables or disables the True Blank
Unloader Behaviors Settings. False
You can control the timing of part unloading | ControllerName.Con-
using a Controller variable by specifying trollerVariable-
the name of a BOOL variable in the Con- Name(BOOL)
troller.

Blank: The Unloader Behaviors Settings
are always enabled.

True: The Unloader Behaviors Settings are
always enabled.

False: The Unloader Behaviors Settings
are always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Unloader Behaviors
Settings are enabled when the Controller
variable is True.

Use the following procedure to set Push in the Behaviors Settings for 3D shape data that is registered
in the Application Manager, such as a mechanical component.

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Push.

The setup tab page for the 3D shape data is displayed in the edit pane.
2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors

under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.
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Offset From Parent

4 Behaviors Settings

O-item collection

O

n Hull

2-item collection

r the object should be rendered in 30

Type Name
(o=t
F

The Add Behavior dialog box is displayed.

3 Select Push, and then click the OK button.

Add Behavior X

4 Set the area in which to push the part on the surface of the 3D shape data displayed on the
right side of the 3D shape data edit pane.

sBuipeg sioineyeg ¢-/

N

ysnd 9-¢-1

I Setting Items of Push

The Push Behaviors Settings have the following setting items.

4 Behaviors Settings
4 Behaviors 1-item collection +
4 [0 Push0 -

Visible =
Offset From Parent 0.000 0.000 100,000 0.000 0.000 0,000 -

Box

#307FD1BO

1,000.000

200.000

10.000

4

AR[AR[4r] 4

Affected by Behaviors |
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Item Description Set value Initial value
(a) | Visible Shows or hides the setting area in the 3D Selected or unselected | Unselected
Visualizer.
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on the
Parent Uses the coordinates in the local coordi- -1,000,000.000 to operation at set-
nate system of the 3D shape data. 1,000,000.000 ting the area
The location elements are X, Y, Z, y (yaw), |y, r: For each,
p (pitch), and r (roll), from left to right. -180.000 to 180.000
p: 0.000 to 180.000
(c) | Area | Color | Sets the color of the area. Transparency (0 to #807FD1B9
#FF) and RGB (0 to
#FF, 0 to #FF, O to #FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)
(d) | Enable Optionally enables or disables the Push True Blank
Behaviors Settings. False
You can control the timing of part pushing ControllerName.Con-
using a Controller variable by specifying trollerVariable-
the name of a BOOL variable in the Con- Name(BOOL)
troller.
Blank: The Push Behaviors Settings are al-
ways enabled.
True: The Push Behaviors Settings are al-
ways enabled.
False: The Push Behaviors Settings are al-
ways disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Push Behaviors Set-
tings are enabled when the Controller vari-
able is True.
7-3-7  Sensor

Use the following procedure to set Sensor in the Behaviors Settings for 3D shape data that is regis-
tered in the Application Manager, such as a mechanical component.

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Sensor.
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Sysmac Studio 3D Simulation Function Operation Manual (W618)



7 Easy Part Simulation Configuration

The setup tab page for the 3D shape data is displayed in the edit pane. ~
2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors §
under Behaviors Settings. For mechanical components, Behaviors Settings are located in g
the Mechanical Component common settings. g
é.
7

:
B

og
Josuss /-€-/

The Add Behavior dialog box is displayed.

3 Select Sensor, and then click the OK button.

Add Behavior x

4 Set the area in which to detect the part on the surface of the 3D shape data displayed on the
right side of the 3D shape data edit pane.
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5 Set a Controller variable that changes the current value to TRUE when a part is detected.

0,000 0,000 0.000 0.000 0.000 0000

EX

EE

1 -1 X =

collection i

Sensord =

446000 0.000 100.000 0.000 0.000 0.000 =
/ Controller 0part_sensor

200
1004
1464451 -199.996 572000 0.000 0.000 0.000
Tt
6000

I Setting Items of Sensor

The Sensor Behaviors Settings have the following setting items.

4 Behaviors Settings

4 | Behaviors

1-item collection

SensorQ

O

0,000 0.000 600.000 0.000 0.000 0.000

Box

Ar{dr|dr] 4

Item Description Set value Initial value
(a) | Visible Show or hides the setting area in the 3D Selected or unselected | Unselected
Visualizer.
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on the
Parent Uses the coordinates in the local coordi- -1,000,000.000 to operation at set-

nate system of the 3D shape data.
The location elements are X, Y, Z, y (yaw),
p (pitch), and r (roll), from left to right.

1,000,000.000
y, r: For each,

-180.000 to 180.000
p: 0.000 to 180.000

ting the area
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Item Description Set value Initial value
(c) | Area Color | Sets the color of the area. Transparency (0 to #8096BBBB
#FF) and RGB (0 to
#FF, 0 to #FF, O to #FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)
(d) | Enable Optionally enables or disables the Sensor | True Blank
Behaviors Settings. False

The Sensor Behaviors Settings can be en- | ControllerName.Con-
abled/disabled by specifying the name of a | trollerVariable-
BOOL variable in the Controller. Name(BOOL)

Blank: The Sensor Behaviors Settings are
always enabled.

True: The Sensor Behaviors Settings are
always enabled.

False: The Sensor Behaviors Settings are
always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Sensor Behaviors Set-
tings are enabled when the Controller vari-
able is True.

(e) | I/O variable Sets the name of the BOOL variable in the | ControllerName.Con- Blank
Controller that changes the current value trollerVariable-
to TRUE when the part enters the area. Name(BOOL)

sBuipeg sioineyeg ¢-/
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7-3-8  Physics

The behavior, Physics, makes the part to move based on a simple physics simulation when the part
comes in contact with the specified area. You can simulate falling and sliding.

Use the following procedure to set Physics in the Behaviors Settings for 3D shape data that is regis-
tered in the Application Manager, such as a mechanical component.

soishud g-¢-/

I Operating Procedure

1 In the 3D Visualizer, double-click the 3D shape data for which to set Physics.
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The setup tab page for the 3D shape data is displayed in the edit pane.

2 In the setup tab page for the 3D shape data, click the button on the right side of Behaviors
under Behaviors Settings. For mechanical components, Behaviors Settings are located in
the Mechanical Component common settings.

H0E BEHER

([
; g o

g :

5]

i
I

g
g
C
:

The Add Behavior dialog box is displayed.

3 Select Physics, and then click the OK button.

Add Behavior X

4 Set the area in which to detect the part on the 3D shape data displayed on the right side of the
3D shape data edit pane.
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The part moves by the
behavior Conveyor

b |
The part falls by ]

, physics simulation

Set the area in which you want .
the part to fall at the end of
Conveyor behavior.

/

5 In 3D shape data that the part will come in contact with after the physics simulation, set the
collision detection filter to allow the part to continue its motion. If you do not set this, the part
dropped in the physics simulation will pass through even when it collides with the 3D shape

data.

B Scene Graph

sBuipeg sioineyeg ¢-/

7
I Setting Items of Physics -
o
The Physics Behaviors Settings have the following setting items. 3
4 Behaviors Settings g

4 Behaviors 1-item collection

4 [0] Physics0 .

Visible ™
Offset From Parent 0.000 0.000 600.000 0.000 0.000 0.000 L.

Box

#B0FTE3AF
500.000
400.000
10,000

arfarfan] 4

Affected by Behaviors (|

Item Description Set value Initial value

(a) | Visible Shows or hides the setting area in the 3D | Selected or unselected | Unselected
Visualizer.
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Item Description Set value Initial value
(b) | Offset From Sets the position and pose of the area. X, Y, Z: For each, Depending on the
Parent Uses the coordinates in the local coordi- -1,000,000.000 to operation at set-
nate system of the 3D shape data. 1,000,000.000 ting the area
The location elements are X, Y, Z, y (yaw), |y, r: For each,
p (pitch), and r (roll), from left to right. -180.000 to 180.000
p: 0.000 to 180.000
(c) | Area Color | Sets the color of the area. Transparency (0 to #80F7E3AF
#FF) and RGB (0 to
#FF, 0 to #FF, O to #FF)
DX Sets the X-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
DY Sets the Y-axis length of the area. (Unit: 0.1 to 10,000 Depending on the
mm) operation at set-
ting the area
Dz Sets the Z-axis length of the area. (Unit: 0.1 to 10,000 10
mm)
(d) | Enable Optionally enables or disables the Physics | True Blank
Behaviors Settings. False
The Physics Behaviors Settings can be ControllerName.Con-
enabled/disabled by specifying the name trollerVariable-
of the BOOL variable in the Controller. Name(BOOL)
Blank: The Physics Behaviors Settings are
always enabled.
True: The Physics Behaviors Settings are
always enabled.
False: The Physics Behaviors Settings are
always disabled.
ControllerName.ControllerVariable-
Name(BOOL): The Physics Behaviors Set-
tings are enabled when the Controller vari-
able is True.
(e) | Physics Enables or disables physics simulation Selected or unselected | Selected

when the part enters the area.

7-3-9

Common Behaviors Settings

“Behaviors Settings” give motions to parts that are shown by the Loader Behaviors Settings. Enabling
Affected by Behaviors allows you to use 3D shape data that is not a part shown by the Loader Behav-
iors Settings in the same way as the part. The following is a configuration example for enabling a tool
changer to switch the tool between robot tool 1 and robot tool 2. Set Clamp for the tool changer and

enable Affected by Behaviors for robot tool 1 and robot tool 2.

7-30

Sysmac Studio 3D Simulation Function Operation Manual (W618)



7 Easy Part Simulation Configuration

Robot tool 2 for which
Affected by Behaviors is
enabled

Tool changer for
which Clamp is set in

Robot tool 1 for which Behaviors Settings

Affected by Behaviors is
enabled

Affected by Behaviors is located in Behaviors under Behaviors Settings in the setup tab page for
the 3D shape data.

202,000 -212.000 737.447 0.000 0.000( 5 v

1-item collection +
Clamp0 -
[m]

0.000 0.000 100.000 0.000 0.000 0.000 3 ~

Hull

3-item collection

sBuipas sioineyag ¢-2

N

Affected by Behaviors | Makes a part move according to the Behav- Selected or unse- Unselected
iors Settings of the 3D shape data that the lected
part contacts.

(a

~

sBunleg sioineysg uoWWOD 6-€-/
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Executing a 3D Simulation
]

This section describes the procedures to execute a 3D simulation and the operation
check methods.

8-1 Operating Procedures for a 3D Simulation..........c.cccoecmminiimnnnnninennn, 8-2
8-1-1 Executing a Controller Simulation ............ccoccviiii e 8-2
8-1-2 Executing the Operation Script for the Virtual Part Detection Sensor

and the Virtual Output Script for the Mechanical Component .............ccc......... 8-3
8-1-3 Executing the Shape Scripts for the Part ............ccccooiiii, 8-3
8-1-4 Executing a Simulation Using Behaviors Settings...........coccoviiniiiiiiiccnnen, 8-4
8-1-5 Stopping a Simulation Using Behaviors Settings ...........cccooceiiiiiiiiiiie. 8-4
8-1-6 Checking Operations in the 3D Visualizer...........ccccooviiiiiieeiiee e 8-5
8-1-7 Executing Operations for a 3D Simulation at Once........cccccceeevviiiieeciciiene. 8-6

8-2 Debugging a Shape ScCript......ccccceeicciiisrmerrrier e smnnnee s 8-8
8-2-1 BreakpOint ... 8-8
8-2-2 SEEP EXECULION ... s 8-9
8-2-3 Trace Statement ... ..o 8-10
8-2-4 Takt Time MeasuremMeNt ........oooiiiiii e e e 8-11
8-2-5 Displaying Errors during Execution of Shape Scripts........ccccccoevvieeiiiiiinen.n. 8-14

8-3 Collision Detection FUNCION.........cccceiiiiiiiiii e 8-16
8-3-1 Collision Detection Target.........coouiiiiiiiiiiiie e 8-16
8-3-2 Collision Detection Setting Procedure............ccccoooiiiiiiieiiiiciicc e 8-16
8-3-3 How to Check Detected ColliSIONS ........cooueeiiiiiiiiiie e 8-19
8-3-4 How to Detect Collisions with Shape Scripts.......cccceooeiiiiiiiieiiiie e 8-20
8-3-5 Collision HUll SEHNGS.....eviieieiiiiiiie et 8-26
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8 Executing a 3D Simulation

8-1 Operating Procedures for a 3D Simu-
lation

The procedure of 3D simulation differs depending on whether you use scripts or Easy Part Simulation
Configuration.

@ Using Scripts
1. Referto 8-1-1 Executing a Controller Simulation on page 8-2.

2. Referto 8-1-2 Executing the Operation Script for the Virtual Part Detection Sensor and the Vir-
tual Output Script for the Mechanical Component on page 8-3.

3. Refer to 8-1-3 Executing the Shape Scripts for the Part on page 8-3.

4. Check operations in the 3D Visualizer

® Using Easy Part Simulation Configuration
1. Refer to 8-1-1 Executing a Controller Simulation on page 8-2.
2. Refer to 8-1-4 Executing a Simulation Using Behaviors Settings on page 8-4.

3. Check operations in the 3D Visualizer

8-1-1  Executing a Controller Simulation

1 Select a Controller in the device list.
The Controller is selected as the device.

new_Controller 0 v

Programming

2 Select Run from the Simulation menu.

Run in PROGRAM mode

Alt+F5

A connection is established with Simulator of the Controller.
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™| onuNE Simulator
ERR/ALM @ RUN mode

8-1-2  Executing the Operation Script for the Virtual Part Detection
Sensor and the Virtual Output Script for the Mechanical Compo-
nent

1 Select an Application Manager in the device list, and then double-click
__VirtualOutputSequence_(Controller name) under 3D Visualization in the Multiview Ex-
plorer.

The __VirtualOutputSequence_(Controller name) setup tab page is displayed.

uone|nwig g e 1o} sainpadsold bunelado L-g

2 Select the Enable Shape Script check box under Shape Scripts, and then click the Execute
button under 3D Visualization.
This starts the execution of the operation script for the Virtual Part Detection Sensor and the
virtual output script for a mechanical component.

4 3D Visualization
Execute
4 Shape Seripts 1-item collection
4 [0] _ VirtualSensorOutput_new Controller 0

Enable Shape Script v

Shape Script /ApplicationManager(/_ VirtualSensorQutput_new_Controller_0
4 Execute Settings
Target Controller

Execution Count

8-1-3  Executing the Shape Scripts for the Part

jusuodwo) |esiueyds|y ay) Joy 1duog IndinQ [enuiA 8y} pue Jos

-usg uoloslag 1ed |enuiA syl Joj ld!JOS UO!lBJSdO ay} BU!JHOOXH Z2-1-8

1 Select an Application Manager in the device list, and then double-click Shape Script Sequence
under 3D Visualization in the Multiview Explorer.
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The Shape Script Sequence setup tab page is displayed.

2 Select the Enable Shape Script check box under Shape Scripts, and then click the Execute
button under 3D Visualization.
This starts the execution of the Shape Scripts.

4 3D Visualization

Execute

4 Shape Scripts 1-item collection

4 [0 Shape Script0

Enable Shape Script v

Shape Script JApplicatiocnManager/Shape Scriptd

4 Execute Settings

Target Controller

Shape Script Execution Ratio (ms)

8-1-4  Executing a Simulation Using Behaviors Settings

1 Select an Application Manager from the device list, right-click 3D Visualization in the Multiview
Explorer, and select Behaviors execution from the menu.

b4 Configurations and Setup

Yo

L=k M Add
Bo:
Pai . _
Update All 3D Shapes
Create/Update Part Detection Sensor Scripts and Settings

Simulation batch execution

[
[
[
L«
[
[
[
[

L {1 Ha

:
> impo

Batch tion Objects

Ad

This starts a simulation using Behaviors Settings.

8-1-5  Stopping a Simulation Using Behaviors Settings

1 Select an Application Manager from the device list, right-click 3D Visualization in the Multiview
Explorer, and select Behaviors stop from the menu.
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b4 Corfigurations and Setup

eate/Update Part Detection Sensor Scripts and Settings

Simulation batch executio

S rogrmning

ization Objects

This stops the simulation using Behaviors Settings.

8-1-6  Checking Operations in the 3D Visualizer

1 In the 3D Visualizer, perform operations such as Translate, Rotate, Zoom, and other operations
to check how the part and Mechanical Component operate.
Refer to 5-1 Displaying the 3D Visualizer and 3D Editing Area on page 5-2 for information on
Translate, Rotate, Zoom, and other operations.
Refer to 8-2 Debugging a Shape Script on page 8-8 for information on how to use the Shape
Script Editor functions that you can use for checking and debugging the operations of the part.
To debug the control program for a mechanical component, use the debugging functions pro-
vided in the Ladder Editor or ST Editor. Refer to Sysmac Studio Version 1 Operation Manual
(Cat. No. W504) for details on the operating procedure.

uone|nwig g e 1o} sainpadsold bunelado L-g

@ Additional Information

» Depending on the system requirement for your computer, the Virtual equipment model in the
3D Visualizer may operate slower than the actual equipment. To have the Virtual equipment
model in the 3D Visualizer operate at the same speed as the actual equipment, execute a
Controller simulation in Execution Time Estimation Mode. Refer to Sysmac Studio Version 1
Operation Manual (Cat. No. W504) for the functions and execution procedures in Execution
Time Estimation Mode.

* You can debug the control program for a mechanical component and the Shape Script at the
same time. To do so, while you debug the control program by executing a data trace, switch
the device to the Application Manager and debug the Shape Script.

I Simulation Elapsed Time

When you execute a Controller simulation, the 3D Visualizer displays the elapsed time since the start
of execution of the Controller simulation.

J19ZIleNsIA A€ ou} Ul suonesado Buposyd 9-1-8

3D Visualizer

ORNSQ L@

I

l Simulation elapsed time: 00:42.00 I

-

Sysmac Studio 3D Simulation Function Operation Manual (W618) 8-5



8 Executing a 3D Simulation

Item Units

Simulation elapsed time minutes:seconds.centiseconds

Simulation elapsed time indicates the time during which the simulation is executed.

The Virtual equipment model in the 3D Visualizer may temporarily slow down due to changes in the
load on your computer, which makes it difficult to grasp the operation timing and elapsed time of the
model. Since the simulation elapsed time is linked to the movement of the Virtual equipment model on
the display, you can check the operation timing and elapsed time of the model regardless of the load
on the computer.

@ Additional Information

* When you pause the simulation, the display of the simulation elapsed time stops temporarily.
* When the simulation is completed, the simulation elapsed time disappears.

8-1-7  Executing Operations for a 3D Simulation at Once

Although 3D simulation requires that you execute the following operations in order, it is also possible
to perform these operations at once.

Order Operation Reference
1 Executing a Controller Simulation 8-1-1 Executing a Controller Simulation on page 8-2

2 Executing the Operation Script for the Virtual | 8-1-2 Executing the Operation Script for the Virtual Part
Part Detection Sensor and the Virtual Output | Detection Sensor and the Virtual Output Script for the

Script for the Mechanical Component Mechanical Component on page 8-3
3 Executing the Shape Scripts for the Part 8-1-3 Executing the Shape Scripts for the Part on page
8-3
4 Executing a Simulation Using Behaviors Set- | 8-1-4 Executing a Simulation Using Behaviors Settings
tings on page 8-4

This section describes how to execute operations required for a 3D simulation at once.

I Executing a 3D Simulation

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Simulation batch execution from the menu.

bl Configurations and Setup
Settings

uration

Simulation batch stop

The Controller selection dialog box is displayed.
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B sy=mac Studic - m} x

ted controller, will not be run.
nanager that has been already

Select the ©

new_Controller_0

Execute

2 Select the Controller to execute a simulation, and then click the Execute button.
The Controller simulation runs, and the operation script for the Virtual Part Detection Sensor,
virtual output script for a mechanical component, Shape Script, and simulation based on the
Behaviors Settings start running.

I Stopping a Simulation

1 Right-click 3D Visualization under Configurations and Setup in the Multiview Explorer and
select Simulation batch stop from the menu.

bl Configurations and Setup
Settings

Add

= Lameras

figural  Simulation batch execution

uone|nwig g e 1o} sainpadsold bunelado L-g

The Simulator of the Controller stops, and the operation script for the Virtual Part Detection
Sensor, virtual output script for a mechanical component, Shape Script, and the simulation
based on the Behaviors Settings stop.

30UQ 1B uoneINWIS ¢ e 1o} suoneladQ Bunnosxy /-1-g
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8-2 Debugging a Shape Script

To debug a Shape Script, use the debugging functions provided in the Shape Script Editor. Double-
click the target Shape Script in the Multiview Explorer to display the Shape Script Editor in advance.

8-2-1 Breakpoint

Use a breakpoint to pause the execution of a Shape Script on any line so that you can check the
present value of a local variable at that point.

The execution of a Shape Script pauses at the beginning of the line on which a break point is set.
However, it does not execute the line on which the break point is set.

1 In the Shape Script Editor, change the Mode Selection in the toolbar from RELEASE mode to
DEBUG mode.

= =-|W .y‘-,-l = l_lJ‘

| 'GotoLine
67 this.LoadPart (controllerName, "part _load”, partModel, "Part 0", new Transform3D(60.527, -681.750, 433.826), placeModel, render‘.
68 this.LoadPallet (controllerName, “part_load”, palletModel, "Pallet 0" , new Transform3D(75.527, -656.905, 314.145), sliderModel;
69
70 this.ReleasePartOnPallet (1, placeModel, partModel, palletModel, renderInfolist):
71 this.ClampPallet (2, pickModel, palletModel, sliderModel, renderInfolist);
72
73 this.SetNextStep(3, controllerName, "Pick placing”, 4):
74 this.ReleasePallet (4, pickModel, palletModel, sliderModel, renderInfoList);
75
76 this.SetClampstatus (controllerName, "clamp place”, placeModel, partModel, renderInfolist):
77 this.SetClampStatus (controllerName, “clamp_: ", sliderModel, partModel, renderInfolist);
78 this.SetClampStatus (controllerName, “"clamp pick™, pickModel, partModel, renderInfolist);
79
80 this.UnloadPallet{controllerName, "par ", palletModel, null, renderInfolist);
81 this.UnloadPart (controllerName, “part ", partModel, null, renderInfolist):
82 | this.SetNextStep(3, controllerName, "part unload™, 1):

In DEBUG mode, you can click the Toggle Breakpoint and Clear Breakpoints buttons.

(e 2)m »

2 Move the cursor to the line on which to pause the execution of the Shape Script, and then click
the Toggle Breakpoint button.
A breakpoint is set on the line with the cursor.

&7 ©hia.loadPart (contzolleziiame, “past load”, paridiodel, “Part 07, new TrensfommiD(60.527, —6EL.70, 433.22¢), placeliodel, rendergy
68 this.LoadPallet (controllerName, "part_load”, palletModel, "Pallet 0" , new Transform3D{75.527, -656.905, 314.145), sliderModel]
69
70 this.ReleaseFartOnPallet(l, placeModel, partModel, palletModsl, renderInfolist):
Fal this.ClampPallet (2, pickModel, palletModel, sliderModel, renderInfolist});
72
73 this.SetNextStep(3, controllerName, "Pick placing”, 4):
74 this.ReleasePallet (4, pickModel, palletModel, sliderModel, renderInfoList):
75
[ 76 placeModel, partModel, renderInfolist) ;[

7 this.SetClampStatus (controllerName, , sliderModel, partModel, renderInfolist):
78 this.SetClanpStacus{controllerName, , DickModel, partModel, renderInfolist):

79

g0 this.UnloadPallec(controllerName, "part unload”, palletModel, null, renderInfolist):

81 | this.UnloadPart (controllerName, "part_unload”, partModel, null, renderInfolist);

82 | this.SetNextStep(S, controllerName, "part unload”, 1);

3 Execute the target Shape Script in the Shape Script Sequence.
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8 Executing a 3D Simulation

The color of the line with the breakpoint changes and, to the left of the line number, an arrow
icon that indicates the execution position is superimposed on the icon that indicates the line
with a breakpoint.

4 Move the mouse cursor to any local variable above the executed line.
The present value of the local variable is displayed as a tooltip.

controllerName = "new Controller 0"

E Additional Information

The Watch tab page allows you to check multiple variable values at once. Refer to The Watch
Tab Page for Shape Scripts on page 6-21 for details on the Watch tab page.

Use step execution to pause the execution of a Shape Script at the beginning of any line on which a
breakpoint is set, and then execute it again line by line so that you can check the present value of a
variable at that point.

jduog adeys e buibbngeq z-8

1 Set a breakpoint, execute the target Shape Script in the Shape Script Sequence, and then stop
the execution of the Shape Script before it reaches the point at which to perform step execu-
tion.

2 Click the Step Over or Step Into button.

The execution position moves. Clicking the Step Over button moves the execution position to
the beginning of the next function. Clicking the Step Into button moves the execution position
to inside the target function.

uonnoax3 de)s z-z-8
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8-2-3

8-10

this.LoadPart(controllerName, "part_load”, partModel, "Part 0", new Transform3D(60.527, -681.750, 433.826), placeModel, renderI

3 Click the Step Over or Step Into button again and again.
The execution position changes according to the execution result.

@ Additional Information

The Watch tab page allows you to check multiple variable values at once. Refer to The Watch
Tab Page for Shape Scripts on page 6-21 for details on the Watch tab page.

Trace Statement

Inserting a trace statement in any line of a Shape Script allows you to check which point the Shape
Script is processed to. The text string specified in a trace statement will be output to a log and dis-
played on the Trace Message tab page during the execution of the trace statement in the Shape

Script.

1 Open the Shape Script Editor, and then insert the following trace statements in any positions.

Format:
Trace.WriteLine (Contents);

Enter "text strings" or members inside the parentheses. To list two or more text strings or mem-
bers, use + between each entry.

