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Introduction

VIRTUAL UNIVERSE PRO is an innovative 3D modeling and emulation software enabling
to quickly create an interactive 3D emulation of automated systems (or « virtual machines
»), by reusing and leveraging 3D CAD models. With the VIRTUAL UNIVERSE PRO
emulators, designers of industrial equipments and automated systems can experiment
with their products in a realistic, interactive virtual 3D environment and emulate equipment
behavior in real time. By connecting the 3D emulators with external controllers such as
PLCs (Programmable Logic Controllers) or with embedded virtual controllers, VIRTUAL
UNIVERSE PRO reproduces the real world working conditions of a product or machine, in
a fully virtual environment.
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Installation

Hardware requirements

VIRTUAL UNIVERSE PRO runs on the following Windows operating systems: Windows
XP, Windows Vista, Windows 7, 8 and 10.

VIRTUAL UNIVERSE PRO is available as a native Windows 32-bit software runing on 32
and 64 bits Windows versions or as a native Windows 64-bit software runing on 64 bits
Windows version..

For taking full advantage of its performance (especillay during simulation), it is strongly
recommended to use VIRTUAL UNIVERSE PRO on a modern computer, with a good
graphics card and a powerful processor:

- The refresh rate of 3D rendering is directly linked to the graphics card performance.
- The accuracy of the simulation (realism of the simulated phenomena) mostly
depends on the computer CPU performance.

Using a VR headset and controllers requires high performance PCs, for compatible PCs,
please check on web site of each VR headsets manufacturers.

Software installation

For installing VIRTUAL UNIVERSE PRO on a computer, simply launch the execution of
the installation package.

Licenses registration

Register a license
VIRTUAL UNIVERSE PRO works in a trial version (limited to 40 days trial) as long as you
have not registered the license.

To register a license, launch VIRTUAL UNIVERSE PRO in administrator mode (right click
on the shortcut and select "Run as administrator").

The first time you run VIRTUAL UNIVERSE PRO, the following dialog box is displayed:

Virtual Uni ' [——
irtual Universe

-

f % Mo license, do you want to enter a license code (select NO if you want
Y to use the trial version)?

b I

This process requires an Internet connection.
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Click on "Yes" to enter the provided license code (code beginning with "C." or "R."). Use
the code beginning with "R." if you want to install the license permanently on the PC. The
code beginning with "C." must be used if you only want to connect to the license but not
move it to the PC. In this last case, the license will usable on another PC but will require
an Internet connection each time you want to use the software.

You can enter your license code in this dialog box:

Please enter license code bellow then press [0K]
[l
Check |

[T Usea proxy

Solve licenses problems |

If you want to proceed to the license registration after the first launch, select this menu :

File | Edition Configuration Simulation 7

Mew

Open

Save Ctrl+5
Save as...

Clase

Build an exe file

Generate

License

Exit
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A license window is opened. Click on « Enter a license »:

License

— Statuz of licenze in thiz place

n £

”’ Enter a licenze |" Change a licenze | towe the licenze to another place

Connect to a netwaork, icense | [Mzcanmest from the netwaork icense | Cloze

Click on "Register on the Web":

Enter or change a protection L

Y'ou are about to zave or change vour uzer license [after requesting autharization to use the infarmation iF necessany].
Your uzer code must be provided to IRAL which will then zend vou a validation code.

Y'au can zend paur uzer code by Telephone: [+33] 4 65 54 31 30,
- or by e-mail: contact(@iral. com

The following information must be provided: vour complete address and telephone rumber and order reference or delivern
noke if required.

User code,. careful : '8' is ZERDO and *‘0*' is the letter
I IEEEDO I1IG3]{ |1'?83E IGEEED II‘JGCRP I]{1783 I]HEP'? I4UHQ4 IE4COP ICE

Paste a con
Save the uzer valic%a?izi zcu:le E.SE;:TDE t";::r validation code R egister on the Obtain a new
code in a file from 3 file cliohoard from the wieh Lzer code
R clipboard

Yalidation code

I D D R D e e
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Register a security code (unlimited player)

VIRTUAL UNIVERSE PRO enables the generation of standalone 3D emulators
(executable files named « players ») having an unlimited period of use.

The player generation functionality is protected by a security code. Each player generated
has its own security code, which is unique.

For registering a security code, select Build an exe file/Build an unlimited player in the File
menu:

|F|le Edition Configuration Simulation ?

Mew *
Open 4
Save Ctrl+S
Save as...

Close

Buid a mied player

Build an unlimited player

License

ExXit

Once filled the player name, a window is opened, displaying a project code:

x|

Project code

Security code

Cancel

Copy and paste this project code in an email and send your email to the following address:
contact@irai.com

You will receive an unique security code, to paste in the « Security code » field, allowing
you to generate an unlimited player. When receiving the security code by email, you have
30 days for using this code to generate the player. Once generated the player; the
generation functionality will be blocked again and a new security code will be needed.
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It is highly recommended to use the limited players to make your tests (test the
communication with an external controller...), before generating the unlimited player,
considered as a definitive player.

Network installation

VIRTUAL UNIVERSE PRO can be installed on a file server, and licenses can be managed
by a network license manager. Please contact our technical support to complete this
installation: contact@irai.com
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Overview

Menus and Windows

When launching VIRTUAL UNIVERSE PRO, an empty project is opened in the main 3D
rendering window.

Fle Edition Configuraton Simulation ?

= The Configuration menu provides access to the Setup window and to the project
construction tools.

[~ Expert mode
(® byobjects (" by properties

1 3d sprite(s),0 behavior(

[oow || "
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= The Simulation menu provides access to the launch of the simulation and to the
simulation debug tools.

Fle Editon Configuration Simulation ?

Controller

Name [ Lang... [ condition [ variable

I itchi o
Switching to run mode
] Controllers
Drive connected Controller local variables list, double dick on

Switching to stop mode variables names to madify current value

e s window

Logs
window

'—Showﬁ.lwthﬁx
wvariable names

= The Medias menu provides access to Media Manager containing the list of all the
media files (3D files, bitmaps) used in the 3D emulator project. All these files are
automatically saved in the 3D emulator project file.
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B
Name | Size| Type | Modified |
A aeagn 6 KB Projet 02/29/12 07:3...
&% floor.jpg 7 KB Image JPEG 03/23/11 10:4...
floor.obj 2 KB Fichier OB) 03/23/11 11:2...
Untitled0.mtl 1 KB Fichier MTL 03/23/11 11:2...
. Import media files I Optimize media files Copy all medias used in project here |
4

= The ? menu provides access to the user documentation and software information.

= The File menu lets you create a new project, open an existing project, save and close
a project. This menu also provides access to the generation of standalone 3D
emulators (executable files called “players”) and to the licenses registration.

= The Edition menu allows you to undo or redo changes made in the current project.

Example

For getting familiar with the various menus and windows of VIRTUAL UNIVERSE PRO, a
simulation project example is available in the menu File/Open/Open a sample:

Fle Edton Configuration Smuaton ?

HIEL - P2
£ @ woid

7 Lumitre
A« Coméra
- foor
= @ ot sovon
- O Liear bett conveyor Im
- 0 Lingar bett comeyor Im
- W Lineer belt conveyor Im
@ Linear roller conveyor 1.8m
& Lineor roller conveyor 1.8m
) 0 Linear rollr comveyor L.8m
- @ Source box 300-300-300
) W Source box 400-200-250

- @O Source box 300-300-300
= o Sorting station
- 0 Lineor roller conveyor 1.8m
- @ Linear roller conveyor 1.8m
- 0 Linear roller comveyor Lam
- @ Scanner sensor

O Lneor belt comveror
0 Linear belt conveyor
& - sink
- s
£ O Electrical pusher
- Elecrical pusher
- Transport e
-0 Linear belt conveyor 15m
0 Curve roler comeyor 30
- 0 Linear roller conveyor 1.8m
0 Cunve rofier comveyor 90
- @0 Curve rober comveyor 90
@ Linear roller conveyor 1.8m
(- g Curve rofler conveyor 30
) @ Curve rollr conveyor 90
- @0 Lnear roller conveyor 1.6m
[ Epert mode
@ byovjes by properties
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Navigation and interactions

By default, navigation in the 3D world and interactions with 3D objects during simulation
are done with the mouse.

~r )\’ Mouse wheel pressed + moving

mouse or rotating wheel = \\’
translation Yy
Mouse wheel = zoom /\\

Left mouse button click = actions Right mouse button pressed +

()/’ moving mouse = rotation

- Left mouse button click and drag
\) = grab object

When simulation is off and the setup window is opened, an (X, Y, Z) axis system is
displayed at the center of the world in the 3D rendering window (global axis system), as

well as on the 3D sprite selected with the mouse or in the tree (local axis system).
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Fle Ediion Configuration Simulation ?

s Source box400—2|;| Name
S Source box 300-31 Dral-n-lng )
[=}-- il Sorting station SR

e [

Material
[+~ % Linear roller conve Options
+ ‘ Linear roller conve Physic

E

[}~ % Linear roller conve
[F]- Sk Scanner sensor
[+]-%E® Scanner sensor
[+~ #E Linear belt convey
[+ S0 Linear bkt convey
- sink

[~ s sink

[+ Electrical pusher

[H - s Electrical pusher

[ s Transport line

[ s Linear belt convey
[+~ % Curve roller conve
[ - s Linear roller conve—
[+~ %0 Curve roller conve
i .
&

] - s Curve roller conve

+ - sl Linear roller conve ¥
4| | »

[~ Expert mode
(@ byobjects (" by properties

608 3d sprite(s), 325 behavior(s)

Example

For getting familiar with navigation and interactions in VIRTUAL UNIVERSE PRO, a
simulation project example is available in the menu “File/Open/Open a sample”:

Fle Edton Configuration ~Simubtion 2.

= -umm_“ @ oisplay
ﬂ = @lerd et
@ options

7 umiere
R Coména
- floor

[ 0 Input station

4] W Linear bet conveyor 3m
W Linear belt conveyor Im
W Linear belt conveyor 3m
> Linear rofier conveyor 1.6m
WD Linear rofler conveyor 1.6m
W Linear roller conveyor 1.8m
W Source box 300-300-300
B Source box 400-200-250
W Source box 300-300-300
[} W sorting station
D Linear roller conveyor 1.8m
D Linear rofler conveyor 1.6m
W Linear rofier conveyor 1.6m
& scanner sensor
D Scanner sensor
WD Linear belt conveyor
W Linear belt conveyor
- siok
- sk
WD Electrical pusher

) W Electrical pusher
= &> Transport line

5 Linear belt conveyor 15m

-4 Curve roller comveyor 30

F- 4 Linear roder conveyor 1.6m
B Curve roller conveyor 90
D Curve roller comeyor 90
D Linear roller conveyor 1.8m
B Curve roller conveyor 30
& Curve roller conveyor 90
- Linear roller conveyor 1.8m =

S

&

®

HEEEEEE S8

RN R

I~ eert mode

i o 609 3 sprte(s).325 behaver(s)

rTLL

User Manual VIRTUAL UNIVERSE PRO V3 Page 15



Main steps for building a 3D emulator

VIRTUAL UNIVERSE PRO enables to build interactive automated system 3D emulators
(or “virtual machines”), composed of a 3D virtual system controlled by one or more
controllers (internal or external to the 3D emulator).

* The 3D models are imported from CAD software into VIRTUAL UNIVERSE PRO to
create the 3D resources (composed of 3D objects called "sprites”) and assemblies of
3D resources which will constitute the elements of the 3D virtual machine.

= Adding behaviors to the sprites brings a real intelligence to 3D resources and enables
to model the behavior of resources, such as actuators and sensors of the virtual
system. Behaviors are either predefined behaviors available in VIRTUAL UNIVERSE
PRO or custom behaviors (scripts) created with a script editor integrated in VIRTUAL
UNIVERSE PRO.

= All the resources created in VIRTUAL UNIVERSE PRO (smart 3D resources, or simple
behaviors without 3D representation) can be saved and stored inside a VIRTUAL
UNIVERSE PRO resource library, and can be reused for quickly building future 3D
emulator projects.

» |t is possible to model one or more virtual controllers inside the 3D emulator (motion
controller, control sequence) and to define a 2D control panel for modeling an human-

machine interface.

= The virtual system in VIRTUAL UNIVERSE PRO can be connected and simulated with
an external controller (such as a Programmable Logic Controller).

= At any time during its construction, the performance of the 3D emulator (3D rendering
quality, physics engine performance) can be measured and, if necessary, improved.

= Finally, it is possible to generate standalone 3D emulators (executable files called
"players") limited to simulation and requiring no software installation.
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Composition of a 3D emulator

At any time, the Setup window provides access to the setup and construction tools of a 3D
emulator project. The 3D emulator project elements are structured and presented in a tree:

Fle Edition Configuration Simulation ?
=
=
| # Name
J E@ Monde 1 Drawing
_________ " Lumigre | @ Position and size
= Material
......... _-‘.5_.‘ Caméra options
“. floor Physic
]Sl Input station
Hﬂ' Sorting station
""" “‘ Linear roller conveyor 1.8m
""" “ Linear roller conveyor 1.8m
----- ﬂ- Linear roller conveyor 1.8m
----- ﬂ Scanner sensor
----- ﬂ' Scanner sensor
""" “ Linear belt conveyor
""" ﬂ‘ Linear belt conveyor
""" ﬂ‘ Sink
""" - ik Project tree

s A33660061-CHASSIS PRINCIPAL-1

[=]-- sl A33660065-ENVELOPPE RATEAU-1

maove
pusher
pusher home position

pusher out position
" Bcript

DS

Main behavior

-------- Sl A33660066-CAPOT AVANT-1
-------- “ A33660067-CAPOT LATERAL-1
-------- “ A33660067-CAPOT LATERAL-2
- “ A33660068-CAPOT DESSUS-1
-------- “ A33660069-CAPOT ARRIERE-1

[]--8# Electrical pusher

[~ Expert mode

609 3d sprite(s),325 behavi
@ byobjects  (~ by properties sprite(s), jor(s)

(Do "

User Manual VIRTUAL UNIVERSE PRO V3 Page 17



Universe

= The Universe
3D emulator :
- Using the 3D emulator with or without connection to an external
software/controller
- Automatic start of the simulation when opening the 3D emulator
- Navigation mode in the 3D rendering
- Setting rights to access the 3D emulator properties
- ...etc.

level provides access to the general use properties of the

A default setting of these properties is proposed. These properties can be modified by
the user. For more details on the properties of the Universe, refers to Properties of the
Universe.

= The World D vord level provides access to the general display properties of the 3D
emulator :
- Setting of the background color
- Setting of the ambient light
Adding an image to sky
- Setting of units
- .. etc.

A default setting of these properties is proposed. These properties can be modified by
the user. For more details on the properties of the World, see Properties of the World.

Light

The Light ~ level provides access to the lighting properties of the simulator.

By default, the 3D emulator already includes a preset light. You can define multiple
lights in the 3D emulator. For more details on the properties of lights, see Properties of

Lights.

==« Camera

= The Camera level provides access the visualization options of the 3D
emulator.

By default, the 3D emulator already includes one camera. It is possible to define
multiple cameras in the 3D emulator to create different views. For more details on the
properties of cameras, see Properties of Cameras.

= The Sprite " spite  |eve| provides access to the properties of a Sprite.

Sprites are the 3D objects composing a virtual machine project. A Sprite is most
frequently associated with an image file representing a 3D shape with its own size and
location in the 3D world. A sprite can also have no associated image and it may be only
used to structure the 3D data (assemblies). Sprites are structured and presented in a
parent / child tree.
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It is possible to manually add, copy, paste, move, delete sprites to build assemblies
and 3D resources.

Importing 3D models from CAD software into VIRTUAL UNIVERSE PRO enables to
create automatically 3D resources and assemblies of 3D resources, all consisting of a
structured set of sprites.

These assemblies of sprites and 3D resources created in VIRTUAL UNIVERSE PRO
can be saved and stored inside the VIRTUAL UNIVERSE PRO resource library and
can be reused for quickly building future 3D emulator projects.

For more details on the properties of sprites, see Properties of Sprites.

L Mone R
ig:i Behavior

= The Behavior level provides access to properties of a behavior.

Behaviors are at the heart of simulation in VIRTUAL UNIVERSE PRO. They represent
the intelligence provided to sprites during simulation. Behaviors can turn inert 3D
Sprites into smart resources, with the capability to move, to interact and to
communicate with the other 3D resources during simulation.

There are different types of predefined behaviors available in VIRTUAL UNIVERSE
PRO depending on the resource type (actuator, sensor, and controller) to model.
Behavior can also represent inputs/outputs for sprites, allowing them to interact with
other sprites and with any external controller.

In addition, a script editor can be used to describe (in Basic language) more developed
and custom behaviors based on predefined behaviors to model a real behavioral logic
for the resource.

Behaviors, like sprites, can be saved and capitalized inside the VIRTUAL UNIVERSE
PRO integrated resource library to be reused for quickly building future 3D emulators
projects.

It is possible to manually add, copy, paste, move, and delete behaviors.

For more details on the properties of behaviors, see Properties of Behaviors.

The HMI level HMI provides access to the properties of a HMI. HMIs allow to
create consoles which will be displayed into the render window and will use items like
push-buttons, lights, sliders, etc. For more details on the properties of HMIs, see
Properties of HMIs.

The Controller level 2 controller provides access to the properties of a controller.
Controllers may be children of the world or of a sprite. They allow to create programs to
control a full system or a part of a system. For more details on the properties of
controllers, see Properties of Controllers.
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Example

For understanding the concept of sprites and behaviors in VIRTUAL UNIVERSE PRO, we
suggest you to look at the Electrical Pusher resource used in the conveyor project
example available in the menu File/Open/Open a sample:

=] -llm
I E"GWWW

v Light
55« Camera
B L Debug physic Faise
|- S (1) Electrical pusher =) fEESLE
S (2) A33660061-CHASSIS PRINCIPAL-1
S (3) A33560065-ENVELOPPE RATEAU-1
< SR (4) AJI6E0086-CAROT AVANT-1
- S0 (5) AJI6E0067-CAROT LATERAL-1
< Sl (5) A33660067-CAPCT LATERAL-2
] - s (7) A33650068-CAPOT DESSUS-1
€83 mde 4—
S (8) A33560063-CAPOT ARRIERE-1

T Controller

[V Expert mode

93d 6 behavic
& by b by sprite(s), behavior(s)
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Types of imported 3D CAD data

VIRTUAL UNIVERSE PRO allows the reuse of 3D CAD (Computer Aided Design) models
by a direct import of these data from their native CAD software, or indirectly through an
exchange file.

CAD Software VIRTUAL UNIVERSE

Here are the types of 3D CAD data that can be imported and reused today in VIRTUAL
UNIVERSE PRO:

Exchange file
(indirect import)

CAD Software

DS

SolidWorks 3DXml

Autodesk
Inventor

DS

Catia 3DXmi

DS

Delmia 3DXmi

Siemens
SolidEdge
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List of available PLC connectors

The virtual systems created in VIRTUAL UNIVERSE PRO can be connected to PLCs

(Programmable Logic Controller), in order to create realistic virtual automated systems.

During simulation, the virtual system in VIRTUAL UNIVERSE PRO is controlled in real
time by the PLC thanks to a permanent dialog established between the Inputs/Outputs of

the PLC program and those of the virtual system.

VIRTUAL UNIVERSE PRO is compliant with some PLC brands, and it therefore offers

several types of PLC connectors (communication protocols). These are listed below:

Communication with PLCs

OPC

SLMP

MODBUS-TCP

MITSUBISHI MELSEC

ROCKWELL
ETHERNET IP

SIEMENS S7 IP

SIEMENS S7 PPI

SIEMENS S7 MPI

SIEMENS S5

BECKHOFF

SCHNEIDER ELECTRIC TWIDO

SCHNEIDER ELECTRIC SOMACHINE compatibles PLCs

AUTOMGEN compatibles PLCs

SCHNEIDER ELECTRIC TWIDO

CODESYS compatible PLCs (Eg. Schneider M238)

DIRECT CONNECTION TO I/O PLC cards

Communication with SOFT PLCs

SIEMENS PLCSIM

SCHNEIDER ELECTRIC UNITY SIMULATOR

ROCKWELL SOFTLOGIX

UNIVERSAL MEMORY ACCESS

OMRON CX-SIMULATOR

CODESYS simulator

SCHNEIDER ELECTRIC SOMACHINE SIMULATOR

MHJ WINSPS SIMULATOR

AUTOMGEN PC executor
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Internal working of VIRTUAL UNIVERSE PRO

It may be helpful to understand which are the internal mechanisms and technologies used

in VIRTUAL UNIVERSE PRO to enable simulation.

e e Uses Newton
e Uses Irrlicht ] Physic or Nvidia
ren@enng / Physxor
engine 7 Chrono engine
/ Physics
3D engine
rendering

an

User Manual VIRTUAL UNIVERSE PRO V3

~dr/
Behaviors
External
and dial
Scripts Gl &
* Scripts in Basic % / ) _
chily ol
¢ Virtual S <
D
S

For managing the display of the 2D and 3D sprites in the 3D emulator (during and off
simulation), VIRTUAL UNIVERSE PRO operates the 3D rendering engine called
"Irrlicht”. This engine is run in parallel with the other engines, and does not affect the
smooth operation of the simulation. By default, this engine is running at full capacity, in
order to maximize graphics performance of the 3D emulator (refresh rate of 3D
rendering). However, it is possible to set a maximum value for the refresh rate, in order
to avoid consuming "unnecessarily" the computer resources. At any time, it is possible
to know the current refresh rate of 3D rendering of the 3D emulator, by reading the
FPS (Frame Per Second) metric, visible at the lower left of the 3D rendering window.

For the modeling and simulation of physical phenomena applied to sprites (gravity,
friction, collisions, forces...), three physics simulation engines can be used in VIRTUAL
UNIVERSE PRO: Newton Physic (default engine), NVIDIA Physx and Chrono engine.
The use of the physics engine is not systematic neither mandatory. Only the sprites
with the property "Use physics" checked are exposed to the physics engine. By default,
the physics engine is running at full capacity in VIRTUAL UNIVERSE PRO (in a
separate thread with a variable sampling rate) to get the best realism of the simulated
physical phenomena. At any time, it is possible to know the current computation speed
of the physics engine, by reading the CPS (Computation Per Second) metric, visible at
the lower left of the 3D rendering window.
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= For enabling the VIRTUAL UNIVERSE PRO 3D emulators to communicate in real time
with an external controller (such as a Programmable Logic Controller), a permanent
communication is also set up during simulation with the external controller (exchange
of input/output variables). Several industrial communication protocols are available in
VIRTUAL UNIVERSE PRO to connect and to communicate with different brands and
types of industrial controllers (Siemens, Rockwell, Schneider...). By default, the
communication speed between VIRTUAL UNIVERSE PRO and the external controller
is maximum. However, it is possible to set a minimum value for the variables exchange
period, in order to avoid consuming "unnecessarily" the computer resources.

= The simulation intelligence given to the 3D objects (sprites) is defined by a set of
predefined behaviors and custom behaviors (scripts written in Basic or virtual
controllers using ladder or SFC/FDB). All these behaviors, scripts and virtual controllers
are executed in parallel (in a separate thread).

RUN/STOP simulation modes

In VIRTUAL UNIVERSE PRO, simulation can be in STOP mode (simulation stopped and
initialized) or in RUN mode (simulation running).

In RUN mode, the 3D rendering engine, the physics engine and the dialog with the
external software are processed. Behaviors and scripts are active.

The 3D sprites and cameras have a duplicate for some parameters (eg positions). The first
set of parameters corresponds to initial values, the second set to current values. In STOP
mode, the initial values are recopied into the current values.
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Construction of a 3D emulator

Set the general properties of a 3D emulator

Display properties

By default, VIRTUAL UNIVERSE PRO opens automatically to a preset pattern of world (in
terms of display).

The units used by default in this world are:

- millimeter (length)
- degree (angle)

Fle Edtion Configuration Simulation ?

It is possible to change the units of length (meters or millimeters), the background color, or
to add shadows, by accessing the properties of the world.
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File Edition Configuration Simulation ?