Notation example: Trace.WriteLine("Object(" + partRenderinfo.CollisionSourceName + ") initial-
ized.");

Trace.WriteLine("Script Starting”);

Trace.WriteLine("partDetectionSensor = "+ partDetectionSensor);

|- - = lJ:|;t Rezeaseumev‘;f|

partRenderInfo.CanCollide = false;

92 partRenderInfo.EnablePhysics = falae;
o3 partRenderInfo.Visible = true;

94 renderInfolist.RAdd (partRenderInfa) ;

o5

9 @r1taline("0hject(" + partRenderInfo.CnllisionSourceName + ") 1n1tiall®

57 3

98 }

99

100 G private void CreateMultipleObjects(IShapeBase objectModel, string name, string collisionGroup, int count, List<ShapeRenderInfo>
181 if (objectModel != null) {

182 for {int i = 0: i < count: i++) {

The above example means to display the value of partRenderinfo.CollisionSourceName to
leave the executed result of the trace statement in a log.

2 Execute the target Shape Script in the Shape Script Sequence.
The execution results of the trace statements are displayed on the Trace Message tab page of

the Shape Script Editor.
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8 Executing a 3D Simulation

Line Number: Go to line

8-2-4 Takt Time Measurement

To measure the takt time, get the internal simulation time of the Controller during the execution of the
Shape Script.

The following describes this procedure for an application where a part is picked up and placed, as an
example.

m ™ ® 8 | % [ReleaseMode ¥ ‘ & |

Line Number: Go to Line
55 private bool isPicking; .
56 private DateTime startTime; 9)
57 private int count: N
58
59 E /// <summary> g
60 /// Called to render the Shape Script object o
61 /11 </summary> ‘g
62 /// <returns>The list of shapes to render</returns:> «Q
63 Fl public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) | B
64 if (this.IsInitialized == false) { «Q
65 DefaultFunctions.InitializeCbject (this, renderInfolist): Y
66 return;
67 3 g
68 o
3] wvar isPicked = DefaultFunctions.GetBoolVariable (this, "new_Controller 07, "IsPicked"): e}
70 wvar isPlaced = DefaultFunctions.GetBoolVariable (this, "new Controller 0", "IsPlaced”): @
7 4
7z if (isPicked && !this.isPicking){ 2
73 // Start takt 5
74 thig.startTime = DefaultFunctions.GetCurrentControllerTime{this, "new Controller 07): -
75 this.isPicking = true;
76 this.count++;
7 3
78
79 if (isPlaced && this.isPicking){
80 /f End takt
81 var currentTime = DefaultFunctions.GetCurrentControllerTime (this, "new Controller 07):
82 var taktTime = currentTime - this.startTime;
83 Trace.WriteLine (count + " : " + taktTime.TotalMilliseconds + " ms"™);
84
85 this.isPicking = false;
26 3
a7 i
88 | }

1 Define the following variables.
+ isPicking (BOOL): A BOOL variable that is TRUE while the part is picked up. Use this varia-
ble to determine whether to process the part or not at the start or end of the cycle.
+ startTime (DATETIME): A variable that records the time at the start of the cycle.
» count (INT): A variable that records the number of the cycle.

juswiainses|\ swl] el y-2-8

‘ . m e 5 | £ Release Mode ¥

Line Number: Go to Line
55 private bool isPicking;
56 private DateTime startTime;
57 private int count;
58

2 Get the Controller’s variables in the Render function of the Shape Script.
Assume that the Controller has the following variables.
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8-12

 IsPicked (BOOL): A BOOL variable that is TRUE while the part is picked up.

 IsPlaced (BOOL): A BOOL variable that is TRUE while the part is placed, until the picking of
the next part starts.

Get the above variables in the Render function of the Shape Script.

To get the BOOL type variable from the Controller, add the GetBoolVariable function.

To add the variable, select ControllerCommunication in the Toolbox and drag

GetBoolVariable into the Shape Script Editor window. The GetBoolVariable function call is

now inserted. Set the parameters.

_<Sear<h> -

P Belt

L
Line Number: Go to Line

5 private bool isPicking:
6 private DateTime startTime;
7 private int count;

1] fariablelist
59 H [ f <summary>

1] /// Called to render the Shape Seript object

61 fF7 </summary>

62 | /// <returns>The list of shapes to render</returns>

63 H public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) {
64 if (this.IsInitialized == false} |

65 DefaultFunctions.InitializeObject (this, renderInfolist);

66 return;

67 } —/_ . i
68 l l‘ I yteArrayVz

etVanablelist

GetCurrentControllerTime

For GetBoolVariable, specify the Controller name new_Controller_0 as the first argument and
the Controller variable’s name IsPicked as the second argument.

In addition, define the variable to which to assign the value that you got. Here, define the varia-
ble IsPicked.

Similarly, define IsPlaced, to which to assign the Controller’s variable name IsPlaced.

63 B public override void Render (IEnumerable<ShapsRenderInfo> renderInfolist) {
6 | if (this.IsInitialized == false) {

65 | DefaultFunctions.InitializeObject (this, renderInfolist);

66 | return;

67 | ¥

68 |

69 |

70 |

7|

var isPicked = DefaultFunctions.GetBoolVariable (this, "new_Controlle:
var isPlaced = DefaultFunctions.GetBoolVariable (this, "new Controller 0

"IsPicked");
, "IsPlaced”):

Describe the processing to execute at the start of the cycle.

The start of the cycle means the point of time at which the picking of the part starts. It is the
point at which the variable IsPicked changes to TRUE.

At this point, get the internal simulation time of the Controller and assign it to a variable
startTime. The function to get the internal simulation time is as follows.

To get the internal simulation time of the Controller, add the GetCurrentControllerTime function.
To add the function, select ControllerCommunication in the Toolbox and drag
GetCurrentControllerTime into the Shape Script Editor window. The GetCurrentController-
Time function call is now inserted. Set the parameters.
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|m - oo Em—| | T

b Belt

Line Number: | "Go to Line

//7 </summary> == » Clamp part, pallet
62 | /// <returns>The list of shapes to render</returns> |
63 Ol public override void Render(IEnumerable<ShapeRenderInfo> renderInfolist) {
64 if (this.IsInitialized == false] {
65 DefaultFunctions.InitializeObject{this, renderInfolist):
66 return;
67 }
68
69 var isPicked = DefaultFunctions.GetBoolVariable(this, "new Contr 0", "IsPicked”): CreateSetVariableList
70 wvar isPlaced = DefaultFunctions.GetBoolVariable(this, "new_ Contr » "IsPlaced”);
71 - GetBool ArrayVariable
72 if (isPicked &z !this.isPicking){ STy
73 // Start takt
74
% ( l<
76
7 tATayVar
78 ‘

At the start of the cycle, assign TRUE to the variable isPicking. This prevents the same proc-
essing from being passed for subsequent Render function calls.
Add the variable count by 1. The results are displayed in the Trace Message tab page.

69 | var isPicked = DefaultFunctions.GetBoolVariable(this, "new Controller 0", "IsPicked"):

70 | var isPlaced = DefaultFunctions.GetBoolVariable(this, "new Controller 0", "IsPlaced"):

71

72 if(isPicked & !'this.isPicking){

73 // Start takt

74 this.startTime = DefaultFunctions.GetCurrentControllerTime (this, "new Controller 07):
75 this.isPicking = true:

76 this.count++:

77 ¥

78

4 Describe the processing to execute at the end of the cycle.
The end of the cycle means the point of time at which the part is placed. It is the point at which
the variable isPlaced changes to TRUE.
At this point, get the internal simulation time of the Controller and assign it to another variable
currentTime.
Assign the difference between the variable currentTime and the variable startTime with the in-
ternal time set at the start of the cycle to the variable taktTime.
Use the Trace.WriteLine function to display the takt time that you got in the Trace Message tab
page.
Assign FALSE to the variable isPicking. This causes the processing to execute at the start of
the cycle to be executed at the start of the next picking of the part.

jduog adeyg e Buibbngaq z-8

®
N
75 this.isPicking = true: Jl>
76 this.count++; —
77 1 )
78 ~
a
79 if(isPlaced && this.isPicking){
: =
a8 // End takt 3
81 var currentTime = DefaultFunctions.GetCurrentControllerTime(this, "new_Controller 07): )
82 var taktTime = currentTime - this.startTime;
83 Trace.Writeline(count + " : " + taktTime.TotalMilliseconds + " ms"); %
4
8 ) ) )
85 this.isPicking = false; )
6 [
a6 } 5
87 } (]
88 1 3
89 (]
] =
=3

5 Execute the target Shape Script in the Shape Script Sequence.
The takt time is displayed in the Trace Message tab page.
The difference in the internal simulation time between when the Controller’s variable IsPicked
changes to TRUE and when the variable IsPlaced changes to TRUE is displayed.
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8 Executing a 3D Simulation

@ Additional Information

Using Stopwatch constructs allows you to measure execution times of desired sections in
Shape Scripts. Refer to A-3-2 Measuring Execution Time with Stopwatch Constructs on page
A-71 for details.

8-2-5 Displaying Errors during Execution of Shape Scripts

When you execute a Shape Script from a Shape Script Sequence, and the execution fails due to an
error, the location where the error occurred is displayed on the Trace Message tab page.

The Trace Message tab page displays a function where an error occurred with the line number of the
error location, under which the function that called the function where the error occurred is displayed
with the line number in which the function where the error occurred is called. If an error occurs in a
function that is called through multiple functions, the function names and the line numbers of the func-
tion calls are displayed in order of the last called function to the first called function. The Render()
function and the line number of the related function call are displayed at the bottom of the function call
history.

The following example shows a message that is displayed when an attempt to get a Controller varia-
ble fails because the variable is not found.
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n

| | ‘ |- m e B QﬂekaseMﬂdE'|"
L]
Line Number:

Goto Line

/ <summary>
127 /1/ Called to render the Shape Script ocbject

128 /" >

129 /"t The list of shapes to rendsr</returns>

130 public ide void Render(IEnumersble<ShapeRenderInfo> renderInfolist) {

131 this.InitializeObject (renderInfolist);

132

133 this.GetBoolVariable ("new_Cantroller 07, "boolVar”):

134 }

135

136 private void CreateObject{IShapeBase objectModel, string name, string collisi Li Info> renderInfclist, int PMinde
137 CheekdiullArgument (cbjectModel, “cbjectModel™);

138 Checkiul10rEnpryArgument (name, "name”) ;

139 Checkiiull0TE (collisicnGroup, "collisionGroup”):

140 CheckiullArgument (renderInfolist, "renderInfolist®):

141

142 ver partRenderInfo = new ShapeRenderInfo(name, cbjectModel, true, collisionGroup):
143 partRenderinfo.HoverText = name:

144 partRenderinfo.Parent = null;

145 partRenderinfo.Position = new Transform3D(0, 0, 0);

146 partRenderInfo.CanCollide = true;

147 partienderInfo.EnablePhysics = false;

148 partRenderinfo.Visible = true:

149

150 if (PMindex != -1) {

151 pari Info.Pack ng.T = PMindex;

152 partRenderInfo.Displayiumber = EMindex:

153 part Info.IsDispl = isDispl

In this example, the Render() function executes the GetBoolVariable() function where an error occurs.
The GetBoolVariable() function is executed with the parameters passed from the Render() function. If
a parameter passed from the Render() function is invalid, the GetBoolVariable() function returns an er-
ror. In this example, the line calling the GetBoolVariable() function in the Render() function must be
modified.

This example shows that the error occurred in line 902 in the GetBoolVariable() function. This example
also shows that the GetBoolVariable() function was called from line 133 in the Render() function. Thus,
line 133 must be modified. In this example, the name of the Controller variable of the arguments is
invalid.

jduog adeyg e Buibbngaq z-8
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8 Executing a 3D Simulation

8-3 Collision Detection Function

8-3-1

8-3-2

8-16

This function detects whether contacts will occur between 3D shape data such as parts that make up
an equipment model and the part during operation.

Checking the presence of contacts and making necessary corrections beforehand in a 3D simulation
prevents unexpected collisions between parts during operation.

Collision Detection Target

Collision detection is possible for the following 3D shape data.

Type of model Collision detection target

Mechanical Component | Movable parts or the entire Mechanical Component

Part All 3D shape data included in the part settings

Collision Detection Setting Procedure

The procedure to set the collision detection function is described below.

To detect collisions, register target objects that could cause a collision between them in different
Collision Filter Groups.

Collisions between 3D shape data in different Collision Filter Groups will be detected. Collisions be-
tween 3D shape data in the same Collision Filter Group will not be detected.

This section describes the setting procedure for collision detection between the mechanical compo-
nent and the part, using an example case where a part of the mechanical component comes in contact
with the part.

Register 3D shape data for the following mechanical component and part in advance.

Name of mechanical component: MechanicalModel000
Name of part: Part

1 In the 3D Visualizer, click the Scene Graph icon.

= nN-
Y/ — |
: .
Scene Graph

(11

The Scene Graph dialog box is displayed.
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[l Scene Graph - m] X

onManager0

WVisibili
dy

Accept Cancel

2 Click the Collision Filter tab.
The display changes to the Collision Filter tab page.

p will not b fe
Filter Group ltems | Falling |Reset fallin{ Coordinates while falling (X, Y, Z, Yaw, Pitch, Roll

Filter Group 0-item collection i

Filter Group Name on Filter Gre ng [Reset falling Coordinates while falling (X, Y, Z, Yaw, Pitch, Roll)
Filter Group

uonoun4 uopaalaQ UOISI|OD £-8

in the same group will not be detected.
up Name | Collision Filter Group ltems | Falling [Reset fallin{ Coordinates while falling (X, w, Pitch, Roll)
Callision Filter Group 1-item collection +

0] N - =

4 Click the Item Selection button for the added Collision Filer Group.

pes in the same group will not be detected.

Collision Filter Group Name | Collision Filter Group ltems | Falling |Reset fallin{ Coordinates while falling (X,

Callision Filter Group 1-i collection

4 Groupd item collection

[0

aInpadoid Bumes uonoslaQ uolsl|jo) Z-€-8

A dialog box is displayed for you to register the target 3D shape data in the Collision Filer
Group.
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[ Select a collision filter group item x

B
X
Y
R

otate Axis
Entire Mechanical

5 Select the 3D shape data for the target Mechanical Component to register in the Collision Filer
Group, and then click the Select button.

B select a collision filter group item s

B8 ApplicationManager0
8 2D Visualization
Part
icalModel000

filter groups.
etween the 30 shapes in the same group will not be detected.

d | Coll Iter Group Name | Collision Filter Group ltems | Falling [Reset falling Coordinates while falling (X, Y, Z, Yaw, Pitch, Roll
Collision Filter Group

4 Group0

o1 ‘Mechamca\MudelOOQ l S

6 In the same way, register 3D shape data for the part.
Be sure to set this 3D shape data in a different Collision Filer Group from that for the 3D shape
data for the mechanical component.

=
ision filter groups.
s between pes in the same group will not be detected.

Valid | Collision Filter Group Name | Collision Filter Group ltems | Falling [Reset falling Coordinates while falling (X, Y, Z, Yaw, Pitch, Roll}
Collision Filter Group 2-item collection

4 Group0 1-item collection
[0] MechanicalModel000, |8 O

4 Groupl 1-item collection

0] Part [ ]

7 Check that the Valid check boxes for the 3D shape data and groups between which to detect
collisions, and then click the OK button.
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M Precautions for Correct Use

Adding a Virtual Part Detection Sensor and then setting the detection target part registers
__VirtualSensorOutputGroup and a part name in the Collision Filter Group. Be careful not to de-
lete these settings because they are necessary for the Virtual Part Detection Sensor to operate.

Use the following method to check whether any collision is detected during the execution of a 3D sim-

ulation.
Perform this check for detected collisions in the 3D Visualizer.

I 3D Shape Data That Did Not Cause a Collision

The 3D shape data is shown in the color specified in its setup tab page.

T
.

I 3D Shape Data That Caused a Collision

The 3D shape data is shown in a darker color than the color specified in its setup tab page.

If the target 3D shape data causes a collision, the value of the relevant 3D shape data property

changes in the Shape Script Editor. You can check the occurrence of a collision by outputting this
property value in a trace statement.

If an unexpected collision occurs, review the following elements to prevent the collision.
 Position of 3D shape data that caused a collision
» Shape of 3D shape data that caused a collision
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8 Executing a 3D Simulation

» Control program and parameters related to the operations of 3D shape data that caused a collision

8-3-4 How to Detect Collisions with Shape Scripts

This section describes how to use Shape Scripts to detect collisions and how to get the name of the
3D shape data that caused the collisions.

Detecting a Collision between a Part or Pallet and a Mechanical

Component

The following describes the procedure to detect a collision between a part or pallet and a mechanical

component.

1 Add the mechanical component for which to detect a collision to the Collision Filter Group.
Refer to 8-3-2 Collision Detection Setting Procedure on page 8-16 for information on how to
add a mechanical component to the Collision Filter.

2 Add the DetectPartCollision() function to the Render() function in the Shape Script.
Select DetectPartCollision under StatusHandling in the Toolbox and drag it to the Render()
function.

Line Number:

a5
15
47
48
49
se
51
52
53
54
55
56
57
s8
59
60
61
62
63
64
65
66
67

| 'Goto Line

<Search> v

Belt

// Create the Shapes for rendering once in the constructor Clamp part, pallet

List<ShapeRenderInfo> renderInfolist = new List<ShapeRenderInfo>();

// Please assign your shape.
var shape = ace["/Epplicati Shape”] as IShapeB
if (shape != null) {
DefaultFunctions.CreateObject (shape, "CollisionScurce”, "Groupl”, renderInfolist):

H

Create part, pallet

»
>
P Controller communication
>
>
>

e T
return renderInfolist;

// <summary>
to render the Shape Script cbiect

// <returns>The list of shapes to render</returns> HidePackManagerNotPickedRenderlnfo
public override void Render (Il 1 terInfo> renderInfolist) | .
if (this.IsInitialized == false) { SetClam,
DefaultFunctions.InitializeObject (this, renderInfolist);: Sethy

return ;
H Transfer part, pallet

The DetectPartCollision() function is inserted into the point at which you drop it.

8-20
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- Shape Scriptd X

| | |m = = w| o REEwET | # | .

Belt

Line Number: | BotoLine

Clamp part, pallet
// Create the Shapes for rendering once in the constructor = =
24 List< L O Contraller communication
a2 . ) _ Create part, pallet
46 // Plemse assign your shape.
47 var shape = ace["/ApplicationManager(/Shape™] as IShapeBase:
48 if (shape '= null) |
49 DefaultFunctions.CreateCbject (shape, "CollisionSource”, “Groupl”, renderInfoList); ShapeScriptStopwatch
58 1
51
52 return renderInfolist:
53 | 1
54
55 H /// <summary>
56 // Called to render the Shape Script cbiect
57 // </summary>
58 /// <returns>The list of shapes to render</returns>
59 B public override void Render(I le derInfo> renderInfolist) {
68 if (this.IsInitialized == false) {
61 DefaultFuncticns.InitializeObject (this, renderInfelist):
62 return ; Transfer part, pallet
63 }
64
65 |De£aultFuncticns.DetectPartCollision (IExtendedShapeScript shapeScript, IShapeBase partMod
66 1

3 Specify appropriate variables as arguments to the DetectPartCollision() function.
Refer to DetectPartCollision on page A-37 for details on the DetectPartCollision() function.
The following is an example where the BOOL global variable collisionFlag in the Controller
new_Controller_0 changes to TRUE when the part instance box and the mechanical compo-
nent instance mechanicalDataModel come into contact.

| mmoen ‘ 25 Release Mode v | & ‘

Line Number: Go to Line

uonoun4 uopaalaQ UOISI|OD £-8

46 // Please assign your shape. |

47 var shape = ace["/ApplicationManager(d/Shape™] as IShapeBase:

48 if (shape !'= null) {

49 DefaultFunctions.CreateObject (shape, "CollisionSource”, "Groupl”, renderInfolist):

58 1

51

52 return renderInfolist;

53 }

54

55 B /¢ <summary>

56 /// Called to render the Shape Seript cbject

57 /4 </summary>

58 /// <returns>The list of shapes to render</returns>

59 [ public override void Render(IEnumerable. rInfo> renderInfolist) {

) if (this.IsTnitialized — false} |

61 DefaultFunctions.InitializeObject(this, renderInfolist);

62 return ;

63 }

64

65 IDefa\xltFunctiuns.DetectPartCollisiuntthis, box, mechanicalDataMedel, 1, "new Controller Name", "collisicnFlag”, renderInfolist);: I

66 }

67

68 ¥

63 |} =
L I . m

4 Start the Simulator of the Controller.

5 Add a Shape Script that executes the DetectPartCollision() function to the Shape Script Se-
quence and execute the Shape Script.
Refer to 6-3-2 Setting the Execution of Shape Scripts on page 6-12 for information on how to
add a Shape Script. Refer to 8-1-3 Executing the Shape Scripts for the Part on page 8-3 for
information on how to execute a Shape Script.
Executing the Shape Script causes a log to be displayed in the Trace Message tab page for
the Shape Script if a collision is detected.

sjduog adeys yim suoisi|oD 109)9Q 0} MOH #-€-8
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8-22

In the example in step 3, the BOOL global variable collisionFlag in the Controller
new_Controller_0 changes to TRUE.

I Detecting a Collision between Mechanical Components

The following describes the procedure to detect a collision between mechanical components.

1 Add the mechanical components for which to detect a collision to their Collision Filter Groups.

Refer to 8-3-2 Collision Detection Setting Procedure on page 8-16 for information on how to
add a mechanical component to the Collision Filter.

Add the DetectMechanicalComponentsCollision() function to the Render() function in the
Shape Script.

Select DetectMechanicalComponentsCollision under StatusHandling in the Toolbox and
drag it to the Render() function.

<Search> v

Belt

| m ™ ® W | % [ReleaseMode v | & |

Line Number: Go to Line

if (shape != null) { Clamp part, pallet

49 DefaultFunctions.CreateObject (shape, "CcllisicnSource”, "Groupl”, remderInfolist): . r—
50 3 Controller communication
s Create part, pallet

53 return renderInfolist: part, pallet

54 | }

55 S tStopwatch
56 B /// <summary>

57 /// Called to render the Shape Script object

58 f// </summary>

59 | /// <returns>The list of shapes to render</returns>

60 El public override woid Render (IEnumerable- rInfo> renderInfolist) |

61 if (this.IsInitialized == felse) {

62 DefaultFunctions.InitializeObject (this, renderInfolist):

63 return ; i a dRenderinfo
64 ¥

65

s SetNextStep

67 }

The DetectMechanicalComponentsCollision() function is inserted into the point at which you
drop it.

Toolbox

_<Sear:h> v

Belt

‘ ‘ ‘ ‘- m ® ® | i Release Mode v | l"
I_L

Line Number: | "Go'to Line

>
if (shepe !'= null) { . » Clamp part, pallet

45 DefaultFunctions.CreateObject (shape, "CollisionSource”, "Groupl®, renderInfolist); e

h 1 P Controller communication

51 B Create part, pallet

52

53 return renderInfolist: > part, pallet

54 }

55 » S tStopwatch

56 /// <summary> —

57 /// Called to render the Shape Script object

58 /47 <fsummary> MechanicalComponentsCollision

59 /// <returns>The list of shapes to render</returns>

60 [ public override void Bender(IEnumerable<ShapeRenderInfo> renderInfolist) { DetectPartCo

61 if (this.IsInitialized == false) {

62 DefaultFunctions.InitializeCbject (this, renderInfolist);:

63 return ;

64 }

65

6 |Pefaultrunctions.DetectMechanicalComponentsCollision (IExtendedShapeScript shapesScript, s

67 }

68 Transfer part, pallet

59 }

70 [}

Specify appropriate variables as arguments to the DetectMechanicalComponentsCollision()
function.

Refer to DetectMechanicalComponentsCollision on page A-37 for details on the DetectMe-
chanicalComponentsCollision() function.
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8 Executing a 3D Simulation

The following is an example where the BOOL global variable collisionFlag in the Controller
new_Controller_0 changes to TRUE when the mechanical component MehanicalModel000 col-
lides with another mechanical component.

‘ = maeow | £ Release Mode v {‘

Go to Line
48 if (shape '= null) [
ag DefaultFuncticns.CreateObject (shape, "CollisionSource®, "Groupl®”, renderInfolist);
58 }
51
52
53 return renderInfolist;
54 }
55
56 [ // <summary>
57 /// Called to render the Shape Script object
58 11] <ris BTY>
59 /// <returns>The list of shapes to render</returns>
68 [ public override void Render(IEnumerable< rInfo> renderInfolist) {
61 if (this.IsInitialized — false) {
62 DefaultFunctions.InitializeObject (this, renderInfolist);
63 Teturn :
64 3
65
66 lDefaultFunctmns.Det,ec,rMn hanicalC sCollision(this, "MechanicalModel000, Entire Mechanical™, 1, "new Controller 0", "colliaion]:‘].ag“);l
67 }
68
69 1
70 [}
L& .|

@ Additional Information

You can get the first argument of the DetectMechanicalComponentsCollision() function, i.e., the
Name which is registered in Collision Filter, from the Collision Filter. In the Collision Filter tab
page, copy the Collision Filter Group Items for the target mechanical component. You can paste
the Name which is registered in Collision Filter into the Shape Script.

Scene Graph

and then save the project, the object is

n Filter Group Name n Filter Group ltems Falling |Reset fallin

uonoun4 uopaalaQ UOISI|OD £-8

Filter Group 1-item collection

1-item collection

| MechanicalModel0D0, Entire My<fan = N
py Ctrl=C

4 Start the Simulator of the Controller.

5 Add a Shape Script that executes the DetectMechanicalComponentsCollision() function to the
Shape Script Sequence and execute the Shape Script.
Refer to 6-3-2 Setting the Execution of Shape Scripts on page 6-12 for information on how to
add a Shape Script. Refer to 8-1-3 Executing the Shape Scripts for the Part on page 8-3 for
information on how to execute a Shape Script.
Executing the Shape Script causes a log to be displayed in the Trace Message tab page for
the Shape Script if a collision is detected.

sjduog adeys yim suoisi|oD 109)9Q 0} MOH #-€-8

1001, Entire Mechani
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8 Executing a 3D Simulation

@ Additional Information

If the Controller’s variables need not be changed when a collision is detected, set the argu-
ments Controller name and BOOL global variable name of the Controller of the DetectMechani-
calComponentsCollision() function to string.Empty (blank character).

I Getting the Name of 3D Shape Data That Caused a Collision

The following describes how to get the name of 3D shape data that caused the collision.

1 Add the GetCollidingSourceNames() function to anywhere in the Shape Script.
Select GetCollidingSourceNames under StatusHandling in the Toolbox and drag it to any
point.

‘Shape Seriptd. X/

| | |m » » & o EEE—E|

Belt

Line Number:
Clamp part, pallet

Controller communication

return renderInfolist:

54 | ¥

55

56 H /17 <summary>

57 /// Called to render the Shape Script cbiect

58 [/} </summary>

59 | /// <returns>The list of shapes to render</returns>

68 o public override void Render (IEnumerable<: Info> renderInfolist) {
61 if (this.IsInitialized == false) {

62 DefaultFuncticons.InitializeObject (this, renderInfolist):

63
64
65
56
67
58 S
69 : 1 G SetNextStep
70
71 i Transfer part, pallet
72 |

B 1
74 |3

7 |

|m = = & o FEEE | 9

L:

Go to Line

= Clamp part, pallet
return renderInfoliat;

54 }

55

56 f{/ <summary>

57 /// Called to render the Shape Script cbject

58 f4/ </summary>

59 | /// <returns>The list of shapes to render</returns>

6@ H public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) {
61 if (this.IsTnitialized = false} {

62 DefaultFunctions.InitializeObject (this, renderInfolist);

63 return ;

64 }

65

66 [chis.GetCollidingSourceNames (string c.o111d1n SourceNames:

67

68 foreach (var name in collidingSourceNames) {

69 Trace.WriteLine (name);

7@ }

7nf | }

72

73 }

74 [}

75 .

2 Specify appropriate variable as arguments to the GetCollidingSourceNames() function.
Refer to GetCollidingSourceNames on page A-39 for details on the GetCollidingSource-
Names() function.
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8 Executing a 3D Simulation

The following is an example of getting the Name of the 3D shape data that caused a collision
with Cylinder0 and assigning it to the variable collidingSourceNames.

53 return renderInfolist; .

54 }

55

56 H /// <sumnmary>

57 //f Called to render the Shape Script obiect

58 //F </summary>

59 | //f <returns>The list of shapes to render</returns>

60 B public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) |

61 if (this.IsInitialized == false) {

62 DefaultFunctions.InitializeObject (this, renderInfolist):

63 return ;

64 3

65

66 (var collidingSourceNames = this.GetCollidingSourceNames("Cylinder0”);:)

67

68 foreach (var name in collidingSourceHames) |

69 Trace.WriteLine (name) ;

70 3

| }

72

73 }

72 [}

75 [ |
I B ]

@ Additional Information

You can get the argument Name of the 3D shape data of the GetCollidingSourceNames() func-
tion from the Collision Filter. In the Collision Filter tab page, copy the target Collision Filter
Group Items.

3D shapes in the same group will not be detected.
group items and then save the project, the object is excluded from the collision detection targets.

sion Filter Group Name | Collision Filter Group Items | Falling [Reset fallini Coordinates while falling X, Y, Z, Yaw, Pitch, Roll)

Collision Filter Group 2-item collection +

4 Group0 1-item collection
1o}

4 Groupl
[0]

3 Start the Simulator of the Controller.

4 Add a Shape Script that executes the GetCollidingSourceNames() function to the Shape Script
Sequence and execute the Shape Script.
Refer to 6-3-2 Setting the Execution of Shape Scripts on page 6-12 for information on how to
add a Shape Script. Refer to 8-1-3 Executing the Shape Scripts for the Part on page 8-3 for
information on how to execute a Shape Script.
Executing the Shape Script causes a log to be displayed in the Trace Message tab page, with
Box0 detected as the target of the collision with CylinderO0.
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8 Executing a 3D Simulation

8-3-5  Collision Hull Settings

A collision hull is an aggregation of triangular pyramids that mimics 3D shape data for collision detec-
tion between 3D shape data that operates on the 3D Visualizer.

You can adjust collision hulls that affect the accuracy of collision detection by changing these settings
depending on the shape and complexity of the 3D shape data.

3D Visualization

Col
Location

0.000 0.000 0.000 0.000 0.000 0.000

20.128 -105.311 437.746 0.000 0.000 0.000

Advanced Settings - Collision Hull
(@)

e [
(b) Configuration Convex: True | Multiple Hulls: False

Visible

Flag indicat e rendered

Name

Item Description Set value Initial value
(a) | Visible Set whether to show collision hulls. Checked or un- | Unchecked
checked
(b) | Configura- | Configure the collision hull settings. Click the - Convex: True | Multi-
tion button at the right, and then configure the ad- ple Hulls: False
vanced collision hull settings.
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8 Executing a 3D Simulation

I Advanced Collision Hull Settings

Clicking the button at the right of Configuration under Advanced Settings — Collision Hull opens
the Collision hull configuration dialog box, in which you can configure advanced collision hull set-

tings.
The collision hull settings are listed in the following table.

Collision hull configuration

@ OrJ$Q P @]
¥ Convex Decomposition
Mode B [Frﬁcise 3
—— —
Plane Downsampling
b Convex Hull Downsampling ——
( ) Alpha
—(d)
-]
&
%)
=3
g
:
(c) _ &
(1]
a
5
(e) ® T
c
=]
a
=
Item Description Set value Initial value S
(a) | Basic Settings Convex Set whether to simplify the shapes of col- | Checked or un- | Checked

lision hulls. Select this check box to sim- | checked

plify collision hulls.

Simplifying collision hulls reduces the ac-

curacy of the collision detection, but im-

proves the speed at which images are

redrawn on the 3D Visualizer. Be sure to
simplify collision hulls, except for static
3D shape data such as belts and tables.

Not simplifying collision hulls may pre-

vent them from being displayed correctly.

If you clear this check box to disable the

function to simplify collision hulls, the col-

lision detection operates as follows.

* Collisions between objects are not de-
tected.

* For objects that do not have simplified
collision hulls, only surface collisions
are detected. Internal collisions are not
detected.

* The Falling option cannot be set.

sbumes |InH uoIsl|ioD G-¢-8
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8 Executing a 3D Simulation

Item Description Set value Initial value
Multiple Hulls Set whether to split the 3D shape data Checked or un- | Unchecked
into multiple pieces to generate collision | checked

hulls.
Splitting the 3D shape data decreases
the speed at which images are redrawn
on the 3D Visualizer, but improves the
accuracy of the collision detection.
You cannot set this in any of the follow-
ing cases.
* The 3D shape data consists of a sin-
gle part.
* The 3D shape data is generated with a
Sysmac Studio version that does not
support collision hull generation.
(b) | Convex Decom- | Mode Set the accuracy of collision hulls. None, Fast, None
position Selecting Custom allows you to adjust Balanced, Pre-
the following parameters. cise, or Cus-
To check the accuracy of collision hulls, tom
change the settings and then click the
Update button at the bottom to display
the collision hulls in the 3D editing area
on the right.
Resolution Set the maximum number of voxels to be | 10,000 to 100,000
generated during collision hull voxeliza- 64,000,000
tion.
Concavity Set the largest concave surface. 00to1.0 0.0
Plane Downsam- | Set the value that controls the search 1to 16
pling granularity of the best clipping plane.
Convex Hull Set the value that controls the accuracy 1to 16 4
Downsampling of the convex hull generation process
during clipping plane selection.
Alpha Set the value that controls the clipping 0.0t0 1.0 0
bias along the symmetry plane.
Beta Set the value that controls the clipping 0.0t0 1.0 0
bias along the rotation axis.
PCA Set whether to normalize the meshes in | Checked or un- | Unchecked
3D shape data. Select this check box to | checked
normalize the meshes.
Maximum Verti- Set the maximum number of vertices in a | 5 to 1024 255
ces single collision hull.
Minimum Volume | Set the value that controls the adaptive 0.0 to 0.01 0.00001
sampling of the generated collision hulls.
Project Hull Verti- | Set whether to project 3D shape data Checked or un- | Unchecked
ces vertices on collision hulls. Select this checked
check box to project vertices. Projecting
vertices improves the accuracy of colli-
sion hulls.
Convex Approxi- | Set whether to approximate collision Checked or un- | Unchecked

mation

hulls. Select this check box to approxi-
mate collision hulls. Approximation
means the loss of floating point preci-
sion.

checked

8-28
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8 Executing a 3D Simulation

Item Description Set value Initial value

(c) | Update button Reflect the settings on the collision hull -—-
displayed in the 3D editing area. This
button is enabled after you change any

settings.

(d) | 3D editing area The area to display collision hulls. Click -—- -
the Update button to update collision
hulls.

(e) | OK button Accept the settings and close the colli- --- -

sion hull configuration dialog box.

(f) | Cancel button Cancel the settings and close the colli- - -
sion hull configuration dialog box.

I Displaying Collision Hulls

To reduce the processing load for detecting collisions, the 3D shape data is simplified.

As a result, a collision may be evaluated as not a collision although it is a collision on the 3D Visualiz-
er, and vice versa. To check the simplified shape, open the setup tab page for the target 3D shape
data and select the Visible check box in Advanced Settings — Collision Hull. Selecting this check
box causes a simplified collision hull to be displayed on the 3D Visualizer.

4 3D Visualization

Visible

Collision Program

4 Location
Offset From Parent 0.000 0.000 0.000 0.000 0.000 0.000

Parent
Rotation Offset 20.128 -105.311 437.746 0.000 0.000 0.000
4 Others

Category

Description

uonoun4 uopaalaQ UOISI|OD £-8

Configuration Convex: True | Multiple Hulls: False

3D Visualization

Advanced Settings - Collision Hull

Collision detection setting 4-item collection
B[] Base
4 [2] X Stage

sbumes |InH uoIsl|ioD G-¢-8

Configuration Convex: True | Multiple Hulls: False H

[ | Y Stage
p 4 Rotate Axis

I Accuracy Adjustment for Collision Hulls

To use a collision hull that looks closer to the displayed 3D shape data for collision detection, select
the Multiple Hulls check box in the Collision hull configuration dialog box. Selecting this check box
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8 Executing a 3D Simulation

causes the 3D shape data to be analyzed and internally split into multiple parts. Collision hulls are
then generated for each of the split parts.

B Collision hull configuration

¥ Convex Decomposition

e @

~Custom Settings
Resolution
Concavity
Plane Downsampling
Convex Hull Downsampling

Alpha

Maximum Vertices
Minimum Volume

Project Hull
Convex App:

However, when a 3D shape data is made up of a single or a few objects as shown in the following
figure, selecting the Multiple Hulls check box is not very effective. To increase the accuracy of colli-
sion detection, change the accuracy of collision hulls in the Collision hull configuration dialog box.

® Mode: None

[B collision hull configuration — u] X

S ey

Multiple Hulls [~ 1

composition

Plane Downsampling
Convex Hull Downsampling
Alpha v |

\
PCA

Maximum Ve

Minimum Volum:
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8 Executing a 3D Simulation

® Mode: Fast

B Coliision hull configuration

¥ Ba

convex @

Multiple Hulls [ ®

Concavity

Plane Downsampling

Alpha

Beta

wm Vertices

Minimum

® Mode: Balanced

[ Collision hull configuration

Conv
Multiple Hulis [~ ®

¥ Convex Decom|

uonoun4 uopaalaQ UOISI|OD £-8

Plane Downsampling

Convex Hull Downsampling

Alpha

sbumes |InH uoIsl|ioD G-¢-8
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® Mode: Precise

Collision hull configuration

QP

omposition
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3D Simulation of Robot Integrated

Systems
]

This section provides an overview and use of functions that are available in a 3D sim-
ulation of robot systems with an Application Controller.

9-1  Outline of a 3D Simulation of Robot Systems with an Application

(00 011 o Y| = 9-2
9-1-1 Types of 3D SIMUIALION ......oooiiiieiie e 9-2
9-1-2 3D Simulation of Mechanical Components Controlled by IEC 61131-3

LANQUAGES ...ttt 9-2

9-1-3 3D Simulation of Robot Applications ...........cccuiiiiiiiiiii e 9-2

9-2 3D Simulation of Robot Systems..........cccccoviiiiiiri 9-4
9-2-1 Using a Peripheral Device to Manipulate Parts That Were Manipulat-

€d by @ RODOL ... 9-4
9-2-2 Using a Robot to Manipulate Parts That Were Manipulated by a Pe-

FIPNETAI DEVICE ..ot 9-5

9-2-3 Detecting Collisions of Parts That Are Manipulated Only by a Robot ............. 9-6
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9 3D Simulation of Robot Integrated Systems

9-1

Outline of a 3D Simulation of Robot
Systems with an Application Control-
ler

9-1-1

9-1-2

9-1-3

This section provides an overview of a 3D simulation of robot systems with an Application Controller
that controls not only robots, but also peripheral devices (such as mechanical components).

Types of 3D Simulation

There are the following two types of 3D simulation.

» 3D Simulation of Mechanical Components Controlled by IEC 61131-3 Languages
Create a Shape Script and use a Shape Script Sequence to create and manipulate parts and pa-
lettes, as described in Section 6 Creating Settings and Scripts for Operating the 3D Shape Data on
page 6-1. For the shapes of the part and palette to manipulate, specify 3D shape data in the Shape
Script.

» 3D Simulation of Robot Applications
In an Application Manager, use the emulation function of the Process Manager to operate the robot
and create and manipulate parts and pallets. For the shapes of the part and palette to manipulate,
specify 3D shape data with Process Manager parameters.

3D Simulation of Mechanical Components Controlled by IEC
61131-3 Languages

If the scope of 3D simulation is to verify the manipulation of parts with a mechanical component or
robot that is controlled by IEC 61131-3 languages, use a Shape Script and a Shape Script Sequence
to execute the 3D simulation.

In the Application Manager, right-click 3D Visualization and select Add — Shape Script from the con-
text menu to add a Shape Script. In the same way, select Add — Shape Script Sequence to add a
Shape Script Sequence. Write a program with the Shape Script that you added, register it to the
Shape Script Sequence, and execute the Shape Script Sequence.

Refer to Section 6 Creating Settings and Scripts for Operating the 3D Shape Data on page 6-1 for
details on the operating procedure.

3D Simulation of Robot Applications

If the scope of 3D simulation is to verify the operation of a robot to pick up and place parts with an
Application Manager, use the emulation function of the Process Manager to execute the 3D simula-
tion.

To use 3D shape data for the part and palette that you added to 3D Visualization in the Application
Manager, select Pick Part and Place Part Target under Process in the Application Manager and reg-
ister the shape data in Palette Properties and Shape Display on the respective tab pages.
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9 3D Simulation of Robot Integrated Systems

M Explorer

Configuration

;}\pp\icaiionManagerCl |

[—— s
|Belt: Latching, belt camera, or spacing interval

nager(/Pick Pallet

d

[ApplicationManager(/part

Belt Properties - 1], Latch

Select Task Status Control from the View menu and, in the Task Status Control window, select the
target Process Manager and click the Start button to start a 3D simulation.

ControlSettings 3% e Start
Task Manager
| 8] 'u‘u’.atc}'uer Undock
+ File Browser
Virtual Front Panel

ApplicationManager(
Process Manager
@  Process Manager

J9]j013u09 uonesljddy ue yuM swalsAg 30qoy J0 uoneNWIS < B JO suINO L-6

suopjeo||ddy J0qoy jo uonenwIS ag £-1-6
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9 3D Simulation of Robot Integrated Systems

9-2 3D Simulation of Robot Systems

Using a Shape Script, a Shape Script Sequence, and the emulation function of the Process Manager
enables you to execute a 3D simulation of a robot and peripheral devices (mechanical components,
etc.) including the part.

9-2-1 Using a Peripheral Device to Manipulate Parts That Were Manip-
ulated by a Robot

If the scope of 3D simulation is to verify the operation of a robot to pick up and place parts with an
Application Manager and manipulate the parts with a peripheral device (mechanical component, etc.)
that is controlled by IEC 61131-3 languages, or to place parts that were picked up by a robot on a con-
veyor belt and move them on the conveyor, do the following.

» Add methods to the Shape Script and create in advance the parts to generate with the emulation
function of the Process Manager as many as you need. In the CreateRenderInfo method, the Crea-
teMultipleObjectsForNonCameralLatch method is used to generate parts that are used in the Proc-
ess Manager.

» To allow the Shape Script to manipulate parts that were manipulated in the Process Manager, add a
method for part handover processing to the Shape Script. In the Render method, the UpdatePartDa-
taFromPackManager method is used to allow the Shape Script to manipulate parts that were manip-
ulated in the Process Manager.

Program the Shape Script as follows.

Line Number: [ Go to Line
| 37 // The rendering data should be created once. Drawing resources .‘
38 // are generated for each new instance of render information that
39 //7 i3 ges ated.
48 [/ </remarks>
41 H public cverride IEnumerable<ShapeRenderInfe> CreateRenderInfo{) {
42 this.IsTnitialized = false;
43
a4 /f Create the Shapes for rendering once in the CONSTruUCTOr
45 List: Info> renderInfolist = new List<ShapeRenderInfo>():
46
47 // Please assign your shape.
48 ICadData partModel = (ICadData) ace[”/ApplicationManager0/HeadASSY"] as ICadData;
49 DefaultFunctiona.CreateMultipleObjectsForNonCaneraLatch(this, partModel, "part”, "partGroup”, 10, renderInfolist):
50
51 return renderInfolist;
52 }
53
54 [ 77/ <summary>
55 // Called to render the Shape SCript object
56
57 The list of shapes to render</returns>
58 H ide void Render(IEnumerable<ShapeRenderInfos renderInfolist) |
59 | if (this.IsInitialized == false) |
68 DefaultFunctions.InitializeObject (this, renderInfolist);
61 return ;
62 1
63
64 ICadData partModel = (ICadData) ace["/ApplicationMsnager0/HeadASSY"];
65 IBox placelModel = (IBox) ace["/ApplicationManager0/Boxl”];
66 IBox beltModel = (IBox) ace["/ApplicationManager/Belt"];
67 MechanicalDataModel xyzTableModel = (MechanicalD: 1) ace["/ApplicationM; 0/KYZTable"];
68 var controller = "new_Controller_0";
63
70 DefaultFuncticns.UpdatePartDataFromPackManager (partModel, placelModel, renderInfolist):
71
72 DefaultFunctions.ClampPart (this, 1, xyzTableModel, partModel, placelModel, renderInfolist);
73 DefsultFunctions.ReleasePart(this, 2, xyzTableModel, partModel, beltModel, renderInfolist);
74 DefaultFunctions.MoveObjectOnBelt (this, controller, “"move belt”, beltModel, new Transform3D(100, 0, 0), renderInfolist);
75 e .
76 .
L L B

Refer to A-1-1 Function List on page A-2 for details on the methods.
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9 3D Simulation of Robot Integrated Systems

9-2-2  Using a Robot to Manipulate Parts That Were Manipulated by a
Peripheral Device

If the scope of 3D simulation is to verify the manipulation of parts with a peripheral device (mechanical
component, etc.) that is controlled by IEC 61131-3 languages and you want to use the Process Man-
ager to place them on a conveyor belt and use an Application Manager to pick up and place them, do
the following.

» Add a method to perform the part handover processing to the Process Manager, which you created
and operated with the Shape Script, to the Shape Script. In the Render method, use the MovePar-
tOnPackManagerSensorLatchBelt method to move the parts that were placed on the belt by the
ClampPart and ReleasePart methods to the latched position to allow the Process Manager to ma-
nipulate them.

Program the Shape Script as follows.

|- = e w ‘ % [Release Mode ¥ ‘ I|

48 3 >

a B public override IEnumerablec! Infos Crea nfo() { [~

2 this.IsInitialized = false;

43

a // Create the Shapes for rendering once in the constructor

4 List<ShapeRenderInfos> renderInfolist = new List<ShapeRenderInfo>();

46

47 // Please assign your shape.

4 ICadData shape = (ICadData) ace["/BEpplicationManzger0/HeadASSY"] as ICadData; ©
49 DefaultFunctiens.CreateMultipleQbjects (shepe, "part”, "partGroup”, 5, renderInfolist); 'I\,
50

51 return renderInfolist: w
52 ¥ o
53 (7))
52 B / =
55 / 3
56 / =
s7 | / e list of shapes to render</returns> E"_
58 H public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) { o
59 if (this.IsInitialized == false) { 1
50 DefaultFunctions.InitializeObject (this, renderInfolist): °
61 return : -
62 b

2
54 ICadData partModel = (ICadData) ace[”/ApplicatiocnManager0/HeadASSY"]: o
65 IBelt beltModel = (IBelt) ace["/ApplicationManager0/Pick Belt™]; o
66 IProcessManager processManager = (IProcessManager) ace["/EpplicationManagerd/Process Manager”]: -
67 IBox placelModel = (IBox) ace["/ApplicationManager0/Boxl"]: (2]
68 MechanicalDataModel xyzTableModel = (MechanicalDataModel) ace["/BpplicationManager0/XYZTable"]; ‘g
9 var controller = "new Controller 07: -
78 ]
71 DefaulcFunctions.LoadPart (this, controller, "part Load”, partModel, null, new Transform3D(375, -700.0, 227.0), placelModel, renderInfolist); 3
72 (7]
73 DefaulcFunctions.ClampPart (this, 1, xyzTableModel, partModel, placelModel, renderInfolist);

74 DefaulcFunctions.ReleasePart (this, 2, xyzTableModel, partModel, beltModel, renderInfolist):

75

76 DefaulcFunctions.MovePartOnPach rlatchBelt (this, processManager, beltModel, renderInfolist);

78 DefaultFunctions.UnloadPart (this, controller, “part_unload”, partModel, null, renderInfoList);

7 I

@
g
[

B I |

Refer to A-1-1 Function List on page A-2 for details on the methods.

In addition, clear the Latch Period in Emulation Mode (mm) check box in the Process Manager’s
belt settings to stop the Process Manager from generating parts.

901na( |esayduad e Aq pajejn
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9 3D Simulation of Robot Integrated Systems

Cantroller | /new_Controller 0/Cantroller Settings|

| EncoderChannel | LatchEnabled | Signal Nur

=10 o 1001

M Precautions for Correct Use

You can use a robot application to continue to manipulate the parts and pallets that were creat-
ed and manipulated by a Shape Script only if you selected Application Sample — Pack
Manager Sample from the Insert menu and, in the Pick and Place Sequence: Select
Configuration page displayed, select the With a belt latch sensor or At a pallet located by a
belt latch sensor option in the Pick Configuration step.

| Pick and Place Sequence: Select Configuration

How will the parts be presented to the robot?

@ At a fixed position

9-2-3  Detecting Collisions of Parts That Are Manipulated Only by a
Robot

Even if the scope of 3D simulation is only to verify the operation of a robot to pick up and place parts
with an Application Manager and you do not perform a 3D simulation of peripheral devices (mechani-
cal component, etc.) that are controlled by IEC 61131-3 languages, you still need to create a Shape
Script and execute a Shape Script Sequence to detect collisions between the parts.

» Add methods to the Shape Script and create in advance the parts to generate with the emulation
function of the Process Manager as many as you need. In the CreateRenderinfo method, the Crea-
teMultipleObjectsForNonCameralLatch method is used to generate parts that are used in the Proc-
ess Manager.

« Add a method to allow you to recognize a collision, either by a trace message or by a change in the
value of a Controller variable, to the Shape Script if a part collides with the target 3D shape data. In
the Render method, the DetectPartCollision method is used to detect whether the part manipulated
in the Process Manager collides with the target 3D shape data. To use a camera to handle more
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9 3D Simulation of Robot Integrated Systems

than one type of part, use the CreateMultipleObjectsForCameralLatch method instead of the Create-
MultipleObjectsForNonCameralLatch method.

Program the Shape Script as follows.

|- m e owm | o F‘.eleaseMadE"

40 | //F </remarks> [ |
41 [ public override TEnumerable<ShapeRenderInfo> CreateRenderInfo{] |

42 this.IsInitialized = false;

43

a4 /4 Create the Shapes for rendering once in the constructor

45 List<ShapeRenderInfos> renderInfolist = new List<ShapeRenderInfo>():

46

47 /4 Please assign your shape.

a8 ICadData partModel = (ICadData) ace["/ApplicationManager0/HeadASSY"] as ICadData;

49 DefaultFuncticns.CreateMultipleObjectsForNonCameralatch(this, partModel, “"part®, “"partGroup”, 10, renderInfolist):
5@

51 return renderInfolist;

52 | 3

53

54 = /// <summary>

55 /// Called to render the Shape Script object

56 //f </summary>

57 /// <returns>The list of shapes to render</r T

58 [ public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) |

59 if (this.IsInitialized == false) |

60 DefaultFunctions.InitializeObject (this, renderInfoList);

61 return ;

62 3

63

64 ICadData partModel = (ICadData) ace["/ApplicaticnManager(/HeadASSY"]:

65 IBox box1Model = (IBox) ace[”/ApplicationManager0/Boxl"™];:

66 IBox box2Model = (IBox) ace["/ApplicationManager(/Box2"]:

67 var controller = "new Controller 07;

68

59 DefaultFunctions.DetectPartCollision(this, partModel, box1Model, 1, controller, renderInfolist):
70 DefaultFunctions.DetectPartCollision(this, partModel, box2Model, 1, controller, renderlInfolist);
71 1

72

Refer to A-1-1 Function List on page A-2 for details on the methods.

swaysAg J0qoy Jo uonenwIs ag z-6
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Useful Functions
]

This section describes useful 3D simulation functions.