Mg \L
[

=

3

2

[1¢]

=

m

m

= Display
59 = Background color [l 0; 22; 44
: it | |ambient ight [ 128; 128; 128 ||
__‘_"_ : Show shadows False -

- Camera "Displa\; the number of 24 ]
o S Floor Physic

HMI

= Onfione

DlMeasure unities for len mm "

In Expert mode, it is possible to set many other display settings, always in the properties of
the world:

- Resize the 3D emulator window when it opens
- Add an image to represent a sky above the world
- Impose to the 3D rendering engine a maximum graphics refresh rate

File Edition Configuration Simulation ?

=
g
= E|= Universe Name
= World B Display
1 Light Window size 640; 480
L " Resizable True
- Camera | packground color [ 0; 22; 44
- Floor Ambient light B 128; 128; 128
Show shadows False
Display the number of 10
Use shader False
Max frame per seconc 0
H Fog False
Fog color oo
Fog start 0
Fog end 0
Physic
H HMI
H = Sky dome H
[v Expert mode
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Lighting properties

The lighting of a 3D emulator is obtained by adding and adjusting lights. The 3D world
already has a default preset light.

This light, white, is located 50 meters above ground and has a radius of 100 meters. It is
possible to change the properties of this light, as it is possible to add more lights in the 3D
emulator.

Fie Ediion Configuration Simulation 2

—
g
- =-- Universe Name
= 9 waorld B Position
i Light B Coordinates Omm; 50000mm; Om
e X Omm
a4 Camera Y 50000mm
.......... ﬂ. Floor 7 omm
Direction 0;0; 0
Target Omm; Omm; Omm
B Color, type, etc.
Color || 255; 255; 255
Power 0
Radius 100000mm
Hide light False
Light halo size 100mm
Type Point

Another parameter enables to set the default ambient light in the world (the light and its
intensity), regardless of the lights added to the 3D emulator. This parameter is located in
the properties of the world.

File Edition Configuration Simulation 2

5.« Camera

sk Floor

Physic
HMI
Options

User Manual VIRTUAL UNIVERSE PRO V3

—
C
§ = - = Display
Background color Il 0; 22; 44
| ambient ight I 12s; 128; 125 ||
Show shadows False

Display the number of 10

Page 27



Visualization properties

Visualization in a 3D emulator is managed by the use of cameras (viewpoints).

By default, the 3D emulator has a single fixed camera (single viewpoint), whose objective
is directed to the center of the world.

Fie | Edition Configuration Simulation 2

%
-
o
§ [ [ [l unverse W hame
=& World i
; o Location
.......... ‘) Light i
| _ Current location
-5k~ Camera Limits

.. Floor Options

Fle Ediion Configuration Simulation ?

It is possible to add more cameras (fixed or mobile) and so to create additional views
within the 3D emulator.
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Fie Ediion Configuration Simulation ?

Faeie )
[T
[ -
=
=
Q
a2

..... i "am
=i 9 World Location
........ 5 Light Currentiocation
= Limits
1| - ﬁq Camera 1 Options
|55« Camera 2
1l..... ﬁq Camera 3
S floor
F-- s Input station
- ‘ Sorting station
- ‘ Transport line

Caution! This method of multi-camera view can strongly reduce the performance of the
graphics rendering (refresh rate)
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Navigation properties

By default, the navigation within a 3D emulator is done using the mouse and its buttons
(VU navigation mode).

~r ) Mouse wheel pressed + moving

mouse or rotating wheel = \\’
translation [y
Mouse wheel = zoom /\\

Left mouse button click = actions Right mouse button pressed +

(,) moving mouse = rotation

\ -~ Left mouse button click and drag
) =grab object

It is possible to use another method of navigation (called IRIS3D) available in the
properties of the universe. This method of navigation uses arrow buttons to move around
and zoom in the 3D world. In this mode, the mouse navigation is still possible.
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Fie Edition Configuration Simulation 2

=3
Bl Connection
= Options
Automafic run  False
Ill"la\rigatbrl mode IRIS3D -
Debug physic  False

Finally, it is possible to adjust the move and zoom coefficients, in order to move or zoom
faster or slower inside the 3D rendering (whatever the method used for navigation, VU or
IRIS3D). These coefficients are specific to the camera and are accessible in its properties.

Fie Ediion Configuration Simulation ?

%
=
o
g 8- - Universe B Name
E ...... @ World Name camera
P3N Location
--------- @ Light s
| Current location
......... ﬁ_‘ Camera L-.r.-ts
........ -. floor B Options
) S Input station Fixed False
[+ %l Sorting station Rotate with parent  False
. Transport line Activated when start  False
Zoom coefficient 0.1
Move coefficient 0.5
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Simulation options

By default, at the opening, the simulation in VIRTUAL UNIVERSE PRO is in STOP mode.

The launch of the simulation (switch to RUN mode) is obtained at any time by pressing the
"RUN" button.

Fle Edtion Configuration Simuletion 2

%
C
E ----- = Universe Connection
Options
Options
Options
[T Expert mode

1 3d sprite(s),0 behavior(s)
(® byobjects by properties

I Dock ‘ Run

v

It is possible to automatically run the simulation at the opening of the VIRTUAL
UNIVERSE PRO project, by selecting "Automatic Run" in the properties of the Universe.

File Edition Configuration Simulation ?

—
C
g ----- Sl niverse Connection
= Options
Automatic run True ;l
Navigation mode WU "

Debug physic False

Automatic run

Run mode wil be set when loading
the project file. Shift key pressed
while loading disables this.

ert mode
[ Bo 1 3d sprite(s),0 behavior(s)
(@ byobjects (" by properties

Run |
I Dock
v
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In the default project opened by default, VIRTUAL UNIVERSE PRO is not connected to
any external software/controller.

To connect the VIRTUAL UNIVERSE PRO 3D emulator to an external software/controller,
it is necessary to select a "driver" in the properties of the universe. The launch of the
simulation (switch to RUN mode), a dialog will be established between VIRTUAL
UNIVERSE PRO and the external controller.

VIRTUAL UNIVERSE PRO is compatible with most major brands of Programmable Logic
Controller and offers several types of drivers (for different PLC communication protocols).

Fie Ediion Configuration Simulation 2

— Bl Universe =B Connection

...... & worid SIEMENS S7 PLC ~|

mone

[ACTR )

Mone (propagate states)
SCHNWEIDER. M340 PLC or SIMU
OPC CLIENT

ADVANTECH I/O

SIEMENS PLCSIM GATEWAY

ROCKWELL Ethernet/IP
AUTOMGEN PC executor

IRAT AUTOMGEN

Once the "Driver" is selected, the settings of the connection (IP address of the PLC, OPC
server name, CPU position on the rack ...) are available in the Driver tab.

Fie Edition Configuration Simulation ?

feagry |,

= Universe B Connection
@ World Driver SIEMENS 57 PLC

Status Stopped

Last error

Link quality |0
B 57
IP address 192.168.56.3
CPU position 0 ]
H;Options: |

|

In Expert mode, and for advanced users, it is possible to change the physics engine for
simulation. In the Properties in the World, it is possible to choose the Nvidia Physix engine
or Chrono engine in place of Newton Physics (engine used by default).
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C" = W == bl

Simulation soft unicp;
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Import and simplify 3D CAD models

Import 3D CAD models

VIRTUAL UNIVERSE PRO allows the reuse of 3D CAD (Computer Aided Design) models
by a direct import of these data from their native CAD software, or indirectly through an
exchange file.

Here are the types of 3D CAD data that can be imported and reused today in VIRTUAL
UNIVERSE PRO:

Exchange file

CAD Software

(indirect import)

DS

SolidWorks 3DXmi

Autodesk
Inventor

DS

Delmia 3DXmi

DS

Catia 3DXmi

Siemens
SolidEdge
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Import SolidWorks models

With this importation method, the SolidWorks data is first exported and saved as a 3DXML
file. This file is next imported into VIRTUAL UNIVERSE PRO.

= =
0-1°| 2E
t i
i

)

Ep

Packaging
Machine.w,

The advantage of this method is to not constraint the VIRTUAL UNIVERSE PRO user to
have SolidWorks installed on his computer.

BrEREEEEE

i

= Previously, the full 3D data has to be opened in SolidWorks and saved as a 3DXML
file.

isolidWorks d D A -9 -0-0 &~ EOOO0688.SLDASM * [@ Rechercher ‘dons Foide de SoldWorks D-z--ox%

SERel QRGN B P o @ BB -8 x

Origne

B EE000406<1> (Défaut)

B EE000407<1> (Défaut)

B (f) EMCO0280<1> (Défaut)
() [ Piéce1“EOOO0688 J<1

B EMOO0614<1> (Défaut)

W
3 13 R A 3 23 ha 0a

B EMO00620<1> (Défaut)
8 EMO00621<1> (Défaut) 3
B EMO00622<1> (Défaut)
B EMO00623<2> (Défaut)
B E0000686<1> (Défaut)
£ FMFO1922<1> (Défaut)
£ FMTO1519<1> (Défaut)
 FMTO1524<1> (Défaut)
B FMTO1524<2> (Défaut)
 FMTO1533<1> (Défaut)

= 5 FMTO1534<1> (Défaut)

B FMTO1535<1> (Défaut)
B AEDO0060<1> (Default)
B AEDO0261<1> (Défaut)
B AEDO0261 part2<1> (Défa
B EPO00041<1> (Défaut)
5
2
=
5
5

3 (-) APDO0023<1> (Défaut)
d (-) AMEO0335<1> (Défaut)

d (-) AMEO0335<2> (Défaut)
B (-) AMEO0335<3> (Défaut)
D (-) AMEO0335<4> (Défaut)

Eg

Packaging
Machine.3DXML

= In VIRTUAL UNIVERSE PRO, open the set-up window.

User Manual VIRTUAL UNIVERSE PRO V3 Page 36



Fle Editon Configuration Simulation ?

Connection
Options

[ Expert mode

O LCE @ s 1.3d sprite(s),0 behavior(s)

[ows Ll,

= Right-click at the World level, to access the Import/from SolidWorks menu. Importing
data is also available at a sprite level, whatever its position in the project tree.

File Edition Configuration Simulation ?

MName

Display
3

[EETTRN]
il

=

=

3

@

®

Celeta

Import an object

a 3D file
o a basic form
External inks a 3D text
Optimize... from Solidworks
Include to rendering from Inventor
Exclude from rendering

[¥ Expert mode

1 3d sprite(s),0 behavio
@ byobjects  (~ by properties sprite(s) r(s)

IWR""|
A

= A dialog box opens with several import methods. Choose the first method "Import a
3DXML file".
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Import from Solidworks or a 3dxml file (Solidworks or Catia)

Import a 3dxml file (Solidworks or Catia)

Impark
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= An explorer window opens, you can select the 3DXML file to import.

Woata 1ol x|
@Ov ||~ Computer v SDATAL (E:) v VIRTUAL COMMISSIONING ~ Data ~ &) [ Search Data @‘
Organize ¥  Incudeinlbrary ¥  Sharewith ¥  Burn  New folder SERRANE ﬁ

%, Documents |

J/ Music @

J=., Pictures »
B videos Packaging

Machine.3DXML

ad Homegroup

‘& Computer
& 0S(C)
- DATA (D)
1 SDATAL (E2)
. SDATA? (F:) =

1 item

= Then click on the “Import” button.

Import a 3dxml file {Solidworks or Catia) El

3dxml file name

I e: WIRTAL COMMISSIONING \Data Packaging Machine, DXML| Browse. .. |

Import scale factor

I 10 Automatically compute scale factor |

[T Mormalize geometries. If not checked, positions and rotations values are kept

Cancel < Previous Imparh

= The import process is then started. A bar indicates the import progress. The waiting
time ranges from several seconds to several minutes, depending on the imported
project size.
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x

Import in progress...

AEDO00&0-1

Cancel

The 3D data is then imported into VIRTUAL UNIVERSE PRO as a tree of 3D objects
(sprites), available in the set-up window.

This tree follows the original structure of the SolidWorks data (composed of parts and
assemblies). With an assembly, each part is imported as an independent 3D object (sprite)
in VIRTUAL UNIVERSE PRO. The initial colors and textures are also recovered in
VIRTUAL UNIVERSE PRO.

Fichier Edition Configuration Simulation 2

= H Univers Nom

= @ Monde Dessin

|»

Position et taille
Matériel

Lumiére

Wt Caméra Options
= floor Physique
[= gl Machine

[+ g EE000406-1 (ELECTRICAL BOX)
- S EE000407-1 (CONTROL PANEL)
H sl EMCO0280-1

H - sl EMO00614-1

-8 EMOO0615-1 (CONVEYOR)
- DMO00021-1

H s EMO00616-1

sl EMO00617-1 Assem b|y Of
-G EMOO0618-1 i

i s EMOO0S19-1 Sp”tes
H s EMO00619-2
sl EMO00620-1
-8 EMO00621-1
H s EMOO0622-1
H sl EMO00623-2 Ll

O O O e e O O O O e e o O e O B

Mode expert
r i 502 sprite(s) 3d,90

Run Machine
Attache
%

A

(& par objsts (" par propriétés

User Manual VIRTUAL UNIVERSE PRO V3 Page 40




Import 3d models from Solidworks with constraints

This mode permits to import in addition to the geometries and structure the constraints
defined in Solidworks. This mode requires the use of Chrono engine as physic engine.

The assembly to be imported must be opened in Solidworks on the same PC as VIRTUAL
UNIVERSE PRO.

e Open the assembly in Solidworks

25 SOLIDWORKS dton  Affichage Insertion. Outls Fenéve 2 @[ - (¥ - -2 -9 -[K]-]8 S E- o ger nited range SLDASM [ Rechercher dans e forum communautare 50 +| @+ = [ Bl 3%

P

= : B ) o ;
y 2. & B @ | ) S| BB 0 5
Edterle SO Conpainte REPENON  gparr  DEPIRCET | ey g | Fonclions ‘jfr’e"g"e‘ Nouvelle ‘Nomendamre Ve  Esqusse Mettes | Prendre
composant  OMPOsan " Fasteners = O™ | composants o0c. | étude de édatée  avecliones Jour un
cachés - o t e tantané

QAYNE-T-60-@R-E- D@xl

Y

P @) cyiinder and finger limited range (Défaut <Etat d'affichage-1>)
(@) capteurs

#-{A] Annotations

% Plan de face

&} Plan de dessus

- Plan de droite

|-, Origine

. @y CHA_7-Tige verin D25<1> (Défaut < <Défaut>_Etat d'affichage 1)
8] Contraintes dans cylinder and finger limited range

(@ tmportée1
7.8 B CHA_7-Corp verin D25<1> (Défaut <<Défaut>_Etat d'affichage 1>) 5
7§ B CHA_7-Charnitre_Tige_fix<1> (Défaut<<Défaut>_Etat daffichage 1) ﬂ
]..Qq (CHA_7-Doigt<2> (D¢ faut>_Apparence Etat d'affi
rg-»@ Contraintes dans cylinder and finger limited range.

{F) CHA_7-Entretoise <13 (Défaut <<Défaut >_Apparence Etat d'affichage>)
Contraintes dans cylinder and finger limited range
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= Right-click at the World level, to access the Import/from SolidWorks menu. Importing
data is also available at a sprite level, whatever its position in the project tree.

Fie Edition Configuration Simulation 72

el \L
M

=

=

2

[55]

-

"5}

m

Name
...... ‘ia W Display
= Add ’
Delete
I - ovect
- L | o 33D FE
a basic form
External inks a 3D text
Optimize... from Solidworks
Include to rendering from Inventor
Exclude from rendering

[v Expert mode

1 3d sprite(s),0 behavior(s)
i byobjects (" by properties

I Dock Run

&

e A dialog box opens with several import methods. Choose the second method
"Import from Solidworks."

Import from Solidworks or a 3dxml file (Solidworks or Catia x|

Import a 3dxml file
(this file must be previously exported from Solidwaorks or Catia)

Impart from Solidworks
{the assembly to import must be opened into Solidworks on the same PC)
The constraints defined in Solidworks can be imported

cot_|

e Click on "Next".
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Import from Solidworks ﬂ

The assembly to import must be opened into Solidworks before dicking on “Impaort™

Impaort scale factor
10 Automatically compute scale factor

¥ | Mormalize geometries, IF not checked, pasitions and robations values are kepk

W Import constraints

Concel_| <rrevious | [ Tmpart ]

e Then on "Import".

Virtual Universe x|

Solidworks constraint impaort works only if Chrono engine is used
as physic engine. Do you want to modify the setup of the virtual
Universe Pro project to use this physic engine?

A dialog box proposes to use the Chrono physic engine, click on "Yes".

Virtual Universe Pro- stop *
Edition Configuration Simulation ?

= - Universe Name
: - Drawing
El @ World Position and size
Light Material

[Rean ] 2

K Floor
s sw2f

‘ CHA_7Ent

‘. CHA_7-Che

. G CHA_7-Cor

‘ CHA_7-Chz

“. CHA_7-Doil

G CHA_7-Tige

0 I

W E T & 5 sprite(s), 0 behavior(s)

@ byohjects (" by properties
Run
Dock _l
A
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Import Inventor models

This method requires Autodesk Inventor opened simultaneously with VIRTUAL
UNIVERSE PRO on the same computer.

| T = I

ﬂ B i
g epe

@i BN

B Options.

16 59rta(s) 0.8 comporemunt)

==

= First, open the full 3D data in Autodesk Inventor.

- —— T
n Model Inspect  Tools Manage  View Environments ~ Vault  Get Started o -
B &2 Y K
% - &

i3 icopy E,ﬁ %:’ Gp Gipsnap | By f Gl
B Jx
Create Plane Cableand Tube and | Convert to

¥ Move
Constrain Assemble Bill of  Parameters
aterials Substitutes ™ Harness Pipe | Weldment

38 Pattern £° Replace -
BB Copy [ Make Layout
8 Mimor [ Shrinkwrap
Component i Manage ~ iPart/iassembly | Productivity | Work Features |

| E—
T B - | o Assemblyview - $A
 Dépileurz.iam

- [ 3rd Party

- (€2 Representations
- ] origin

- (5 Plaque:2
- () Equerre:2
- () Corps vérin:2
- (P Ecrou:2
- (P Tige:2

#- (JPlaque:3
o~ ()Plaque:4
o ({)Plaque:5
5 () Plaque:6
- () Plaque:8
7~ () Plaque:3
- ()Plaque: 10
- ({)Plaque: 11
- () Plaque: 12
- () Plaque: 16
- ([ Plaque: 17
- ()Plaque: 18
- () Plaque: 19
- () Plaque:20
- () Plaque:21

= In VIRTUAL UNIVERSE PRO, open the set-up window.
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Fle Editon Configuration Simulation ?

Connection
Options

=)

[ Expert mode

O LCE @ s 1.3d sprite(s),0 behavior(s)

ITLI,

= Right-click at the World level, to access the Import/from Inventor menu. Importing
data is also available at a sprite level, whatever its position in the project tree.

File Edition Configuration Simulation 7

—
g Display
Physic
Add v HMI
Delete Options
an object
Paste a3Dfie
a basic form
External links a 3D text
Optimize... from Solidworks
Include to rendering from Inventor
Exclude from rendering

= Then, click on the “Import” button.

Import from Inventor x|

Open assembly in Inventor and then click on "Import".
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= The import process is then started. A bar indicates the import progress. The waiting
time ranges from several seconds to several minutes, depending on the imported
project size.

Importer depuis Inventor ﬂ

Importation en cours...

Carps vérin:2

HRNR
|

The 3D data is then imported into VIRTUAL UNIVERSE PRO as a tree of 3D objects
(sprites), available in the set-up window.

This tree follows the original structure of the Inventor data (composed of parts and
assemblies). With an assembly, each part is imported as a 3D object (sprite) independent
in VIRTUAL UNIVERSE PRO. The initial colors and textures are also recovered in
VIRTUAL UNIVERSE PRO.

Fichier Edition Configuration Simulaton ?

=] - Univers @ Affichage
[=] ‘ ? Monde Physique
: E IHM
@ Options

ETCERN)

. Lumiere

?&«I Caméra

‘ Sol
=] ’ Dépileur2
‘ Equerre
- Corps vérin
= Ecrou
- Tige
‘ Plaque
- Plaque
o A Assembly of
S Plaque )
- Plague sprites
&P Plaque
‘ Plaque
& Plaque
[ - Plaque
‘ Plaque

Mode rt
r e 16 sprite(s) 3d,8 comportement(s)

Run
Attache
Z

Z)

(& parobjets (" par propriétés

User Manual VIRTUAL UNIVERSE PRO V3 Page 46



Simplify 3D CAD models

The 3D models created with CAD software often have very complex 3D geometries
(number of triangles) and small parts that are not always necessary to VIRTUAL
UNIVERSE PRO 3D emulators and may instead greatly reduce graphics performance.

For the simplification of 3D CAD models, VIRTUAL UNIVERSE PRO offers a 3D
geometries optimization tool.

EH optimize

lr Erase 3D sprites without child and with a volume lower than:

Ik

If possible, keep the specified percentage of triangles and does not fall below I S0 g, I 100
the specified number:

Double click on the name of a 3D sprite to open it.

Total triangles number: 298147

Name | File (size) | Trian... | Volume | TrifVol | A|
FMCO0048-1 sw1f85.0bj (773467) 21190 3096.58 6.84304 —l
AAVOD051-1 sw1f48.0bj (715924) 19386 4.35708 444931

AAVOO052-1 sw1f47.0bj (472065) 14032 1.51999 9231.67

DMOO0021 partl-1 swi1f159.0bj (313610) 0728 1409.02  6.90407

DMO00023-1 sw1f92.0bj (296425) 8940 187.18  47.7615

DMOO0022 L350___PA... swif374.0bj (154945) 4871 0.339... 14330.7

X AXIS MOBILE swi1f373.0bj (152564) 4871 0.339... 143307

DMO00022 L230___PA... swi1f405.0bj (121046) 3890 0.223... 17415.7

Y AXIS MOBILE sw1f404.0bj (121026) 3889 0.223... 17411.2

DMC00022 Endblock_... swi1f337.0bj (114383) 3491 0.35352  9828.25

DMO00022 Endblock_... swi1f342.0bj (116397) 3491 0.3552  9828.27

DMOO0022 Endblock_... swif340.0bj (112599) 3490 0.3552 982545

DMC00022 Endblock_... swif341.0bj (114364) 3490 0.35352 982545

DMO00022 Endblock_... sw1f338.0bj (112561) 3490 0.355... 982543

DMOO0022 Endblock_... swi1f339.0bj (114390) 3490 0.3552 982545

DMOQ0021 part3-3 swif1l51.0bj (87525) 2790 0.588... 4744.29

DMO00021 part3-2 sw1f153.0bj (86803) 2790 0.588... 4744.3

NMONAN?1 nart3-3 w1157 nhi (A7480) 2740 n 588 4744 37 LI

Cancel | oK I

This 3D geometry optimization tool enables to

V.

Removal of small 3D
parts

Reduction of the
number of triangles

- Reduce the number of triangles composing a 3D sprite: on the selected 3D sprites,
the tool applies a percentage reduction in the number of triangles, respecting a
minimum threshold (minimum number of triangles) not to be exceeded.

User Manual VIRTUAL UNIVERSE PRO V3

Page 47



Original data : Optimized data :

6 982 triangles 2 093 triangles (- 70 %)

Original data : Optimized data:

19 456 triangles 2 234 triangles (- 89 %)

- Remove unnecessary small 3D parts: on the selected 3D sprites, the tool deletes
the 3D parts whose size (volume) is below a threshold.

—

. i
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This optimization tool is available at two levels:

= At the World level: optimization is applied to all 3D sprites in the 3D emulator project

File Ediion Configuration Simulation 7

felqn ‘L
M

=

=

E

m

-

b

Display
E| """ 9 1unr:le Physic
......... Add... 5
......... = " ¢ Delete
: Import 5
-------- - f
-wge £ Pasie

........ ﬂ £ External links

Optimize...