10-1 Updating All CAD Data........ccooiiiciiiiinmerrricre s ssssssres e e s e se s ssmmnne e e e s 10-2
10-1-1 Procedure to Update All CAD Data........cccueieeeeeiiiiiiee e 10-2
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10 Useful Functions

10-1 Updating All CAD Data

You can update one set of CAD data that contains 3D shape data with another set of CAD data at
once.

By updating CAD data in preliminary design created for feasibility check with CAD data in detailed de-
sign, you can use programs and scripts that you created without making major changes.

10-1-1  Procedure to Update All CAD Data

Use the following procedure to update all CAD data.

@ Additional Information

You can optionally set the mesh coarseness of CAD data at the time of import. Refer to the
Sysmac Studio Robot Integrated System Building Function with Robot Integrated CPU Unit
Operation Manual (Cat. No. W595) for details on the option settings.

1 Right-click 3D Visualization in the Multiview Explorer and select Update All 3D Shapes from
the menu.

mulation batch execut

Simulation batch sto

The Import CAD File wizard starts and the Select file page is displayed.
In the Select file page, you can select a single CAD file. Refer to 4-3-1 Types of Supported
CAD Data Files on page 4-10 for the types of supported CAD files.

2 On the Select file page, select the source CAD file, and then click the Next button.
The 3D Shape Data Assignment page is displayed.
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10 Useful Functions

3D Shape Data Assignment
Link an assembly to 3D shape data included in the project.

Import Fi

b ag and drop configuration element in the tree on the left field to the 3D shape data in the center field.

Part
(o selection)

+00Yaw  +90 Pitch

ejeq @vo Iv bunepdn L-01

Box0
(o selection)

MechanicalModel000.8ase
(o selection)

MechanicalModel000.Finger1
(o selection)

MechanicalModel000Finger2
(o selection)

K cable-10

(a) (b) (c)

ejed Avo IV d¥epdn 0} 8inpadold L-1-0l

Item Description
(a) | Source CAD data Data in the selected CAD file is displayed. This represents the
structure of parts that make up the CAD data.
(b) | Target 3D shape data 3D shape data in the project is listed.
(c) | Source CAD data in the 3D A 3D view of the source CAD data is displayed.
Visualizer

3 Drag any part in the source CAD data to a target 3D shape data item.

3D Shape Data Assignment

Link an assembly to 3D shape data included in the project.

Import File
= 3D Shape Data Assignmen

Drag and drop configuration element in the tree on the left field to the 3D shape data in the center field.

Part +80Yaw  +90 Pitch

(no selection)

Box0
(o selection)

MechanicalModel000Finger1
(o selection)

MechanicalModel000.Finger2
(o selection)

The source CAD data is assigned to the target 3D shape data.
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10 Useful Functions

Drag and drop configuration element in the tree on the left field to the 3D shape data in the

Part
{no selection)

Boxd
(no selection)

MechanicalModel000 Finger
(o selection)

MechanicalModel000Finger2
{no selection)

To cancel a selection, click the X button at the right of the name of the assigned CAD data.

4 Assign all the necessary source CAD data, and then click the Finish button.
The target 3D shape data is updated with the CAD data that you specified.
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This section provides the supplemental information for main contents, such as de-
scriptions about functions used in Shape Script.

A-1

Functions Used in Shape Scripts ......ccccciiiiiiiiiiiinir e A-2
A-1-1 FUNCHION LISt ... A-2
A-1-2 Creating and Displaying Parts and Pallets ............ccccccoeviiiiiiiiiiciiiee e, A-8
A-1-3 Conveying Parts and Pallets ... A-20
A-1-4 (0701 01Y-) o] PP OUPRUPPRPURRN A-22
A-1-5 Clamping Parts and Pallets ... A-24
A-1-6 Placing Parts and Pallets ... A-30
A-1-7 Changing and Detecting Status.........ccccoviieiiiiieeee e A-36
A-1-8 Sharing Variables with the Controller ..............ccoooiiiiiiii i, A-40
A-1-9 Cooperation with the Process Manager ...........ccoccviiiiieeiiiii e A-61
A-1-10 Measuring Execution Time of Shape ScriptS.........ccoccvviiiiiiiiiiiie, A-64
A-1-11 Updating Functions Used in Shape ScriptS.........ccccooviviiiiiiiiieciieceec e A-65

Differences between the Simulator and the Physical Controller............ A-69
A-2-1 Operation of FUNCHONS ........cccuviiiiiciiieiee e A-69

Execution Time of Shape ScCripts ....c.cccccviiiccciccecerirr e A-70
A-3-1 Checking the Execution Time with the System Monitor .............cccccceiiieennns A-70
A-3-2 Measuring Execution Time with Stopwatch Constructs............ccocoeeviiiinnnn. A-71
A-3-3 Speeding Up the Processing of Shape Scripts .........ccceeiiiiiiiiiieceiecee A-72

Behaviors Settings.........ccccininnmi s ————— A-77
A-4-1 Availability of Behaviors Settings for 3D Shape Data..........ccccccccvvevieeeiinenn. A-77
A-4-2 How to Use Shape Scripts and Behaviors Settings Simultaneously ............. A-79
A-4-3 How to Represent a Robot Hand Tool Changer..........ccoccvviiiiiiiiieciiiice, A-80
A-4-4 How to Represent a Pallet............oooviiiiiiiiiii e A-81
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A-1 Functions Used in Shape Scripts

Functions enabling basic operations or processing on a part are provided for Shape Script that defines
behaviors of the part.
Refer to 6-5-2 Shape Script Programming on page 6-21 for how to input functions.

M Precautions for Correct Use

Functions available in Shape Scripts are defined in Shape Scripts. When a Shape Script is cre-
ated, all functions are defined in the Shape Script. Keep the following points in mind when you
edit a Shape Script.

* Do not delete or modify the definitions of functions used in the Shape Script. Otherwise, mal-
function of the related function may result. If you deleted or changed a definition by mistake,
create a Shape Script, and copy and paste the code describing the behavior of the part to the
new Shape Script.

» To use in an existing Shape Script the functions added or updated through an upgrade of
Sysmac Studio, you must use a Shape Script that provides the new definitions of the func-
tions. Create a Shape Script with the upgraded Sysmac Studio, and copy the code describing
the behavior of the part from the existing Shape Script and paste the code in the new Shape
Script.

* If you use Default Functions under Shape Script Functions, you can use Update Default
Functions to update the functions. Refer to A-1-11 Updating Functions Used in Shape Scripts
on page A-65 for the procedure.

A-1-1 Function List

Functions available in Shape Script are listed below.
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Category

Creating and displaying
parts and pallets

Variable name Description Reference
CreateObject Create a part or a pallet. CreateObject on page
A-8

CreateMultipleObjects Create multiple parts or CreateMultipleObjects on

pallets. page A-9
CreateMultipleObjects- Create multiple parts or CreateMultipleObjectsFor-
ForCameraLatch palettes that cooperate Cameralatch on page

with the emulation func- A-9

tion of the Process Man-

ager.
CreateMultipleObjects- Create multiple parts or CreateMultiple ObjectsFor-
ForNonCameralLatch palettes that are used by | NonCameralatch on

the emulation function of | page A-12

the Process Manager.
LoadPart Display parts. LoadPart on page A-13
LoadPallet Display pallets. LoadPallet on page A-15

LoadPartOnPallet Display parts on a pallet. | LoadPartOnPallet on
page A-16
UnloadPart Hide the part by entering | UnloadPart on page
the BOOL variable of the | A-17
Controller.
UnloadPallet Hide the pallet by entering | UnloadPallet on page

the BOOL variable of the
Controller.

A-18

UnloadCollidingPart

Hide the part after collid-
ing with the designated
3D shape data.

UnloadCollidingPart on
page A-19

UnloadCollidingPallet

Hide the pallet after collid-
ing with the designated
3D shape data.

UnloadCollidingPallet on
page A-19

Conveying parts and pal- | PushPart Push the part by the cylin- | PushPart on page A-20
lets der.
PushPallet Push the pallet by the cyl- | PushPallet on page A-21
inder.
Conveyor MoveObjectOnBelt Move the part or pallet on | MoveObjectOnBelt on
the conveyor. page A-22

InitializeMechanicalCon-
veyor

Initialize the mechanical
component Conveyor.

InitializeMechanicalCon-
veyor on page A-23

MoveObjectOnMechani-
calConveyor

Move the parts or pallets
on the mechanical com-
ponent Conveyor.

MoveObjectOnMechani-
calConveyor on page
A-23

Sysmac Studio 3D Simulation Function Operation Manual (W618)
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Category

Clamping parts and pal-
lets

Variable name Description Reference
ClampPart Pick up the part. ClampPart on page A-24
ClampPallet Pick up the pallet. ClampPallet on page

A-25
ClampPartOnPallet Pick up the part on the ClampPartOnPallet on
pallet. page A-26
ClampPartBySignal Pick up the part on a ClampPartBySignal on
grasping signal. page A-27
ClampPalletBySignal Pick up the pallet on a ClampPalletBySignal on
grasping signal. page A-28
ClampPartOnPalletBySig- | Pick up the part on the ClampPartOnPalletBySig-

nal

pallet on a grasping sig-
nal.

nal on page A-29

Placing parts and pallets

ReleasePart

Place the part picked up.

ReleasePart on page
A-30

ReleasePallet

Place the pallet picked
up.

ReleasePallet on page
A-31

ReleasePartOnPallet Place the part which ReleasePartOnPallet on
picked up to the pallet. page A-32

ReleasePartBySignal Release (place) the part ReleasePartBySignal on
according to a grasping page A-32

signal of the robot hand.

ReleasePalletBySignal

Release (place) the pallet
according to a grasping
signal of the robot hand.

ReleasePalletBySignal on
page A-34

ReleasePartOnPalletBy-
Signal

Release (place) the part
to the pallet according to
a grasping signal of the
robot hand.

ReleasePartOnPalletBy-
Signal on page A-35

Changing and detecting
status

SetNextStep

Change the value of ste-
pld.

SetNextStep on page
A-36

DetectPartCollision

Detect that the part or pal-
let collides with the me-
chanical component.

DetectPartCollision on
page A-37

DetectMechanicalCompo-
netsCollision

Detect that the mechani-
cal component collides
with another mechanical
component.

DetectMechanicalCompo-
nentsCollision on page
A-37

SetClampStatus

Write the grasping (collid-
ing) status of the robot
hand to the variable of the
Controller.

SetClampStatus on page
A-38

GetCollidingSource-

Get the names of all 3D

GetCollidingSource-

Names shape data that collided Names on page A-39
with the specified 3D
shape data.
Sharing variables with the | GetBoolVariable Read the value of a GetBoolVariable on page
Controller BOOL variable from the A-40
specified Controller.
SetBoolVariable Write values of BOOL var- | SetBoolVariable on page

iables of the specified
Controller.

A-40
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Category

Variable name

Description

Reference

GetlntegerVariable

Read the value of a DINT
variable from the speci-
fied Controller.

GetlintegerVariable on
page A-41

SetlntegerVariable

Write values to DINT vari-
ables of the specified
Controller.

SetintegerVariable on
page A-41

Get**Variable Read the value of an inte- | Get**Variable on page
ger variable from the A-42
specified Controller. For
"**" of the function name,
specify the data type of
the Controller variable.

Set**Variable Write values to integer Set**Variable on page
variables of the specified | A-43
Controller. For "**" of the
function name, specify the
data type of the Controller
variable.

GetByteArrayVariable Read the values of a GetByteArrayVariable on
BYTE array variable from | page A-44
the specified Controller.

SetByteArrayVariable Write values to a BYTE SetByteArrayVariable on
array variable in the page A-44
specified Controller.

GetBoolArrayVariable Read the values of a GetBoolArrayVariable on
BOOL array variable from | page A-45
the specified Controller.

SetBoolArrayVariable Write values to a BOOL SetBoolArrayVariable on
array variable in the page A-45
specified Controller.

GetlIntegerArrayVariable Read the values of a GetlIntegerArrayVariable

DINT array variable from
the specified Controller.

on page A-46

SetlntegerArrayVariable

Write values to a DINT ar-
ray variable in the speci-
fied Controller.

SetintegerArrayVariable
on page A-46

GetWordArrayVariable Read the values of a GetWordArrayVariable on
WORD array variables page A-47
from the specified Con-
troller.

SetWordArrayVariable Write values to a WORD | SetWordArrayVariable on
array variable in the page A-47
specified Controller.

GetDwordArrayVariable Read the values of a GetDwordArrayVariable
DWORD array variable on page A-48
from the specified Con-
troller.

SetDwordArrayVariable Write values to a DWORD | SetDwordArrayVariable

array variable in the
specified Controller.

on page A-48
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Category Variable name

Description

Reference

GetLwordArrayVariable

Read the values of an
LWORD array variable
from the specified Con-
troller.

GetLwordArrayVariable
on page A-49

SetLwordArrayVariable

Write values to an
LWORD array variable in
the specified Controller.

SetLwordArrayVariable on
page A-50

GetRealArrayVariable

Read the values of a RE-
AL array variable from the
specified Controller.

GetRealArrayVariable on
page A-50

SetRealArrayVariable

Write values to a REAL
array variable in the
specified Controller.

SetRealArrayVariable on
page A-51

GetLrealArrayVariable

Read the values of an
LREAL array variable
from the specified Con-
troller.

GetLrealArrayVariable on
page A-51

SetlLrealArrayVariable

Write values to an LREAL
array variable in the
specified Controller.

SetlLrealArrayVariable on
page A-52

GetStringArrayVariable

Read the values of a
STRING array variable
from the specified Con-
troller.

GetStringArrayVariable on
page A-52

SetStringArrayVariable

Write values to a STRING
array variable in the
specified Controller.

SetStringArrayVariable on
page A-53

Get**ArrayVariable

Read the values of an in-
teger array variable from
the specified Controller.
For "*" of the function
name, specify the data
type of the Controller vari-
able.

Get**ArrayVariable on
page A-53

Set**ArrayVariable

Write values to an integer
array variable in the
specified Controller. For
"**" of the function name,
specify the data type of
the Controller variable.

Set**ArrayVariable on
page A-54

CreateGetVariableList

Create a new read varia-
ble list, which is used to
read multiple variables
from the Controller.

CreateGetVariableList on
page A-55

AddToGetVariableList

Add the variable to read
from the Controller to the
read variable list.

AddToGetVariableList on
page A-56

GetVariableValues

Read the values of multi-
ple variables from the
Controller at a time.

GetVariableValues on
page A-57

A-6
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Category

Variable name

Description

Reference

GetValueFromVariableVa-
lueList

Get the value of a varia-
ble that you read with the
GetVariableValues() func-
tion.

GetValueFromVariableVa-
lueList on page A-57

CreateSetVariableList

Create a new write varia-
ble list, which is used to
write multiple variables
from the Controller.

CreateSetVariableList on
page A-58

AddToSetVariableList

Add the variable and val-
ue to write to the Control-
ler to the write variable
list.

AddToSetVariableList on
page A-59

SetVariableValues

Write values to multiple
Controller variables at a
time.

SetVariableValues on
page A-60

GetCurrentControllerTime

Read the internal simula-

GetCurrentControllerTime

tion time of the specified on page A-60
Controller.
Cooperation with the MovePartOnPackMana- Move the part that is MovePartOnPackMana-
Process Manager gerSensorLatchBelt present on the conveyor gerSensorLatchBelt on

in the Process Manager
to the latched position to
allow it to be continuously
manipulated by the emu-
lation function of the Proc-
ess Manager.

page A-61

MovePalletOnPackMana-
gerSensorLatchBelt

Move the pallet that is
present on the conveyor
in the Process Manager
to the latched position to
allow it to be continuously
manipulated by the emu-
lation function of the Proc-
ess Manager.

MovePalletOnPackMana-
gerSensorLatchBelt on
page A-61

SetPackManagerPartPo- | Write the position of the SetPackManagerPartPo-
sition part that is manipulated in | sition on page A-62

the Process Manager to a

Controller variable.
UpdatePartDataFrom- Allow the Shape Script to | UpdatePartDataFrom-
PackManager continue to manipulate PackManager on page

the part that was picked
up and placed in the
Process Manager.

A-63

UpdatePartDataOnPallet-

Allow the Shape Script to

UpdatePartDataOnPallet-

FromPackManager continue to manipulate FromPackManager on
the part that was picked page A-64
up and placed on the pal-
let in the Process Manag-
er.
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Category

Measuring Execution
Time of Shape Scripts

Variable name Description Reference
StartStopwatch Start measurement of ex- | StartStopwatch on page
ecution time of a Shape A-64
Script.
StopStopwatch Stop measurement of ex- | StopStopwatch on page

ecution time of a Shape

A-65

Script.

A-1-2

I CreateObject

Creating and Displaying Parts and Pallets

Create a part or a pallet.

® Function Call

Function

CreateObject( IShapeBase objectModel, string name, string collisionGroup, List<ShapeRender-
Info> renderinfoList )

Used in

CreateRenderInfo()

® Arguments

Argument Description Notation example
IShapeBase object- Ahead of this function, define variables to which the CAD | ICylinder objectModel
Model data model (e.g. ICylinder for a cylinder) and the 3D = (ICylinder) ace["/

shape data registered in the project (the device name and | ApplicationManager0/
the 3D shape data name) have been assigned in ad- Part");
vance.
string name Specify an instance name used in the Render function by | "Part"
string.
string collisionGroup Specify the name of Collision Filter Group to be registered | "PartGroup”

by string.

List<ShapeRenderIn-
fo> renderinfoList

List structure consists of the 3D shape data name, in-
stance name, Collision Filter Group name mentioned
above. It is called Part/Pallet Instance List.

® Description

Instantiate the 3D shape data, which designated as objectModel, in the name of name to handle

the data as a part.

If you use the part instantiated through this function in the Render function, it is necessary to speci-
fy names of the part’s 3D shape data and Part/Pallet Instance List. Some functions require to spec-

ify the instance name.

L~ Version Information

The CreateObject() function causes a compiling error in Sysmac Studio version 1.40 if it is in-
cluded in a Shape Script that is newly created in Sysmac Studio version 1.42 or higher.

A-8
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I CreateMultipleObjects

Create multiple parts or pallets.

® Function Call

Function | CreateMultipleObjects( IShapeBase objectModel, string name, string collisionGroup, int count,
List<ShapeRenderInfo> renderinfoList )
Used in | CreateRenderinfo()

® Arguments

Argument Description Notation example
IShapeBase object- Ahead of this function, define variables to which the CAD | ICylinder objectModel
Model data model (e.g. IBox for a box) and the 3D shape data = (ICylinder) ace["/
registered in the project (the device name and the 3D ApplicationManager0/
shape data name) have been assigned in advance. Part");

string name Specify an instance name used in the Render function by | "Part"
string.

string collisionGroup Specify the name of Collision Filter Group to be registered | "PartGroup"

by string.

int count

Specify the number of parts or pallets to create.

List<ShapeRenderIn-
fo> renderInfoL.ist

List structure consists of the 3D shape data name, in-
stance name, Collision Filter Group name mentioned

s)diiog adeys ul pesn suonoung |-y

above. It is called Part/Pallet Instance List.
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@ Description
Instantiate the 3D shape data, which designated as objectModel, in the name of name to handle
the data as multiple parts.
If you use the part instantiated through this function in the Render function, it is necessary to speci-
fy names of the part’'s 3D shape data and Part/Pallet Instance List. Some functions require to spec-
ify the instance name.

Register the 3D shape data in the Part/Pallet Instance List as many as the number specified by
count. Names to be registered in the Part/Pallet Instance List consists of the string specified by
name, and"_N" (N=0,1,2, ..., count-1).

Example: name is "Part", and N = 3

"Part_0"

"Part_1"

"Part_2"

I CreateMultipleObjectsForCameralLatch

Create multiple parts or palettes that cooperate with the emulation function of the Process Manager.
When Vision Sensors are used in the part function of the Process Manager, you can use this function
to generate a part to enable cooperation.
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A-10

® Function Call

Function

CreateMultipleObjectsForCameralLatch(IExtendedShapeScript shapeScript, IShapeBase object-
Model, string name, string collisionGroup, int count, List<ShapeRenderInfo> renderinfoList,
string objectName, bool isDisplayNumber = false)

Used in

CreateRenderInfo()

® Arguments

Argument Description Notation example

IExtendedShapeScript | Specify the Shape Script to use in this function.

shapeScript

IShapeBase objectMo- | Ahead of this function, define variables to which the CAD ICylinder objectMo-

del data model (e.g. IBox for a box) and the 3D shape data reg- | del = (ICylinder)
istered in the project (the device name and the 3D shape da- | ace["/Application-
ta name) have been assigned in advance. Manager0/Part";

string name Specify an instance name used in the Render function by "Part"

string.

string collisionGroup Specify the name of Collision Filter Group to be registered "PartGroup"
by string.

int count Specify the number of parts or pallets to create. 10

List<ShapeRenderIn- List structure consists of the 3D shape data name, instance | ---

fo> renderinfoList name, Collision Filter Group name mentioned above. It is
called Part/Pallet Instance List.

string objectName Set which part to link to, among the parts controlled by the "Part0"
Process Manager.

bool isDisplayNumber | Set whether to display the instance numbers of the parts true

= false

generated by the Process Manager. The numbers are not al-
ways displayed in the order of generation. This argument
can be omitted. If it is omitted, false is set.

® Description

Instantiate the 3D shape data that is designated as objectModel with the name of name so that the
data can be handled as a part by the emulation function.
Register the 3D shape data in the Part/Pallet Instance List as many as the number specified by
count. Names to be registered in the Part/Pallet Instance List consists of the string specified by
name, and "_N" (N=0,1,2, ..., count-1).
Example: name is "Part", and N = 3

"Part_0"
"Part_1"
"Part_2"

To generate multiple types of parts with different 3D shape data, execute this function for each type

of part.

The following shows the sample code when Belt: Latching, belt camera, or spacing interval is
set in the configuration of "Part0" in the Process Manager.
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48 [
a1
42
a3

5 public override IEnumerable< Info> Creat Info() {
this.IsInitialized = false;

// Create the Shapes for rendering once in the constructor

a4 List<ShapeRenderInfo> renderInfolist = new List<ShapeRenderInfo>()
as

45 var caddatal = (ICadData) ace["/ApplicationManager0/Part0"]:

a8

a3 DefaultFunctions.CreateMultipleObjectsForCameralatch(this, cadData0, "Part0”, "Groupl”, 50, renderInfolist, "Part0", true);
se DefaultFunctions.CreateMultipleObjectsForCameralatch(this, cadDatal, "Partl®, "Groupl”, 50, renderInfolist, "Partl”, true);

51
52
53 |

[
|
|
|
|
|
|
47 var caddatal = (ICadData) ace["/ApplicationManager0/Partl™]:
return renderInfolist:

s)diiog adeys ul pesn suonoung |-y

In this example, two types of parts are shown. First, define the 3D shape data of the part to use in
lines 46 to 47. Next, in lines 49 to 50, use the CreateMultipleObjectsForCameralLatch() function to
generate the part.

The arguments are described in the following table.

Argu-
J Description
ment
caddata0 | Specify the 3D shape data defined in lines 46 to 47.
"Part0" Specify the instance name. To define multiple types of parts as shown in the example, part

names must not be duplicated. Parts with duplicated names will not be displayed.

"Group1" | Specify the name of the Collision Filter Group. To detect collisions of the parts generated in lines
49 and 50, specify a different group name for each of them.
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50 Specify the number of instances of the part to generate.
renderin- | Specify the renderInfoList.
foList
"Part0" Specify the part name defined in the Process Manager settings.
rategy ¥ Control Sources  Visible [ Show Camera Images ll
Part | Target
rolSettings] Con

Part Target0

Part Target0
true Specify whether to display the part number. When this is set to "true", the part number will be

displayed on the 3D Visualizer. This argument can be omitted. If it is omitted, the part number
will not be displayed.

The following is a display example of the 3D Visualizer when you execute the Shape Script shown
in this example. Two types of parts are displayed corresponding to the generated instances.
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Part Instance number

M Precautions for Correct Use

This function requires that the instance numbers of the parts generated by the CreateMulti-
pleObjectsForCameraLatch() function must be the same as those of parts generated by the
Process Manager. To match the instance numbers, clear all instances in the Process Manager
of the Task Status Control window before you execute the Shape Script.