Include to rendering
-------- SO v Exdude from rendering

-------- s workpiece2
-------- ﬂ workpiece3
-------- ﬂ- workpiecel
-------- ﬂ- workpiece2
-------- ﬂ- workpiece3
........ ﬂ- workpieced

= At a 3D sprite level: optimization is only applied to the selected sprite and all its 3D
sprites children

Fie Ediion Configuration Simulation ?

—
C
= T
COF D SO EMO00615-1 (CONVEYOR) = | B Name
----- =N bMoo0021-1 @ Drawing
----- s EMOOD616-;  Add... » Il?nI and size
. ria
----- s EMOO0s17-  Delete... 3 o
. . Duplicate »
---- s EMOO0618-: .
! Export ’
----- S EMO00619-]
: Import »

----- s EMO00619-;
----- s EMo00620-  CUE '
----- so» eMooos21 oPY

----- - eMoo0sz-

..... = EMoo0623-;  External links
----- B HANDLING 5 ohow/Hide
.o FMFO1022-1
s FMTO1510-1
= FMTO1519-4 —

Optimize...
Open the object
At to view
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For more information on how to measure and optimize graphics performance of a 3D
emulator, see Measure graphics performances
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Design smart 3D resources and systems

VIRTUAL UNIVERSE PRO enables the design of new smart 3D resources and systems,
by reusing 3D CAD models (Computer Aided Design).

These smart 3D resources and systems can be saved independently and be added to the
VIRTUAL UNIVERSE PRO resource library, to be reused for future 3D emulator projects.

In VIRTUAL UNIVERSE PRO, a smart 3D resource is often composed of several 3D
sprites (structured assembly of sprites) to which behaviors are attached. During simulation,
these behaviors constitute the intelligence of the resource.

Example

The Electrical Pusher, available in the Demo Library, is a smart 3D resource. It features a
structured set of sprites and behaviors that controls the drawer release/return (cylinder).

a
& Drawin,
= e vj"dugm Posiﬁol?and size
< camers prEEE
- 2 oree
Physic
[ S& Electrical pusher
S A33660061-CHASSIS PRINCIPAL-1
= ‘ ‘A33660065-ENVELOPPE RATEAU-1 3 D Sprltes
€0 [ move
|-€oy pusher
€073 Ml pusher home position i
€05 il pusrer out postion Behaviors
1 €53 *™ main behavior
S A33660066-CAPOT AVANT-1
& A33660067-CAPOT LATERAL-1
‘ ‘A33660067-CAPOT LATERAL-2
S A33660068-CAPOT DESSUS-1 .
S A33660069-CAPOT ARRIERE-1 3D sprltes
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Modify position and dimensions of a 3D sprite

In VIRTUAL UNIVERSE PRO, the position of a sprite in the 3D world is defined in relative
coordinates, relative to the parent sprite. Thus, when data is imported from 3D CAD
software, each sprite has a default set of null coordinates (position and rotation) in the
local frame (positions relative to the parent sprite).

For moving a sprite, there are two methods:

= |t can be moved directly by the arrows (translation) or circles (rotation) of the (X,Y,Z)
compass attached to the sprite.

Fichier

Edition Configuration Simulation ?

= - Univers
=] 9 Monde

) Lumigre

S5« Caméra
S floor

[--s#® Electrical pusher

Nom

Dessin

Position et taille
Matériel
‘Options
Physique

S A33660061-CHASSIS PRINCIPAL-1

pusher home position
pusher out position
"""" Main behavior
WP A33660066-CAPOT AVANT-1
WP A33660067-CAPOT LATERAL-1
WP A33660067-CAPOT LATERAL-2
[} % A33660068-CAPOT DESSUS-1
WP A33660069-CAPOT ARRIERE-1

Compass
attached to
the Sprite

= |t can also be moved precisely through the local coordinate settings "Position and
Size": The displayed units (meters or millimeters) are those selected in the properties
of the World.

Fichier Edition Configuration Simulation ?
=
c
o
g E|- Univers fom
o H : Im‘
= @ Maonde "
— . . E Position et taille
' Lumiére = z
5 v . - =l Coordonnées Omm; Omm; Omm
g ﬁ-« Caméra ¥ Omm
5 ‘ floor Y Omm
= (=] s Electrical pusher z omm
I I S A33660061-CHASSIS PRINCIPAL-1 |3 Rotations 0;0;0
[F--siel A33660065-ENVELOPPE RATEAU-1 X a
-------- Sl A33660066-CAPOT AVANT-1 Y 0
-------- S A33660067-CAPOT LATERAL-1 Z. 5 . : -
S Position de I'axe de rotation Omm; Omm; Omm
------- = - ] Dimensions 1115.0057mm; 370.00378m
[3‘ A33660068-CAPOT DESSUS-1 Matériel
-------- Sl A33660069-CAPOT ARRIERE-1 Options
Physique
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= For changing the size of a sprite, just modify the dimensions parameters of this sprite in

the "Position and Size" tab in the sprite options.

The displayed units (meters or millimeters) are those selected in the properties of the

World.

Fichier Edition Configuration Simulation ?

UoHoW UEEESY ¢| ENEIEq] ¢,|

[}-S A33660065-ENVELOPPE RATEAU-1
-------- S A33660066-CAPOT AVANT-1

........ S A33660067-CAPOT LATERAL-1

-------- S A33660067-CAPOT LATERAL-2
[ A33660068-CAPOT DESSUS-1

-------- S A33660069-CAPOT ARRIERE-1

User Manual VIRTUAL UNIVERSE PRO V3

Nom
Dessin
B Position et taille
Coordonnées
Rotations
Position de l'axe de rotation
E Dimensions
X

i
Matériel
-

Omm; 0mm; 0mm

0;0;0

0Omm; Omm; Omm

1115.0057mm; 370.00378mm; 620mm
1115.01mm

370.004mm

620mm
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Add basic 3D shapes

VIRTUAL UNIVERSE PRO provides a set of basic 3D shapes (cubes, cylinders,..)
available in the resource library.

These basic shapes are used to represent the 3D elements missing in the original CAD 3D
models (like a sensor beam, or the moving part of a conveyor belt...).

Fichier Edition Configuration Simulation ?

<. [\Primitive

g | Name \ Sze| Type | Modfied |

@ Capsule.vuo 3 KB VUQ File 06/07/11 05:0...
Cone.vuo 1KB VUO Fle 06/07/11 05:0...
Cube 1mx1m.vuo 1KB WVUO Fie 02/28/12 12:1...
Cylnderx.vuo 3 KB WVUO Fie 12/01/11 10:0...
Cylndery.vuo 3 KB WVUO Fie 12/24/10 04:2...
Cylnderz.vuo 3 KB WVUO Fie 12/01/11 10:0...
Elipsoid.vuo 3KB VUO Fle 06/07/11 05:0...
Frame.vuo 2 KB WVUO File 06/07/11 05:1...
Prism.vuo 1KB VUO Fie 06/07/11 05:0...
Pyramid.vuo 1 KB WVUO File 06/07/11 05:0...
Sphere.vuo 3 KB WVUO Fie 06/07/11 05:0...
Torus.vuo SKB WUO Fie 06/07/11 05:0...
Tube.vuo 2KB WVUO File 06/07/11 05:0...

[v Apercu
Example

For building the conveyors available in the demonstration library (Demo library), a basic
3D shape (parallelepiped) was used to model the conveyor moving part (“conveyor motor"
sprite).

This primitive shape was first inserted into the conveyor resource, resized and positioned
in the right place, and it was finally hidden.
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Fichier Edition Configuration Simulation ?

=
=
3
g = - Univers Nom
B - .
=, 6 Mande Dessin

= 3 N Position et taj

. Lumiére .
i ~ Matériel
§ - ﬁ-ﬁ Caméra s
5 - Sol Physique
] [ -8 Linear belt conveyor 1m

s right side
o S left side
= =& conveyor motor .
: {J Linear belt conveyar 1m o *

€53 B <peed
stay here

03 linear belt conveyor speed

linear belt conveyor start

e
= E:ID} % Main behavior
s right gate /

- S left gate
5~ sk magnetic front
[ sl magnetic rear

(W =i 9 sprite(s) 3d,7 comportement(s)

@ parobjets (" par propriétés
Run
Attache
/)
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Add behaviors to 3D sprites

Behaviors are the intelligence provided to the sprites during simulation.

Adding behaviors to sprites enables you to build smart resources, capable to move in the
3D world, interact with other 3D resources or communicate with each other or with external
software. For example, behaviors can be used to model the actuators and sensors within
the operative part of an automated system.

Behaviors are, either predefined and configurable behaviors, available in VIRTUAL
UNIVERSE PRO, or custom and more complex behaviors based on scripts, created by
user with the VIRTUAL UNIVERSE PRO integrated script editor. A script is frequently
used to model the main controller of the resource (internal logic).

(—| - s A33660065-ENVELOPPE RATEAL-1

--------- ﬁﬂ}i move

--------- Q:—?.":i pusher Predefined and configurable behaviors
--------- ﬁﬂ}i pusher home position

--------- iE‘Si pusher out position

......... QE} Sipt L behavior Behavior based on a script

-------- n A33660066-CAPOT AVANT-1

-------- ﬂ- A33660067-CAPOT LATERAL-1
-------- n A33600067-CAPOT LATERAL-2
- “’ A33660068-CAPOT DESSUS-1
-------- n- A33660069-CAPOT ARRIERE-1

3]

= Adding a behavior to a sprite is made by right-clicking on the selected sprite :
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Fie Ediion Configuration Simulation ?

—
&
5 B Name
Name Sprite
Drawing
Position and size
Material
Options
Phvsic
30 sprte
Delete... »  Light
Duplicate »  Camera
Export » Behavior
Import >
Cut 4
Copy
Past=
External links
Show/Hide s
Optimize...
Open the object
Fit to view

= In the behavior properties, it is possible to choose the behavior type:

File Edition Configuration Simulation ?

%
C
o
= = - Universe = Name
E@ Wworld Name Behavior #1
" Alias
Light
; e B Type, etc.
- R | Camera Type of the behavior None (do nothing)
‘ Floor Link
[—-- sl Sprite

’ E:é:i "™ Behavior #1

= Behaviors are organized into seven sub categories presented in the “Types of
Behaviors” window:
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- The 6 categories outlined include the predefined behaviors in VIRTUAL UNIVERSE
PRO

Types of behavior

|

- The Code category providing access to Script behaviors.

Types de comportement

|
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properties

Fie Edition Configuration Simulation ?

Once the behavior type selected, it is possible to configure the behavior by setting its

LRI

5 Camera
-S> Floor
- s Sprite

Q:‘?:i - Behavior #1

Behavior
configuration
(properties)

Fle Editon Configuration Simulation ?

E Name
MName
Alias

B Type, etc.
Type of the behavior
Move and rotate mode
Apply to siblings
Joint number
Scaling, minimum value
Scaling, maximum value
Start point
End point

B Link
Initial value
Current value
Data conversion
Internal current value

Get value from this behavic

External link False

Behavior #1

Move object on Y
Position: behavior value
False

Joint with parent

0

0

omm

Omm

0
0
Copy (no conwversion)
0

[

With a Script behavior, the Scipt editor is opened via the code tab.

Aeag ||

Light
-5« Camera
“ Floor
Eﬂ Sprite

é:?;‘g el

B Name
Name
Alias

B Type, etc.
Type of the behavior
Apply to siblings

B Link
Initial value
Current value
Data conversion
Internal current value
Get value from this behavior
External ink

B Code

Script

Main behavior

N >
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Execut EMu=i (] |
False
a Script
0 \ [~
Copy (|
]
False
Script editor
-
1= »
0/0
Help on functions
GetValSprite3d(<parametername>) return a sprite3d value ﬂ
In
parametername: string
can be {...}=optionnal
{[=3d sprite name>].}<parameter>
if no sprite name is used, the parent 3d sprite o
<3d sprite name> is the name of the 3d sprite.
1] | ’
Basic Help_ |
4
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For more information on behavior types and properties, see Properties of Behaviors.

Example 1

Take a look at the « Electrical Pusher » resource available in the VIRTUAL UNIVERSE
PRO demo library

(- s Electrical pusher
-------- S A33660061-CHASSIS PRINCIPAL-1
[—]- s A33660065-ENVELOPPE RATEAL-1

{é:i move

{é:i. pusher

{é:i. pusher home position
{é:i. pusher out position
{é:i. %" Main behavior

-------- “ A33660066-CAPOT AVANT-1

-------- “ A33660067-CAPOT LATERAL-1
-------- “ A33660067-CAPOT LATERAL-2
EI ----- “ A33660068-CAPOT DESSUS-1

Example 2

Take a look at the « Detection sensor » resource available in the VIRTUAL UNIVERSE
PRO demo library

[=]-- % sensor beam
: ey
L QE-\:S test collision
.
QE-\:S detection sensor
L T s : ;
b QE-\:S " Main behavior

Exercise

The purpose of this short exercise is to add a new behavior to a 3D resource of the library
(Electrical Pusher) and to modify its main script to include this new behavior.
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1. Open a void project and switch to the resources library window.

Fl=  Edition Configuration Simulation ?

=
Ef E- Universe Connection
-4 world Options
[ () Light
S25< Camera
s Floor
[~ Expert mode .
13d 's),0 behavior(s)
@ byobjects (" by properties g ®
Run
Dock
2

2. From the library, insert the “Electrical Pusher” resource inside the project, by slipping it
with the mouse.

File Edition Configuraion Simulation ?

Virtual Universe BETA- stop =
[< .. [\pemo library\Handiing systems
3 | Name | siee| Type | Modified |

Electrical pusher.vuo | 50 KB Fichier VUO 03/10/12 12:5...

[~ Preview

3. Get back to the set-up window and launch the simulation. During simulation, click on
the top cover with the mouse to exit/enter the drawer. Watch the evolution of behaviors.
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Fie Ediion Configuration Simulation ?

=] ‘ Universe
=& world
< Lght
2 Camera
-5 Floor
[ s Electrical pusher

5

2 I

L
o ‘ A33660066-CAPOT AVANT-1
‘ A33660067-CAPOT LATERAL-1
s A33660067-CAPOT LATERAL-2
= ‘ A33660068-CAPOT DESSUS-1
{éﬁ clic : {1.000000,1.000000)
S A33660069-CAPOT ARRIERE-1

[~ Expert mode
(® byobjects (" by properties

S A33660061-CHASSIS PRINCIPAL-1

[} A33660065-ENVELOPPE RATEAU-1

move : (1.000000,1.000000)

pusher : (0.000000,0.000000)

pusher home position : (0.000000,0.000000)
pusher out position : (1.000000,1.000000)
Main behavior : (1.000000,1.000000)

Name

Drawing
Position and size
Position and size (curren
Material

Material (current values)
Options

Physic

9 3d sprite(s), 6 behavior(s)

Run
Dock
£

4. Stop the simulation. At the A33660065-ENVELOPPE sprite level, add a new “Get
informations” behavior and rename it “position X”.

Fle Edition Configuration Simulation ?

= ! Universe
=D world
v () Light
254 Camera
s Floor
[—)-- s Electrical pusher

S A33660061-CHASSIS PRINCIPAL-1
(]S A33660065-ENVELOPPE RATEAU-1

]

move

€03 pil pusher
€03 il ousher home position
pusher out position

S A33660067-CAPOT LATERAL-1
SO A33660067-CAPOT LATERAL-2
(-l A33660068-CAPOT DESSUS-1

- Wil A33660069-CAPOT ARRIERE-1

[~ Expert mode
(8 byobjects (" by properties

Type of the bel Get 3D sprites inf¢
Scaling, minimu 0
Scaling, maximi 0

posttion X

Diplacemart. Test | Properves| code |10 | omer |

Sl

5. In the behavior properties, select "X position" in the "Select information to be read from
the 3D sprite" field. This behavior then returns the position along the A33660065-
ENVELOPPE sprite X axis (in the local coordinate system relative to the parent sprite

“Electrical pusher”).
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B Name
Mame position X
Alias
B Type, etc.
Type of the behav Get 3D sprites
Scaling, minimum 0
Scaling, maximum 0
B Link
Initial value a
Current value 0
Data conversion  Copy (no cony
Internal current vi O
Write mode MNormal
Get value from thi

Evtarnal Ealen
RSN

xposton =] |

6. Click on the « Main behavior » behavior and open the script editor.

Fle Edition Configuration Simulation ?

=
=
2| | = - Universe B Name
=] e World Name Main behavior
LG Light as
r-c B Type, etc.
S Camera Type of the behavior Execute script
- Floor Apply to sibings False
[ Electrical pusher 5 Link
Lo A33660061-CHASSIS PRINCIFAL-1 Initial value 1
|- S A33660065-ENVELOPPE RATEAU-1 o] =il T =
' Ml sciotedior |
]
Int¢
pusher
Get .
pusher home position B SEE
myloop: =
— pusher out position Bl €O | curpos=Gatvalsprite3d("POSX") =l
i é_‘%} “""* Main behavior if *.\pusher.currentvalue”)=true or getbehavior('[..\..\A3366006
H setbehavior("..\move.values”, 1
-2 [l posivon x Sotbehavor )
~ setbehavior("..\move.values",0)
P A33660066-CAPOT AVANT-1 st | |onar
S A33660067-CAPOT LATERAL-1 if curpos>=5then es')
- position.values" 1]
- sl A33660067-CAPOT LATERAL-2 else e
tbehavior("..\pusher h tion.values",0;
[ - A33660068-CAPOT DESSUS-1 :m? avior(". \pusher home position.values’ 0}
-4 A33660069-CAPOT ARRIERE-1 if curpos<=-1.2 then
setbehavior("..\pusher out position.values’, 1)
e |else
SCHP | setbehavior("..\pusher out position.values”,0)
Basic | endif
goto myloop
[~ Expert mode
@ byobjects (" by properties v
« »
11/17
Help on functions
) return a spr i‘
n
parametername: strir
can be {...}=optionnal
{[<3d sprite name>1.}<parameter>
if no sprite name is usd, the parent 3d sprite o
<3d sprite name> is the name of the demi'LI
Kl —| 3

sasic Help

7. In this script, the modification is to use the new behavior “Position X” instead of the
curpos=GetValSprite3d("POSX") function.
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Script editor

Script

' =

T Lad
curpos=GetValSprite3d("POSX"

- - alue"}=true or getbehavior("[..\..\A3366006
setbehavior("..\move.values" 1)
else
setbehavior("..\move.values",0)
aodif

if curpos=>=5 then

e position.values”, 1)
else
setbehavior("..\pusher home position.values",0)

if curpos<=-1.2 then
T ut position.values”, 1)

else

setbehavior("..\pusher out position.values",0)
endif

goto myloop

w
4| y

11f17

Help on functions

GetValSprite3d(<parametername=) return a sprite3d value il
In
parametername: string
can be {...}=optionnal

{[<3d sprite name=>].}<parameter>

if no sprite name is used, the parent 3d sprite o
<3d sprite name> is the name of the 3d sprile_.ILI

4

dl |
Basic Help_|

4
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Script editor bl

Script

myloop: -
if getbehavior("..\pusher.currentvalue")=true or getbehavior("[..\..\A3366006
setbehavior("..\move.values", 1)

else

setbehavior("..\move.values",0)

endif _ _

if getbehavior("..\position X.currentvalue")==5 then

else

setbehavior("..\pusher home position.values",0)

andif

if gethehavior("..\position X.currentvalue™)<=-1.2 then
setbehavior("..\pusher out pasition.values”,

else

setbehavior("..\pusher out position.values",0) New SCTIpt
endif
goto myloop
w
4| b
4411
Help on functions
GetvalSprite3d(<parametername=) return a sprite3d value ﬂ
In
parametername: string
can be {...}=optionnal
{[<3d sprite name>].}<parameter:>
if no sprite name is used, the parent 2d sprite o
<3d sprite name> is the name of the 3d sprite.
4| | 3

Basicrielp_|

4

8. Restart the simulation with this new script and note that the pusher behavior remains
unchanged.

Fle Edtion Configuration Simulation 2

= ' Universe E Name

E‘@ World Name Electrical pushe
& ught Drawing
o Position and size
S5 Camera Position and size (current value|
& Floor Material
=) 8 Electrical pusher Material (current values)

S A33660061-CHASSIS PRINCIPAL-1 Options
[} A33660065-ENVELOPPE RATEAU-1 Physic
move : (1.000000,1.000000)
[ b@',‘i pusher : (0.000000,0.000000)
E{ﬁ,‘i pusher home position : (0.000000,0.000
pusher out position : (1.000000,1.00000
@;‘i <% Main behavior : (1.000000,1.000000)
: @.-pnsmnnx : (-1.200000,-1.200000)
S A33660066-CAPOT AVANT-1
S A33660067-CAPOT LATERAL-1
S A33660067-CAPOT LATERAL-2
[+ S A33660068-CAPOT DESSUS-1
S A33660069-CAPOT ARRIERE-1

[~ Expert mode

9 3d sprite(s),7 behaviol
@ byobjects (" by properties g 9

Run
Dock
4
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Define motion profiles with the Motion Assistant

The Motion Assistant enables to easily define the motion profiles of a 3D mechanical
resource or system, by creating and adjusting automatically the behaviors needed for
simulation of these motion profiles.

A mechanical resource can be, for instance, a cylinder or an axis driven by a set {motor +
variable-frequency drive}. The Motion Assistant enables, as appropriate, to control a
resource in different ways:

- Intime
- Inspeed
- In position
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Moving as a function of time

This is typically the motion profile used in the case of a cylinder driven in time by an
external controller.

File Edition Configuration Simulation 7

Name
E| @ Monde Dra‘_"_ing i
i i Position and size

Lumiére )
" Material
Caméra -
'=4. Options

s floor Physic

ACTER ]

LEFESE LoRo J,|

v

2) 1)

= First, select (in the project tree) the mobile part of the mechanical resource that you
wish to set in motion (this is the cylinder rod in the example above).

= Then click the green tab "Motion assistant" to the left of the tree.

= The Motion assistant window appears on screen.
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ual Universe BETA- stop -
CYLINDER. MOBILE

I Translation

I Move

ITime Speed Positionl
M v]|z|

nder.vu

Rotation |

WEEESE Loy T|

Min Max
ID <- Set | Set -> |—44D <

Try

|
-

I 2 1\ Activate

Command type '

B

Sensors

sensor_min (bool) -0.05<...<0

@ sensor_max (bool) -440<...<-439.9

| Add a sensor I

\

\

T~

Min and Max positions

« Go » time (from Min to Max)

« Back » time (from Max to Min)

Boolean sensor Min position

Boolean sensor Max position

Set the Min and Max stops, either manually or by moving the resource directly in the

rendering window (these stops will be reached by the resource).

Select the Move command type.

Move command type (time)

One command, move to maximum if true or to minimum if fase (by example, simulate

a siingle acting cylinder)

Two commands, move to maximum or minimum depending of the two commands,
(" stop move if one of the commands are true or if both are true (by example, simulate

Cancel | oK |

a double acting cylinder)

x|
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Set the time to "go" and to "return” of the mechanical resource (cylinder rod).
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= |t is also possible to add Boolean sensors (AON sensors, all or nothing), returning 1 if
the mechanical resource is within the detection range of the sensor and O otherwise.
The following example illustrates the creation of a Boolean sensor (sensor_max)
located around the maximum position.

sensor x|

Name

I sensor_ma)d

— Detection zone
Type

Begin End
| Bool Position | I-qqu -399.95

For position sensor, scaling
defines value for begining

and end positions. Other FEELE
values are extrapoled. Value for begining Value for end

|° |
Delete this sensor | Cancel | oK |

= The generated behaviors are:

ig}_ maove Behavior “move”, cylinder actuator, 3D emulator input
£5.3 [l sensor_min Boolean sensor “min”, 3D emulator output
Sensor_max Boolean sensor “max”, 3D emulator output

o A value of O for the "move" behavior will result in a "return” displacement and a
value of 1 to a "go" displacement.

o Min and Max have a value of 1 when the resource is located within the sensor
range, 0 otherwise.
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Moving as a function of speed

This is typically the motion profile used in the case of an axis, driven by a set {motor +
variable-frequency drive} receiving speed setpoints from a programmable logic controller,

external to the 3D emulator.

File Ediion Configuration Simulation ?

2)

= First, select (in the project tree) the mobile part of the mechanical resource that you
wish to set in motion (this is the cylinder rod in the example above).

= Then click the green tab "Motion assistant” to the left of the tree.

= The Motion assistant window appears on screen.

,  Lumiére
S5« Caméra
s floor

E‘ X AXIS FIX

] s X AXIS MOBILE

1)

/I\®o® DMOO00022 Endblock_SBG_
s DMOO0022 Endblock_SBG_
s DM000022 Kupplungsgehae

s DMO00022 MoAd_PLE6OX_P
s DMO00022 Vis__t te_cylin
s DMO00022 Vis__t_te_cylin

s DMO00022 Vis__t_te_cylin
‘ DMOOQ0022 Vis__t_te_cylin
& DMOO0022 1350 PAS42_
s DMO00022 Gummipuffer_St
s DMO00022 Gummipuffer_St
s DM000022 Gummipuffer_St
‘ DMOQ0022 Gummipuffer_Sk
‘ DMOQ0022 Schaltwinkel_I17
S DMOO0022 MAXR22_S2_H2

s DMO00022 MAXR2_E2_2601
[+ sl DMO00022 Achsprofil_SBG_
s DM000022 Bandklemmung_

s DMO00022 MAXR2_E02_260

Name

Drawing
Position and size
Material
Options

Physic

User Manual VIRTUAL UNIVERSE PRO V3

Page 70



bt
X AXIS MOBILE
I Translation Rotation |

I Move
(; Time ISpeed Positionl iy
%
] x| v|z
)
=
L Min Max

|-488.D?2 <- Set Set - |18.4538 < Min and Max positions
[ I
| I
I 0 1 Command type
Y Y Y
Immediate position sensor
Sensors /
@ posz (num) -500(-500)<...<30(30)
sensor_min (bool) -489<...<-485 ¢ Boolean sensor Max position
@ zcnsor max (bool) 15<...<19 \
[T Boolean sensor Min position
! | B
Add a sensor |

= Set the Min and Max stops, either manually or by moving the resource directly in the
rendering window (these stops will not be reached by the resource).

= Select the Move command type according to the command you wish to apply (preset
speed, preset acceleration/deceleration time). The following image illustrates how to
create a movement with two preset speeds (100 and -100 mm/s) and a profile of
acceleration/deceleration (one second to reach the applied speed).
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Move command type (speed) i|

(" Behavior value defines speed

(@ Preset speeds:

v Use acceleration and deceleration times as defined bellow. Apply immediately the

speed if unchecked.

Acceleration time (second)

Deceleration time (second)

Name | Speed (measurement unities /... |
Go_speed 100
Back_speed -100

Add

[

Cancel | 0K |

= The addition of an "immediate" position sensor (returning directly the resource position
along the motion axis) constitutes a position feedback. The following image illustrates
the creation of such a sensor “posz”.

sensor x|

Name
| posd
—Detection zone
Type
Begin End
Bool Position 490 20
For position sensor, scaling
defines value for begining .
—Scaling

and end positions. Other
values are extrapoled.

Delete this sensor |

Value for begining

Value for end

|—490

Izn

Cancel | 0K |

= |t is also possible to add Boolean sensors (AON sensors, all or nothing), returning 1 if
the mechanical resource is within the detection range of the sensor and 0 otherwise.
The following example illustrates the creation of a Boolean sensor (sensor_max)
located around the maximum position which can, for example, model a security sensor.
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sensor x|

Name
Isensor_ma)d
— Detection zone
Type
Beqgin End
| Bool Position | |15 19
For position sensor, scaling
defines value for begining  sealin
and end positions. Other g
values are extrapoled. Value for begining Value for end
° E

Delete this sensor |

Cancel | oK |

» The generated behaviors are :

------ F::Sn:!' maowve

------ F:Ei:il regspeed
------ F:Ei:il accstime
------ F:Ei:il decstime

...... E::Sn:g' Go_speed
...... E::Sn:g' Back_speed
...... E::S;g' posz

...... E::Sn:!' Sensor_min
...... E::S;g' Sensor_max

The behavior value sets the speed

Speed setpoint, 3D emulator input

Acceleration time, 3D emulator input

Deceleration time, 3D emulator input

Preset speed 1, 3D emulator input

Preset speed 2, 3D emulator input

“Immediate” position sensor, 3D emulator output

Boolean sensor min, 3D emulator output

Boolean sensor max, 3D emulator output

o A value of 1 for a "Preset speed" behavior activates the preset speed, forcing the
speed setpoint to its value.

o Regspeed, accstime, decstime are only created if the user defines a profile of
accel/decel profile. If no profile is defined, the command part will directly write
"move" that will be an input for the 3D emulator
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Moving as a function of an “immediate” position

This is typically the motion profile used in the case of an axis, driven by a set {motor +
variable-frequency drive} receiving position setpoints from an axis controller, external to
the 3D emulator.

Fie Edition Configuration Simulation ?
=
=
=
7| [= B e o oo

59 Honde Drawing
- L . Position and size
= " Lumiére i
z © Material
E -S4 Caméra Options
i - floor Physic
3 =] X AXIS FIX

W X AXIS MOBILE

s DMOO00Z Endblock SBG__
DMO00022 Endblock_SBG___

‘ DMOO0022 Kupplungsgehaeu:
- ‘ DMO00022 MoAd_PLEGOX_PA.

‘ DMOO0022 Vis__t te_cylindt
= ‘ DMOO00022 Vis___t_te_cylindr
1) ‘ DMOO0022 Vis___t_te_cylind
= ‘ DMOO00022 Vis___t_te_cylindr

‘ DMOO0022 L350___PAS42_B-
o ‘ DMOO00022 Gummipuffer_SBC
2) ‘ DMOO00022 Gummipuffer_SBC

-l DMOO00022 Gummipuffer_SBC__|

e ‘ DMQ00022 Gummipuffer_SBC
e ‘ DMOO0022 Schaltwinkel 1170
-4 DMO00022 MAXR22 S2 H2

7

= First, select (in the project tree) the mobile part of the mechanical resource that you
wish to set in motion.

= Then click the green tab "Motion assistant” to the left of the tree.

= The Motion assistant window appears on screen.

User Manual VIRTUAL UNIVERSE PRO V3 Page 74



WEEESE Loy T|

X AXIS MOBILE

I Translation

Rotation |

I Move

Time | Speed IPosition

X | ¥ | <z

Min

|-488.D?2

<- Set

Try

Set-=

Max

[18.4538 ¢

-

Sensors

sensor_min (bool) -489<...<-485

@ posz (num) -400(-400)<...<20(20)—— |

Add a sensor |

@ sensor_max (bool) 15<...<19 \

= Set the Min and Max stops, either manually or by moving the resource directly in the

Min and Max positions

Command type

Immediate position sensor

Boolean sensor Min

Boolean sensor Max

rendering window (these stops will not be reached by the resource).

= Select the command type (direct or relative).
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Move command type (position) i|

(@ Behavior value defines position <

. The value of the behavior between the two values (Begin and End) selected below €

defines the position between min and max

Beqin |
End |

v Use an acceleration deceleration profile to reach a position with the parameters
defined bellow. Reach immediately the position if unchecked.

Maximum speed in measurement unities /s (degrees /s for rotations) | 1qp

Time to reach maximum speed in seconds (acceleration) |1

Time to reach null speed in seconds (deceleration) | 1

Cancel | 0K |

Direct position command

— Relative position command

= The addition of an "immediate" position sensor (returning directly the resource position
along the motion axis) constitutes a position feedback. The following image illustrates

the creation of such a sensor “posz”.

sensor x|

Name
| posd
—Detection zone
Type
Begin End
Bool Position 490 20
For position sensor, scaling
defines value for begining .
—Scaling

and end positions. Other
values are extrapoled.

Delete this sensor |

Value for begining

Value for end

|—490

Izn

Cancel | 0K |

» |tis also possible to add Boolean sensors (AON sensors, all or nothing), returning 1 if
the mechanical resource is within the detection range of the sensor and O otherwise.
The following example illustrates the creation of a Boolean sensor (sensor_max)
located around the maximum position which can, for example, model a security sensor.
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sensor x|

Name
I sensor_max
—Detection zone
Type
Begin End
Bool Position | I 15 19
For position sensor, scaling
defines value for begining _ .
and end positions. Other SR
values are extrapoled. Value for begining Value for end
° E

Delete this sensor |

Cancel | 0K |

» The generated behaviors are :

move
posz
SEensor_min

Sensor_max

Direct writing of the resource position, 3D emulator input

“immediate” position sensor 3D emulator output

Boolean sensor “min”, 3D emulator output

Boolean sensor “max”, 3D emulator output

User Manual VIRTUAL UNIVERSE PRO V3

Page 77




Moving as a function of a position with acceleration and deceleration

This is typically the motion profile used in the case of an axis, driven by a set {motor +
variable-frequency drive} receiving position setpoints from an axis controller, internal to the
3D emulator.

Fle Edition Configuration Simulation 2

=
=
3
El =] ‘ Universe 2] Name

59 onde Drawing
_ " . Position and size
= V‘ Lumiére i
z : Material
E SR Caméra Options
i - floor Physic
g =] -l X AXIS FIX

] S X AXIS MOBILE

/\\ s DMO00022 Endblock_SBG___
s DMO00022 Endblock_SBG__

-k DMO00022 Kupplungsgehaeu:
sl DMO00022 MoAd_PLE6OX_PA
-k DMO00022 Vis___t_te_cylind

=B DMO00022 Vis__t_te_cylinds
1) Sl DMO00022 Vis__t_te_cylindi
. DMOO0022 Vis__t_te_cylind
- DMOO0022 L350__ PAS42_B-
o ‘ DMOO0022 Gummipuffer_SBC
2) -4 DMO00022 Gummipuffer_SBC
— ‘ DMOO00022 Gummipuffer_SBC__|
- DMOO0022 Gummipuffer_SBC
.. DMOO0022 Schaltwinkel_I170
- DMOOD022 MAXR22 S2 H2 4

= First, select (in the project tree) the mobile part of the mechanical resource that you
wish to set in motion.

»= Then click the green tab "Motion assistant" to the left of the tree.

= The Motion assistant window appears on screen.
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X AXIS MOBILE

I Translation

Rotation |

I Move

Time | Speed IPosition

X | ¥ | <z

WEEESE Loy T|

Min

|-488.D?2

<- Set

Try

Max

Set-=

|18.4538 <

-

Min and Max positions

Command type

E— | ___— «Immediate » position sensor

@ posz (num) -490(-490)«:...«:20(20)4/

sensor_min (bool) -489<...<-485

@ sensor_max (bool) 15<...<19 \
—

Boolean sensor Min

Boolean sensor Max

Add a sensor |

= Set the Min and Max stops, either manually or by moving the resource directly in the
rendering window (these stops will not be reached by the resource).

= Select the command type (direct or relative).

= Select the option « Use an acceleration/deceleration profile to reach a position... » and
define the profile parameters.
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Move command type (position) i|

(@ Behavior value defines position

The value of the behavior between the two values (Begin and End) selected below
. o .
defines the position between min and max

Beqin |
End |

v Use an acceleration deceleration profile to reach a position with the parameters
defined bellow. Reach immediately the position if unchecked.

Maximum speed in measurement unities /s (degrees /s for rotations) | 1qp
Time to reach maximum speed in seconds (acceleration) |1

Time to reach null speed in seconds (deceleration) | 1

Cancel | 0K |

= The addition of an "immediate" position sensor (returning directly the resource position
along the motion axis) constitutes a position feedback. The following image illustrates
the creation of such a sensor “posz”.

EETEE— x|
Name
| posd
—Detection zone
Type
Begin End
Bool Position 490 20
For position sensor, scaling
defines value for begining ~ Sealin
and end positions. Other g
values are extrapoled. Value for begining Value for end
|—490 I 20
Delete this sensor | Cancel | oK |

» |tis also possible to add Boolean sensors (AON sensors, all or nothing), returning 1 if
the mechanical resource is within the detection range of the sensor and O otherwise.
The following example illustrates the creation of a Boolean sensor (sensor_max)
located around the maximum position which can, for example, model a security sensor.
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x

Mom

I Sensor_max

Type

Tor Position |

Pour les capteurs de
position, la mise a 'échelle
détermine la valeur
retournée par le capteur
pour la position de début et
la position de fin. Les
autres valeurs sont

madranaldaa

Supprimer ce capteur |

—Zone de détection
Début Fin
| 15 19

—Mise a I'échelle

Valeur pour début Valeur pour fin

° E

Annuler | oK |

= The generated behaviors are:

......... E:E"g' move

_________ ¢ou . oc.

......... G:E;g' sensor_min
......... G::_an:g Sensor_max
......... E:E"g' reqpos

......... G:E;} maxspeed
......... {S} acctime

......... ¥ dectime

Direct writing of the resource position, internal value

“immediate” position sensor, 3D emulator output

Boolean min sensor, 3D emulator output

Boolean max sensor, 3D emulator output

Position setpoint, 3D emulator input

Maximum speed in units/s (mm or degrees), 3D emulator input

Time to reach maximum speed, 3D emulator input

Time to reach 0 speed, 3D emulator input
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Use a library of smart resources

VIRTUAL UNIVERSE PRO provides access to a library of 3D resources enabling to
capitalize on your own smart resources in order to later use them for building new 3D

emulator projects.
As example, VIRTUAL UNIVERSE PRO provides a first demonstration library (called

Demo library) including some smart 3D resources (conveyors, electrical pusher, sensors,
electrical enclosure, source, sink...) that should help to train you and design your own 3D

smart resources.

Fichier Ediion Configuraton  Simulaton 7

Virtual Universe BETA- stop - Material Handiing S ﬂ

- ‘\Demo library\Handling systems
I ST Type

/ 50KB VUO Fie

Name
I Electrical pusher.vuo

4]
[« Apercu

The VIRTUAL UNIVERSE PRO library is stored in the "library" folder, itself located in the
VIRTUAL UNIVERSE PRO Industry installation directory:

VIRTUAL UNIVERSE PRO Industry\VUI 1.113\library
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Import a smart resource from library

= For accessing to a 3D resource already available in the library, click on the blue tab
"Library" on the left of the set-up window. A browser will open, allowing you to access
all 3D resources available in the library.

Fle Edition Configuration Simulation 7?

=
& -
= = = Universe Display
El‘l’ ‘u'-mrld Physic
: e Options
===« Camera
. S Floor

[~ Expert mode

1 3d sprite(s),0 behavior(s)
(@ by objects (" by properties

I Dock Run

v

= In the library, select the resource to add to the project and drag and drop it from the
library onto the 3D rendering window.
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Fle Editon Configuration Simulaton 7
[= T .. [\pemo library\Conveyors\Belt conveyors:
Name | size | Type
| Linear belt conveyor 1m.v... 17 KB Fichier VUO
| Linear belt conveyor 2m.v... s
]
]

Linear beft conveyor 4m.v... Fichier VUO 03/15/12 02:3...
Linear belt conveyor 6m.v... Fichier vUO 03/15/12 02:3...
. Linear belt con ) Fichier VUO 03/15/12 02:3...

= The 3D resource is immediately added to the project, and visible in the project tree.

Fle Edition Configuration Simultion 2

=] - Universe Connection

=l 9 World Options

..... ] i Light

| S« Camera

“' T ]

[~ Expert mode
@ byobjects (" by properties

9 3d sprite(s),7 behavior(s)
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Export a smart resource into the library

VIRTUAL UNIVERSE PRO enables you to capitalize on your own smart resources in order
to later use them for building new 3D emulator projects.

= In the project tree, select the 3D resource to add to the library and right click. Select
Export/Export.

Fichier Edition Configuration Simulation ?
=
=
&
g [+--s 1 Ton Jackscrew-1 =|= nom
3 . .
L [+ s BagIndexConveyor-1 D“ﬂ;'n
> SO CaseAdjustementAssemblie_MOVING-1 Position
i . i Matériel
g [+ -’. CaseConveyorAssemblieFIXED-1 ArrTs
z L+ 3 Infeed( A blie B -
= i »
5 [+ s> NoseAssemblie-1 HELEE-
- Supprimer... 3
L [+ s BagConveyorBracketAssembli DuTquuer ,
.‘ BagConveyorBracketAssembli g porter | Exporter
- J0Assembly-1 Importer »  Exporter seulement les enfants
[ s 12assembly-1 Exporter seulement les comportements
Couper 4
[ ui J1Assembly-1 Copier
[ 13Assembly-1 Coller
- 131
[—-sE Head_Assembly-2 Liens 1 >,\
B . Slide Pipe_Ass-1 Montrer/Cacher 4 —
‘ Ide_Pipe_Ass- Opl] s
[H-- % Slide_Pipe_Ass-2 Quvrr fobjet
[+ S0 Slide_Pipe_Ass-3 Centrer la vue sur lobjet
[ %% Slide_Pipe_Ass-4
~- S FHCS_1_2-13x1-1
S FHCS_1_2-13x1-2
g FHCS 1 2-13x1-3
— S FHCS_1_2-13x1-4
S HCS_1_2-13x1-1 =
[~ Mode expert

434 sprite(s) 3d,0 comportement(s)
(® parobjets (" par propriétés

Afttache fun
v

A Windows Explorer opens. In the VIRTUAL UNIVERSE PRO installation directory,
select the "library” folder. This folder is not write-protected, you can organize it the way
you want (adding new directories).

= After having selected the backup path and named your resource, click "Save".

User Manual VIRTUAL UNIVERSE PRO V3 Page 85



U/ sauver un fichier objet Virtual Universe

mvm ~ Disque local (C:) = Program Fies (x86) ~ Virtual Universe Pro = fibrary = My Library |

Organiser *  Mouveau dossier
f—:’ Favaris Mom “ Modifié le | Type | Ti
- Bureau

CE_-] Emplacements récents
j Téléchargements

Aucun €lément ne correspond & votre recherche.

M Bureau
| Biblioth&ques
@ Documents
& Images
J\ Musique
B vidéos
ﬁ Groupe résidentiel

j Stéphane Massart ;I | | _’I
[

Mom du fichier : I Input Conveyar -

Type: IObjet Virtual Universe (*,vuo) j

@mlﬂsm Enregistrer I Annuler |

2

= The new 3D resource is then available in the VIRTUAL UNIVERSE PRO library, ready
for reuse.

Fichier Edition Configuration Simulation ?

Virtual Universe BETA- stop

- |\My library

| Name Size| Type | Modified |
Handling robot.vuo 50 KB VUO File 03/10/12 12:5...

| Input Conveyor.vuo 1771KB VUO Fie 05/30/12 07:1...
Proximity Sensor.vuo 50 KB VUO File 03/10/12 12:5...
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Quickly connect 3D resources with the « Magnetic » option

VIRTUAL UNIVERSE PRO features a "Magnetic" function which enables to easily connect
3D resources by using the mouse.

This is particularly useful for quickly positioning the resources of a production line in the 3D
world.

In the 3D resource, a sprite is designated as the connector and has the particularity of
being "magnetized" with other 3D sprites that also use the "Magnetic" function.

= The "Magnetic" function is available in the sprite properties

Fichier Edition Configuration Simulation ?

=
c
=
g B - Univers Nom
7 - -
= @ Monde Dessin
. Position et taille
w7 Lumiére .
: B Matériel
%-1 Caméra @ Options
‘ sal Non sélectionnable  False
- - Sprite 1 Sélectionne le paren False
-8 Srpite 2 Magnétique True
o ue
[~ Mode expert

3 sprite(s) 3d,0 comportement(s)

preet |
7

(8 parobjets (" par propriétés

= When the 3D sprites using the "Magnetic" function are moved in the 3D world and
approached to one another with the mouse (off simulation), they are "magnetized"
towards each other. The connection is complete when the overlap between the two
sprites is maximum.
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Fichier Edition Configuration Simulation ?

=
=
F Nom
E =) . Unwgrs .
59 Monde Dessin
L N Position et taille
@ Lumiére .
: R Matériel
ﬁ-‘ Caméra Bt
‘ Sol Non sélectionnable  False
s Sprite 1 Sélectionne le paren False
e Srpite 2 Magnétique True
Physique
Mode expert
u 3 sprite(s) 3d,0 comportement(s)

(@ parobjets (" par propriétés

Attache Run |

= To disable the "Magnetic" function and disconnect the sprites, simply hold the "Alt" key
while moving the sprite with the mouse.

Fichier Edition Configuration Simulation ?

=
=
&
El = - Univers Nom
El : p
= D vonde Dessin
i L . Position et taille
h @ Lumiére .
H B Matériel
S5« Caméra = Options
- g sl Non sélectionnable  False
- Sig- Sprite 1 Sélectionne le paren False
o I Srpite 2 Magnétique True
Physique
Mode expert
r 3 sprite(s) 3d,0 comportement(s)

® parobjets (" par propriétés

At |
7

Example
All the conveyors available in the demo library of VIRTUAL UNIVERSE PRO use the
"Magnetic" function.
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When a conveyor is approached to another conveyor using the mouse, it positions and

connects itself perfectly.

Fichier Edition Configuration Simulation ?

[y

=] ‘ Univers

E 9 Monde

[~ Mode expert

(& par objets

525« Caméra
= sol
[=}--s& Linear belt conveyor 1m

[~} s Linear roller conveyor 1.8m

. Lumiere

- ‘ right side

- ‘ left side

[+ ‘ conveyor motor
- ‘ right gate

= ‘ left gate

[+ ‘ magnetic front
[+ ‘ magnetic rear

|- sl rollers group
F - sl magnatic front

F - sigle conveyor mator
F- skl right gate

Nom

Dessin
Position et taill
Mateériel
Options
Physique

E
E
[ S Magnetic rear e—
E
E
E

F- sl left gate

41 sprite(s) 3d,14 comportement(s)

(" par proprigtés

rmerel |
i
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Connect a 3D emulator to an external software/controller

Define the list of 3D emulator inputs/outputs

The list of 3D emulator inputs/outputs corresponds to all "Generic read"” and "Generic
write" behaviors added to the project and reported as "external links".

Types of behavior
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The "External Link" property is available in the behavior properties.

File Ediion Configuration Simulation 7

fueagry |

(] conveyor motor ﬂ Name
’ Type, etc.

el = Link
......... o speed
u_ -h P Initial value 1
......... Q :! stay here Current value 1

Data conversion Copy (no conversion)
P Internal current value 1
--------- """ Main behavior Get value from this be

“ r|ght gate " External ink True "
“ left gate
Efl-----# magnetic front
EEI-----# magnetic rear
3# Sink
H- # Sink
e #- Electrical pusher
# A33660061-CHASSIS PRINCIFAL-1
|_—_| “ A33ﬁﬁﬂﬂﬁ5 ENVELOPFE RATEAL-1

linear belt conveyor spee

linear belt conveyor start

l_llTllTl

move

pusher
pusher home position
pusher out position

- Script

GWGCG

Main behavior
“ A33660066-CAPOT AVANT-1
“ A33660067-CAPOT LATERAL-1
“ A33660067-CAPOT LATERAL-2
Eﬂ“ A33660068-CAPOT DESSUS-1
“ A33660069-CAPOT ARRIERE-1
B- #- Electrical pusher
“ A33660061-CHASSIS PRINCIPAL-1
L—_| # A33660065-ENVELOPFE RATEAL-1

<23 [l
A .

pPusiici

et
QS'\:! pusher home position

is:\:! pusher out position
b t:..?d’ =& behavior

Link
#‘ A33660066-CAPOT AVANT-1 Link used to read or write the behavior variable
- S A33660067-CAPOT LATERAL-1 (by example, name of a variable of an external

. SRl A33660067-CAPOT LATERAL-2 | software)

The list of 3D emulator inputs/outputs is available by a right click at the world level, in the
"External Links" window.
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Fle Edition Configuration Simulation 7

_)
-
o
d
=
Add... »
Delete
Import 3
Paste
External inks
Optimize...
Include to rendering
Exclude from rendering
External links X
— Inputs
= Sorting station\Scanner sensor\scanner zone\scanner sensor |
Alias
Data conversion Copy (no conversion)
B Sorting station\Scanner sensor\scanner zone\scanner sensor
Alias
Data conversion Copy (no conversion)
= Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p_|
Alias
Data conversion Copy (no conversion) ]
2 Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p List of 3D emulator
Alias . inputs/outputs
—Outputs
= Input station\Linear belt conveyor 3m\conveyor motor\finear belt conv 4 |
Alias -
Data conversion Copy (no conversion)
= Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)
=2 Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)
= Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
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Connect a 3D emulator with an external software/controller

By default, the 3D emulator project is not connected to an external software/controller.