@  Process Managerd

- Hardware
Source Handlers

Cycle Stop

I CreateMultipleObjectsForNonCameraLatch

Create multiple parts or palettes that are used by the emulation function of the Process Manager. This
function cannot be used if you use a camera to recognize more than one type of part at a time.
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Function

CreateMultipleObjectsForNonCameralLatch(IExtendedShapeScript shapeScript, IShapeBase
objectModel, string name, string collisionGroup, int count, List<ShapeRenderInfo> renderinfo-
List, bool isDisplayNumber = false)

Used in

CreateRenderInfo()

® Arguments

Argument Description Notation example
IExtendedShapeScript | Specify the Shape Script to use in this function. -
shapeScript
IShapeBase objectMo- | Ahead of this function, define variables to which the CAD da- | ICylinder objectMo-
del ta model (e.g. IBox for a box) and the 3D shape data regis- | del =(ICylin-
tered in the project (the device name and the 3D shape data | der)ace["/Applica-
name) have been assigned in advance. tionManager0/
Part"];
string name Specify an instance name used in the Render function by "Part"
string.
string collisionGroup Specify the name of Collision Filter Group to be registered "PartGroup”
by string.
int count Specify the number of parts or pallets to create. 10
List<ShapeRenderIn- List structure consists of the 3D shape data name, instance | ---
fo> renderInfoList name, Collision Filter Group name mentioned above. It is
called Part/Pallet Instance List.
bool isDisplayNumber | Set whether to display the instance numbers of the parts true

= false

generated by the Process Manager. The numbers are not al-
ways displayed in the order of generation. This argument
can be omitted. If it is omitted, false is set.

@ Description

Instantiate the 3D shape data, which is designated as objectModel, in the name of name to handle

the data as multiple parts with the emulation function of the Application Manager.

Register the 3D shape data in the Part/Pallet Instance List as many as the number specified by
count. Names to be registered in the Part/Pallet Instance List consists of the string specified by
name, and"_N" (N=0,1,2, ..., count-1).
Example: name is "Part", and N = 3

"Part_0"
"Part_1"
"Part_2"
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I LoadPart

Display parts.

@ Function Call

Function | LoadPart(IExtendedShapeScript shapeScript, string controllerName, string variableName, ISha-
peBase partModel, string name, Transform3D worldCoordinate, 1Visualizable locationModel, |E-
numerable<ShapeRenderInfo> renderinfolList, IDictionary<string, object> variableValues = null)

Used in | Render()
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A-14

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable name of the Controller | "LoadPart"

by string.

IShapeBase partModel Specify a variable that designates the 3D shape data "partModel"
for a part registered in renderinfolList

string name Specify the instance name of the 3D shape data. "Part”

Transform3D worldCoor- | Specify the coordinate on the 3D Visualizer to place new Trans-

dinate the part. form3D(527.211,
-81.746, 135.503)

IVisualizable locationMo- | Specify the variable corresponding to the 3D shape placeModel

del data to be the parent of the displayed part.

IEnumerable<ShapeRen- | Specify the name of the Part/Pallet Instance List desig- | ---

derInfo> renderInfolList nated by CreateRenderinfo.

IDictionary<string, ob- Specify the list of variables that you got by GetVaria- -

ject> variableValues = bleValues. When you get multiple variables from the

null Controller, using GetVariableValues to get the values

of the multiple variables in advance may improve the
processing speed. This argument can be omitted. If it
is omitted, null is set.

® Description

When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, search the part's 3D shape data name partModel and instance name name
registered in the Part/Pallet Instance List, and then place the part at the specified world coordinate
worldCoordinate.

The 3D shape data designated as locationModel becomes the parent.

Restrictions

The LoadPart() function displays a part when the global variable variableName changes from OFF
to ON. Although you can set the argument Name to null or string.Empty (blank character), the
change from OFF to ON may be detected only when the LoadPart() function that specifies
variableName is called the first time.

The following is an example where the part is not displayed correctly when the LoadPart() function
is executed.

59 H public override void Render(IEnumerable<ShapeRenderInfo> renderInfolist) {
68 if (this.IsInitialized == false) {

61 DefaultFunctions.InitializeObject (this, renderInfolist);

62 return ;

63 1

64

65 ICadData partModell = (ICadData) ace["/ApplicationManager0/CAD Data0"];
66 ICadData partModel? = (ICadData) ace["/ApplicationManager0/CAD Datal®];
67 IShapeBase parent = (IShapeBase) ace[”/ApplicationManager0/parent”];

63
69 DefaultFunctions.LoadPart ("new_Controller 0, "var LoadPart”, partModell, null, new Transform3D(0, 0, 0), parent, renderInfolist);
78 DefaultFunctions.LoadPart ("new_Controller 07, "var LoadPart”, partModel2, null, new Transform3D(0, 0, 0), parent, renderInfolist);
71 }
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When line 69 is executed, the program checks whether the variable var_LoadPart changed from
OFF to ON. If the variable has changed from OFF to ON, among parts that are registered in the
renderinfolist, the part corresponding to the partModel1 is displayed.

Then, the part corresponding to partModel2 is not displayed even if line 70 is executed because the
program determines that the variable var_LoadPart has already changed from OFF to ON.

There are the following two ways to display the part correctly.
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1. Set the value that is set for the argument Name to the CreateObject() function as the value of
the argument Name to the LoadPart() function. In the following example, CollisionSource1 or
CollisionSource?2 that is set for the argument Name to the CreateObject() function as the value
of the argument Name to the LoadPart() function.

40 B public override IEnumerable<ShapeRenderInfo> CreateRenderInfo{) {
a1 this.IsInitialized = false;
42

»
-
|
N
43 /f Create the Shapes for rendering once in the constructor Q
a4 List<ShapeRenderInfo> renderInfolist = new List<ShapeRenderInfo>(); [0}
45 L
46 ICadData partModell = (ICadData) ace["/ApplicationManager0/CAD Data0"]; 5
47 ICadData partModel2 = (ICadData) ace["/ApplicationManager0/CAD Datal®]: «@
48 QO
L DefaultFuncticns.CreateObiect (partModell”"CollisionScur \Groupl”, renderInfolist): >
50 DefaultFuncticns.CreateCbject (partModel 2\ CollisionS "Groupl”, renderInfolist): Q
51 O
52 return renderInfolist; )
53 kel
54 o
55 =
56 3
57 «Q
58 e
50 & )
50 if (this.IsInitialized == false) { %
61 DefaultFuncticns.InitializeObject (this, renderInfolist):
62 return ; %
63 } Q.
64 o
65 ICadData partModell = (ICadData) ace["/ApplicationManager0/CAD Data0"]; Q
56 ICadData partModelz = (ICadData) ace["/ApplicationManager0/CAD Datal®]: =
67 1ShapeBase parent = (IShapeBase) ace["/EpplicationManager0/parent”]; @
68 «
69 DefaultFunctions.LloadPart ("new Controller 0", "var LoadPart”, partModellf”™ +\ew Transform3D(d, 0, 0), parent, renderInfolist):
78 DefaultFunctions.LoadPart ("new Contreller 0%, "var_LoadPart”, partModelZNJ = _Jnew Transform3D(0, 0, 0), parent, renderInfolist);

71 }

2. Create a BOOL global variable other than var_LoadPart on the Controller. Then, create a pro-
gram that changes the newly created global variable from OFF to ON at the same time when
var_LoadPart changes from OFF to ON. The newly added global variable must be set as an
argument in line 70. You can also display the part by setting null or string.Empty (blank charac-
ter) for the argument name.

59 O public override void Render (IEnumerable<Shapt derInfo> renderInfolist) {
68 if (this.IsInitialized = false) {

61 DefaultFunctions.InitializeCbject (this, renderInfolist):

62 return ;

63 1

64

65 ICadData partModell = (ICadData) ace["/ApplicationManager0/CAD Data0"];
66 ICadData partModel2 = (ICadData) ace[

67 IShapeBase parent = (IShapeBase) ace[”/ApplicationManager0/parent”];

\arthodell, null, new Tranaform3D(0, 0, 0), parent, renderInfolist);
partModel2, null, new Transform3D(0, 0, 0), parent, renderInfolist);:

69 DefaultFunctions.LoadPart{"new_Controller_ 0" 'var_LoadPart”,

78 DefaultFunctions.LoadPart ("new_Controller_ 0"

I LoadPallet

Display pallets.
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® Function Call

Function

null)

LoadPallet(IExtendedShapeScript shapeScript, string controllerName, string variableName, 1Sh-
apeBase palletModel, string name, Transform3D worldCoordinate, 1Visualizable locationModel,
IEnumerable<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues =

Used in | Render()

® Arguments

Argument Description Notation example

IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable name of the Controller | "LoadPallet"

by string.
IShapeBase palletModel | Specify a variable that designates the 3D shape data "palletModel"

for a part registered in renderinfoList
string name Specify the instance name of the 3D shape data. "Pallet"
Transform3D worldCoor- | Specify the coordinate on the 3D Visualizer to place new Trans-
dinate the pallet. form3D(527.211,

-81.746, 135.503)

IVisualizable locationMo- | Specify the variable corresponding to the 3D shape placeModel

del

data to be the parent of the displayed pallet.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List des-
ignated by CreateRenderlnfo.

IDictionary<string, object>

Specify the list of variables that you got by GetVaria-

variableValues = null bleValues. When you get multiple variables from the

Controller, using GetVariableValues to get the values
of the multiple variables in advance may improve the
processing speed. This argument can be omitted. If it

is omitted, null is set.

® Description
When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, search the pallet's 3D shape data name palletModel and instance name
name registered in the Part/Pallet Instance List, and then place the pallet at the specified world co-
ordinate worldCoordinate.
The 3D shape data designated as locationModel becomes the parent.

® Restrictions

As with the LoadPart() function, the LoadPartOnPallet() function displays the pallet when the global
variable variableName changes from OFF to ON. Refer to Restrictions in LoadPart on page A-13
for the restrictions.

I LoadPartOnPallet

Display parts on a pallet.
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Function

LoadPartOnPallet(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, IShapeBase partModel, string partName, Transform3D worldcoordinate, IShapeBase pal-
letModel, string palletName, IEnumerable<ShapeRenderInfo> renderinfoList, IDictionary<string,
object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript | Specify the Shape Script to use in this function. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable name of the Controller | "LoadPart"
by string.
IShapeBase partModel | Specify a variable that designates the 3D shape data for | "partModel"
a part registered in renderinfolList
string partName Specify the instance name of the part 3D shape data. "Part"
Transform3D world- Specify the coordinate on the 3D Visualizer to place the | new Trans-

Coordinate part. form3D(527.211,
-81.746, 135.503)

IShapeBase palletMo- Specify a variable that designates the 3D shape data for | palletModel

del a pallet registered in renderinfoList

string palletName Specify the instance name of the pallet 3D shape data. "Pallet"

IDictionary<string, ob-
ject> variableValues =
null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Con-
troller, using GetVariableValues to get the values of the
multiple variables in advance may improve the process-
ing speed. This argument can be omitted. If it is omitted,
null is set.

@ Description

When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, search the part’s 3D shape data name partModel and instance name
partName, and the pallet’'s 3D shape data name palletModel and instance name palletName regis-
tered in the Part/Pallet Instance List. Then place the part at the specified world coordinate

worldCoordinate.

The 3D shape data designated to 3D shape data nhame palletModel and instance name palletName

becomes the parent.
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I UnloadPart

Hide the part by entering the BOOL variable of the Controller.

® Function Call

Function | UnloadPart(IExtendedShapeScript shapeScript, string controllerName, string variableName,
IShapeBase partModel, string name, IEnumerable<ShapeRenderInfo> renderinfolList, IDiction-
ary<string, object> variableValues = null)

Used in | Render()
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® Arguments

Argument Description Notation example

|IExtendedShapeScript Specify the Shape Script to use in this function. -

shapeScript

string controllerName Specify the Controller name by string. "new_controller_0"

string variableName Specify a BOOL global variable name of the Controller by | "UnloadPart"
string.

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfolList

string name Specify the instance name of the part 3D shape data. "Part"

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List designat-
ed by CreateRenderInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariableVal-
ues. When you get multiple variables from the Controller,
using GetVariableValues to get the values of the multiple
variables in advance may improve the processing speed.
This argument can be omitted. If it is omitted, null is set.

® Description

When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, search the part's 3D shape data name partModel and instance name name
registered in the Part/Pallet Instance List, and then hide the part on the 3D Visualizer.

I uniocadpallet

Hide the pallet by entering the BOOL variable of the Controller.

® Function Call

UnloadPallet(IExtendedShapeScript shapeScript, string controllerName, string variableName,
IShapeBase palletModel, string name, IEnumerable<ShapeRenderInfo> renderinfolList, IDiction-
ary<string, object> variableValues = null)

Render()

Function

Used in

® Arguments

Argument Description Notation example
IExtendedShapeScript | Specify the Shape Script to use in this function. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable name of the Controller by "UnloadPart"
string.
IShapeBase palletMo- Specify a variable that designates the 3D shape data for a palletModel
del pallet registered in renderinfolList
string name Specify the instance name of the pallet 3D shape data. "Pallet"

IDictionary<string, ob- Specify the list of variables that you got by GetVariableVal-
ject> variableValues = ues. When you get multiple variables from the Controller, us-
null ing GetVariableValues to get the values of the multiple varia-
bles in advance may improve the processing speed. This ar-
gument can be omitted. If it is omitted, null is set.
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When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, search the pallet's 3D shape data name palletModel and instance name
name registered in the Part/Pallet Instance List, and then hide the pallet on the 3D Visualizer.
Also hide the child part of the pallet.

| uniocadcoliidingPart

Hide the part after colliding with the designated 3D shape data.

® Function Call

Function

UnloadCollidingPallet(IExtendedShapeScript shapeScript, IShapeBase palletModel, Visualiza-
ble targetModel, IEnumerable<ShapeRenderInfo> renderinfolList )

Used in | Render()

® Arguments

Argument Description Notation ex-
ample
IExtendedShapeScript shape- Specify the Shape Script to use in this function. -
Script
IShapeBase partModel Specify a variable that designates the 3D shape data for | partModel
a part registered in renderinfolList
IVisualizable targetModel Specify the variable corresponding to the 3D shape data | targetModel

that collides with the part.

IEnumerable<ShapeRenderin-
fo> renderlInfoList

Specify the name of the Part/Pallet Instance List desig-
nated by CreateRenderInfo.

@ Description

Search the part 3D shape data name partModel registered in the Part/Pallet Instance List. Then
hide the part partModel after partModel collides with the 3D shape data specified by targetModel.

| uniocadcoliidingPallet

Hide the pallet after colliding with the designated 3D shape data.

® Function Call

Function | UnloadCollidingPallet(IExtendedShapeScript shapeScript, IShapeBase palletModel, [Visualiza-
ble targetModel, IEnumerable<ShapeRenderInfo> renderinfoList )
Used in | Render()

® Arguments

Argument Description Not;::::leex-
IExtendedShapeScript shape- Specify the Shape Script to use in this function.
Script
IShapeBase palletModel Specify a variable that designates the 3D shape data for | palletModel
a pallet registered in renderinfolList
A-19
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Notati -
Argument Description otation ex
ample
IVisualizable targetModel Specify the variable corresponding to the 3D shape data | targetModel

that collides with the pallet.

IEnumerable<ShapeRenderIn-

fo> renderinfoList

nated by CreateRenderlInfo.

Specify the name of the Part/Pallet Instance List desig- -

® Description
Search the pallet 3D shape data name partModel registered in the Part/Pallet Instance List. Then
hide the pallet palletModel after palletModel collides with the 3D shape data specified by

A-1-3

targetModel.

Also hide the child part of the pallet.

Conveying Parts and Pallets

| PushPart

A-20

® Function Call

Push the part by the cylinder.

Function

PushPart(IExtendedShapeScript shapeScript, int stepld, string controllerName, string variable-
Name, Visualizable pushModel, IShapeBase partModel, |Visualizable locationModel, IEnumera-
ble<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript
int stepld Specify part/pallet state number. ™ 1
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable for the Controller by string. | "PushPart"
IVisualizable pushModel | Specify a variable corresponding to the 3D shape data to be | pushModel
the parent of the displayed part.
IShapeBase partModel Specify a variable that designates the 3D shape data for a partModel
part registered in renderinfoList
IVisualizable locationMo- | Specify a variable corresponding to the 3D shape data that | placeModel

del

becomes the parent after colliding with the moved part.

IDictionary<string, ob-
ject> variableValues =
null

Specify the list of variables that you got by GetVariableVal-
ues. When you get multiple variables from the Controller,
using GetVariableValues to get the values of the multiple
variables in advance may improve the processing speed.
This argument can be omitted. If it is omitted, null is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
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due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description
When the BOOL global variable whose part status number is step/d, Controller name is
controllerName and global variable name is variableName is ON, search the part's 3D shape data
name partModel registered in the Part/Pallet Instance List, and then, in the 3D Visualizer, operate
the part in tandem with the cylinder pushModel.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

s)diiog adeys ul pesn suonoung |-y

incremented by 1.

| PushPallet

Push the pallet by the cylinder.

® Function Call

Function

PushPallet(IExtendedShapeScript shapeScript, int stepld, string controllerName, string variable-
Name, IVisualizable pushModel, IShapeBase palletModel, IVisualizable locationModel, IEnumer-
able<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -—-
shapeScript
int stepld Specify part/pallet state number. ! 1

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable name of the Controller by | "PushPallet"
string.

IVisualizable pushModel Specify a variable corresponding to the 3D shape data to | pushModel
be the parent of the displayed part.

IShapeBase palletModel Specify a variable that designates the 3D shape data for a | palletModel
part registered in renderinfolList

IVisualizable locationMo- Specify a variable corresponding to the 3D shape data placeModel

del

that becomes the parent after colliding with the moved
part.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List designat-
ed by CreateRenderlInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Control-
ler, using GetVariableValues to get the values of the multi-
ple variables in advance may improve the processing
speed. This argument can be omitted. If it is omitted, null
is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
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the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to

the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

® Description
When the BOOL global variable whose part state number is stepld, Controller name is

controllerName and global variable name is variableName is ON, search the part’'s 3D shape data
name palletModel registered in the Part/Pallet Instance List, and then, in the 3D Visualizer, operate
the pallet and the part on it in tandem with the cylinder pushModel.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

A-1-4

I MoveObjectOnBelt

incremented by 1.

Conveyor

Move the part or pallet on the conveyor.

A-22

® Function Call

Function

MoveObjectOnBelt(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, IVisualizable beltModel, Transform3D distancePerSecond, IEnumerable<ShapeRender-
Info> renderinfoList, IDictionary<string, object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable name of the Con- | "MoveBelt"
troller by string.
IVisualizable beltModel Specify the variable corresponding to the 3D beltModel

shape data for the conveyor.

Transform3D distancePer-
Second

Specify the direction and travel distance of the part
on the conveyor by 3D vector. The unit is mm/sec.

Transform3D(-2, 0, 0)
Means -2 mm/sec in the
X axis direction.

|IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List
designated by CreateRenderInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVar-
iableValues. When you get multiple variables from
the Controller, using GetVariableValues to get the
values of the multiple variables in advance may
improve the processing speed. This argument can
be omitted. If it is omitted, null is set.
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@ Description
When BOOL global variable whose Controller name is controllerName and global variable name is
variableName is ON, operate the registered 3D shape data in the Part/Pallet Instance List that is
the child of the conveyor 3D shape data beltModel, in the direction and travel distance specified by
distancePerSecond.
3D shape data that collides with the 3D shape data except beltModel does not operate.
The MoveObjectOnBelt() function gets the system variable _CurrentTime, which is a system-de-
fined variable of type DATE_AND_TIME that stores the internal time of the Controller, in addition to
the variable specified by variableName. This system variable is used to calculate the travel dis-
tance of belts. If the GetVariableValues() function is used to get variableValues, you can speed up
the processing of the Shape Script by also getting the value of the variable _CurrentTime.

I InitializeMechanicalConveyor

Initialize the mechanical component Conveyor.

® Function Call

Function | InitializeMechanicalConveyor( IMechanicalConveyor mechanicalConveyor)

Used in | CreateRenderinfo() or Render()

® Arguments

Argument Description Notation example

IMechanicalConveyor mechanicalConvey- | Specify the mechanical component (Con- | ---
or veyor) object.

@ Description
Call the Initialize ConveyorMove Status of IMechanicalConveyor and internally set the
IsMoveConveyor flag to FALSE.
Note that this is called and used only once during execution of the Shape Script.

I MoveObjectOnMechanicalConveyor

Move the parts or pallets on the mechanical component Conveyor.

® Function Call

Function | MoveObjectOnMechanicalConveyor(IExtendedShapeScript shapeScript, IMechanicalConveyor
mechanicalConveyor, IEnumerable<ShapeRenderInfo>renderinfoList, IDictionary<string, ob-
ject>variableValues = null)

Used in | Render()

® Arguments

Notation

Argument Description
example

IExtendedShapeScript shapeScript Specify the Shape Script to use in this func- | ---
tion.
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Argument

Description

Notation
example

IMechanicalConveyor mechanicalConveyor

Specify the mechanical component (Convey-
or) object.

IEnumerable<ShapeRenderInfo> renderinfo-
List

Specify the name of the Part/Pallet Instance
List specified in CreateRenderInfo.

IDictionary<string, object> variableValues =
null

Specify the list of variables that you got by
GetVariableValues. When you get multiple
variables from the Controller, using GetVaria-
bleValues to get the values of the multiple
variables in advance may improve the proc-
essing speed. This argument can be omitted.
If it is omitted, null is set.

® Description
For the first call, the actual position Act.Pos of the axis assigned to the mechanical component at
that time is recorded in ConveyorPrevAxisValue of the mechanical component object
IMechanicalConveyor. Also, IsMoveConveyor is set to TRUE.

For the second and later calls, the difference between the previous axis position stored in
ConveyorPrevAxisValue of the mechanical component object IMechanicalConveyor and the current
axis position is calculated. Then, the displayed (placement) coordinates of the parts or pallets are
moved based on the calculated value and the linear moving direction of the mechanical compo-
nent. At this time, the parts or pallets whose parent is the target mechanical component will be
moved. However, the parts or pallets will not move if they collide with something other than the tar-

A-1-5

get mechanical component.

Clamping Parts and Pallets

I ClampPart

Pick up the part.

A-24

@ Function Call

Function

ClampPart(IExtendedShapeScript shapeScript, int stepld, [Visualizable robotTool , IShapeBase
partModel, 1Visualizable locationModel, IEnumerable<ShapeRenderinfo> renderinfoList )

Used in | Render()

® Arguments

Argument Description Notation
example
IExtendedShapeScript shape- | Specify the Shape Script to use in this function. -—-
Script
int stepld Specify part/pallet state number. ! 1
IVisualizable robotTool Specify the variable corresponding to the 3D shape data pickModel
that picks up the part.

IShapeBase partModel Specify a variable that designates the 3D shape data fora | partModel

part registered in renderinfolList
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Notati
Argument Description otation
example
IVisualizable locationModel Specify the variable corresponding to the 3D shape data of | placeModel

the parent in advance of a part collision.

IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List designat- | ---
fo> renderlInfoList ed by CreateRenderInfo.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

s)diiog adeys ul pesn suonoung |-y

@ Description
When the part state number is step/d and the parent of the part whose 3D shape name is
partModel registered in the Part/Pallet Instance List is the 3D shape data specified by
locationModel, change the parent of the part to the 3D shape data specified by robotTool, after
partModel collides with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is
incremented by 1.
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I ClampPallet

Pick up the pallet.

® Function Call

Function | ClampPallet(IExtendedShapeScript shapeScript, int stepld, [Visualizable robotTool , IShapeBase
palletModel, 1Visualizable locationModel, IEnumerable<ShapeRenderInfo> renderinfolList )

Used in | Render()

® Arguments

Argument Description Notation
example
IExtendedShapeScript shape- | Specify the Shape Script to use in this function.
Script
int stepld Specify part/pallet state number."! 1
IVisualizable robotTool Specify the variable corresponding to the 3D shape data pickModel
that picks up the pallet.
IShapeBase palletModel Specify a variable that designates the 3D shape data for a | palletModel
pallet registered in renderinfolList
IVisualizable locationModel Specify the variable corresponding to the 3D shape data of | placeModel
the parent in advance of a pallet collision.
IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List designat- | ---
fo> renderlInfoList ed by CreateRenderlnfo.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
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1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description
When the part state number is step/d and the parent of the pallet whose 3D shape name is
palletModel registered in the Part/Pallet Instance List is the 3D shape data specified by
locationModel, change the parent of the pallet to the 3D shape data specified by robotTool, after
palletModel collides with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is
incremented by 1.

I ClampPartOnPallet

Pick up the part on the pallet.

® Function Call

Function | ClampPartOnPallet(IExtendedShapeScript shapeScript, int stepld, [Visualizable robotTool , ISh-
apeBase partModel, IShapeBase palletModel, IEnumerable<ShapeRenderInfo> renderinfoList )

Used in | Render()

® Arguments

Argument Description Notation
example
IExtendedShapeScript shape- | Specify the Shape Script to use in this function. -
Script
int stepld Specify part/pallet state number. 1 1
IVisualizable robotTool Specify the variable corresponding to the 3D shape data pickModel
that picks up the part.
IShapeBase partModel Specify a variable that designates the 3D shape data for a partModel
part registered in renderinfoList
IShapeBase palletModel Specify a variable that designates the 3D shape data thatis | palletModel
registered in renderinfoList and is the parent of the part.
IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List designated | ---
fo> renderlnfoList by CreateRenderlInfo.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.
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When the part state number is step/d and the parent of the part whose 3D shape name is

partModel registered in the Part/Pallet Instance List is the 3D shape data specified by palletModel,
change the parent of the part to the 3D shape data specified by robotTool, after partModel collides
with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.

I ClampPartBySignal

® Function Call

Pick up the part on a grasping signal.

Function

ClampPartBySignal(IExtendedShapeScript shapeScript, int stepld, string controllerName, string
variableName, [Visualizable robotTool , IShapeBase partModel, |Visualizable locationModel, |IE-
numerable<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript
int stepld Specify part/pallet state number. ™ 1

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable name of the Controller by | "GraspPart"
string.

IVisualizable robotTool Specify the variable corresponding to the 3D shape data | pickModel
that picks up the part.