Configuring a connection with an external software/controller (Programmable Logic
Controller, PLC emulator, OPC server...) is made in the Universe, in the "Connection” tab,
by choosing a type of connector (driver).

Fle Edition Configuration Simulation 7

=
=
8- :
EAREEE niverse Lonnecuon
= W EEE ' on- (propagate states) | v
......... Lmisre Status None
i Last error

Link quality SCHNEIDER M340 PLC or SIMULATOR

"""" S floor Options OPC CLIENT
[]--s#l Input station ADVANTECH I/O
] s Sorting station SIEMENS PLCSIM GATEWAY
[= % Linear roller conveyor 1.8m SIEMENS 57 PLC
- ROCKWELL Ethernet/IP
- S axis L AUTOMGEN PC executor J
""" ”‘ rollers group [IRAT RO TUMGEN

----- S magnetic front
----- ﬂ magnetic rear

----- » conveyor motar
----- ﬂ' right gate

----- ﬂ left gate

[+ % Linear roller conveyor 1.8m

Once the "Driver" is selected, the connection settings (PLC IP address, CPU position on
the rack, OPC server name...) are made in the tab-specific driver.

File Edition Configuration Simulation 2

..... ; B Connection

A=) \L
(]
[
=
=
m
i
m

...... & worid Driver SIEMENS S7 PLC
Status Stopped
Last error
Link quality 0
B &7

IP address 192.168.56.3
CPU position O
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Mapping between the 3D emulator inputs/outputs and the external
controller variables

The 3D emulator inputs/outputs can be linked to the external software/controller variables
at two levels

- at the input/output behavior level (declared as external link).

File Edition Configuration Simulaton ?

—
[y
[=g
o & H Universe |~]|EH Name
= Type, etc.
=- 9 Monde E Link
Lumigre [l 57 variable Yomw30 “
C SigredextermatFalse
- B Caméra
= Initial value [i}

@ HMI Current value 0

.. IR (0) floor Data colnversion Copy (no conve
Internal current 0
= “ (1) Input station Get value from t

|_—__|“ (2) Linear belt conveyor 3m. 1 External link True
#’ (3) right side
S (4) left side
#‘ (5) right gate

. SE (6) left gate
El#‘ (7) magnetic front
EE'“ (8) magnetic rear
|'_—'|“ (573) conveyor motor

-['_]] Linear belt conveyor 3m. 1

Q Controller

- (168) speed

u (169) stay here

Q.On:i -(1?0) linear belt conveyor
l[‘g‘tji -(1?1} linear belt conveyor

[ sl (9) | inear helt ronvevor 3m.?

- at the World level, in the External Links window (listing all the 3D emulator
inputs/outputs), accessible by a right click.

File Ediion Configuration Simulation 7

----- = Universe
Bl Y vworid

feaqn ]

Add... »
Delete
Import ’

Paste

" External links I “

Optimize...
Include to rendering
Exclude from rendering
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External links #l
~Inputs

= Sorting station\Scanner sensor.1\scanner zone\scanner sensor
Alias

57 variable
Data conversion Copy (no conversion)

B Sorting station\Scanner sensor.2\scanner zone\scanner sensor
Alias T

57 variable
Data conversion Copy (no conversion)

B Sorting station\Electrical pusher.11A33660065-ENVELOPPE RATEAU-1\push:
Alias

57 variable

|»

r Quiputs

B Input station\Linear belt conveyor 3m.1\conveyor motor\linear belt conve &

Copy (no conversion)
B Input station)\Linear belt conveyor 3m.1\conveyor motor\linear belt conve
Alias

57 variable

Data conversion Copy (no conversion)

B Input station)\Linear belt conveyor 3m.2\conveyor motor\linear belt conve
Alias

57 variable

In the special case of ROCKWELL/Allen Bradley PLCs, it is possible to import a list of tags

used in the PLC program in VIRTUAL UNIVERSE PRO, as a .L5K file, previously exported
from the ROCKWELL/Allen Bradley programming software.

Fie Edition Configuration Simulation ?

=
C
g = H Universe B Connection
= @ World Driver ROCKWELL Ethernet/IP
_________ " Lumicre Status Stopped
_________ e Last error
4 Camera Link guality 0
"""" - floor B ROCKWELL
=} Input station IP address 192.168.56.3
----- S Linear belt conveyor 3m CPU position 0
; S Linear belt conveyor 3m | |

# Linear belt conveyor 3m Options
# Linear roller conveyor 1.8m
# Linear roller conveyor 1.8m
# Linear roller conveyor 1.8m
# Source box 300-300-300

s Source box 400-200-250 L5K file

----- Sk Source box 300-300-300

|- S Sorting station
|- S Transport line

(|

=
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Test and debug a 3D emulator

Launch simulation

=  To start the simulation, select Simulation in the menu bar and then "Run".

Fle Edition Configuration | Simulation 2

Run

Simulation messages

During simulation, a simulation diagnosis is carried out continuously.

= If a problem (warning or fatal error) occurs at startup or during simulation (design error
in the 3D emulator, communication problem with the external software/controller...), a
message window opens with the list of identified problems :
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Date | Source | Message
01:44:01 System Switching to run mode

Driver connected

Driver unconnected

01:44:22 System Switching to stop mode
Switching to run mode

Cannot connect, server not found

01:45:19 Driver unconnected

01:45:19 System Switching to stop mode

4| | ]
Clear

Here is the meaning of colors:
Light blue: normal operation of the simulation

‘Orange: warning (design error in the 3D emulator)

[RELN fatal error (script failure, connection problem,..)

A second window also opens in parallel, prompting the user to stop the simulation (to
correct the problem) or to continue with the simulation.

Virtual Universe il

@ Error found, stop the simulation? Select Yes to stop the simulation or
= No to continue.

Oui Non

At any time during simulation, the user can access the logs window, in the
"Simulation/Debug/Logs" menu.
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File Edition Configuration | Simulation 7

v Run

" oebug» JIEE

X
Date | Source | Message
6:23:35 PM System Switching to run mode
6:23:35 PM System Driver connected
«| | |

Clear |

Test the 3D emulator

During simulation, it is possible to test the 3D emulator by forcing and displaying its
input/output variables, connected or not to an external software/controller.

This allows, for example, to test the 3D emulator before the PLC program is fully complete
or available, or to simulate unexpected scenarios (PLC connection interruption...).

In the Simulation/Debug/I/O menu, the user can access to the 3D emulator 1/O monitoring
and debugging window.
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File Editon Configuration | Simulation ?

.
g 2]

Program / simulation »

Logs
pebug E|
Name V| Alias | External variab|e| Current value | Internal current value I Forcing Acquisition time | Error
yellow light %Q12
stop %121
start %I20
red light %Q10
power %I10
manual mode %l24
init %125
gripper sensor %l72
gripper out request %Q71
gripper out position %I71
gripper home reguest %Q70
gripper home position %lI70
green light %011
grab %Q72
emergency 3 %I26
emergency 2 %I11
emergency 1 %I22
conveyor start %Q30
conveyor speed Y%MW300
conveyor detection sensor 2 %I31
conveyor detection sensor 1 %I30
auto mode %I23
Z axis out request %062
Z axis out position %l62
Z axis mid request %061
7 axis mid position %I61
Z axis home request % QB0
7 _avic_hama nncitinn QnTEN
4

= The « Name » column indicates the 3D emulator input/output variable name
o red = 3D emulator input variable
o green = 3D emulator output variable
*» The « External variable » column the connected external software/controller variable
name.
= The « Current value » column the variable current value.
= The «Internal Current value » column indicates the variable internal (before any
conversion) current value.
» The « Forcing » column is used to force the variable.
» The « Acquisition time » column gives the instantaneous time required for the
exchange of the variable between the 3D emulator and the external software/controller.
= The « Error » column indicates a possible connection error with the external software.
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Measure and optimize the performances of a 3D emulator

There are three criteria to measure and optimize the performances of a 3D emulator :

= The graphics refresh rate (3D rendering speed and fluidity)
= The physics engine performances (realism of the simulated physical phenomena)
= The speed of dialog with the external software/controller
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Measure graphics performances

It is important to measure and optimize graphics performances of a 3D emulator. Indeed,
these graphics performances directly influence the fluidity and visual quality of 3D
rendering.

The graphics performances of a 3D emulator are represented by the number of frames
displayed per second (FPS) in the 3D rendering window (during simulation and offline
simulation). It also corresponds to the graphic refresh rate.

In VIRTUAL UNIVERSE PRO, this information is constantly displayed in the lower left of
the 3D rendering window.

The graphic performances of a 3D emulator mainly depend on the following factors:

» The graphics card quality and performance (installed on the computer running the
3D emulator)

= The 3D geometry complexity (displayed in the emulator 3D rendering)

= The number of cameras (views) used in the 3D emulator

= The set-up window opening or closing during simulation
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We consider that the graphics performances of a 3D emulator are good when the graphics
refresh rate always remains above 15 FPS (15 frames per second).

Optimize graphics performances

Graphic card

For getting good graphics performance with the VIRTUAL UNIVERSE PRO 3D emulators,
it is strongly recommended to use a modern computer equipped with a good graphics
card.

Graphics cards dedicated to the world of video games are particularly powerful and
adapted for VIRTUAL UNIVERSE PRO 3D emulators.

3D geometry simplification

The 3D models created with CAD software often have very complex 3D geometries
(number of triangles) and small parts that are not always necessary to VIRTUAL
UNIVERSE PRO 3D emulators and may instead greatly reduce graphics performance.

For the simplification of 3D CAD models, VIRTUAL UNIVERSE PRO offers a 3D
geometries optimization tool.

For more information about usage of the 3D geometry optimization tool, see Simplify 3D
CAD models.
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x|

[ Erase 3D sprites without child and with a volume lower than: I 10

v If possible, keep the specified percentage of triangles and does not fall below I 30 o5 I 100]
the specified number:

Double click on the name of a 3D sprite to open it.

Name | File (size) | Trian... | Volume | TrifVol | -~
FMCO0048-1 sw1f85.0bj (773467) 21190 3096.58 6.84304

AAVOO051-1 sw1f48.0bj (715924) 19386 4.35708 4449.31

AAVOD052-1 swif47.0bj (472065) 14032 1.51999 9231.67

DMO00021 partl-1 sw1f159.0bj (313610) 9728 1409.02 6.90407

DMO00023-1 s5w1f92.0bj (296425) 8940 187.18  47.7615

DMOO0022 L350__ PA... swif374.0bj (154943) 4871 0.339... 14330.7

X AXIS MOBILE sw1f373.0bj (152564) 4871 0.339... 14330.7

DMOO0022 L230___ PA... swif405.0bj (121046) 3890 0.223... 17415.7

Y AXIS MOBILE swif404.0bj (121026) 3889 0.223.. 17411.2

DMO00022 Endblock_... swi1f337.0bj (114383) 3491 0.3552  9828.25

DMOO0022 Endblock_... swif342.0bj (116397) 3491 0.3552  9828.27

DMOO0022 Endblock_... swif340.0bj (112599) 3490 0.3352 982545

DMO00022 Endblock_... swi1f341.0bj (114364) 3490 0.3552 982545

DMOO0022 Endblock_... swi1f338.0bj (112561) 3490 0.355... 982543

DMOO0022 Endblock ... swi1f339.0bj (114390) 3490 0.3352 982545

DMO00021 part3-3 swif151.0bj (87525) 2790 0.588... 4744.29

DMO00021 part3-2 sw1f153.0bj (86803) 2790 0.588... 4744.3

NMONNN?1 nart2-3 aw1f157 nhi (R74A0) 7740 n SRR 4744 37 ﬂ

Total triangles number: 298147 = | oK I
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Opening the set-up window

When opened, the set-up window can significantly reduce the graphics refresh rate during
simulation. During simulation, when possible, it is recommended to keep this set-up
window closed.

Another possibility is to use a second screen to open the set-up window (and Debug
window), in order to keep only the 3D rendering window opened on the first screen. Thus,
the graphics performances of the 3D emulator (during simulation) are not reduced.

Set-up window 3D rendering window

Use of multiple cameras

The use of multiple cameras in a 3D emulator may reduce the graphics performances.

Fle Edton Confguaton  Smuaton 7
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Measure the physics engine performances

It may be useful to know how to measure and optimize performances of the VIRTUAL
UNIVERSE PRO physics engine, particularly for 3D emulators which require the
simulation of many physical phenomena (gravity of bodies, friction, collisions).

The VIRTUAL UNIVERSE PRO physics engine performances directly influence the
realism of the simulated physical phenomena.

The physics engine performances are expressed in number of physics engine calculation
per second (CPS).

In VIRTUAL UNIVERSE PRO, this information is constantly displayed in the lower left of
the 3D rendering window.

Fichier Edtion Configuration Smulaton  ?

The physics performances of a 3D emulator strongly depend on the following factors:

= The processor (CPU) performance of the computer used to run the 3D emulator
= The number and shape of 3D objects used by the physics engine during simulation

It is considered that the physics performances of a 3D emulator are good when the
number of physics calculations, during simulation, is still greater than 100 CPS (100
calculations per second).
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Optimize the physics engine performances

Computer CPU

To achieve good physics performances in the VIRTUAL UNIVERSE PRO 3D emulators, it
is strongly recommended to use a modern computer equipped with a powerful processor
(multi-core).

Shape of 3D sprites used by the physics engine

By default, when added to the project, 3D sprites are not exposed to the physics engine,
their option "Use physics" is disabled.

For optimizing the physics engine performance, it is recommended to not declare too
many 3D Sprites used by the physics engine and to choose the body type "box" when
possible.

kamon  Lonnguration  simulton ¢

E- Universe Name
= 9 World Drawing
[ i Lght Position and size
- Material
E" Camera ‘Options
- sk Floor g Physic
..... ’ Electrical pusher “—Es—e physic True '
E‘ S Linear belt conveyor 1m Ise gravity Fale
Lol right side User can apply force False
D et side :‘)dy type ﬁ" “
H ass
S conveyor motor Static frction cocfficl 0
[ right gate

Kinetic friction coeffic 0

o S left gate Penetrate False
s magnetic front Physic joint with parent
s magnetic rear

[ Expert mode

17 3d ite(s), 13 behavit
@ byobjects (" by properties TS =)

VA

The "Any" or "Convex" body types are those which provide the greater realism in the
simulated physical phenomena, but also strongly impact the physics engine.

In development phases, it can be useful to visualize the geometries handled by the
physics engine by activating the "debug physics" mode in the properties of the Universe.
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Fie Edition Configuration Simulation ?

S Electrical pusher

-5 right side
S left side

-5 right gate
‘ left gate
[+ magnetic front
‘ magnetic rear

[~ Expert mode
(® byobjects (" by properties

-8l conveyor motor

B ' Universe Connection
=) 9 World = Options
Light Automatic run False
: M Navigation mode wuU
& Camera " Debug physic True
L..uigle Floor

£ & Linear belt conveyor 1m

17 3d sprite(s),13 behavior(s)

e Il
4

Performances of dialog with the external software/controller

The dialog performances with the external software/controller are expressed by the time
(in milliseconds) needed to exchange the set of variables shared between the 3D emulator

and the external software/controller.

This information is available, during simulation, in the Universe/Connection/Link Quality

tab.

File Edition Configuration Simulation ?

The Debug I/0O window also provides the time needed for exchanging each variable with

the external software.

User Manual VIRTUAL UNIVERSE PRO V3

(- - Universe Bl lodil
B 9 Monde Driver SIEMENS 57 PLC
......... Lumiére Status Consedter
. . Last error

......... ﬁ* Caméra W Link quality 15 |l
........ ‘ floor g s7

- ‘ Ecolmanip 1P address 192.168.56.3
........ s support CPU position 0

- pack S
........ S workpiece
........ S workpiece
........ S workpiece
........ S workpiece
........ S workpiece
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Debug £

Mame

| Aias| External variable ‘ Current value | Internal current value | Forcing | ACqUISTIOn TIme m -

linear belt conveyor speed
inear belt conveyor start
linear belt conveyor speed
linear belt conveyor start
inear belt conveyor speed
linear belt conveyor start
linear roller conveyor speed
linear roller conveyor start
inear roller conveyor speed
linear roller conveyor start
linear roller conveyor speed
inear roller conveyor start
linear roller conveyor speed
linear roller conveyor start
linear roller conveyor speed
inear roller conveyor start
linear roller conveyor speed
linear roller conveyor start
SCanner sensor

scanner sensor

linear belt conveyor speed
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Generate standalone 3D emulators (players)

VIRTUAL UNIVERSE PRO can generate independent 3D emulators, as executable files
(.exe) called "players".

A player embeds all the simulation intelligence from its original 3D emulator project (from
which it is created). It can be connected to an external software/controller (depending on
the type of connection defined in the original 3D emulator project) and offers, during
simulation, the same functionalities as the original 3D emulator project.

There are two types of players:

= Limited player (2 minutes of use)
= Unlimited player (unlimited use)
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Limited players

VIRTUAL UNIVERSE PRO allows the generation of players, limited to a life of 2 minutes
(the player closes 2 minutes after it opened).

The generation of a limited duration player is available in the File/Generate an
executable/Generate a limited player menu.

File Edition Configuration Simulation ?

Build a limited player
Buid an unimited player
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Unlimited players

VIRTUAL UNIVERSE PRO allows the generation of unlimited players (in term of duration),
but protected by a unique security code.

The generation of an unlimited duration player is available in the "Build an exe file/Build an
unlimited player" in the “File” menu.

This generation requires a security code. For more information, see Register a security
code (unlimited player)

|F|Ie Edition Configuration Simulation 7?2

New 4
Open »
Save Ctrl+5
Save as...

Close

Build an exe file Build a limited player
Build an unlimited player

License

Exit
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Detailed properties of a 3D emulator

The setup window provides access to the detailed properties of a 3D emulator project.
Some of these properties are for advanced users only and are accessible by activating the

“Expert mode”.

Fle Editon Configuration Simulation 7

Connection

Universe
Options

I

Setup
window

EXxpert mode

[ Eyminre 1 3d sprite(s),0 behavior(s)

(® byobjects (" by properties
Run
= |
4

Page 112
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Properties of the Universe

Detailed properties of the Universe

=
c [
E|= Uni\rersel_? B Connection
E@ world Driver None (propagate states
L Status Stopped
o nght
: Last error
| Camera Link quality 0
"""" G- Floor TCP server False
TCP server port 6000
Minimum refresh perion 0
= Options
Automatic run False
Show variables and stz No .
Navigation mode VU U niverse
Only frame False properties
Debug physic False
B Statistics
Physic engine 0
Render 0.177661
Behaviors 0
Modffications passworc
Properties properties

Connection

Driver: Define the connection with external software (software which communicates
with VIRTUAL UNIVERSE PRO). The available drivers are:

= Connexion

Aucun
Aucun (propager les états)

SCHNEIDER M340 PLC ou SIMULATEUR
#|OPC CLIENT

E/S ADVANTECH

SIEMENS PLCSIM GATEWAY

SIEMENS S7 PLC

ROCKWELL Ethernet/IP

Exécuteur PC AUTOMGEN

IRAI AUTOMGEN

Status: Current status of the connection (stopped, external software not ready,
connected).
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Last error: Last communication error.

Link quality: Time needed to exchange all data with the external software (in
milliseconds).

TCP server (Expert mode): If true, activates a TCP server allowing one or more
external applications to dialog with VIRTUAL.

TCP server port (Expert mode): TCP port number.

Minimum_refresh period for external variables (Expert mode): Minimum limit (in
milliseconds) for the exchange of all variables. 100: exchange of all variables every 100
milliseconds as a minimum.

Options

Automatic run: If true, simulation is launched automatically when opening the project.
Press “Shift” key at the opening of the project to deactivate the automatic run.

Show variables and states (Expert mode): If true, displays (in the rendering window)
variables names and states on 3D Sprites containing such a behavior (using external
variables or states).

Navigation mode: VU (navigation with mouse) or IRIS3D (in the absence of mouse, this
mode enables navigation with buttons and arrows).

Only frame (Expert mode): Draw only frames for 3D Sprites.

Debug physic: If true, the volumes used by the physics engine are displayed in the 3D
rendering window (yellow color lines). This can be very useful in the development
phase of a project to see the different volumes used by the physics engine.

Statistics (Expert mode)

This section provides information on the 3D rendering time, on the physics engine
performance and on processing of behaviors.

Security (Expert mode)

Set a password to control access to the setup window and to the project modification.
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Properties of the World

Detailed properties of the World

=
g
g Eu Universe E Name
I =8 9 World Name World
: : Light B Display
...-: . Window size 640; 480
& Camera Resizable True
-5 Floor Background color W o 22; 44
Ambient light . 128; 128; 128
Show shadows False
Display the number of frames |9
Use shader False
Max frame per second 0
Fog False
Fog color HWooo
Fog start 0
Fog end 0 World
B Physic
Physic engine Newton physics p rope I’tl es
Sampling (0=variable) 0
Simulation soft uniquement False
Gravity (N) 0; -981; 0
Mouse force 10000
B HMI
HMI False
HMI console location Floating
B Sky dome
Texture
Horzontal vertices 0
Vertical vertices 0
Texture percantage 0
Sphere percentage 0
Radius Omm
B Options

Name (Expert mode)

Name of the World.

Display

Window size (Expert mode): Rendering window size (in pixels) in full screen mode. Full
screen mode is activated by running VIRTUAL UNIVERSE PRO with /fullscreen on the
command line. This is necessary for use of VIRTUAL UNIVERSE PRO with a 3D view
screen and 3D glasses.

Resizable (Expert mode): Allow the user to resize the window.

Background color: Define the color of the 3D world background.

Ambient light: Determine the color and intensity of ambient light (light illuminating all
objects regardless of their positions and orientations).
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Show shadows: If true, handles the display of shadows, requires that the properties of
objects relating to the shadows is also positioned. The display of shadows can
significantly slow down the 3D rendering.

Display the number of frames per second: refresh rate.

Use shader (Expert mode): Use of a shader (advanced technology for rendering
shadows and other effects. Only spot lights or directional lights must be used if true).

Max frames per second (Expert mode): If not O, limit the number of frames displayed
per second to the specified value. Also preserves CPU time.

Fog, Fog color, Fog start, Fog end (Expert mode): Display a fog effect.

Physic

Physic engine (Expert mode): Select the physic engine to be used: NEWTON Physics
by default.

Sampling (O=variable) (Expert mode): Physic engine sampling period in seconds, 0
indicates a variable sampling.

Simulation soft only (Expert mode): Force a software physics simulation for the physics
engine, does not use the hardware accelerator for physical simulation.

Gravity (N) (Expert mode): Gravity value in Newton.

Mouse force: Define the force used when the user picks an object in RUN mode (2000
is the default value).

HMI
HMI: Activation of a Human-Machine Interface..

HMI console location: Determine the HMI console location (Floating or Anchored
below).

Sky dome (Expert mode)

Set a texture used as sky.
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Options

Global size coefficient (mode expert): Modify the size, position and speed values. By
default, the global size coefficient is 100 for each axis, corresponding to a display of
measurements units in millimeters.

Measure unities for length and location: Define the unities used for coordinates and
size properties (by default, the millimeter).
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Functionalities at the World level

Fie Edition Configuration Simulation 2

= Umverse

[
§

Add... r
Deleta
Import ’

Paste

External inks

Optimize...
Include to rendering
Exclude from rendering

Add

Add a 3D Sprite, Light or Camera as « Child » of the World.

Import

An object: Import a VIRTUAL UNIVERSE PRO object (.VUO file) in the 3D emulator
project. A VIRTUAL UNIVERSE PRO object is a simulation resource that is to be
reused in a 3D emulator project. An object may be limited to a simple sprite or
behavior, or may represent a more complex smart 3D resource (assemblies of sprites
and behaviors). The smart 3D resources available in the VIRTUAL UNIVERSE PRO
demonstration library are objects.