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList

IVisualizable locationMo- Specify the variable corresponding to the 3D shape data placeModel

del

of the parent in advance of a part collision.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List designat-
ed by CreateRenderlnfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Control-
ler, using GetVariableValues to get the values of the multi-
ple variables in advance may improve the processing
speed. This argument can be omitted. If it is omitted, null
is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.
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® Description

When the BOOL global variable whose part state number is stepld, Controller name is

controllerName, and global variable name is variableName is ON, the parent of the part whose 3D
shape name is partModel registered in the Part/Pallet Instance List is the 3D shape data specified
by locationModel, change the parent of the part to the 3D shape data specified by robotTool, after
partModel collides with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.

I ClampPalletBySignal

® Function Call

Pick up the pallet on a grasping signal.

Function

null)

ClampPalletBySignal(IExtendedShapeScript shapeScript, int stepld, string controllerName,
string variableName, |Visualizable robotTool , IShapeBase palletModel, IVisualizable locationMo-
del, IEnumerable<ShapeRenderIinfo> renderinfoList, IDictionary<string, object> variableValues =

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript
int stepld Specify part/pallet state number. ™ 1
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable name of the Controller by | "GraspPallet"
string.
IVisualizable robotTool Specify the variable corresponding to the 3D shape data | pickModel
that picks up the pallet.
IShapeBase palletModel Specify a variable that designates the 3D shape data for a | palletModel
pallet registered in renderinfoList
IVisualizable locationMo- Specify the variable corresponding to the 3D shape data placeModel

del

of the parent in advance of a pallet collision.

IEnumerable<ShapeRen-
derlnfo> renderinfoList

Specify the name of the Part/Pallet Instance List designat-
ed by CreateRenderInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Control-
ler, using GetVariableValues to get the values of the multi-
ple variables in advance may improve the processing
speed. This argument can be omitted. If it is omitted, null
is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
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the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description
When the BOOL global variable whose part state number is step/d, Controller name is
controllerName, and global variable name is variableName is ON, the parent of the pallet whose
3D shape name is palletModel registered in the Part/Pallet Instance List is the 3D shape data
specified by locationModel, change the parent of the part to the 3D shape data specified by
robotTool, after palletModel collides with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is
incremented by 1.

s)diiog adeys ul pesn suonoung |-y

I ClampPartOnPalletBySignal

Pick up the part on the pallet on a grasping signal.

@ Function Call

Function

ues = null)

ClampPartOnPalletBySignal(IExtendedShapeScript shapeScript, int stepld, string controller-
Name, string variableName, [Visualizable robotTool , IShapeBase partModel, IShapeBase pallet-
Model, IEnumerable<ShapeRenderinfo> renderinfoList, IDictionary<string, object> variableVal-

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript
int stepld Specify part/pallet state number. ™ 1

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable name of the Controller by | "GraspPart"
string.

IVisualizable robotTool Specify the variable corresponding to the 3D shape data pickModel
that picks up the part.

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfolList

IShapeBase palletModel Specify a variable that designates the 3D shape data for a | palletModel
pallet registered in renderinfoList

IVisualizable locationMo- Specify the variable corresponding to the 3D shape data placeModel

del

of the parent in advance of a part collision.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List designat-
ed by CreateRenderInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Control-
ler, using GetVariableValues to get the values of the multi-
ple variables in advance may improve the processing
speed. This argument can be omitted. If it is omitted, null
is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
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1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description
When the BOOL global variable whose part state number is stepld, Controller name is
controllerName, and global variable name is variableName is ON, the parent of the part whose 3D
shape name is partModel registered in the Part/Pallet Instance List is the 3D shape data specified
by palletModel, change the parent of the part to the 3D shape data specified by robotTool, after
partModel collides with the 3D shape data designated by robotTool.
After processed, if the parent-child relationship has been changed, the part/pallet state number is
incremented by 1.

A-1-6

A-30

Placing Parts and Pallets

I ReleasePart

Place the part picked up.

® Function Call

Function | ReleasePart(IExtendedShapeScript shapeScript, int stepld, 1Visualizable robotTool, IShapeBase

partModel, 1Visualizable locationModel, IEnumerable<ShapeRenderinfo> renderinfoList )

Used in | Render()

® Arguments

Argument Description Notation ex-
ample
IExtendedShapeScript shape- Specify the Shape Script to use in this function.
Script
int stepld Specify part/pallet state number." 1
Visualizable robotTool Specify a variable equivalent to the 3D shape data picking | pickModel
the part with this function.
IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList.
IVisualizable locationModel Specify a variable equivalent to the 3D shape data plac- placeModel
ing the part.
IEnumerable<ShapeRenderIn- Specify the name of the Part/Pallet Instance List specified | ---
fo> renderinfoList in CreateRenderlInfo.
*1. Part/Pallet State Number determines the execution order of serially performed functions in the category

of Conveying Parts and Pallets.

1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.
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When the part state number is step/d and the part whose 3D shape name is partModel registered

in the Part/Pallet Instance List is the child of the 3D shape data specified by robotTool, change the
parent of the part to the 3D shape data specified by locationModel after colliding with the 3D shape
data designated by locationModel.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.

I ReleasePallet

Place the pallet picked up.

® Function Call

Function | ReleasePallet(IExtendedShapeScript shapeScript, int stepld, |Visualizable robotTool, IShape-

Base palletModel, 1Visualizable locationModel, IEnumerable<ShapeRenderIinfo> renderinfoList )

Used in | Render()

® Arguments

Argument Description Notation ex-
ample

IExtendedShapeScript shape- Specify the Shape Script to use in this function. -

Script

int stepld Specify part/pallet state number." 1

IVisualizable robotTool Specify a variable equivalent to the 3D shape data pick- pickModel
ing the pallet with this function.

IShapeBase palletModel Specify a variable that indicates the pallet 3D shape data | palletModel
registered in renderinfolList.

IVisualizable locationModel Specify a variable equivalent to the 3D shape data plac- placeModel
ing the pallet.

IEnumerable<ShapeRenderIn- Specify the name of the Part/Pallet Instance List specified | ---

fo> renderinfoList in CreateRenderlInfo.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description

When the part state number is step/d and the pallet whose 3D shape name is palletModel regis-
tered in the Part/Pallet Instance List is the child of the 3D shape data specified by robotTool,
change the parent of the pallet to the 3D shape data specified by locationModel after colliding with
the 3D shape data designated by locationModel.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.
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I ReleasePartOnPallet

Place the part which picked up to the pallet.

® Function Call

Function | ReleasePartOnPallet(IExtendedShapeScript shapeScript, int stepld, [Visualizable robotTool, ISh-
apeBase partModel, IShapeBase palletModel, IEnumerable<ShapeRenderInfo> renderinfoList )

Used in | Render()

® Arguments

Argument Description Notation
example
IExtendedShapeScript shape- | Specify the Shape Script to use in this function. -
Script
int stepld Specify part/pallet state number.”! 1
IVisualizable robotTool Specify a variable equivalent to the 3D shape data picking | pickModel
the part with this function.
IShapeBase partModel Specify a variable that designates the 3D shape data fora | partModel
part registered in renderinfoList.
IShapeBase palletModel Specify a variable that indicates the pallet 3D shape data palletModel
registered in renderinfoList.
IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List specified | ---
fo> renderInfoList in CreateRenderlInfo.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

® Description
When the part state number is step/d and the part whose 3D shape name is partModel registered
in the Part/Pallet Instance List is the child of the 3D shape data specified by robotTool, change the
parent of the part to the 3D shape data specified by palletModel after colliding with the 3D shape
data designated by palletModel.
After processed, if the parent-child relationship has been changed, the part/pallet state number is
incremented by 1.

I ReleasePartBySignal

Release (place) the part according to a grasping signal of the robot hand.
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Function

null)

ReleasePartBySignal(IExtendedShapeScript shapeScript, int stepld, string controllerName,
string variableName, 1Visualizable robotTool, IShapeBase partModel, [Visualizable locationMo-
del, IEnumerable<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues =

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -—-
shapeScript
int stepld Specify part/pallet state number.”’ 1
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable for the Controller by "GraspPart"
string.
IVisualizable robotTool Specify a variable equivalent to the 3D shape data pick- | pickModel
ing the part with this function.
IShapeBase partModel Specify a variable that designates the 3D shape data for | partModel
a part registered in renderinfoList.
IVisualizable locationModel | Specify a variable equivalent to the 3D shape data plac- | placeModel

ing the part.

IEnumerable<ShapeRen-
derInfo> renderinfoList

Specify the name of the Part/Pallet Instance List speci-
fied in CreateRenderlInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Con-
troller, using GetVariableValues to get the values of the
multiple variables in advance may improve the process-
ing speed. This argument can be omitted. If it is omitted,
null is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description

When the BOOL global variable whose part state number is stepl/d, Controller name is
controllerName, and global variable name is variableName is OFF and the part whose 3D shape
name partModel is registered in the Part/Pallet Instance List is the child of the 3D shape data
specified by robotTool, release the part and then, hide the part’s parent.
After the part collides with the 3D shape data specified by locationModel, the 3D shape data speci-
fied by locationModel becomes the parent of the part.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.
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I ReleasePalletBySignal

Release (place) the pallet according to a grasping signal of the robot hand.

® Function Call

A-34

Function

null)

ReleasePalletBySignal(IExtendedShapeScript shapeScript, int stepld, string controllerName,
string variableName, |Visualizable robotTool, IShapeBase palletModel, |Visualizable locationMo-
del, IEnumerable<ShapeRenderInfo> renderinfoList, IDictionary<string, object> variableValues =

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
int stepld Specify part/pallet state number."" 1

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable for the Controller by "GraspPallet"
string.

IVisualizable robotTool Specify a variable equivalent to the 3D shape data pick- | pickModel
ing the pallet with this function.

IShapeBase palletModel Specify a variable that indicates the pallet 3D shape data | palletModel
registered in renderinfoList.

IVisualizable locationModel | Specify a variable equivalent to the 3D shape data plac- | placeModel

ing the pallet.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List speci-
fied in CreateRenderlInfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Con-
troller, using GetVariableValues to get the values of the
multiple variables in advance may improve the process-
ing speed. This argument can be omitted. If it is omitted,
null is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

® Description

When the BOOL global variable whose part state number is stepld, Controller name is
controllerName, and global variable name is variableName is OFF and the pallet whose 3D shape
name palletModel is registered in the Part/Pallet Instance List is the child of the 3D shape data
specified by robotTool, release the part and then, hide the pallet’s parent.
After the pallet collides with the 3D shape data specified by locationModel, the 3D shape data
specified by locationModel becomes the parent of the pallet.
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After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.

I ReleasePartOnPalletBySignal

Release (place) the part to the pallet according to a grasping signal of the robot hand.

® Function Call

Function | ReleasePartOnPalletBySignal(IExtendedShapeScript shapeScript, int stepld, string controller-

ues = null)

Name, string variableName, [Visualizable robotTool, IShapeBase partModel, IShapeBase pallet-
Model, IEnumerable<ShapeRenderInfo> renderinfolList, IDictionary<string, object> variableVal-

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
int stepld Specify part/pallet state number." 1

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName Specify a BOOL global variable for the Controller by "GraspPallet"
string.

IVisualizable robotTool Specify a variable equivalent to the 3D shape data picking | pickModel
the part with this function.

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList.

IShapeBase palletModel Specify a variable that indicates the pallet 3D shape data | palletModel

registered in renderinfoList.

IEnumerable<ShapeRen-
derinfo> renderinfoList

Specify the name of the Part/Pallet Instance List specified
in CreateRenderlnfo.

IDictionary<string, object>
variableValues = null

Specify the list of variables that you got by GetVariable-
Values. When you get multiple variables from the Control-
ler, using GetVariableValues to get the values of the multi-
ple variables in advance may improve the processing
speed. This argument can be omitted. If it is omitted, null
is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

@ Description

When the BOOL global variable whose part state number is stepl/d, Controller name is
controllerName, and global variable name is variableName is OFF and the part whose 3D shape
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A-1-7

A-36

name partModel is registered in the Part/Pallet Instance List is the child of the 3D shape data
specified by robotTool, release the part and then, hide the part’s parent.
After the part collides with the 3D shape data specified by palletModel, the 3D shape data specified
by palletModel becomes the parent of the part.
After processed, if the parent-child relationship has been changed, the part/pallet state number is

incremented by 1.

This function is used to place the part to the pallet.

I SetNextStep

Changing and Detecting Status

Change the value of stepld.

® Function Call

Function | SetNextStep(IExtendedShapeScript shapeScript, int stepld, string controllerName, string varia-

bleName, int value, IDictionary<string, object> variableValues = null)

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
int stepld Specify part/pallet state number." 1
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable for the Controller by string. | "NextStep"
int value Specify the Part/Pallet status number to be changed. 2

IDictionary<string, ob-
ject> variableValues =
null

Specify the list of variables that you got by GetVariableVal-
ues. When you get multiple variables from the Controller,
using GetVariableValues to get the values of the multiple
variables in advance may improve the processing speed.
This argument can be omitted. If it is omitted, null is set.

*1. Part/Pallet State Number determines the execution order of serially performed functions in the category
of Conveying Parts and Pallets.
1 is set for the number when a Shape Script is performed for the first time. A function in the Conveying
Parts and Pallets category runs when stepld, which specified to the first parameter of itself, matches with
the number. If the parent-child relationship between a part/pallet and 3D shape data has been changed
due to the processing, the part/pallet state number increments by 1. Any number can be designated to
the part/pallet state number with the SetNextStep() function. Through the methods above, you can con-
figure the execution order of Conveying Parts and Pallets functions.

® Description

When the BOOL global variable whose part status number is step/d, Controller name is
controllerName and global variable name is variableName is ON, change the part state number to

the value of value.
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I DetectPartCollision

Detect if a part or a pallet comes into contact with Mechanical Component.

@ Function Call

Function | DetectPartCollision(IExtendedShapeScript shapeScript, IShapeBase partModel, [Visualizable
mechanicalModel, int targetStep , string controllerName, string variableName, IEnumera-
ble<ShapeRenderInfo> renderinfoList, IList<Tuple<string, object>> setVariableList = null)

Used in | Render()

s)diiog adeys ul pesn suonoung |-y

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript

IShapeBase partModel | Specify a variable that indicates the Part/Pallet 3D shape partModel
data registered in renderinfoList.

snjelg Bunosyeq pue Buibueyn /-1-v

IVisualizable mechani- | Specify the 3D shape data name for Mechanical Compo- XYTable
calModel nent.

int targetStep Specify part/pallet state number. 1

string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable for the Controller by string. "GraspPallet"
IEnumerable<Shape- Specify the name of the Part/Pallet Instance List specified in | ---
RenderInfo> renderinfo- | CreateRenderlnfo.

List

IList<Tuple<string, ob- Specify a write variable list that you created with the Create- | ---

ject>> setVariableList = | SetVariableList() function.

null Executing the DetectPartCollision() function adds the names

and values of the variables to the write variable list. To write
multiple variable values to the Controller, you can add the
variable names and values to this write variable list and then
set the write variable list as an argument to the SetVariable-
Values() function to speed up the processing. This argument
can be omitted. If it is omitted, null is set. If null is set, the
value specified for variableName in the DetectPartCollision()
function is written to the Controller.

@ Description
When the part whose state number is targetStep, 3D shape data name that is registered in the
Part/Pallet Instance List is partModel, and instance name is name is colliding with the mechanical
component specified by mechanicalModel, show the world coordinate in a trace message.
When the BOOL global variable whose Controller name is controllerName and global variable
name is variableName is set, the global variable turns ON.

I DetectMechanicalComponentsCollision

Detect that the mechanical component collides with another mechanical component.
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® Function Call

Function

DetectMechanicalComponentsCollision(IExtendedShapeScript shapeScript, string csName, int
targetStep, string controllerName, string variableName, IList<Tuple<string, object>> setVar-
iableList = null)

Used in

Render()

® Arguments

Argument Description Notation example
IExtendedShape- | Specify the Shape Script to use in this function.
Script shapeScript

string csName

Set the name(CollisionSourceName) , which is registered in
Collision Filter, to csName.

"Slider, the overall
Mechanical
Component"

int targetStep

Specify part/pallet state number.

1

string controller-
Name

Specify the Controller name by string.

"new_controller_0"

string variable-
Name

Specify a BOOL global variable for the Controller by string.

"GraspPallet"

IList<Tuple<string,
object>> setVar-
iableList = null

Specify a write variable list that you created with the Create-
SetVariableList() function.
Executing the DetectMechanicalComponetsCollision() function

adds the names and values of the variables to the write varia-
ble list. To write multiple variable values to the Controller, you
can add the variable names and values to this write variable
list and then set the write variable list as an argument to the
SetVariableValues() function to speed up the processing. This
argument can be omitted. If it is omitted, null is set. If null is
set, the value specified for variableName in the DetectMecha-
nicalComponetsCollision() function is written to the Controller.

® Description
When the mechanical component whose state number is targetStep and specified by csName
makes a collision, an collided object is displayed in a trace message by the name registered in Col-
lision Filter Group.
When the BOOL global variable whose Controller name is controllerName and global variable
name is variableName is set, the global variable turns ON.

I SetClampStatus

Write the grasping (colliding) status of the robot hand to the variable of the Controller.

® Function Call

Function | SetClampStatus(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, IVisualizable robotTool, IShapeBase partModel, IEnumerable<ShapeRenderInfo> render-
InfoList, IList<Tuple<string, object>> setVariableList = null)

Render()

Used in
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Argument Description Notation example
IExtendedShapeScript | Specify the Shape Script to use in this function. -
shapeScript

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName

Specify a BOOL global variable for the Controller by string.

"GraspPart"

IVisualizable robotTool

Specify a variable equivalent to the 3D shape data picking
the part.

pickModel

IShapeBase partModel

Specify a variable that indicates the Part/Pallet 3D shape da-
ta registered in renderinfoList.

partModel

IEnumerable<Shape-
Renderinfo> renderin-
folList

Specify the name of the Part/Pallet Instance List specified in
CreateRenderlnfo.

IList<Tuple<string, ob-
ject>> setVariableList =
null

Specify a write variable list that you created with the Create-
SetVariableList function.

Executing the SetClampStatus() function adds the names
and values of the variables to the write variable list. To write
multiple variable values to the Controller, you can add the
variable names and values to this write variable list and then
set the write variable list as an argument to the SetVariable-
Values() function to speed up the processing. This argument
can be omitted. If it is omitted, null is set. If null is set, the
value specified for variableName in the SetClampStatus()
function is written to the Controller.

@ Description

When the 3D shape data designated by robotTool has the child (part/pallet) specified by partModel,
the BOOL global variable whose Controller name is controllerName and global variable name is
variableName is turned ON.
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I GetCollidingSourceNames

Get the names of all 3D shape data that collided with the specified 3D shape data.

® Function Call

IEnumerable<string>GetCollidingSourceNames(string collisionSourceName)
Render()

Function

Used in

® Arguments

Notation example
"Cylinder0"

Argument Description

Specify the name of the 3D shape data as a string.

string collisionSourceName

@ Description
Get the names of all 3D shape data that collided with the 3D shape data specified in an argument.
The value is the return value of this function.
You can get the Name of the 3D shape data specified in the argument from the Collision Filter. In
the Collision Filter tab page, you can copy the target Collision Filter Group Item by right-clicking it.

A-39
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the project, the ol excluded from ection targets.
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Collisicn Filter Group

4 Group0d

A-1-8  Sharing Variables with the Controller

I GetBoolVariable

Read the value of a BOOL variable from the specified Controller.

® Function Call

Function | Bool GetBoolVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript shape- | Specify the Shape Script to use in this function. ---
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify a BOOL global variable for the Controller by | ---

string.

® Description
Read the BOOL global variable whose Controller name is controllerName and global variable name
is variableName. The value is the return value of this function.

I SetBoolVariable

Write values of BOOL variables of the specified Controller.

® Function Call

Function | SetBoolVariable(|IExtendedShapeScript shapeScript, string controllerName, string variableName,
bool value)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the Shape Script to use in this function. -—-
Script
string controllerName Specify the Controller name by string. "new_controller_0"
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Argument

Description

Notation example

string variableName

Specify a BOOL global variable for the Controller by
string.

bool value

Specify TRUE or FALSE.

@ Description

Write a value to the BOOL global variable whose Controller name is controllerName and global var-

iable name is variableName.

I GetIntegerVariable

Read the value of a DINT variable from the specified Controller.

® Function Call

Function | int GetintegerVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)
Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function.
shapeScript

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName

Specify the DINT global variable name for the Control-
ler with a character string.

@ Description

Read the DINT global variable whose Controller name is controllerName and global variable name
is variableName. The value is the return value of this function.

I SetintegerVariable

Write INT values to DINT variables of the specified Controller.

® Function Call

Function
Name, int value)

SetIntegerVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript

string controllerName

Specify the Controller name by string.

"new_controller_0"

string variableName

Specify the DINT global variable name for the Control-
ler with a character string.
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Argument

Description

Notation example

int value

Specify the INT data type value.

® Description

Write a value to the DINT global variable whose Controller name is controllerName and global vari-
able name is variableName.

I Get**Variable

Read the value of an integer variable from the specified Controller. For

Wkxn

of the function name, spec-

ify the data type of the Controller variable. Refer to Function Call on page A-42 below for the data
types of variables and specific function names that you can specify.

@ Function Call

Func-
tion

sbyte GetSintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

short GetIntVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

int GetDintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

long GetLintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

byte GetUsintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

ushort GetUintVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName)

uint GetUdintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

ulong GetUlintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name)

Used in

Render()

® Arguments

Item Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the integer variable name of the Controller by | ---
string.

® Description

Read the integer variable whose Controller name is controllerName and variable name is
variableName. The value is the return value of this function.

A-42
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I Set**Variable

Write values to integer variables of the specified Controller. For "**" of the function name, specify the
data type of the Controller variable. Refer to Function Call on page A-43 below for the data types of

variables and specific function names that you can specify.

@ Function Call

Func- SetSintVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
tion object value)

SetIntVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
object value)

SetDintVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
object value)

SetLintVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
object value)

SetUsintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUintVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
object value)

SetUdintVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUlintVariable(IExtendedShapeScript shapeScript, string controllerName, string variableName,
object value)

Used in | Render()

® Arguments

Item Description Notation example
IExtendedShape- | Specify the Shape Script to use in this function. -
Script shapeScript
string controller- Specify the Controller name by string. "new_controller_0"
Name
string variable- Specify the integer variable name of the Controller by string. -
Name
object value Specify the value to set. Set a value that can be converted to the | ---

following data types in the Shape Script.
SetSintVariable: sbyte

SetIntVariable: short

SetDintVariable: int

SetLintVariable: long

SetUsintVariable: byte

SetUintVariable: ushort
SetUdintVariable: uint

SetUlintVariable: ulong

@ Description

Write a value to the integer variable whose Controller name is controllerName and variable name is
variableName. If you specify a value that cannot be written, an error message is displayed in the
trace message.
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I GetByteArrayVariable

Read the values of a BYTE array variable from the specified Controller.

® Function Call

Function | byte[] GetByteArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script.
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the BYTE array global variable name for the -—-

Controller by string.

® Description
Read the BYTE array global variable whose Controller name is controllerName and global variable
name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetByteArrayVariable

Write values to a BYTE array variable in the specified Controller.

® Function Call

Function | SetByteArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, byte[] values)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -—-
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the BYTE array global variable name for the -
Controller by string.
byte[] values Specify the BYTE array values. ---

® Description
Write values to the BYTE array global variable whose Controller name is controllerName and glob-
al variable name is variableName.
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L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetBoolArrayVariable

Read the values of a BOOL array variable from the specified Controller.

® Function Call

Function | bool[] GetBoolArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the BOOL array global variable name for the | ---

Controller by string.

@ Description
Read the BOOL array global variable whose Controller name is controllerName and global variable
name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetBoolArrayVariable

Write values to a BOOL array variable in the specified Controller.

® Function Call

Function | SetBoolArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, bool[] values)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the BOOL array global variable name for the
Controller by string.
bool[] values Specify the BOOL array values.
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® Description
Write values to the BOOL array global variable whose Controller name is controllerName and glob-
al variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetintegerArrayVariable

Read the values of a DINT array variable from the specified Controller.

® Function Call

Function | int[] GetintegerArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script.
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the DINT array global variable name for the -—

Controller by string.

® Description
Read the DINT array global variable whose Controller name is controllerName and global variable
name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetintegerArrayVariable

Write int array variable values to a DINT array variable in the specified Controller.

® Function Call

Function | SetintegerArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName, int[] values)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -—-
Script
string controllerName Specify the Controller name by string. "new_controller_0"
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Argument Description Notation example

string variableName Specify the DINT array global variable name for the -
Controller by string.

int[] values Specify the int array values.

@ Description
Write values to the DINT array global variable whose Controller name is controllerName and global
variable name is variableName.
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L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetWordArrayVariable

Read the values of a WORD array variables from the specified Controller.

® Function Call

Function | ushort[[GetWordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

J9]|05u0D B} UM sa|qeliep Buleys g-|-v

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script.
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the WORD array global variable name for the | ---

Controller by string.

@ Description

Read the WORD array global variable whose Controller name is controllerName and global varia-
ble name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetWordArrayVariable

Write ushort array variable values to a WORD array variable in the specified Controller.

® Function Call

Function | SetWordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName, ushort[] values)

Used in | Render()
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® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the WORD array global variable name for the | ---
Controller by string.
ushort[] values Specify the ushort array values. -

® Description
Write values to the WORD array global variable whose Controller name is controllerName and
global variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetDwordArrayVariable

Read the values of a DWORD array variable from the specified Controller.

® Function Call

Function | uint[[GetDwordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -—-
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the DWORD array global variable name for -

the Controller by string.