A 3D file: Import 3D files from standard formats (.3DS, VRML, STL, .OBJ files, etc...) in
the VIRTUAL UNIVERSE PRO 3D emulator project.

A basic form: Provides access to the library of basic 3D shapes available in VIRTUAL
UNIVERSE PRO. A basic is an object file (.VUO file) representing a basic 3D shape.
VIRTUAL UNIVERSE PRO provides in its library a list of basic 3D shapes that can be
reused in a 3D emulator project. The basic object files are located in the
library/Primitive folder in the VIRTUAL UNIVERSE PRO Industry installation directory.

From SolidWorks: Provides access to the SolidWorks data import tool. For more
information on how to import 3D models from SolidWorks, see Import SolidWorks
models.
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Import from Solidworks or a 3dxml file (Solidworks or Catia) x|

Import a 3dxml file
(this file must be previously exported from Solidworks or Catia)

Impaort from Solidworks
{the assembly to import must be opened into Solidworks on the same PC)
The constraints defined in Solidworks can be imported

=

From Inventor: Provides access to the Inventor data import tool. For more information
on how to import 3D models from Inventor, see Import Inventor models.

Import from Inventor x|

Open assembly in Inventor and then click on "Import".

Import Cancel

A 3D text: Add a 3D sprite in a text shape.
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Create 3D text X|

Text

I Sorting Station|

[~ Font object
Font object create a 3d sprite
IAriaI j composed by n aspects (one
for each char), if Text item is
void, create an object with
ASCII codes 0 to 255,
otherwise, use chars from this
item

Font

Depth

P et _|[ o]

External links

Open the External Links window, listing all behaviors defined as "External links" in the
3D emulator project (at the World level). For more information regarding the
inputs/outputs of a 3D emulator, see Define the list of 3D emulator inputs/outputs.

External inks X
i Inputs

B Sorting station\Scanner sensor\scanner zone\scanner sensor |
Alias
Data conversion Copy (no conversion)

B Sorting station\Scanner sensor\scanner zone\scanner sensor
Alias
Data conversion Copy (no conversion)

B Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p__|
Alias
Data conversion Copy (no conversion)

B Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p
Alias

-

—Outputs

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv «

Alias
Data conversion Copy (no conversion)

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias

-
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Optimize

Open the geometries optimization tool of VIRTUAL UNIVERSE PRO, allowing user to
simplify the geometry of all the 3D sprites used in the 3D emulator project (world level).

Simplifying the 3D geometries enables to optimize the performance of 3D rendering.
For more information on how to use this optimization tool, see Simplify 3D CAD
models.

x|
[ Erase 3D sprites without child and with a volume lower than: 10
v If possible, keep the specified percentage of triangles and does not fall below I 10 o 200
the specified number:

Name | File (size) | Triangles Volume | TrifVol | A|
Curve roller conveyor 90 only body.obj (632396) 5227 753.259 6.93918 —
Curve roller conveyor 90 only body.obj (632396) 5227 753.259 6.93918

Curve roller conveyor 90 only body.obj (632396) 5227 753.259 6.93918

external gate external border.obj (463923) 1332 11.2735 118.153

external gate external border.obj (463923) 1332 11.2735 118.153

external gate bord2.obj (865087) 1330 152.937 8.6964

external gate bord2.obj (865087) 1330 152.937 8.6964

external gate bord2.obj (865087) 1330 152.937 8.6964
A33660065-ENVELOPP... importl)_swi1fl0.0bj (78896) 1300 39.1208 33.2304
A33660065-ENVELOPP... import2\_swif10.0bj (78896) 1300 309.1208 33.2304

internal gate internal border.obj (457313) 1156 4.56707 252.013

internal gate internal border.obj (457313) 1156 4.58707 252.013

axis axes.obj (115927) 1134 30.5953 28.6397

axis axes.obj (115927) 1134 39,5953 28.6397

axis axes.obj (115927) 1134 39.5953 28.6397

Curve roller conveyor 30 onlybody.obj (29139) 1110 175.677 6.31841

Curve roller conveyor 30 onlybody.obj (99139) 1110 175.677 6.31841

axis _axis.obj (107928) 1080 14.9085 72.442

axis _axis.obj (107928) 1080 14.9085 72.442

axis axis.obij (107928) 1080 14.9085 72.442 LI

Double click on the name of a 3D sprite to open it.

Total triangles number: 299982 s | oK |

4

For more information on how to measure and optimize graphics performance of a 3D
emulator, see Measure graphics performances.

Include to rendering / Exclude from rendering

Make all the 3D sprites visible/invisible in the 3D rendering window.
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Properties of Lights

Detailed properties of Lights

B = Universe

Name

Name of the Light.

Position

B Name
Name

B Position

Coordinates

Direction

Target

B Color, type, etc.

Color

Power

Radius

Hide light

Light halo size

Type

Faloff

Qutercone

Inercone
Attenuation

Light

0mm; 50000mm; Omn
0;0; 0
Omm; Omm; 0mm

[] 255; 255; 255
0

100000mm

False

100mm

Point

2

45

0

0; 0.002; 0

Light
properties

Coordinates: Define the Light's coordinates (unused for Directional Light).

Direction: Set the direction of the Light in degrees (only used for Spot or Directional

Light).

Target (Expert mode): Only used for the shader shadows, this parameter sets the

target coordinates (X, Y and Z).

Color, type, etc.

Color: Color of the Light.

Power: Multiplicative factor of the Light's power, 0 value = default (multiplication by 1).

Radius: Radius of the Light (distance of effect).

Hide light: Hide the Light spot and halo.

Light halo size: Modify only the halo size, not the power and radius of the light.
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Type: Select the Light type: point (all directions lighting), spot or directional.
Falloff: The light strength’s decrease between Outer and Inner cone.
Outercone: Angle of the outer cone for spots (ignored for other lights).
Inercone: Angle of the outer cone for spots (ignored for other lights).

Attenuation: Light strength fading over distance.
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Functionalities at the Light level

Fie Edition Configuration Simulation ?

Aeaqn i
M

=

=

=

m

-

b

=] 9 World
- Sl Light
Sk« Add g
s Delete
Paste
External links

Add

Add a new Behavior.

Delete

Remove the Light.

Paste

Paste the behaviors copied from another light.

External links

Open the Light External Links window, listing all behaviors reported as "External links".
This can be useful to control the Light with an external variable.
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Properties of Cameras

Detailed properties of Cameras

=

c

o

g EH Univers B Nom

? Y 52 ¥ Nom Caméra
B Position

Position de la caméra  0.869463902; 35.48361
Coordonnées de la cible 0mm; Omm; Omm

B Position courante

Position de la caméra | 0.86946392; 35.4836
Coordonnées de la cible 0; 0; 0

B Limites
Zoom minimum 100mm
Zoom maximum 50000mm
Minimum rotationY 5 Cameras
Maximum rotation Y 89 -
Minimum X Omm propertles
Maximum X omm
Minimum Y Omm
Maximum Y omm
Minimum £ Omm
Maximum Z omm
B Options
Fixe False

Tourne avec l'objet par False
Active au démarrage  False
Coefficient de zoom 0.1
Coefficient de déplacem 0.5

Name

Name of the Camera.

Location

Determine the initial position of the Camera by the coordinates of the target (where the
Camera is looking) as well as rotation about the axes X and Y and zoom.

Current location

Same as above, but for the current position. The current position can be copied into the
original position by clicking the downward arrows appearing on the right elements of
initial positions and selecting "Copy from current values”.

Limits

Restrict the Camera’s movements.
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Options
Fixed: The user cannot move the Camera.

Rotate with parent: If true, the Camera moves along with its parent.

Activated when start: In multi-camera mode, sets the Camera as active.

Zoom coefficient: Increase or decrease the zoom speed (0 = default).

Move coefficient: Increase or decrease the displacement speed (0 = default).

User Manual VIRTUAL UNIVERSE PRO V3 Page 126



Functionalities at the Camera level

Fie Edition Configuration Simulation 2

Sfeagn) JJ
1]

=

=

2

@

w

i

........ s floor Celete
H-- “ Input station
H-- “‘ Sorting station
H-- “‘ Transport line

[4]....[a]

(|

Delete

Delete the Camera.
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Properties of Sprites

Detailed properties of Sprites

=
c
T
E E‘H Universe E Name
E@ Waorld Name Detection sensor
: E Drawing

Light
M 3D file

Texture fie

----- S Floor Texture fie
.S Detection sensor Texture fie
Texture fie

B Position and size

Properties of

Coordinates 0omm; 0Omm; Omm

Rotations 0; 0; 0 1
Rotation axis position  0mm; 0mm; 0Omm a SD”te
Scale 1;1;1

Size 0omm; 0Omm; Omm

Material

Options

Physic

Billboard
Liquid effect
Particles
Animation

Name

Name of the Sprite.

Drawing

Determine the 3D file used to define the geometry of the 3D Sprite and possible texture
files.

Position and size

Define the initial position, rotation (along the axis) and scale (expert mode) of the 3D
Sprite. The rotations are in degrees (from -180 to +180 degrees).

Position and size (current values) — RUN mode

Same as above, but for the current values. Also displays the relative translation and
rotation (relative to the 3D parent Sprite), the position of the object center and the
absolute rotation (to the world).

Material (current values)
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These properties include the characteristics of the equipment used to display the
object. These characteristics are directly related to the Irrlicht rendering engine.

Transparency: Set the transparency of the object from 0 (no transparency) to 1 (full
transparency).

Design both faces (Expert mode): Display the two faces of the object’s surfaces.

Material (current values) — RUN mode

Same as above, but for the current values.

Options

Non selectable: If true, the 3D sprite is not selectable by mouse (useful for large 3D
sprites to let smaller Sprites be selectable).

Select parent: If true, select the parent instead of the object itself when clicked.

Magnetic: Magnetic object for automatic positioning and connection of 3D Sprites.

Physic

Use physic: If true, the physics engine will process this 3D Sprite. If false, the 3D Sprite
will be ignored by the physics engine and have no physical interaction with the other
3D objects.

Use gravity: If true, the 3D Sprite will be subject to gravity. Its mass must also be non-
zero.

User _can _apply force: If true, the user can, in RUN mode, acting on the object by
holding down the right mouse button while the cursor is on the Sprite 3D and moving
the cursor.

Body type: Determine the geometry type of the 3D Sprite that will be handled by the
physics engine:

- Any (convex): a convex shape derived from the 3D geometry of the Sprite.
- Any (Nvidia Physx only)

- Box : rectangular parallelepiped

- Sphere

- Capsule

- Cloth (Nvidia Physx only)

- Soft body (Nvidia Physx only)

- Fluid (Nvidia Physx only).
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Caution! The type "Any", when is used with a complex 3D Sprite (with many sides),
may consume a lot of resources during physics simulation. Prefer, when possible
one of the other types (as “Box” type).

In the development phases, it is possible and often useful to visualize the geometries
handled by the physics engine by activating the "debug physic" mode in the properties
of the universe.

Example:

Mass: Mass of the object (0 = freeze).

Moment of inertia (Expert mode): Determine the object’s resistance to changes to its
rotation.

Linear/Angular damping (Expert mode): Linear/angular viscous friction.

Auto adjusts center of mass (Expert mode): If true, computes the center of mass from
the geometric center of the object. If false, the center of mass is the point of
coordinates (0,0,0).

Center of mass (Expert mode): Define the object’s center of mass.

Coefficients: Determine the static and kinetic friction, the elasticity and static softness
coefficients. A zero value uses the default parameters of the physics engine. The
coefficient used by the physics engine between an object A and object B is a
combination (product) of the coefficients of object A and object B.

Penetrate: If true, the 3D Sprite will penetrate other 3D sprites. In the case of objects
linked by joints (see below) collisions are automatically disabled.

Physic joint with parent

Joint: Define a joint with the parent of the 3D Sprite. The 3D Sprite must use physic
and have a non-zero mass:

- Hinge
- Slider
- Ball and socket
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- Hinge and slider
- Pulley (Nvidia Physx only)
- Fix

Pivot joint position or anchor position: Origin of the pivot or anchor solution.

Line of action: Line of action of the Joint: slide (translation axis) and pivot (rotation
axis).

Limits: Minimum and Maximum positions for the joint. Limits are disabled if min limit =
max limit.

Joint power: Power (rigidity) of the joint.

Joint force (N) (Expert mode): Force supported by the joint.

Break joint force (N) (Expert mode): If joint force is greater than this value, the joint is
breaks.

Pivot joint position or anchor position (parent or other objects): Origin of the pivot or
anchor position

Pulley (Expert mode): Options for the creation of a pulley.

Billboard (Expert mode)

2D graphic file displayed in the 3D world.

Liquid effect (Expert mode)

Simulate a liquid effect.

Particles (Expert mode)

Display particles (simulates small moving objects: water, fire...).

Animation (Expert mode)

Manage the animation defined in a 3D file (only available for .x files).
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Functionalities at the Sprite level

File Ediion Configuration Simulation ?

[

Add...
Delete...
Duplicate
Export
Import

* ¥ w ¥ ¥

Cut b

Copy
Pashe

External links
Show/Hide *
Optimize...

Open the object

Fit to view

Add
Add a new 3D Sprite, Light, Camera or behavior as a child of the 3D Sprite.
Delete

Delete the 3D Sprite (ability to delete a group of 3D Sprite with “This 3d sprite and the
next...”).

Duplicate

Online or chained duplication of 3D resources. Associated with the "Magnetic" function,
this option is particularly useful for the construction of a conveyor line.

Export

Export a Sprite (with eventual behavior and children) as a VIRTUAL UNIVERSE PRO
reusable object (.vuo file), just like a smart 3D resource. By default, VIRTUAL
UNIVERSE PRO proposes to save this object in the VIRTUAL UNIVERSE PRO library
directory, but it is possible to select another location on the computer.

It is also possible to export only the children's behavior of the selected sprite.

Import

User Manual VIRTUAL UNIVERSE PRO V3 Page 132



An object: Import a VIRTUAL UNIVERSE PRO object (.VUO file) in the 3D emulator
project. A VIRTUAL UNIVERSE PRO object is a simulation resource that is to be
reused in a 3D emulator project. An object may be limited to a simple sprite or
behavior, or may represent a more complex smart 3D resource (assemblies of sprites
and behaviors). The smart 3D resources available in the VIRTUAL UNIVERSE PRO
demonstration library are objects.

A 3D file: Import 3D files from standard formats (.3DS, VRML, STL, .OBJ files, etc...) in
the VIRTUAL UNIVERSE PRO 3D emulator project.

A basic form: Provides access to the library of basic 3D shapes available in VIRTUAL
UNIVERSE PRO. A basic is an object file (.VUO file) representing a basic 3D shape.
VIRTUAL UNIVERSE PRO provides in its library a list of basic 3D shapes that can be
reused in a 3D emulator project. The basic object files are located in the
library/Primitive folder in the VIRTUAL UNIVERSE PRO Industry installation directory.

From SolidWorks: Provides access to the SolidWorks data import tool. For more
information on how to import 3D models from SolidWorks, see Import SolidWorks
models.

Solidworks import strategy x|

(& Import a 3DXML file (this file must be previously exported from Solidworks)

- Import from Solidworks using 3DXML (Solidworks project must be previously opened in
Solidworks)

- Import from Solidworks with COM mode (Solidworks project must be previously opened
in Solidworks - slow)

[T Zomvert constraints to jaints AELE | oK |

From Inventor: Provides access to the Inventor data import tool. For more information
on how to import 3D models from Inventor, see Import Inventor models.

Import from Inventor x|

Open assembly in Inventor and then click on "Import".

cocs_|
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A 3D text: Add a 3D sprite in a text shape.

Create 3D text x|

Text

| Sorting Station|

[~ Font object

Font object create a 3d sprite

IAriaI j composed by n aspects (one
for each char), if Text item is
void, create an object with
ASCII codes 0 to 255,
otherwise, use chars from this
item

Font

Depth

o | ox |

External links

Open the External Links window, listing all behaviors defined as "External links" at the
selected sripte level.
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External inks |

— TBk
Inputs

E Sorting station\Scanner sensor\scanner zone\scanner sensor |
Alias
Data conversion Copy (no conversion)

B Sorting station\Scanner sensor\scanner zone\scanner sensor
Alias
Data conversion Copy (no conversion)

B2 Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p_—
Alias
Data conversion Copy (no conversion)

B Sorting station\Electrical pusher\A33660065-ENVELOPPE RATEAU-1\p
Alias -

i Outputs

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv ~
Alias
Data conversion Copy (no conversion)

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)

B Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias
Data conversion Copy (no conversion)

2 Input station\Linear belt conveyor 3m\conveyor motor\linear belt conv
Alias -

4
Show/Hide

Show, hide or exclude a 3D resource from the 3D rendering windows.

Optimize

Provides access to the geometries optimization tool of VIRTUAL UNIVERSE PRO,
enabling user to simplify the 3D geometry of the selected Sprites (including its
children).

Simplifying the 3D geometries enables to optimize the performance of 3D rendering.

For more information on how to use this optimization tool, see Simplify 3D CAD
models.

User Manual VIRTUAL UNIVERSE PRO V3 Page 135



[~ Erase 3D sprites without child and with a volume lower than:

2 If possible, keep the specified percentage of triangles and does not fall below I 10 o 200

the specified number:

Double click on the name of & 3D sprite to open it.

Total triangles number: 299982

Name | File (size) I Triangles Volume I Trifvol Al
Curve roller conveyor 90 only body.obj (632398) 5227 753.259 6.93918
Curve roller conveyor 90 only body.obj (632398) 5227 753.259 6.93918
Curve roller conveyor 90 only body.obj (632396) 5227 753.259 6.93918
external gate external border.obj (463923) 1332 11.2735 118.153
external gate external border.obj (463923) 1332 11.2735 118.153
external gate bord2.0bj (865087) 1330 152.937 8.6964
external gate bord2.0bj (865087) 1330 152,937 8.6964
external gate bord2.obj (865087) 1330 152.937 8.6964
A33660065-ENVELOPP... import1\_swif10.0bj (78896) 1300 39.1208 33.2304
A33660065-ENVELOPP... import2\_swif10.0bj (78896) 1300 30.1208 33.2304
internal gate internal border.obj (457313) 1156 4.58707 252.013
internal gate internal border.obj (457313} 1156 4.58707 252,013
axis axes.obj (115927) 1134 39.5953 28.6397
axis axes.obj (115927) 1134 39.5953 28.6397
axis axes.obj (115927) 1134 39.5953 28.6397
Curve roller conveyor 30 onlybody.obj (99139) 1110 175.677 6.31841
Curve roller conveyor 30 onlybody.obj (99139) 1110 175.677 6.31841
axis _axis.obj (107928) 1080 14.9085 72.442
axis _axis.obj (107928) 1080 14.9085 72,442
axis axis.obj (107928) 1080 14.9085 72.442 LI

Cancel | oK |

4

For more information on how to measure and optimize graphics performance of a 3D

emulator, see Measure graphics performances.

Open the object

Show only the selected object in the 3D rendering window and in the project tree

Fle Edtion Configuration Simulation ?

e ]

Close object (return to project)
[=)-- s Electrical pusher E Name
P A33660061-CHASSIS PRINCIPAL-1 Eia
S A33660065-ENVELOPPE RATEAU-1 :105;“0"' TrenE
aterial
-8 A33660066-CAPOT AVANT-1 Options
SO A33660067-CAPOT LATERAL-1 Physic
S A33660067-CAPOT LATERAL-2 Billboard
% A33660068-CAPOT DESSUS-1 @ Liquid effect
S A33660069-CAPOT ARRIERE-1 Particles
@ Animation
[ Expert mode

( byobjecis (" by properties

9 3d sprite(s),6 behavior(s)

Dock

Run

Fit to view

Center the view on the selected 3D Sprite.
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Properties of Behaviors

Detailed properties of Behaviors

=
=
S
g E!n Universe
EI@ World
. Light

-2 Camera
..uE® Floor
[=|--sii Detection sensor
» sensor support
ﬂ mirror support
E» scanner zone
° Test collision
£o detection sensor

Seript . .
" Main behavior

I

Name

Name of the Behavior

Type, etc.

=

El Name
Name
Alias

B Type, etc.

Type of the behavior Test colision with o

B Link
Initial value
Current value
Data conversion

Internal current value 0

Alphanumric value

Name(s) of other sprite box

Write mode

Get value from this bet

External link
External value

Last value written to th 1234

Need to be written
External error

Behavior type (see details below)

Link

Initial value: Will be copied into the current value when switching to simulation RUN
mode. Can be used for a permanent activation of a behavior. For example, a script will
be executed unconditionally from the start of the simulation by setting this property to 1.

Current value: Current value of the Behavior's variable, this value can be copied from

or copied to the external software.

Data conversion: Determines how the data is converted between the current value and

the internal current value:

- Copy (no conversion)
- Boolean (false if 0, true otherwise)
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Test colision

0
0
Boolean (false if 0.t

Normal

False

Behaviors
properties



- Non Boolean (true if 0, false otherwise)
- From real world
- To real world

Internal current value: Internal current value of the Behavior’s variable, this variable is
used to drive the simulation or this value comes from the simulation.

Alphanumeric value (Expert mode): Used to store a string value.

Write mode: Define the method of writing data to the external software:

- Normal: data is written on each exchange cycle.

- Only when changed: data is only written on a value change.

- Safe: Data is read before writing and is not written if the value is the same.
When writing data, verification is made to check that the value is correctly
written.

Get value from this behavior: If nonempty, this area gives the name of a behavior
whose value will be read and copied into the internal current value.

External link: If true, this Behavior will be displayed in the 1/O list.

External value (Expert mode): Used by the “only when changed” mode.

Last value written to the external software (Expert mode): Used by the “safe” mode.

Need to be written (Expert mode): Used by the “safe” mode.

External error (Expert mode): Error message if an error occurred while accessing an
external variable. Empty if no error.
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Types of Behavior

VIRTUAL UNIVERSE PRO offers a wide variety of predefined behaviors to be applied to
3D sprites. These behaviors are organized in 7 categories presented in the "Type of
behavior" window.

Types of behavior il
Conveyor Displacementl Resource Displacementl Test | P‘ropertiesl Code I /o Other |

HMIinput | HMI output

Flay a Flay a
sound (one | sound
time) (loop)

Maone

None

OK I Cancel

Conveyor displacement

These behaviors are used to control the conveyor belt speed (in translation or rotation,
depending on the conveyor shape).
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Types of behavior X|
Conveyor Displacement |Re-source- Displacementl Test I Propertie-sl Code I Ijo | Other I

Speed Relative spegd
Define the Define the

global relative
speed speed

Angular speeli Relative angillar speed

Define the
Define the | angular
angular relative

speed speed
oK I Cancel
@ Speed
Speed:

o Set the linear velocity of the sprite relatively to the reference axis of the
World (absolute axis system). In meters/sec or mm/s according to the units
selected in the properties of the world.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite and that
a slide joint is defined between the sprite (sprite moved) and the parent
sprite.

‘E; fle:‘tive .
£ fomd Relative speed:

o Sets the linear velocity of the sprite relative to the axes of the local
coordinate system relative to the sprite (local frame). In meters/sec or mm/s
according to the units selected in the properties of the world.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite and that
a slide joint is defined between the sprite (sprite moved) and the parent
sprite.

Example
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This behavior is used in the conveyor types "Linear belt conveyor" and
"Linear Roller conveyor" available in VIRTUAL UNIVERSE PRO demo
library, to manage the conveyor belt speed.

‘E; ,Aneg:lar
£23 fomnd Anqular speed:

o Defines the angular velocity of the Sprite relative to the reference axes of the
World (absolute frame). In degrees/s.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite and that
a revolute (hinge) joint is defined between the sprite (sprite moved) and the
parent sprite.

o3 e -
et ¥ Relative angular speed:

o Defines the angular velocity of the Sprite relative to the axes of the local
coordinate system relative to the sprite (local frame). In degrees/s.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite and that
a revolute (hinge) joint is defined between the sprite (sprite moved) and the
parent sprite.