® Description
Read the DWORD array global variable whose Controller name is controllerName and global varia-
ble name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetDwordArrayVariable

Write uint array variable values to a DWORD array variable in the specified Controller.
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® Function Call

Function | SetDwordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName, uint[] values)

Used in | Render()

® Arguments
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Argument Description Notation example
IExtendedShapeScript Specify the instance name of the Shape Script. -
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the DWORD array global variable name for the | ---
Controller by string.
uint[] values Specify the uint array values. -

@ Description
Write values to the DWORD array global variable whose Controller name is controllerName and
global variable name is variableName.

|~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.
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I GetLwordArrayVariable

Read the values of an LWORD array variable from the specified Controller.

® Function Call

Function | ulong[]GetLwordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the LWORD array global variable name for the | ---

Controller by string.

@ Description

Read the LWORD array global variable whose Controller name is controllerName and global varia-
ble name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.
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I SetLwordArrayVariable

Write ulong array variable values to an LWORD array variable in the specified Controller.

® Function Call

Function | SetLwordArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName, ulong[] values)

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the instance name of the Shape Script.
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the LWORD array global variable name for the | ---
Controller by string.
ulong[] values Specify the ulong array values.

® Description
Write values to the LWORD array global variable whose Controller name is controllerName and
global variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetRealArrayVariable

Read the values of a REAL array variable from the specified Controller.

® Function Call

Function | float[]GetRealArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script.
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the REAL array global variable name for the -
Controller by string.

® Description
Read the REAL array global variable whose Controller name is controllerName and global variable
name is variableName. The read values are the return values of this function.
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L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetRealArrayVariable

Write float array variable values to a REAL array variable in the specified Controller.

s)diiog adeys ul pesn suonoung |-y

® Function Call

Function | SetRealArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, float[] values)

Used in | Render()

® Arguments

>

o

%)

5

Argument Description Notation example «3
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. - %
Script g
(2]

string controllerName Specify the Controller name by string. "new_controller_0" =
string variableName Specify the REAL array global variable name for the - ;
(]

Controller by string. o

float[] values Specify the float array values. - g—
)

@ Description

Write a value to the REAL array global variable whose Controller name is controllerName and glob-
al variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetLrealArrayVariable

Read the values of an LREAL array variable from the specified Controller.

® Function Call

Function | double[]GetLrealArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -—-
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the LREAL array global variable name for the | ---

Controller by string.
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® Description
Read the LREAL array global variable whose Controller name is controllerName and global varia-
ble name is variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetLrealArrayVariable

Write double array variable values to an LREAL array variable in the specified Controller.

® Function Call

Function | SetLrealArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, double[] values)

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript shape- | Specify the instance name of the Shape Script.
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the LREAL array global variable name for the | ---
Controller by string.
double[] values Specify the double array values.

® Description
Write values to the LREAL array global variable whose Controller name is controllerName and
global variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I GetStringArrayVariable

Read the values of a STRING array variable from the specified Controller.

® Function Call

Function | string[] GetStringArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example

|IExtendedShapeScript shape- | Specify the instance name of the Shape Script. -
Script
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Argument Description Notation example
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the STRING array global variable name for the | ---

Controller by string.

@ Description
Read the STRING array global variable whose Controller name is controllerName and global varia-
ble name is variableName. The read values are the return values of this function.
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L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I SetStringArrayVariable

Write values to a STRING array variable in the specified Controller.

® Function Call

Function | SetStringArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string varia-
bleName, string[] values)

Used in | Render()
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® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the instance name of the Shape Script.
shapeScript
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the STRING array global variable name for the | ---
Controller by string.
string[] values Specify the string array values.

@ Description
Write values to the STRING array global variable whose Controller name is controllerName and
global variable name is variableName.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I Get**ArrayVariable

Read the values of an integer array variable from the specified Controller. For "**" of the function
name, specify the data type of the Controller variable. Refer to Function Call on page A-54 below for
the data types of variables and specific function names that you can specify.
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® Function Call

Func- sbyte[] GetSintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
tion variableName)

short[] GetIntArrayVariable(|[ExtendedShapeScript shapeScript, string controllerName, string vari-
ableName)

int[] GetDintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string vari-
ableName)

long[] GetLintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string var-
iableName)

byte[] GetUsintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

ushort[] GetUintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

uint[] GetUdintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

ulong[] GetUlintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string
variableName)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript shape- | Specify the instance name of the Shape Script. ---
Script
string controllerName Specify the Controller name by string. "new_controller_0"
string variableName Specify the integer variable name for the Controller ---

by string.

® Description

Read the integer array variable whose Controller name is controllerName and variable name is
variableName. The read values are the return values of this function.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I Set**ArrayVariable

Write values to an integer array variable in the specified Controller. For "**" of the function name, spec-
ify the data type of the Controller variable. Refer to Function Call on page A-55 below for the data
types of variables and specific function names that you can specify.
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® Function Call

Func- SetSintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
tion Name, object value)

SetIntArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetDintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetLintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUsintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUdintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

SetUlintArrayVariable(IExtendedShapeScript shapeScript, string controllerName, string variable-
Name, object value)

Used in | Render()
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® Arguments
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Argument Description Notation example
IExtendedShape- | Specify the instance name of the Shape Script. -
Script shapeScript
string controller- Specify the Controller name by string. "new_controller_0"
Name
string variable- Specify the integer array variable name for the Controller by string. | ---
Name
object value Specify the value to set. Set a value that can be converted to the -

following data types in the Shape Script.
SetSintArrayVariable: sbyte[]
SetlntArrayVariable: short[]
SetDintArrayVariable: int[]
SetLintArrayVariable: long[]
SetUsintArrayVariable: byte[]
SetUintArrayVariable: ushort]]
SetUdintArrayVariable: uint[]
SetUlintArrayVariable: ulong]]

@ Description

Write values to the integer array variable whose Controller name is controllerName and variable
name is variableName. If you specify a value that cannot be written, an error message is displayed
in the Trace Message tab page.

L~ Version Information

This function causes an execution error in Sysmac Studio version 1.51 or lower.

I CreateGetVariableList

Create a new read variable list, which is used to read multiple variables from the Controller.
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A-56

® Function Call

Function

IList<Tuple<string, Type>> CreateGetVariableList()

Used in

Render()

® Arguments

None

® Description

Create a new read variable list, which you specify as an argument to the GetVariableValues() func-
tion. The newly created empty read variable list is the return value of the function. Use this function
in combination with the AddToGetVariableList() or GetVariableValues() function.

The following example shows how to get at a time the BOOL variables "boolVar1", "boolVar2", and
"boolVar3" from the Controller "new_Controller_0".

62 [
63

64

65

66
67
68
69
70
71
72
73
74

public cverride void Render (IEnumerable: rInfo> renderInfolist) |

if (this.IsInitialized == false) {
DefaultFunctions.InitializeObject (this, renderInfolist):
return ;

}

var getVariableList = DefaultFunctions.CreateGetVariableList():

DefaultFuncticns.AddToGetVariablelist ("boolVarl™, "BCOCL", getVariablelist):
DefaultFunctions.AddToGetVariablelist ("boolVar2™, "BOCL", getVariablelist);
DefaultFunctions.AddToGetVariablelist ("boolVar3™, "BCOCOL", getVariablelist);

var variableValuelist = DefaultFunctions.GetVariableValues(this, "new Controller 0", getVariablelist);:

Create a new read variable list in line 68. Next, in lines 69 to 71, use the AddToGetVariableList()
function to add the variables to read to the read variable list. Then, in line 73, use the GetVariable-
Values() function to get the variable list that you read from the Controller.

| AddToGetvariableList

Add the variable to read from the Controller to the read variable list.

@ Function Call

Function | bool AddToGetVariableList(string variableName, string iecDataType, IList<Tuple<string, Type>>
getVariableList, bool isShowErrorMessage = true)
Used in | Render()

® Arguments

Item Description Notation ex-
ample
string variableName Specify the Controller variable name by string. ---
string iecDataType Specify the data type of the variable by string. "BOOL"
IList<Tuple<string, Specify a reference to the read variable list. ---
Type>> getVariableList
bool isShowErrorMes- Set whether to display an error message in the trace message | true
sage if an addition to the read variable list fails. This argument can
be omitted. If it is omitted, an error message is displayed in the
trace message.
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Add the variable name variableName and the data type iecDataType to the read variable list
getVariableList. When the variable is successfully added, the return value is TRUE. If iecDataType
is set to an illegal value or the variable to add is already added, the return value is FALSE. In addi-
tion, if isShowErrorMessage is TRUE, an error message is displayed in the trace message.

I GetVariableValues

Read the values of multiple variables from the Controller at a time.

® Function Call

Function | IDictionary<string, object> GetVariableValues(IExtendedShapeScript shapeScript, string control-

lerName, IList<Tuple<string, Type>> getVariableList)

Used in | Render()

® Arguments

Item

Description

Notation example

IExtendedShapeScript shapeScript

Specify the Shape Script to use in this function.

string controllerName

Specify the Controller name by string.

"new_controller_0"

IList<Tuple<string, Type>> getVar-
iableList

Specify a reference to the read variable list.

@ Description

Read the values of the Controller variables based on the variable names added to the read variable
list. The combination of the variable names and values of the read variables is the return value of

this function.

L~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

I GetValueFromVariableValueList

Get the value of a variable that you read with the GetVariableValues() function.

® Function Call

Function | object GetValueFromVariableValueList(string variableName, IDictionary<string, object> variable-

ValuelList)

Used in | Render()

® Arguments

Item Description Not::c::x-
string variableName Specify the Controller variable name by string. -
IDictionary<string, object> varia- Specify the variable value list that you read with the -
bleValueList GetVariableValues() function.
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® Description
Get the value of a variable that you read with the GetVariableValues() function. The variable value
is the return value of this function. If the value that you obtained does not correspond to the speci-
fied variable name, the return value is null.
The type of the return value depends on the data type of the Controller variable. The following
shows the correspondence between the data types of Controller variables and the data types of

Shape Script variables.

Data type of Controller variable | Data type of Shape Script variable
BOOL bool
SINT sbyte
USINT byte

INT short
UINT ushort
DINT int
UDINT uint

LINT long
ULINT ulong
BYTE byte
WORD ushort
DWORD uint
LWORD ulong
REAL float
LREAL double
TIME TimeSpan
DATE DateTime
TIME_OF_DAY DateTime
DATE_AND_TIME DateTime
STRING string

The following example shows how to get the value of the variable "boolVar1" that you read.

62 o
83
64
65
66
67
68
g0

SN SN
R e

public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) {

if (this.IsInitialized == false) {
DefaultFunctions.TnitializeObject (this, renderTnfolist);
return ;

}

var getVariableList = DefaultFunctions.CreateGetVariableList();
DefaultFunctions.AddToGetVariableList ("boolVarl®, "BOOL", getVariableList);
DefaultFunctions.AddToGetVariableList ("boolVar2”, "BOOL", getVariableList):
DefaultFuncticns.AddToGetVariableList ("boolVar3®, "BOOL", getVariableList):

var variableValueList = DefaultFunctions.GetVariableValues(this, "new Controller 0", getVariableList);
wvar result = (bool)DefaultFunctions.GetValueFromVariableValuelist("boolVarl”™, variableValuelist);

In line 73, use the GetVariableValues() function to get the variable list that you read from the Con-
troller. In line 74, get only the value of the variable to read from the variable value list. Cast the
obtained value to the data type of the Shape Script variable depending on the data type of the Con-

troller variable.

I CreateSetVariableList

Create a new write variable list, which is used to write multiple variables from the Controller.

A-58
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® Function Call

Function

IList<Tuple<string, object>> CreateSetVariableList()

Used in

Render()

® Arguments

None

@ Description
Create a new write variable list, which you specify as an argument to the SetVariableValues() func-
tion. The newly created empty write variable list is the return value of the function. Use this function
in combination with the AddToSetVariableList() or SetVariableValues() function.

The following example shows how to write at a time "1", "2", and "3" to the INT variables "intVar1",
"intVar2", and "intVar3" of the Controller "new_Controller_0", respectively.

62 [ public override void Render(IEnumerable<ShapeRenderInfo> renderInfolist) {

63
64
65
66
67
68
69
78
71
72
73
74 }

if (this.IsInitialized == false) {
DefaultFunctions.InitializeObject (this, renderInfoList);
return ;

}

var setVariableList = DefaultFunctions.CreateSetVariableLisc():

DefaultFunctions.hddToSetVariableList ("intVarl”, "INI", 1, setVariasbleList):
DefaultFunctions.AddToSetVariableList( 2", "INI", 2, setVarisblelist):
DefaultFunctions.AddToSetVariableList ("intVar3”, "INT", 3, setVariableList);

DefaultFunctions.SetVariableValues (this, "new Controller 07, setVariablelist);

Create a new write variable list in line 68. Next, in lines 69 to 71, use the AddToSetVariableList()
function to add the values to write to the write variable list. Then, in line 73, use the SetVariableVal-
ues() function to write the values to the Controller variables.

| AddTosetvariableList

Add the variable and value to write to the Controller to the write variable list.

@ Function Call

Function

bool AddToSetVariableList(string variableName, string iecDataType, object setValue, IList<Tu-
ple<string, object>> setVariableList, bool isShowErrorMessage = true)

Used in

Render()

® Arguments

Notation ex-

Item Description
ample
string variableName Specify the Controller variable name by string. ---
string iecDataType Specify the data type of the variable by string. "BOOL"
object setValue Specify the value to write to the Controller variable. ---
IList<Tuple<string, ob- Specify a reference to the write variable list. -

ject>> setVariableList

bool isShowErrorMessage | Set whether to display an error message in the trace message | true

if an addition to the read variable list fails. This argument can
be omitted. If it is omitted, an error message is displayed in the
trace message.
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® Description
Add the variable name variableName and the set value setValue to the write variable list
setVariableList.
When the variable is successfully added, the return value is TRUE. In the following cases, the re-
turn value changes to FALSE and the set value is not written to the write variable list.
» jecDataType is set to an illegal value.
» setValue has an illegal value.
» The variable to add is already added.
In addition, if isShowErrorMessage is TRUE, an error message is displayed in the trace message.

I SetVariableValues

Write values to multiple Controller variables at a time.

® Function Call

Function | SetVariableValues(IExtendedShapeScript shapeScript, string controllerName, IList<Tuple<string,
object>> setVariableList)

Used in | Render()

® Arguments

Item Description Notation example
IExtendedShapeScript shapeScript Specify the Shape Script to use in this function. | ---
string controllerName Specify the Controller name by string. "new_controller_0"
IList<Tuple<string, object>> setVar- Specify a reference to the write variable list. -
iableList

® Description

Write values to the Controller variables based on the variable names added to the read variable
list.

L~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

I GetCurrentControllerTime

Read the internal simulation time of the specified Controller.

® Function Call

Function | DateTime GetCurrentControllerTime(IExtendedShapeScript shapeScript, string controllerName)
Used in | Render()

® Arguments

Item Description Notation example

|ExtendedShapeScript shapeScript | Specify the Shape Script to use in this function. | ---

string controllerName Specify the Controller name by string. "new_controller_0"
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@ Description
Read the internal simulation time of the Controller whose name is controllerName. The value is the
return value of this function.

A-1-9  Cooperation with the Process Manager

I MovePartOnPackManagerSensorLatchBelt

Move the part that is present on the conveyor in the Process Manager to the latched position to allow
it to be continuously manipulated by the emulation function of the Process Manager.
This is effective if you use a belt latch sensor in the configuration of the Process Manager.

® Function Call

Function | MovePartOnPackManagerSensorLatchBelt(IExtendedShapeScript shapeScript, IProcessMan-
ager processManager, IBelt beltModel, IEnumerable<ShapeRenderInfo> renderinfoList)

Used in | Render()

® Arguments

Argument Description Notation example

IExtendedShapeScript Specify the Shape Script to use in this func-

shapeScript tion.

IProcessManager proc- Ahead of this function, define a variable to IProcessManager process-

essManager which the Process Manager registered in the | Manager=(IProcessManag-
Application Manager was assigned in ad- er)ace["/ApplicationManager0/
vance. Process Manager"];

IBelt beltModel Define a variable to which the conveyor (belt) | IBelt beltModel=(IBelt)ace["/
registered in the Process Manager was as- ApplicationManager0/Pick
signed. Belt"];

IEnumerable<ShapeRen- | Specify the name of the Part/Pallet Instance | ---

derinfo> renderInfoList List specified in CreateRenderInfo.

@ Description
Among the part’'s 3D shape data registered in the Part/Pallet Instance List, move one that is the
child of the conveyor’s 3D shape data beltModel to the latched position according to the movement
of the conveyor (belt) operated by the emulation function of the Process Manager. The part that
was moved to the latched position is then manipulated by the Process Manager.

|~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

I MovePalletOnPackManagerSensorLatchBelt

Move the pallet that is present on the conveyor in the Process Manager to the latched position to allow
it to be continuously manipulated by the emulation function of the Process Manager.
This is effective if you use a belt latch sensor in the configuration of the Process Manager.
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® Function Call

Function | MovePalletOnPackManagerSensorLatchBelt(IExtendedShapeScript shapeScript, IProcessMan-
ager processManager, IBelt beltModel, IEnumerable<ShapeRenderInfo> renderinfoList)

Used in | Render()

® Arguments

Argument Description Notation example
|IExtendedShapeScript Specify the Shape Script to use in this func- -—-

shapeScript tion.

IProcessManager proc- Ahead of this function, define a variable to IProcessManager process-

essManager which the Process Manager registered in the | Manager=(IProcessManag-
Application Manager was assigned in ad- er)ace["/ApplicationManager0/
vance. Process Manager"];

IBelt beltModel Define a variable to which the conveyor (belt) | IBelt beltModel=(IBelt)ace["/
registered in the Process Manager was as- ApplicationManager0/Pick
signed. Belt"];

IEnumerable<ShapeRen- | Specify the name of the Part/Pallet Instance | ---

derInfo> renderinfoList List specified in CreateRenderInfo.

® Description
Among the pallet’s 3D shape data registered in the Part/Pallet Instance List, move one that is the
child of the conveyor’s 3D shape data beltModel to the latched position according to the movement
of the conveyor (belt) operated by the emulation function of the Process Manager. This also moves
the part that is placed on the pallet. The pallet that was moved to the latched position is then ma-
nipulated by the Process Manager.

L~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

I SetPackManagerPartPosition

Write the position of the part that is manipulated in the Process Manager to a Controller variable.

® Function Call

Function | SetPackManagerPart Position(IExtendedShapeScript shapeScript, string controllerName, string
variableDX, string variableDY, string variableDZ, IShapeBase partModel, IEnumerable<Shape-
RenderInfo> renderInfoList)

Used in | Render()

® Arguments

Argument Description Notation example
IExtendedShapeScript Specify the Shape Script to use in this function. -
shapeScript
string ControllerName Specify the Controller name by string. "new_Controller_0"
string variableDX Specify the LREAL global array variable name of the Con- | "PositionX"

troller that stores the X position of the part by string.
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Argument Description Notation example
string variableDY Specify the LREAL global array variable name of the Con- | "PositionY"
troller that stores the Y position of the part by string.
string variableDZ Specify the LREAL global array variable name of the Con- | "PositionZ"

troller that stores the Z position of the part by string.

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList.

IEnumerable<ShapeRen- | Specify the name of the Part/Pallet Instance List specified | ---
derinfo> renderinfoList in CreateRenderlInfo.
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@ Description
Write the X, Y, and Z positions of the part that is manipulated in the Process Manager to LREAL
global array variables of the Controller. The part that is manipulated in the Process Manager is as-
signed an ID number that starts from 0, which is used as a subscript in the array. In other words,
the X position of a part with an ID of 0 is written to PositionX[0] and the X position of a part with an
ID of 1 is written to PositionX[1]. If you set the variable name to null, the position value is not written
anywhere.
In this case, the part must be created by the Shape Script.

L~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.
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I UpdatePartDataFromPackManager

Allow the Shape Script to continue to manipulate the part that was picked up and placed in the Proc-
ess Manager.

® Function Call

Function | UpdatePartDataFromPackManager(IShapeBase partModel, 1Visualizable locationModel, IEnu-
merable<ShapeRenderInfo> renderinfoList)

Used in | Render()

® Arguments

Argument Description Notaart':z:'leex-
IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList.
IVisualizable locationModel Specify a variable that designates the 3D shape data in locationModel

which the Process Manager placed the part.

IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List specified | ---
fo> renderInfoList in CreateRenderlInfo.

@ Description
Allow the Shape Script to manipulate again the created part after the part is picked up and placed
in the Process Manager.
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L~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

I UpdatePartDataOnPalletFromPackManager

Allow the Shape Script to continue to manipulate the part that was picked up and placed on the pallet
in the Process Manager.

® Function Call

Function | UpdatePartDataOnPalletFromPackManager(IExtendedShapeScript shapeScript, IShapeBase
partModel, IShapeBase palletModel, IVisualizable locationModel, IEnumerable<ShapeRenderIn-
fo> renderinfoList)

Used in | Render()

® Arguments

Argument Description Notation ex-
ample

IExtendedShapeScript shape- | Specify the Shape Script to use in this function. -—-

Script

IShapeBase partModel Specify a variable that designates the 3D shape data for a | partModel
part registered in renderinfoList.

IShapeBase palletModel Specify a variable that indicates the pallet 3D shape data | palletModel
registered in renderinfoList.

IVisualizable locationModel Specify a variable that designates the 3D shape data that | locationMo-
is the parent of the pallet. del

IEnumerable<ShapeRenderIn- | Specify the name of the Part/Pallet Instance List specified | ---

fo> renderInfoList in CreateRenderlInfo.

® Description
Allow the Shape Script to manipulate again the created pallet and part on it together after the part
is picked up and placed in the Process Manager.

|~ Version Information

This function causes a compiling error in Sysmac Studio version 1.40.

A-1-10 Measuring Execution Time of Shape Scripts

I StartStopwatch

Start measurement of execution time of a Shape Script. This function is used with the StopStop-
watch() function to measure the time that the computer spends executing the Shape Script code be-
tween the StartStopwatch() function and StopStopwatch() function.

@ Function Call

Function | void StartStopwatch(string name)
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Used in | Render()

® Arguments

Argument Description Notation example

string name | Set the name to identify measurement of execution time of a Shape "StopwatchQ"
Script.

@ Description
Start measurement of execution time of the Shape Script specified by the name set in the argu-
ment. This function measures the execution time of the Shape Script code between this function
and the StopStopwatch() function that has the same argument. The measured time is displayed in
the System Monitor. In the System Monitor, you can check execution time on a cycle basis.

s)diiog adeys ul pesn suonoung |-y

I StopStopwatch

Stop measurement of execution time of a Shape Script. This function is used with the StartStop-
watch() function to measure the time that the computer spends executing the Shape Script code be-
tween the StartStopwatch() function and StopStopwatch() function.

® Function Call

Function | void StopStopwatch(string name)
Used in | Render()

syduog adeyg ul pasn suonound Bunepdn LL-1-V

® Arguments

Argument Description Notation example

string name | Set the name to identify measurement of execution time of a Shape "StopwatchQ"
Script.

@ Description
Stop measurement of execution time of the Shape Script specified by the name set in the argu-
ment.

A-1-11 Updating Functions Used in Shape Scripts

Upgrading the Sysmac Studio to a higher version may add new functions to the Shape Scripts or en-
hance the existing functions.

Update Default Functions updates existing Shape Scripts functions used in a project if any change has
been made for Shape Scripts functions.

This feature targets the functions in Default Functions under Shape Script Functions.

You can perform Update Default Functions only when the Shape Scripts in the Shape Script Sequence
have not yet been executed.

I Procedure to Update Default Functions

Use the following procedure to update Default Functions.
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1 Right-click Shape Script Functions under Configurations and Setup — 3D Visualization in
the Multiview Explorer and select Update Default Functions from the menu.

¥ = 3D Visualization

Lameras

Add Shortcut

The Update Default Functions dialog box is displayed.

(© (Cli) (<|9)

l Update Default Functions

efaultFunctions0

(b) T n PefaultFunctions

efaultFunctions2

efaultFunctions3

Name si \tatu s

— (f)

Item

Description

(a)

Default Func-
tions list

All Default Functions are listed.
Default Functions whose Version is the latest version or later will be grayed out.
You can click the column heading Name or Version to sort the list.

Check boxes

Use these check boxes to set whether to update Default Functions that are not
grayed out.

Checked (default): The Default Functions will be updated.

Unchecked: The Default Functions will not be updated.

(c) | Name The names of Default Functions are displayed.
(d) | Version The versions of Default Functions are displayed.
(e) | Status The status of the update processing for Default Functions that you set to update
using the check boxes in (b) is displayed.
Displayed message Status
Blank Waiting for execution
Updating Executing
Updated to latest template. Execution completed normally
Changes detected. Not updated. ! Execution completed abnormally
(f) | Status When the update processing of Default Functions is completed, execution result
icon icons appear.

Displayed icon Status
Q Execution completed normally
n Execution completed abnormally
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Item Description
(9) | Version Click this button to display a change history list for all versions of Default Func-
History but- | tions that were updated in the past.

ton

(h) | Progress bar | This shows the execution status of the update processing.

(i) | Update but- | Cjick this button to execute update processing. "2
ton

(i) | Close button | Click this button to close the dialog box.

*1. Default Functions will not be updated if they are manually edited.
*2. This button is enabled under the following conditions.
* The Output tab page displays the following message when a Sysmac Studio project is opened.

Output
Information  An update is available for the Default Functions under Shape Scripts Functions, To perform an update, right-click [3D Visualization] - [Shape Script Functions] in the Multiview Explorer and select [Update Default Functions] from the context menu.