Example

This behavior is used in the conveyor types "Curve roller conveyor" available
in VIRTUAL UNIVERSE PRO demo library, to manage the conveyor belt
speed.

Resource displacement

These behaviors are intended to control the movement of 3D objects and 3D resources
(translation, rotation, position).

These are the behaviors the most widely used to manage the resources movements in the
VIRTUAL UNIVERSE PRO 3D emulators.

Most of these behaviors can be created and configured automatically using the Motion
Assistant. For details, see Define motion profiles with the Motion Assistant.

User Manual VIRTUAL UNIVERSE PRO V3 Page 141



These behaviors do not rely on the VIRTUAL UNIVERSE PRO physics engine and do not
require a kinematic joint between the child and parent sprites.

Types of behavior il
" Conveyor Displacement Resource Displacement |Test | Proper‘tiesl Code | o | Other I
VI (TR Boiey

Move on X Move on Y Move on £ Rotate on X | Rotate onY | Rotate on Z

Attach
colliding
objects Freeze Put far

oK I Cancel

ﬁﬂ? - Move on X:

o Move the sprite in translation relative to the axis X of the parent sprite local
frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in meters/sec or mm/s depending on the units selected in the
properties of the world.

Important! This behavior does not rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

Example

The behavior "Move on X" in control mode "Time" is used in the electrical
pusher "Electrical pusher" present library, to control the drawer
return/release.

iﬁ; w Move on Y:
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o Move the sprite in translation relative to the axis X of the parent sprite local
frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in meters/sec or mm/s depending on the units selected in the
properties of the world.

Important! This behavior does not rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

ﬁE’.;"- Move on Z:

o Move the sprite in translation relative to the axis Z of the parent sprite local
frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in meters/sec or mm/s depending on the units selected in the
properties of the world.

Important! This behavior does not rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

QE’} - Rotate X:

o Move the sprite in rotation relative to the axis X of the parent sprite local
frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in degrees/seconds.

Important! This behavior does not rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

_ Rotate Y:
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o Move the sprite in rotation relative to the axis Y of the parent sprite local

frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in degrees/seconds.

Important! This behavior does not rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

é'?“; - Rotate Z:

E

LE

o Move the sprite in rotation relative to the axis Z of the parent sprite local

frame (local frame).

The property “Move and rotate mode" lets you choose the drive mode for this
displacement (Time, Speed, Position).

Speed is in degrees/seconds.

Important! This behavior does rely on the VIRTUAL UNIVERSE PRO
physics engine. However, the Physics option can be enabled on the sprite, to
take into account the potential collisions of this sprite with other sprites.

Attach colliding objects:

o Attach the selected 3D sprite with other sprites whose name is specified in

the Link/Name(s) field.

Important! This behavior has to be applied to the moving sprite, which
comes in contact with other sprites. The name of sprites to be attached must
be filled.

Freeze:

o Freezes the object.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite.

Example
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This behavior is used in the conveyors available in VIRTUAL UNIVERSE

PRO demo library, to freeze the conveyor belt and bring it back to its initial
position, when moved.

2K Put far:

o Place the 3D Object "far" by moving it off to a distant position (not visible).

Test

These behaviors are designed to retrieve information about the 3D objects during

simulation (position or identifier of an object, detection an object by a sensor, collision
detection...).

Types of behavior

.Conve',ror Displacementl Resource Displacement Test |P‘r0perties| Code I /o | Other |

Test Read Get

collision colliding penetration

with other object Test sprite with other Get Test if Test if
objects number position objects informations| clicked Mouse over

0K I Cancel

€93 m Test collision with other objects:

o Enables to detect the collision of this spite with other 3D sprites. The internal
current value returns the number of triangles involved in the collision.
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Important! The parameter "Name(s) other sprite" limits the action of this
behavior to a group of 3D sprites. The name of monitored sprites has to be
specified.

€23 Read colliding object number:

o Provides the identifier of the 3D sprite colliding with the current sprite.

Example

The scanner sensor available in the VIRTUAL UNIVERSE PRO library
operates this behavior.

€03 -Test sprite position:

o Enables to test whether the 3D Sprite position is between two bounds called
“Min position” and "Max Position". This behavior can model a position sensor
located on an actuator.

Important! This behavior relies on the VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite and a
kinematic joint to be defined between the sprite and its parent.

2ok Get penetration with other objects:

o Gives the penetration depth between the 3D Sprite associated with the
behavior and other 3D sprites. The parameter "Name (s) of other sprites”
limits the action of this behavior to a group of 3D sprites.

Important! This behavior relies on VIRTUAL UNIVERSE PRO physics
engine. It requires the option "Physics" to be checked for the sprite. Frequent
use of this behavior may decrease the physics engine performances.

Example

This behavior can model a proximity sensor.

g'E:"*;Q-Get information:

o Provides access to dynamic values belonging to a 3D Sprite. The parameter
"Select information to be read from the 3D sprite” determines the information
received.
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€3 Testif clicked:

o Takes the value 1 if the user clicks on the associated object (with the left
mouse button).

Important! This behavior only works if the sprite is selectable by the mouse
(option Not selectable = false)

Example

The 3D resource « Electrical Pusher » available in the library uses this
behavior.

° )
AeE Test if mouse over:

o Takes the value 1 if the user rolls over the object with the mouse.

Properties

These behaviors are used to modify some properties.

Types of behavior il
Conveyor Displacementl Resource Displacementl Test  Properties | Code I o I Other I
Define
ambient Disable
color Set invisible physic
oK I Cancel
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@ Define ambient color:

o Sets the ambient color of a 3D Sprite.

Important! This behavior colors the sprite materials. The coloring of these
materials has to be enabled in the sprite options.

@ Set invisible:

o Makes the object invisible if enabled (a value of 1).

@ Disable physic:

o Disables physics for the 3D Sprite if activated (a value of 1).

Code

Types of behavior

@ Execute a script:
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o Runs the script written in the tab "Code" if the behavior's current value is
different from O.

Script editor X

Script

Script editor

B o

Help on functions

GetValSprite3d(<parametername>) return a sprite3d value il
In

parametername: string
can be {...}=optionnal
{[«3d sprite name>).}<parameter>
if no sprite name is used, the parent 3d sprite o

«<3d sprite name> is the name of the 3d sprite.
| | »

4

The language used in the script editor is the Beebasic. For more information,
please refer to the basic_api.chm file available in VIRTUAL UNIVERSE PRO
installation directory and to the “Help on functions” field under the script editor.

Here is a list of the main functions used by the script editor:
- Getbehavior(<parameter>) : returns a value associated to a Behavior.

<parameter> refers to the parameter. It may designate a 3d Sprite by its
name. If this is not the case, the 3d Sprite parent of the Behavior is used. The
syntax is [<3d sprite name>].<parameter name>.

- SetBehavior(<parameter>,<value>) : writes a Behavior value
- GetValSprite3d(<parameter>): returns a value associated to a 3d Sprite.

- SetValSprite3d(<parameter>,<valuer>): modifies a value associated to a 3d
Sprite.

- Getuniverse("time") : Returns the current 'time”.
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The name for the reference to a behavior must respect the following syntax:

- A name without a path: will seek the Behavior whose name starts with that
text in all Behaviors (in the World).

- ..\<behavior name>: A behavior brother of the Behavior.

- <3d sprite name>\<behavior name>: A behavior child of a 3d sprite.

- It is also possible to reference the value type as follows: [<behavior
name>].<value type>  The value types are: «internalvalue »,
« currentvalue » and «values».

S Execute a script file:
o Runs a script contained in a file if the current value of the behavior is different
from O.
This solution is particularly useful if a script is too long for the integrated script
editor.
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Example 1

Case of the « Electrical Pusher » resource available in the VIRTUAL UNIVERSE PRO
resource library.

The "Main behavior" script is used to control the drawer retraction/release by writing the
"move"” behavior based on an input order coming from the “"pusher” behavior. It also
returns the drawer current position ("pusher home position" and "pusher out position"
external variables).

(=% Electrical pusher
-------- “ A33660061-CHASSIS PRINCIPAL-1
[ “ A33660065-ENVELOPPE RATEAU-1

3

move

pusher
pusher home position

pusher out position

Main behavior

myloop:

curpos=GetValSprite3d("POSX")

if getbehavior("..\pusher.currentvalue")=true or getbehavior("[..\..\A33660068-CAPOT DESSUS-
1\clic].currentvalue")=true then
setbehavior("..\move.values",1)

else

setbehavior("..\move.values",0)

endif

if curpos>=5 then

setbehavior("..\pusher home position.values",1)
else

setbehavior("..\pusher home position.values",0)
endif

if curpos<=-1.2 then

setbehavior("..\pusher out position.values",1)
else

setbehavior("..\pusher out position.values",0)
endif

goto myloop
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Example 2

Case of the « Linear belt conveyor » resource available in the VIRTUAL UNIVERSE PRO
resource library.

The « Main behavior » script manages the conveyor belt speed by writing the « speed »
behavior based on an order coming from the two inputs («linear belt conveyor speed » and
« linear belt conveyor start »).

|_:_| ----- ﬂ Linear belt conveyor 1m
-------- n right side

-------- n left side

(- n conveyor motor

-l magnetic|front
[ sl [magnetic rear

Main behavior

myloop:

conveyor_speed=getbehavior("[..\linear belt conveyor speed]")
conveyor_start=getbehavior("[..\linear belt conveyor start]")

if conveyor_start=true then
setbehavior("[..\speed].values",conveyor_speed)

else

setbehavior("[..\speed].values",0)

endif

goto myloop

Exemple 3

Case of the « Detection sensor » resource available in the VIRTUAL UNIVERSE PRO
resource library.
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The « Main behavior » is used to copy the collision test result from the « test collision »
behavior to the « detection sensor » behavior.

test collision

detection sensor

Main behavior

collision=getbehavior("..\test collision")
setbehavior("..\detection sensor.values”, collision)

Exemple 4

Case of the « Tower light » resource available in the VIRTUAL UNIVERSE PRO resource
library.

The RED lamp « Main behavior » handles the light flashing (0.5s period) based on the
« red light » input signal.

H - S AEVO0074-1 YELLOW
- Sl AEVO0073-1 GREEN
= ﬂ- AEVO0113-1 RED

---------- u set red color

.......... D reset color

.......... U -red light

kot
---------- ﬁ‘ﬂ:i " Main behavior

o= §
E
o
=
=
)
=
=

(|

Main behavior

Sub wait(t)
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t1=getuniverse("time")
miloop:
t2=getuniverse("time")
if(t2-t1<t*1000) then
goto miloop
endif
End Sub

Sub flash(t)

wait(t)

setbehavior("[..\set red color].values" 1)
setbehavior("[..\reset color].values",0)
wait(t)

setbehavior("[..\set red color].values",0)
setbehavior("[..\reset color].values",1)
End Sub

myloop:

signal=getbehavior("[..\red light].currentvalue")
if signal=true then

while (signal=true)

signal=getbehavior("[..\red light].currentvalue")
flash(0.5)

wend

else

setbehavior("[..\set red color].values",0)
setbehavior("[..\reset color].values",1)

endif

goto myloop

Inputs/Outputs
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Types of behavior il

Conveyor Displacementl Resource Displacementl Test | Propertiesl Code IUO |[}ther |
Generic Generic
read write
0K I Cancel
S
<23 B Generic read:
Generic read:

o Input variable for VIRTUAL UNIVERSE PRO and output for the external
software/controller. This behavior will only read a variable from external
software/controller.

€o? - Generic write:

o Output variable for VIRTUAL UNIVERSE PRO and input for the external
software/controller. This behavior will only write a variable from the external
software/controller.

Others
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Types of behavior il
Conveyor Displacementl Resource Displacementl Test | Proper‘tiesl Code I Ijo Other |

HMI input HMI output

Play a Play a
sound (one | sound
time) (loop)

Maone

Mone

oK I Cancel

AoE HMI input:

o Creates an input link to an HMI component (a push button, for example).

€23 HMI output:

o Creates an output link to an HMI component (a light, for example).

€23 Play a sound (one time):

o Enables to play a sound file only once if the behavior current value is different
from 0. The 3D sound will be heard as coming from the 3D parent Sprite.
Moreover, the behavior current value can modulate the sound volume speed.
This behavior allows, for example, to reproduce a motor noise as a function of its
rotational speed.

€3 play a sound (loop):

o Same as above but the sound is played in a loop.
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o Default type, to VIRTUAL UNIVERSE PRO represents an internal value. The
Behavior “None” is inert.
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Functionalities at the Behavior level

m Virtual Universe BETA- stop *
File Edition Configuration Simulation ?

e |

= s 3d Sprite

: pig I
Rl -

Delete

Cut
Copy

External inks

External links: Provides access to the behavior External Links window
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Properties of HMIs

File Editon Configuration Simulaton ?
%
C
E’ HName
2
Properties
Properties
[T Expertmode 1 3d =prite(s),0 behavior(s)
* byobjects " by properties
Run
| Dok |
s

The menu that opens when you click the right mouse button on the world allows the
creation of a HMI :

afiguration  Simulation ?

I Universe Display
9- Physic
..... Woi R
; add... [ 30 sprite
Delete Light
Import 3 Camera
Paste

Controller

External links

Optimize...
Include to rendering
Exdude from rendering
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Detailed properties of a HMI

[~ Expert mode
" by objects

" by properties

Hame

B Position
Horizontal position
Vertical position

Transparency
Visibility condition

Center
Bottom

0.1

Properties
Properties

1 3d sprite(s),0 behavior(s)

ITLL

The parameters "positions” are used to define where the HMI will appear in the render

window.

Settings "properties" are used to define the transparency of the HMI and a possible
condition (state behavior) for display. If "condition" contains the valid name of a behavior,
then the HMI will be displayed if the value of the behavior is different from 0 and hidden
otherwise. This condition can display conditionally HMIs, for example to create a menu

system.
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Creation or modification of a HMI

File Edition Configuration Simulation ?
%
[
g Name
= B Position
_ Horizontal position
Light Vertical position
i ] = Properties
..."'5—-1 Camera Transparency
SIS Floor visibility condition
@l
Delete

The context menu or double clicking on a HMI item provides access to the configuration

window:

g
-----,l R e A A A
.....'| button S S A
_____'| digital value A e N L
| toyout R A

c ¢ o
To add an object, drag an item S S A
| R
e R e A A A
HMI objects list A e N L

Selected item properties Preview F Im_ Ilo— Delete item | Cam:ell E/
%
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To define the elements of a HMI, drag and drop the available items from the upper left
area to the right area.

button

To add an object, drag an item
from the list above to the
preview

button with light JZZIZZIZZZIZZIIZZIZZIIZZIZZIIZZIZZZIZZIZZZIZZIIZZI

BMEFGENCY S ottt

HMI objects list

Selected item properties

HMI setup

‘ button
button with light
button

Emergency

To add an object, drag an item
from the list above to the
preview

| SEEEE ST OOS EIS B0 B

@

HMI objects list

Bl Positionand size
X (horizontal position 103
'f {vertical position) = 153

Width 100
Height 100
El Properties
Color B 7s; s0; 229
Bistable button False
Bl Link

Associated behavior

Selected item properties

Preview . IT IT Delete item | Canoell E

4
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When a HMI element is selected, its properties are accessible in the lower left area.

The "Links" section allows to define the relationship between the item and behavior:

HMI setup

IE‘ ----- ’ t button
: button with light J
button
......... Emergency _I
To add an object, drag an item

from the list above to the

preview

-

HMI objects list

E Positionand size

¥ {vertical position)
Width
Height
= Properties
Color
Bistable button
= Link

Associated behavior

¥ (horizontal position 103

153
100
100

B 7s; 50; 229
False

C

Selected item properties

Behavior selection

Behavior # 1’

[== 1T

i
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‘! analog value
“ buttan

¢ ! digital value

| t
¢ ‘ ayou

To add an object, drag an item
from the list above to the
preview

Bl Pasition
¥ {(horizontal position 103
¥ {vertical position) 153

Width 100
Height 100
B Properties
Calor Bl 7s; 50; 229
Bistable button False

B Link
Assodated behahdor | \Floor'Behavior #1

Selected item properties
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Drawing elements (text, colored rectangles) can also be used to materialize the bottom of

a console as well as indications on HMI elements:

----- 't digital value
E ----- 't layout

To add an object, drag an item
from the list above to the
preview

ibutton (Floorg... - rectangle

Texttext Texttext

< I

HMI objects list

B Positionand size
¥ {horizontal pesition 110
¥ {vertical position) 190

Width a0
Height 20
E Properties
Color [ ] 2s55; 255; 0
Text Start
Font Arial

Console

Selected item properties

Remarks:

- The values of the grid allow you to easily position the elements, values below 2 disable

the grid,

- If multiple items are in the same location, click multiple times with the left button on them

alternately selects one of them.
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HMI sample :

User Manual VIRTUAL UNIVERSE PRO V3 Page 166



Properties of Controllers

Programming Functions

Programming features appear in the projects as one or more "controller" children of the
"World" or "Sprite 3d" items. Each controller can contain one or more pages of program
(areas not limited in size) written in Ladder or FBD / SFC (SFC and function blocks).
Controllers can read and write values of behaviors of the project. Each controller can also
read and write local variables local to each controller. Controllers perform their program

pages in RUN mode.

File Edition Configuration Simulation 7
%
[
(=
d (=] = Universe e
d : g Properties
[ 9 Warld
......... Light
-
--------- ==« Camera
[—] - Floor
o T Controller #2
......... LEo controller #1
Properties
Properties
[~ Expert mode
xpe 1 3d sprite{s),0 beh
% byohjects " by properties
Dock |
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Adding a controller is achieved by right clicking on the "World" or "Sprite 3d" items:

E|_= Universe
- & word

T

User Manual VIRTUAL UNIVERSE PRO V3

________ =

Mame
Drawing
Position and size
Light Material
Options
Camera Physic
0 sre
© L0 Delete... »  Light
Duplicate J Camera
Export k Behavior
Import b Controller
Cut 3
Copy
Paste
External links
Show Hide J
Optimize...
Open the object
Fit to view
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Detailed properties of a controller

= Universe B fame
: _ Mame Controller #1
=] @ ';fu'n::nrld. B Properties

- Light Simulation menu True

H - .

......... [
] Carmnera

........ = Floor

e TS Controller #1

The parameter "Simulation menu" set the visibility of the controller (and the programs it
contains) in the menu "Simulation / Debug / Program - Simulation" in RUN mode.

Programming a controller

=] = Universe
E| ------ 9 Waorld

--------- Light

......... teialt
S+ Camera
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In STOP mode, use the context menu or double click on an item "Controller" to open the
configuration window:

Controller

[ teme  [lang... | Conditon  [variebe |

To add a program page, click on "Add":

Controller

[Neme  [lang... | Condifon  [varisbe |
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Program page X|

Mame Language
‘age #1 ILa-:Iu:Ier j
Execution condition Variable

IAwIays execute j I j

Page execution may be conditionned by a local variable ar a behavior,

page is executed if the value is not equal to 0.
—
el |

The name of the page, the language used and a possible execution condition can be
completed.

Remarks:
- The chosen language can't be changed for the page thus created,

- The condition (may be a behavior or a local variable state) is used to validate or not the
execution of each program page. If the value of local variable or behavior is 0, the page is
not executed, it is otherwise.

Controller |
Edit
MName I Lang... I Condition I Variable I (- 0
Page #1 Ladder  Awlays execute _|
208 |
-
Program pages list Delete | Modify | Add |
-
Variable | —
ala
H F
H/k
Controller local variables list
Hik
HLF
Hek
HrH
: . Show full path for ) ) ) -
Properites of item selected [~ 2~ Program zone, dick on left margin to select networks (Jeft button) or to insert/delete networks (right
; variable names Dy ite
in the program zone rage items button)
above to the
Items added reference program zone Ee _lRUN

behaviors by default

—_—
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Common elements

All languages use three types of variables:

- Behavior (behavioral state of the project), to reference a behavior, a full path or a relative
can be used. A full path gives, starting from the world, the name of a parent sprite or a
light. For example: "\ floor \ robot \ engine": behavior "engine" child of the sprite "robot"
itself child of the sprite "floor". Relative paths, used in the case of a child controller
specifies a sprite path from that sprite. For example: ". \ engine": behavior "engine" child of
the sprite which is the parent of the controller. Using relative paths can create a group
sprite(s) + controller(s) duplicable. Moreover, the check box "Show variable names with full
path" allows to view or not a short format (without the full path) for the variable names
making it more concise programs display.

- Local variables (variables local to each controller and common to all pages of the same
controller), local variables are initialized to 0 at the transition to RUN,

- System variables:

- BLINK50OMS: variable that changes state false / true each 500MS, typically used to
make lights blinking,

- FIRSTCYCLE: true for the first execution cycle of the program, then false. Typically used
to perform initialization. This variable is true only if the page is executed to transition to
RUN (not conditioned by a false condition in the transition to RUN).

- ELLAPSEDTIME: time elapsed since the last scan in seconds.

All these variables are real numeric types of 8 bytes. By convention, for processing
Boolean, they are considered false if equal to 0 and true if not equal to 0.
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Ladder language

Programs creation:

Controller
Edit
MName | Lang... | Condition | Variable | (- 0
Page #1 Ladder  Awlays execute _l
—( i
)_
sl
Program pages list Delete | Modify | Add |
-
Variable | —A
(1~
H F
H/k
Controller local variables list
HtH
E Properties -l
Type Local variable
Name of the behavior or nz Locl —ch
HrH
Properites of item selected - Show ful path for

in the program zone

variable names

r Items added reference

behaviors by default

Drage items button)
above to the

program zone

Program zone, dick on left margin to select networks (Jeft button) or to insertfdelete networks {right

Cancell RUM |
JR—

o

“

The creation of the program is done by dragging the items to the programming area. The
first element that can be deposited is one of the coils available. A new local variable is
automatically associated with each new item created.

Contacts can then be deposited to form a network.