* One or more check boxes are selected in (b).

2 Click the Update button in the Update Default Functions dialog box.
The update processing starts.

! Update Default Functions X
Default Functions: Latest Version: 1.01

| ‘ Version | Status
[ DefaultFunctions0 1.01 Updated to latest template.
n DefaultFunctions1 1.01
DefaultFunctions2 1.00 Updating ...
DefaultFunctions3 1.00

Version History ;

All target Default Functions are updated sequentially.

In the Status column, the progress of the update processing is displayed. When the update
processing is completed, status icons appear. If the update processing is completed normally,
the Version column will display the updated versions.

! Update Default Functions X

Default Functions: Latest Version: 1.01

Status
[ DefaultFunctions0 1.01||Updated to latest template.
u DefaultFunctions1
[ DefaultFunctions2 1.01||Updated to latest template.
DefaultFunctions3 1.00||Changes detected. Not updated.

Version History Update Close

M Precautions for Correct Use

The CreateRenderInfo() and Render() functions will not be updated.
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@ Additional Information

Clicking the Version History button in the Update Default Functions dialog box displays a
change history list for all versions of Default Functions that were updated in the past. Use this
information as a reference in selecting the Default Functions to update.

! Update Default Functions X

Default Functions: Latest Version: 1.01
| Version Status

DefaultFunctions0 1.00

n DefaultFunctions1 1.01

DefaultFunctions2 1.00

DefaultFunctions3 1.00

Update Close

Version History
1.01
1.00 Initial Templates
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A-2 Differences between the Simulator
and the Physical Controller

A-2-1

Operation of Functions

The Simulator has the following functional differences in comparison with the physical Controller.

Item

Differences between Simulator and physical Controller

Mechani-
cal com-
ponent

Motion on the 3D
Visualizer while
the Simulator is
running

In the Simulator, a mechanical component moves according to the command
values for each axis. Physical elements such as weight, gravity, and inertia are
not considered.

Robot

Motion on the 3D
Visualizer while
the Simulator is
running

In the Simulator, a robot moves according to the command values for each ax-
is. Physical elements such as weight, gravity, and inertia are not considered.

Belt

Latch function

When Latch is selected in the belt properties of a part, it is possible to generate
an external trigger at a specified interval during simulation in the Process Man-
ager. It is also possible to generate a trigger from the CreateLatch() function in
the Shape Script.

Belt encoder
function

In the Simulator, the drive output for belt control can be turned ON and OFF to
operate an encoder.

Part de-
tection
sensor

Limitations of part
detection sensor

The function of a part detection sensor is to detect the passage of a part on a
3D Visualizer. Although it looks like a photoelectric sensor, the following func-
tions are not provided. Therefore, do not use it to adjust the layout of photoelec-
tric sensors, etc.

* Thickness adjustment for the optical axis

* Simulation of beam reflection

e Simulation of hysteresis
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A-3 Execution Time of Shape Scripts

The execution time of a Shape Script depends on the script’'s content. If you write a script that takes a
long processing time, its execution time may exceed the Shape Script Execution Ratio setting for the
Shape Script Sequence.

This section describes the procedures to check and reduce the execution time of a Shape Script.

A-3-1  Checking the Execution Time with the System Monitor
You can check the execution time of a Shape Script in the System Monitor. The following describes

the procedure to check the execution time of a Shape Script in the System Monitor.

1 Double-click the Shape Script Sequence for which to check the execution time under
Configurations and Setup in the Multiview Explorer.

Multview Explorer

ApplicationManager) ¥

bl Configurations and Setup
Settings

¥ & 3D Visualization

The Shape Script Sequence setup tab page is displayed.

2 Click the Execute button for the Shape Script Sequence.

This executes the Shape Script Sequence.

3 Click the Show System Monitor button for the Shape Script.
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Visualization

4 Shape Scripts 1-item collection

Shape Scriptd
v

/ApplicationManagerQ/Shape Script0
4 Execute Settings
Target Controller

& Script Execution Ratio (ms)

s)diiog adeys Jo awil uonnaexy ¢-y

cution requires the Target Cantraller to run in Simulation mode.

~Available Data ————
b4 Shape Script0 [ApplicationManager0] Data Name Value Limits
Time

v - ¥ Shape Script0 [ApplicationManager0] - Time:

4 Execution Time T

7 : i E,~.-¢cutu?n TITE- 7\_.ms_\r
MathOperations (ms) =

Refresh Period

S1oNISU0Y) Yyo1emdolsg ypim awi| uonnosxg Buunsesiy z-c-v

@ Additional Information

Using Stopwatch constructs allows you to check execution time of specific sections in Shape

Scripts.
Refer to A-3-2 Measuring Execution Time with Stopwatch Constructs on page A-71 for details

on the operating procedure.

A-3-2 Measuring Execution Time with Stopwatch Constructs

Writing a Stopwatch construct in a Shape Script allows you to measure the time that the computer
spends executing a desired code section in the Shape Script. The measured time is displayed in the
System Monitor.

Identifying and optimizing code sections that take long execution times allows you to reduce the exe-
cution time of the Shape Script.

The procedure is given below with an example of a Shape Script that executes math operation.

1 Enclose the desired code section in the Render() function in the Shape Script with
StartStopwatch("MathOperations™) and StopStopwatch("MathOperations").
Enter a desired string in the MathOperations, which is the name to identify the section to meas-
ure. The name entered here is displayed in the System Monitor.
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130

137 IStartStopwat:h("Mat.hOparations"] ;

138 // Move in circle

139 Thread.Sleep(2);

140

141 var x = renderInfo.Position.DX;

142 var y = renderInfo.Position.D¥;

143 var z = renderInfo.Position.DZ;

144 var r = Math.Sgrt(x*x + y*y);

145 double phi;

146 if (x == 0 && y == 0) phi = 0;

147 else 1f (x »>= 0) phi = Math.Atan(y / x);
148 else phi = -Math.Asin(y / r} + Math.PI;
149

15e phi += speed;

151 x = r * Math.Cos(phi);

152 y = r * Math.Sin(phi);

153

154 renderInfo.Position = new Transform3D(x, y, z);
155 StopStopwatch ("MathOperationsa™); I

156 1

Execute the target Shape Script.

From Shape Script Sequence, click the Show System Monitor button.
The System Monitor is displayed, and the execution time of the target Shape Script code sec-
tion is displayed in the MathOperations value.

Available Data ————————— ~Selected Data -
4 Shape Script0 [ApplicationManager0] Data Name Value

Time - — . =
Sci C: Aanager0] -
Eerenon i pe Script0 [ApplicationManager0] - Time

MathOperations

Selecting the check box of MathOperations in the Graph column displays the execution time of
the MathOperations for each cycle in the graph.

Available Data ————— ~Selected Data
ript0 [ApplicationManager0] Data Name Value | Limits

= ¥ Shape Script0 [ApplicationManager0] - Time
Execution Time e - = o
MathOperations E,<.ELupon Tlrr:‘ne 4,|_A-CI
MathOperations (ms) 3.00

Total time in seconds 62

]| e |

~ Refresh Period
M Enabled |1 second

Refer to StartStopwatch on page A-64 and StopStopwatch on page A-65 for details on the StartStop-
watch() function and StopStopwatch() function.

A-3-3

Speeding Up the Processing of Shape Scripts

Reading/writing values from/to Controller variables is one of the time-consuming operations of script
processing. When a Shape Script reads/writes values from/to Controller variables, the reading or writ-
ing of the values is executed for the Simulator of the Controller through the internal network of the
computer, which requires a long time to process network communications.

A-72
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If a Shape Script contains multiple variables to read or write in the Render() function, reading or writing
them one by one results in communications as many as the number of times of processing. On the
other hand, reading or writing multiple variables together at once results in a reduced number of com-
munications, and thus the execution time of the Shape Script can be reduced.

This section describes how to create Shape Scripts for reading and writing multiple variables at once.

s)diiog adeys Jo awil uonnNIexy ¢-y

I Reading Multiple Controller Variables

First, create a new read variable list to read multiple Controller variables at once. To create a read vari-
able list, use the CreateGetVariableList() and AddToGetVariableList() functions.

Next, use the read variable list to read multiple Controller variables at once. To read multiple Controller
variables at once, use the GetVariableValues() function. The return values of the GetVariableValues()
function are the variables and their values you want to get.

To get a specific variable value from the variables and values, use the GetValueFromVariableValuel-
ist() function. The return value of the GetValueFromVariableValueList() function is the variable value to
get.

The following is an example of a Shape Script that reads multiple Controller variables at once.

62 H public override woid Render(IEnumerable<ShapeRenderInfo> renderInfolist) {
63 if (this.IsInitialized == false} {

64 DefaultFunctions.InitializeObject (this, renderInfoList];

65 return :

}

var getVariableList = DefasultFunctions.Cr riablelist():
DefaultFunctions.AddToGetVariable: it ("boolVarl™ L", getVariableList);
78 DefaultFunctions.AddToGetVariableList ("boolVar2”, "BOOL", getVariableList);
et DefaultFunctions.AddToGetVariableList ("boolVar3”, "BOOL", getVariableList);

var varisbleValueList = DefaultFunctions.GetVariableValues(this, "new_Controller 0", getVariableList);
74 var result = (bool)DefaultFunctions.GetValueFronVariableValuelist ("boolVarl”, variableValuelist):

syduog adeys Jo Buissaoolid ayy dn bBuipeads g-¢-v

In this example, the Shape Script reads the BOOL variables boolVar1, boolVar2, and boolVar3 at once
from the Controller new_Controller_0, and then gets the value of boolVar1.

In line 68, use the CreateGetVariableList() function to create a new read variable list.

Next, in lines 69 to 71, use the AddToGetVariableList() function to add the variables to read to the read
variable list.

Then, in line 73, use the GetVariableValues() function to get the variable list that you read from the
Controller. In line 74, get only the value of the variable to read from the variable value list.

L~ Version Information

Reading from multiple variables is not available in Sysmac Studio version 1.40.

Some functions used in Shape Scripts read Controller variables from inside the functions. Even when
these functions are used, reading multiple Controller variables at once can reduce the execution time
of the Shape Script.

The following is a list of functions that read Controller variables.

List of functions that read Controller variables
LoadPart

LoadPallet

LoadPartOnPallet

UnloadPart
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List of functions that read Controller variables

UnloadPallet

SetNextStep

PushPart

PushPallet

MoveObjectOnBelt

ClampPartBySignal

ClampPalletBySignal

ClampPartOnPalletBySignal

ReleasePartBySignal

ReleasePalletBySignal

ReleasePartOnPalletBySignal

For all of these functions, you can set the argument variableValues. You can omit the communications
processing when the Shape Script reads Controller variables by setting the return values of the Get-
VariableValues() function in variableValues. Omitting the communications processing allows for reduc-

ing the execution time of the Shape Script.

The following is an example of a Shape Script that sets the return values of the GetVariableValues()

function as function arguments.

62 public override void Render (IEnumerable<ShapeRenderInfo> renderInfolist) {

63 if (this.IsInitialized == false) {
64 DefaultFunctions.InitializeObject (this, renderInfolist);:
65 return ;

66 }
67

68 ver getVarisblelist = DefaultFunctions.CreateGetVarizbleList():

69 DefaultFunctions.AddToGetVariableList ("boolVarl™, "BOOL", getVariableList);

70 DefaultFunctions.AddToGetVariableList ("boolVar BOOL", getVariableList):

71 DefaultFunctions.AddToGecVariableList {"boolVar3”, "BOOL", getVariablelist);

72

73 var variableValues = DefaultFunctions.GetVariableValues(chis, "new Controller 0, getVariablelist):
74

75 ICadData partModell = {ICadData) ace["/ApplicaticnManager0/partModell”]:

76 ICadData partModel2 = (ICadData) ace["/ApplicationManager0/partModel2"];

ICadData table = (ICadData} ace["/ApplicationManagero/table”]:

DefaultFunctions.LoadPart (this,

7

7 "new Controller 0", "boolVarl®,
80 DefaultFunctions.LloadPare (this,
8

"new_Controller 0", "boolVar2”,

partModell, string.Empty, new Tranaform3D(0, 0, D), table, renderInfoList, variableValues):
partModel?, string.Empty, new Transform3D(100, O, 0), table, renderInfolist, variableValues);

In this example, the Shape Script reads the BOOL variables boolVar1, boolVar2, and boolVar3 at once
from the Controller new_Controller 0. The read results are set in variableValues in line 73.

In line 79, variableValues is set as an argumen

t to the LoadPart() function. This allows the Shape

Script to get the value of boolVar1 from variableValues in the LoadPart() function.

Similarly, in line 80, the Shape Script gets boo/

Var2 from variableValues in the LoadPart() function.

Thus, you can get the values of Controller variables in each LoadPart() function quickly without using

the network.

L~ Version Information

The argument variableValues is not available in Sysmac Studio version 1.42 or lower.

Writing Values to Multiple Controller Variables

First, create a write variable list to write values

to multiple Controller variables at once. To create a

write variable list, use the CreateSetVariableList() and AddToSetVariableList() functions.
Next, use the write variable list to write values to multiple Controller variables at once. To write values

to multiple Controller variables together, use th

e SetVariableValues() function.
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»

w

The following is an example of a Shape Script that writes values to multiple Controller variables at o

(1]

2]

once. £

=

. S

62 = public owverride woid Render (IEnumerable<ShapeRenderInfo> renderInfolist) { =

63 | if (this.IsInitialized == false) { g

64 DefaultFunctions.InitializeObject (this, renderInfolist):; o

b? return ; §

66 1 2

67 'g

68 wvar setWVariablelist = DefaultFunctions.CreateSetWVariableList(); 17

69 DefaultFunctions.AddToSetVariableList ("intWVarl™, "INT", 1, setWVariableList); 2

78 DefaultFunctions.hddToSetVariableList (" Var2™, "INTI", 2, setWVariableList): =

71 DefaultFunctions.AddToSetVariableList ("intVar3™, "INI", 3, setVariableList): o

72

73 DefaultFunctions.SetVariableValues(this, "new Controller 0%, setVariablelist);

In this example, the Shape Script writes 7, 2, and 3 to the INT variables intVar1, intVar2, and intVar3
of the Controller new_Controller_0, respectively.

In line 68, use the CreateSetVariableList() function to create a new write variable list.

Next, in lines 69 to 71, use the AddToSetVariableList() function to add the values to write to the write

variable list.
Then, in line 73, use the SetVariableValues() function to write the values to the Controller variables.

L~ Version Information

Writing values to multiple variables is not available in Sysmac Studio version 1.40.

Some functions used in Shape Scripts write values to Controller variables from inside the functions.
Even when these functions are used, writing values to multiple Controller variables at once can reduce

syduog adeys Jo Buissaoolid ayy dn bBuipeads g-¢-v

the execution time of the Shape Script.
The following is a list of functions that write values to Controller variables.

List of functions that write values to Controller variables

SetClampStatus

DetectPartCollision

DetectMechanicalComponentsCollision

Setting the return value of the CreateSetVariableList() function as the argument setVariableList to
these functions adds the Controller variable names and values to setVariableList. You can set the
setVariableList as an argument to the SetVariableValues() function at the end of processing to write
the values to the Controller variables at once. Thus, you can omit the communications processing
when the Shape Script writes values to Controller variables. Omitting the communications processing
allows for reducing the processing time of the Shape Script.

The following is an example of a Shape Script that sets the return values of the CreateSetVariableL-
ist() function as function arguments and writes the values to Controller variables at once.
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110 [ public override void Render (I Le 2> renderInfolist) {

111 if (this.IsInitialized == false) {

112 DefaultFunctions.InitializeObject (this, renderInfolist):

113 return ;

114 }

115

116 var getVariableList = DefaultFunctions.CreateGetVariableList():

117 DefaultFunctions.AddToGetVariablelist ("boolVarl®, ™ VarisbleList) ;
118 DefaultFunctions.AddToGetVariableList {"boolVar2” VarisbleList) ;
119 DefaultFunctions.AddToGetVariablelist {"boolVar3™, ™ tVariableList);
20

121 ver veriableValues = DefaultFunctions.GetVariableValues(this, "new_Controller 0", getVariableList):
122

123 var setVarisblelist = DefaultFunctions.CreateSetVariableList():

124

125 ICadData partModell = (ICadData) ace["/ApplicaticnManager0/partModsll”];
126 ICadData partModel2 = (ICadData) ace["/ApplicaticnManager0/partModel2”];

127 ICadData table = ({ICadData) ace["/ApplicaticnManager0/table”]:
MechanicalDataModel mechanicalDataModel = (MechanicalDataModel) ace["/ApplicationM:

if (setVariableList.Count > 0) {

DefaulcFunctions.LoadPart(this, "new Controller 07, "boolVarl”, partModell, string.Empty, new Transform3D(0, O,
DefaultFunctions.LoadPart(this, "new Controller 07, "boolVar2”,

DefaultFunctions.DetectPartCollisicn(this, partMedell, mechanicallDataModel, 1, "new_Contzo.
DefaultFunctions.DetectPartCollisicn(this, partMedelz, mechanicallataModel, 1, "new Contro!

r0/MechanicalModel™]

0), table, renderInfolist, variableValues):
partModel2, string.Empty, new Iransform3D(100, 0, 0), table, renderInfolist, varisbleValues):

)", "boolVar4”, renderInfolist, setVariableList):
)", "boolVar5", renderInfolist, setVariableList):

DefaultFuncrions.SetVarisbleValuss(this, "new Controller 0", setVariablelist);

In this example, the CreateSetVariableList() function in line 123 creates the write variable list
setVariableList. setVariableList is set as arguments to the DetectPartCollision() functions in lines 133
and 134. In each DetectPartCollision() function, the values to set in the Controller variables boolVar4

and boolVar5 are added to setVariableList.

In line 136, the Shape Script checks if the values are set in setVariableList. If the values are set, in line
137, the Shape Script writes the values to the Controller variable at once. Thus, you can write the val-
ues to Controller variables in each DetectPartCollision() function quickly without using the network.

L~ Version Information

The argument setVariableList is not available in Sysmac Studio version 1.43 or lower.
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A-4 Behaviors Settings

>
A
A-4-1  Availability of Behaviors Settings for 3D Shape Data 3
1)
<
The availability of Behaviors Settings depends on the 3D shape data. The table below provides the 3
details. g
O: Available, x: Not available e
(7]
Behaviors Settings
Category Image Components Load- | Con- Sen- | Phys- | Un-
Clamp | Push i
er veyor sor ics loader
Basic shape Box and cylinder O O O O O O @) >
A
j >
)
3 g
E:
S,
&
CAD data —] CAD data O O O O O (@) O 3
é.
[
(7]
o
(g".
(2]
Mechanical / Orthogonal robot (XY) X X O O @) O X i
o
component *
>
W)
el
(0]
\ g
)
Orthogonal robot X X O O @) O X
(XYZ2)
X-Y-Z stage + rotation X X O O O O X
1 axis (upward direction)
X-Y-Z stage + rotation X X O ©) ©) O X
axis (downward direc-
tion)
X-Y table (XY Theta) X X O O O (@) X
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Behaviors Settings
Category Image Components Load- | Con- Clam Push Sen- | Phys- Un-
er veyor P sor ics loader

X-Y table (Theta XY) X X @) O O O X

/'
o
\ Air cylinder (Single X X O O O O X
“\ o solenoid type)
£0

\ Air cylinder (Double X X O O O O X
K .
\‘ ~. solenoid type)

Robot tool (Parallel X X O O O O X
switching 2-finger type
chuck/single solenoid
type)

Robot tool (Parallel X X @) O O O X
switching 2-finger type
chuck/double solenoid
type)

@
@
/ Conveyor X O X X O O X

Virtual Part Detection X X X X O O @]
Sensor

Sensor
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@ Additional Information

Although robots and custom mechanics do not support Behaviors Settings, you can set the de-
sired operations by setting 3D shape data (e.g., robot hand) at the point of contact with the part
and then configuring the Behaviors Settings for the 3D shape data.

Set Clamp in the
Behaviors Settings for
the robot hand.

sBuipeg sioineyeg -y

__ AW

A-4-2 How to Use Shape Scripts and Behaviors Settings Simultane-
ously

You can use Shape Scripts to control parts generated by Loader Behaviors Settings. It is also possible
to use the Behaviors Settings to control parts generated by Shape Scripts. The following describes
how to control parts using these methods.

Kisnosueynwig sbumeg sioineyag pue s)duog adeys asn 0} MOH Z-v-Y

How to Use Shape Scripts to Control Parts Shown by Loader Be-
haviors Settings

You can control the motion of parts that are loaded based on the Loader Behaviors Settings and dis-
played in the 3D Visualizer in a Shape Script. To do so, cast the objects in world.Objects, which means
all objects in the 3D Visualizer, to the RuntimePart data type in the Shape Script, extract the required
objects using the GetComponent(“Hierarchy”) method, and update their properties.

The example below shows code in the Render function of a Shape Script, which moves the parts load-
ed by the Behaviors Settings by 1 mm in the Z direction.

9 using Ace.Server.Core.S5im3d.PartDetection;

18 |h3ing Ace.Server.Core.Sim3d.MechanicalComponent: Declare the use of Ace.Server.Core.Sim3d.Behaviors.Runtime
11 u3ing Ace.Server.Core.Sim3d.Behavicrs.Runtime; . . . . . . .

12 |using nee vieusiizatien, Hierarchics: l— and Ace.Visualization.Hierarchies in the Using statement. (Not
13 |R3ing Ace.Server.Kpert.PackApert; required when registering a new Shape Script)
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65 [l puklic override woid Render(IEnumerable<ShapeRenderInfo> renderInfolist) {

66 if (this.IsInitialized == false) {

67 DefaultFunctions.InitializeCbject (this, renderInfolist):

68

(1] foreach (var obj in world.Objects) |

2 FEnemntineitaechy=eoby, A lanineRhob: Search for RuntimePart-type objects in world.Object
71 if {(runtimeObject == null) | — . . .

72 continue; and assign them to runtimeObject.

73 }

75 war hierarchyComponent = runtimeObject.GetComponent ("Hierarchy™) as HierarchyComponent:

76 if {hierarchyComponent == null) {

77 continue;

78 }

Sé hierarchyComponent.OffsetFromParent = hierarchyComponent.OffsetFromParent.Shift{d, 0, 1):

81 }

82

83 return;

34 1

85 | }

Move the object hierarchyComponent correspond- Get “Hierarchy”, which is an attribute of a part
ing to the part identified in the above processing object in RuntimeObject, as a key and assign
by 1mm in the Z direction. it to hierarchyComponent.

How to Use Behaviors Settings to Control Parts Generated by
Shape Scripts

You can use Behaviors Settings to control parts loaded by a Shape Script by calling the EnableCan-
BeAffectedByBehaviors() method. The following example shows code in the CreateRenderInfo() func-
tion of the Shape Script that assigns a part to a variable named renderInfoO from renderInfolList and
calls the EnableCanBeAffectedByBehaviors() method in registering a cylinder named Part in the Multi-
view Explorer as a part in the renderinfoList to allow Part to be controlled by Behaviors Settings. You
can also call the DisableCanBeAffectedByBehaviors() method to disable the control by Behaviors Set-
tings. By default, the control by Behaviors Settings is disabled.

48 O public override IEnumerable<ShapeRenderInfo> CreateRenderInfo() {
47 this.IsInitialized = false;

48

49 // Create the Shapes for rendering once in the constructor

List<ShapeRenderInfo> renderInfolist = new List<ShapeRenderInfo>();

// Please assign your shape.
ICylinder Part = (ICylinder) ace["/ApplicationManager(/Part™]:
if (Part != null} {
DefaultFunctions.CreatelObject (Part, "CollisionSource”, "Groupl”, renderInfolist);

nmE W R ®

var renderInfol = renderInfolist[0]:
Irendarznfo: .EnableCanBehffectedByBehaviors() ; l
i

68
61 return renderInfolist;
62 }

63

A-4-3 How to Represent a Robot Hand Tool Changer

A-80

You can use Behaviors Settings to represent a robot hand tool changer. Use the following procedure.

1 Add the Clamp Behaviors Settings to the master plate on which to mount tools.
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Master plate

2 Open the edit pane for the tool to mount and select the Affected by Behaviors check box.
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The tool will operate by following the master plate when it enters the area of the master plate
set by the Clamp Behaviors Settings and the Clamp Behaviors Settings are enabled.

You can use Behaviors Settings to represent a pallet. Use the following procedure.

1 Add CAD data that will become the palette in the Multiview Explorer.

2 Add Clamp Behaviors Settings to the CAD data that you added in step 1.
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585.926 129452 126,589 0.0000.0( 3 v
0,000 0.000 0,000 0.0000.000000C 3 v

3 Add Loader Behaviors Settings to 3D shape data that is different from that in step 1, and then
configure the settings to generate the CAD data mentioned in step 1.

4 Add Loader Behaviors Settings to generates parts.
5 Configure other settings for picking parts, carrying them with the pallet, etc.
6 Execute a simulation using the Behaviors Settings.

The Loader Behaviors Settings are available for the CAD data loaded by Clamp Behaviors Settings.
Therefore, the pallet can pick parts while the parts are in the pallet’s area of Clamp Behaviors Settings
and the Clamp Behaviors Settings are enabled.

In addition, you can operate the pallet using Conveyor Behaviors Settings and Clamp Behaviors Set-
tings since Loader Behaviors Settings have loaded the pallet. In this case, the parts picked by the pal-
let also follow the pallet.

The parts that come in contact with the pallet
are “picked” by the pallet and follow the
pallet's movement.

The pallet shown by the Loader Behaviors
Settings uses the Clamp Behaviors Settings to
pick the parts.

The 3D shape data carries the pallet based on the Conveyor Behaviors Settings.
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