Controller
Edit
Mame | Lang... | Condition | Variable | L 0
Page #1 Ladder  Awlays execute > Loc2 Loc1
—E0- | Loc3 | \
—F—
i 1
Program pages list Delete | Modify | Add | L)
C I _|
Variable | ==
Locl
Loc2
I
Loc3 B )_
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Only simple networks can be created, if more complex networks are needed, they must be
broken down into simple networks using local variables. Example:

— 2 Locs Loc4 Loc2
. | — < >—
1 Loch Loc¥ Loc3
it [ | — < >—
—c- z Loc2 Loci
—— |
—: _m_ ILDEEIl__C
M
3
AHrF |- _|
= Hre
1

Editing functions

- To delete an item, select it (left click) and then open the context menu (right click on the
item) and select "Delete":

1 ala
—(s)-
R

Add
—(c-

— A
pln

Remark: the last coil item of a network can be deleted only if there is no more contact item.
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- Delete / insert / copy or paste a network or multiple networks, select the networks (left
click on the left margin) and then open the context menu (right click on the left margin):

phaze BLINKSOOMS ok to start

—||—||—c

phaze  =start button

—||—||—c

phase=
1
2 phaze  Conveyor 2 Rotates rollers sens 1
_I o | ™ I
= S
1
big box
r e}
LR
5 phaze BLINKS00MS  switch onfoff crange light
I_I _ 1 1 | ™ I
| 1 I Y -
Delete Del
Copy Cirl+C
Cut  Ctl+% eyor 2 sensor
| | —
11 1 -1 o
1 phase=
2
phase Conveyor 2 Rollers brake
_I | ™
| -
2
Conveyor 1 Rotates rollers sens 1
™y
U SUST—
|- — -
(- 2 phase=
3
aila
8
phase
> -
3 2.000s phase=
—CA- 4
(- 2 phase Conveyor Switch Rollers brake
- <D |
4 F Insert before Ins l
Delete Ins
-/ Pastebefore.  GhrlHy, Conveyor Switch Rotates rollers sens 1
-
1 Faste after L5 .J
Copy Ctrl+C
Cut Crl+%
'| Ll‘ ———pmase———mgoox— LConveyor Switch Rotates rollers sens 2
{-— | CsD
el l
il iz phase big box  Forward sensor
] -1 |'/| ] | o
1= 1 1/ 1 1 T h
4 phase=
5
13 .
| p:has_e bl_g bl:l_x Backw_ard sensor . |

Program zone, dick on left margin to select networks (left button) or to insert/delete networks (righ

e
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- To undo or redo the latest changes, use the Edit menu in the main window:

Edit
[~ nio cotvz
Redo Cirl+A | Condition | Variable | >
= er  Awlays execute
-
-G0-
Program pages list Delete | Modify | Add |
-
Variable | ==
big box
phase —CI)—
H F
H/+
Controller local variables list
Hi
HLk
Heb
Hr
Properites of item selected [~ ShqwaJII path for
E e variable names Drage items
above to the
r Items added reference program zone

behaviors by default
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U phase Bottom sensor
| || .M I
1= 1 140 L=
2 phase=
3
8 ;
phase Conveyor Switch Rollers brake
1 .| o™y |
1°1 b T
4
&l phase big box  Conveyor Switch Rotates rollers sens 1
1 _ | | /I Cs Y
11T 141 W S
4
iy phase big box  Conveyor Switch Rotates rollers sens 2
| I | s
15T 1 T 2
4
11 .
phase big box  Forward sensor
1 _ | | /I 1 1 o
1= 10 141 1 T - T
4 phase=
5
12 .
phase big box  Backward sensor
| 1 | 1 | o™ I
11T 1 T 1 1 W TS
4 phase=
5
i phase

|

Program zone, dick on left margin to select networks (Jeft button) or to insert/delete networks (right

button)

Cancell RUN |
—
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When an item is selected, you can access its properties in the lower left area:

Controller

Edit

Mame | Lang... | Condition | Variable | . 7
Main Ladder  Awlays execute p:hasle Elnttulm 5?”5'"
1=1 1 L1
(5 2
e
Program pages list Delete | Modify | Add | & phase  Conveyor Switch
mi [ - | ~
11 o u
4
Variable | — -
E;'?azzx :! phaze big box  Conwe
I ] _ 1 | 1
-c j— 11 Iffl
4
4+
- phase i Conve
ik -
Controller local variables list 4
A1
11 phase big box  Forws
E Properties - L} ] _ 1 I’/I
. 11 1 1
Type Local variable 4
Mame of the behavior or nz big box -}
'lTl' |12 phaze big box  Backy
1 1 1 1

One can thus select the variable associated with the item.

ltems list

coil: the associated variable is written with value 0 or 1 depending of the state
defined by the network boolean equation (O if false, 1 if true)

not coil: same than coil but written value is 1 if false and O if true

O . . . . .
set colil: the variable is set to 1 if the network is true

reset coil: the variable is reset to 0 if the network is true

inverting coil: the variable is inverted if the network is true. This invertion is performed
every page execution, the use of the "raising edge" contact allow to perform this invertion
only one time.

—®©- : : : : :
calculation coil: perform a mathematical calculation or a copy between variables or

constants and variables if the network is true.
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- . , : : ,
Normally Open contact : true if the state of the associated variable is true (different

from 0)

F . . , .
Normally Closed contact:true if the state of the associated variable is false (equal to

0)

Raising Edge contact: true during one execution cycle if the state of the associated
variable is changing from false (equal to 0) to true (different from 0).

Falling Edge contact: true during one execution cycle if the state of the associated
variable is changing from true (different from 0) to false (equal to 0).

Sk

Timer contact: true after the state of the associated variable has been true during a
delay. The delay is defined in seconds unity and has to be setting up in the contact

properties:
Controller
Edit
MName | Lang... | Condition | Variable | L) 0 Loct
Fage #£1 Ladder  Awlays execute
5
~(5- _ |
—(— 1
- Delete | Modify | Add
Program pages list | | | I— —|
—c-
Variable | A
Locl
Loc2 =1
H F
H/F
Controller local variables list
Hik
E Properties .
Type Local variable
Name of the behavior or nz Loc2 —c
B Timer
10.500] el
Properites of item selected [~ Egz:brélea?ntsfor )
in the program zone Drage items button)
above to the
r Items added reference program zone

behaviors by default

Program zone, dick on left margin to select networks (eft button) or to insertfdelete networks (right

Cancel RUNl

J—é
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For this contact, a pseudo variable type "Intrinsic" can be selected, this means that the
delayed signal is the one coming from the left part of the contact:

Controller

Edit

Mame | Lang... | Condition | Variable | ) - phase Conveyor 2 Rollers brat
" ] _ | r ™
Mair Ladder  Awlays execute 1 =1 W S
2
G- Conveyor 1 Rotates rollers s
C 2
s
Program pages list Delete I Modify | Add | - 5 phase Top sensor  big box
(s ] _ L | | r S
1= 1 1 | LS
2
Variable | = -
bighb
pﬁaszx - J phaze Bottom zensor
1 | | | | r
1= 1 1410 =D
2 phase=
- 3
A/ B
Controller local variables list I—*—( )_‘
_| Tl_ phaze=
E Properties _| “_
Type Intrinsic 2 phase Conveyar Swrtu:h Rl:rllers bri
B Timer - : _ : '
Delay (s) 2,000 4
sl
10

—c|- i ) ) ) )
Comparison contact: true if the numerical comparison is true

Example (activating Loc3 after 5 raising edges on Loc2. Locl is used as counter):

- Loz
|t —C+2
Locl=
Lacl
+1
1
Lacl Loc3
] _ 1| r "y
171 o -
]
2
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Fbd/Sfc language

Programs creations

Controller
Edit

MName | Lang... | Condition | Variable |
Page #1 Fbdfsfc  Awlays execute

Program pages list Delete | Modify | Add |

Variable |

0+ [ == |

The creation of programs is performed by dragging the items to the programming area. A
grid aligns the elements for a better presentation.

The elements are then connected by creating links. Objects connections are represented
by colored circles:

- Red: output connection, can be connected to one or more input connections,
- Green: input connection, can be connected to one output connection,

- Blue: SFC connection, can be connected to another SFC connection.
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Links creation:

1 - move the cursor over a connection (the cursor changes to a target) and press the left
mouse button (without releasing the left button):

[Locd 345

Sag=@[ |

2 - move the cursor (the link which is being created is displayed):

.

3 - Move the cursor over the target connection:

4 - release the left mouse button:
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Deleting a link: click right mouse on the link and choose "Delete":

Selecting an item: left click on an item selects it. When an item is selected, its properties
are accessible at the bottom left:

Controller

Edit

Mame | Lang... | Condition | Variable |
Page #1 Fbd/sfc  Awlays executs

Program pageslist Delete | Modify | Add |

Variable |
Locl

Controller local variables list

El Properties
Type Local variable
MWame of the behavior or né Locl

=D B-0-egpEmm || U

If Shit key is pressed, the item is added to any existing selection.
If Control key is pressed, the item is added or removed from the selection.
Selecting a set of elements:

1 - press the left button of the mouse when the cursor is on an empty area of programming
(let the button):

P

o
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2 - move the mouse to select items:

3 - release the left mouse button:

(5D T B 57

If the Shift key is pressed, the items are added to any existing selection.
Move one or more elements:

1 - press the left button of the mouse when the cursor is on one of the selected items
(keep the button pressed):

E=2e—n—smm
i 5

2 - move the object or objects,
3 - release the left mouse button.

Deleting or copying of one or more elements: click right mouse on an item and choose in
the menu:

Delete Del

Copy Cirl+C
Cut Ctrl+%
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Remarks:
- Links connected to a deleted item are also deleted.

- Links connected to two elements copied are also copied.

Paste an item: click right mouse on an empty area of programming and choose "Paste"
from the menu.
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ltems list

=

or a constant

input: input signal associated to a variable (reading of the state of a variable)

E::]output: output signal associated to a variable (writing of the state of a variable)

[

logical not boolean function : the output signal is the negation of the input signal

E logical AND boolean function: the output signal is a boolean AND between the 2 input
signals

E logical OR boolean function: the output signal is a boolean OR between the 2 input
signals

i1 raising edge: the output signal is true during one program execution cycle when the
input signal is changing from state false to true

[ falling edge: the output signal is true during one program execution cycle when the
input signal is changing from state true to false

5l timer: the output signal is true after a delay This delay is defined in seconds unity in
the item properties

assignment: if the bottom input is true, the state of the top input is copied to the state
of the output, otherwise, the output state stays unchanged

E calculation: performs a mathematical calculation between the states of the two inputs
and writes the result to the state of the output

E' comparison: compares the states of the two inputs and writes the boolean result
(false or true) in the state of the output

I? SFC initial steps + transition

? SCF step + transition

Encapsulation
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SFC

Step + transition blocks have a green connection to connect the condition of the transition
and a red connection to connect to a possible action.

Divergence / convergence in AND and OR

Clicking the right mouse button on a selected step (step should be the only one selected),
a context menu allows you to set the number of branches for the convergences or
divergences in AND or OR:

™
Add
? Delete Del
Copy Ctrl+C
D Cut Cirl+x
Mumber of branches of OR convergence above the step r
D Mumber of branches of OR divergence below the step »
4  1(no convergence) Mumber of branches of AND convergence above the step r
2 Mumber of branches of AND divergence below the step r
m EE
E 5
Y -
E 7
= 3
9
10
Program zone
Drage items
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Encapsulation

The block encapsulates a part of a program. This block has one input whose state
determines the execution of blocks in the encapsulation. The size of this block is editable
by clicking the left mouse button on the black squares around him: let the left mouse
button pressed, move the cursor to change the size and release the left button. If one or
more blocks or SFCs is in the encapsulation, their evolutions are frozen if the state of the
encapsulation block input is false.

Example :
rr ."1
Dl
10.000s

e
E?ama]-l o
2TIF92) E Loc2| 5,000z

N 1.}
o s

—o{(m> o]
(@) L

BT | f prs [455]

Ny—

Y—
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RUN mode

In RUN mode, the status of programs are displayed and the status of local variables in the

list in the left area:

Controller
MName | Lang... | Condition | Variable |
Im v phase(0) BLINKS0OMS ok to start
Ladder  Awlays execute = TR s |
11 1 I M -
u |
phase(0} start button I
Program pages list I = I I I C = }
o phase(l)= |
1
Variable | Variable
big box 0 phase(0} Conveyor 2 Rotates rollers sens 1
phass 0 1 _ 1 P |
[ | o -
1
big box
- "y
R
Controller local variables list, double dick on phase(0) BLINKSDOMS switch on/off orange light |
variables names to modify current value : = : : : LD |
1
phase(0) Conveyor 2 2ensor
[ [ | ] 1 oM
1= 140 L=2
1 phase(l}=
2
phase(0) Conveyor 2 Rollers brake
I -1 oo™
[ | Y -
2

Show full path for
variable names

Conveyor 1 Rotates rollers =ens 1
-~ ™

|

STOP | Close |

4

Double click on the name of a local variable can change its state. Right click reverses the

state (considering the variable as a boolean variable).
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Controller
Hame [ Lang... [ condition | variable
Fbd/Sfc Awlays execute
Count Fbd/sfc  Iflocal variable ... countsub

Program pages list

Variable | Variable
big box [{]
countsub 2}

Controller local variables list, double dick on
wvariables names to modify current value

ey S—
o0

2.000:
s[&
E
(2.000s)

/D’” ]
(

WDDDSm’
(0=

(1.000s)

10005 | o:
i

(1.000s)

oy
?‘4@% Conveyor 2 Rotates rollers sens 1 |

BLINKSO0OMS.

13
Do

Ly

Conveyor 2 Rollers brake
Conveyor 1 Rotates rollers sens 1
L
MEH?@‘

2> Conveyor 1 Rollers brake
o H E@ Conveyor Switch Rotates rollers sens 1 I

{03 Conveyor Switch Rotates rollers sens 2 |

E Conveyor Switch Rollers brake I
o

r Show full path for
variable names

STOP | Close
—

Access to the pages of the controller program is possible in the configuration window or

menu "Simulation / Debug / Program - Simulation" if "simulation Menu" is enabled in the

controller properties.
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Diagrams simulation

The diagrams editor integrated to VIRTUAL UNIVERSE PRO allows to create and

simulate electric, pneumatic, hydraulic and digital electronic diagrams linked to 3D items.

The behaviors called "read from AUTOMSIM" and "write to AUTOSIM" permit to read or
write a stat from or to a simulation folder.

Types of behavior

"Force and torque I Speed I Resource Displacernentl Test I Properties I Code and simulation  IfO |Dﬁ1&r I

Generic Generic
read —write

~

Read from Write to
ALITOMSIM | AUTOMSIM

0K I Cancel
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Example of an electric enclosure associated to a diagram:

@ virtual Universe Pro- stop - Electrical simulation.vu ] 3
File Editon Configuration Simulation ?

Program [ Simulation =
= Electric simulation j
23
o

L
=1
e
61'-)
.
— Start Button [
3
H L
@
g g
d ol
&
= a 4 4
Test Short Circuit Switch
I
S 1 _>I_I
Ium | RAT 241352 | 4
[ ]
4

User Manual VIRTUAL UNIVERSE PRO V3 Page 192



Creation of a simulation folder

QI virtual Universe Pro- stop

File Edition Configuration Simulation ?

=
g E- Universe ﬁ l[:ame
B 9 World. p;::::: ands
i Light E Material
.‘;‘-—"1' Camera g::::s

o

Q! virtual Universe Pro- stop

File Edition Configuration Simulation ?

_)
g = - Universe B liame
: z [ Drawing
= 9 World Position and size
fid Light ®E Material
i 3 [ Options
| .-q Camera Physic
(= = 3 Floor
id 3D sprite
»  Light
»  Camera
»
»  Controller
Cut »
Copy
Paste
External links
Show/Hide »
Open the object
Fit to view
Highlight the object
T

T virtual Universe Pro- stop *

File Edition Configuration Simulation 7

=y
E|- Universe B Name
: 3 Type, etc.
= 9 World. & Link

Types of behavior

' Force and torque | Speed | Resource Displacement | Test | Properties Codeands‘trua%h/o e
Seript Script File @

Execute a Execute a
script script file

feaqr)

Program Simulation

Program Simulation
folder
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| virtual Universe Pro- stop *

File Edition Configuration Simulation 7

%
= - Universe & Har
; 3 Tyre
= 9 World' Linl
Types of behavior

'ForceandhorweISpeeleeswceDiwla

feaqr

Seript Seript File

Execute a Execute a
script script file

Program

program | [simulation

folder folder..... %

Modifying a simulation folder

@ virtual Universe Pro- stop *
File Editon Configuration Simulation ?
%

&
g _- Universe (R
d Type, etc.
E]@ World' Link
J Liht 8 Code
5 Fold‘r %_I
555« Camera . .
[=]- = Floor ej
i {6:; Simulatia 3

A double click on the behavior name also permits the modification of a somulation folder.

Adding an object on a simulation folder

Program / Simulation = - |

23

i

=1
i

0
()
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Ix

Program / Simulation

-
5
=3
i
53
Add an object
Paste k L4y
v Show broken links
Hide connections
Add aspy
Set default unity... »
Annuler Ctrl+Z
Rétablir Ctri+A
K . ;(‘J
[ om|
Close
AUTOMSIM object assistant B
- User defined objects a| Preview
v-"'... Automlab
-4 Digital electronic %
[fjv-"'... Draw
(=4 Electric
; v"'.'. Accessory
& v"'.,,. Connections
& ""4. Contacts
- Links
[4_]»"'.'. Motors
[?_-"'4. Output compcnents
= Power sources @
ke Common [0 volt)
i DC power supply (@)
Ground
Power supply 24 volts ||
Power supply L1
Power supply L2
Power supply L3
Power supply Neutral
b Transformer
#-+a, Sensors ;J

Use the tree to select an objec: then click on "Open” to add the object to a

proieét;" ' ‘ ) Cancel | E
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Drawing a link on a simulation folder

? a7

Automatic generation of a diagram

Q! virtual Universe Pro- stop
File Edition Configuration Simulati

E [+ - Universe
2

»

B—

s
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! Virtual Universe Pro- stop

File Edition Configuration Simclation 7

Virtual Universe Pro- stop

Name

.. Conveyors
ME
J. Flow

1. Handling s;@s
| Sensors

1! Virtual Universe Pro- stop

File Edition Configuration Simlation
Virtual Universe Pro- stop

Name

. drcuit breaker

.. emergency

1. light :

) ple

1. push button anid light
1 switch and light

1! Virtual Universe Pro- stop

File Edition Configuration Similation 7

Virtual Universe Pro- stop
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| ’ Virtual Universe Pro- stop
File Edition Configuration Simulation 7

y‘!ftqaj Universe Pro- stop

void with electric simulation.vuo

[:] void.vuo

sert an object

[Biectrical endosure static

Mvawemmmmam)
|

| -
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@) virtual Universe Pro- stop

File Editon Configuration Similaton ?

‘ Floor
- S Electrical endosure static

-S> position helper

o é:o::; Simulatio E ECU'IC siml

HEHEBHBE

2! Virtual Universe Pro- stop

File Edition Configuration Simtlation

Virtual Universe Pro- stop

: Virtual Universe Pro- stop

File Edition Configuration Simulation 7

Virtual Universe Pro- stop
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. drcuit breaker

. emergency

. endosure

1 light

L ple

| push button and light

L.Svﬁtd\mdi% n
v
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Program / Simulation o |

z |[Electric - @ ﬂ
i\ ( L3
@@
+ 998
T
o :_f:‘

&
2
N
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Program / Simulation o

" [Electric

R

&3

it

Tl

gy

=ity
| I
1 |
[ |

12
— power switch |.-->§-. -
4 P4
Y

L1

o

L3

¢

P

3 B3 #3

i

E
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| Program / Simulation
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=lolx|

@/ virtual Universe Pro - RUN *

File Editon Configuration | Simulation ?
vhin |
orld ¢ Logs \Electrical encwsure static\Door \controller
Light [ Position and size (mj \Electrical endlosure static\Power switch\Power switch\controller
. @ Material
amaa M Matenal (current va
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@ virtual Universe Pro - RUN *

File Edition Configuration Simuation ?

Name
Drawing

Debm_;mlﬁmdatbn

‘: Electric Q D
W]

Y
2 p3 33-E3

— power switch |- -

24v

e

.-

I—*W[_/,/

_DX

'ii:

DX =+#0.0000
DY=+0.0000
DZ=+0.0000!

i |

The examples which can be found on the "Electric and pneumatic" sub directory of the
the diagram simulation

VIRTUAL UNIVERSE PRO installation directory show

functionalities.
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High quality view
Usage

For generating a high quality view, use the "File / Generate / High Quality View" menu.

‘ Virtual Universe Pro- st

[File| Edition Configuration Simulation 7

Mew
Open
Save
Save as...

Close

Build an exe file

Generate High Quality View
. VR headset view
License

Exit

A windows with the high quality view is then opened:

In simulation mode (RUN), it is possible to click on objects and to grab them.

Navigation

You can navigate with the mouse in this view in the same way that you do in the normal
view.
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Setup

Initial position of the camera
To define this, navigate into the high quality view, then validate the position with this menu:

Options

Quality

The display quality can be changed to obtain the best compromise between speed and
quality.

=
i

’V = Draw only For one eye at a time (can solve frame lost problem on slow PCs with
HTC i

[~ Display shadows (slower)
Anti aliasing

e
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Materials
Associate a predefined material to an object or to the part of an object

From the setup window, click on "High quality render":

"8 virtual Universe Pro- stop - fillng|

File Edition Cenfiguration  Simu

Universe

[l

)

apUal Aenh (B )
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You can choose a predefined material in this list:

Virtual Universe Pro-

3 3 b

Glass Metal Plastic

Select a material, then didk on objects

N I\.MEEI

b - =t b
| 4 4 4
aluminium.mat  copper.mat gold.mat silver.mat
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Select one of this material :

. \Metal

EING T Wkl copper.mat gold.mat silver.mat

zinc.mat

A
m
3

Then click on an object or on the part of an object:
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The high quality view will show immediately the change:
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Create a new material

Click on "New material":

B Material
Mame rmatl
Metalness, coefficient between 0 and 1 0.5
Roughness, coefficient between 0 and1 0.5
Transprency, coefficient between 0 and1 0
Color [ 255;127:51

Select a material, then dick on objects

| Maore... I

(T‘ﬂew materiaI\J>

The new material then appears on the list, you can rename it and modify its properties.
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More properties

By clicking on:

o

w
| matl.mat]

B Material
Mame rmatl
Metalness, coefficient between 0 and 1 0.5
Roughness, coefficient between 0 and1 0.5
Transprency, coefficient between 0 and1 0
Color [ 255;127:51

Select a material, then dick on objects

q,\ Mare... /\p

| Mew material I
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You can modify the following properties :

[ HQ render ﬁ1

[ Apply materials to all sub geomtries

[ Changes on materials are applied to all objects using them

Global luminance

I
I8

v Display shadows Cancel | Ok |

L

" Apply material to all sub geometries™

Some 3D objects contain several sub geometries. If this box is checked, assigning a
material will be done for all these geometries, otherwise, different materials can be
assigned to each sub geometries.

"Changes on materials are applied to all objects using them ".

If this box is checked and you modify the properties of a material, then, these modifications
are propagated to all objects using this material.

"Global luminance "

Set the global luminance.
"Display shadows"
Allows shadows display.

Remark : "has a shadows" and "receive shadows" properties of the 3d sprites are used to
manage shadows.
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Virtual reality
Installation

VIRTUAL UNIVERSE PRO uses Steam and SteamVR as interface with VR headsets and
controllers.

For installing Steam, please go to www.steamvr.com and click on "Install Steam".

When Steam is installed, launch it and click on "Library”, and then on "Install" bellow
"SteamVr".

STORE LIBRARY COMMUNITY SM

VR

+

W SteamVR

When SteamVr is installed, you can proceed to the hardware setup. For this, please read
the instructions of each hardware manufacturers.

Usage

For generating a VR headset view, use the "File / Generate / VR headset view" menu.

o,

Edition Configuration Simulation 7
New 3
Open 3
Save Ctrl+S
Save as...

Close

Build an exe file 3
Generate 3 High Quality View

. VR headset view
License

Exit
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A windows displaying the VR view activity is displayed:

W 228 (1713300138237) -

Save Options :

Setup

The setup has to be made in the same way than for the high quality view (see previous
chapter).
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Htc Vive controllers

For using the Htc vive controllers, some predefined objects can be added to a project:

irtual Universe Pro- sto
.. |'\Controllers

Mame

Size | Type

| Modified

. htc vivevuo

1193 KB Fichier VUO

1 |

|- Preview
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File

Edition  Ci i i i ?

[

=
=
&
=
l2
2
3
=
2
g
2
5
3

B- - Universe Name
Drawing
World
g G o Position and size
i) Light Material
S Camera Options
- el Faor i

[ S vive controller(VIVE_CONTROLLER #1)

Physic
Physic simulstion psrameters

I™ Expert mode 10 3d sprite(s), 18 behavior(s)

% byobjects " by properties
Run
[ e
]

Two controllers objects may be added. The names of these objects will define the link with
the real controllers. The two controllers name have to be:

File Edition Coenfiguration Simulation 7

—
=
=
d

=] Universe

E@ Wnrld.

) ﬁ_, Light

[+ % vive controller (VIVE_CONTROLLER #1)
|- Sl vive controller (VIVE_CONTROLLER #2)

(|
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By default, both controllers have the following behaviors:

- activate a laser beam with the trigger:

- catch the objects with the side buttons:

The whole behaviors of these controllers (catching objects, selecting, etc.) are defined by
some behaviors and a virtual controller. This is totally customizable.
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Regarding catching the objects, the name of the objects that the user can catch can be
define with this property:

File Edition Confi i i i &
=
E
K ) ught + |5 Name
2 2 Camera MName take
Alias
- S Floor ||@ Typerete
- & vive controller (VIVE_CONTROLLER#1)| | |2 Link

- tigger Initial value |0
Current value 0
o IR Butto
= uten Data convers Copy (no conve
iz S sy button Internal curre 0
S
H —
g
= Get value froi
1= o SR touch
g External link | False
§ E - larip If possible, fo False
- s rarip
] beam 3
%" controller
€BY ™ e
™" buttons1
"™ puttans2
™ touchbutton
"™ takebutton
1 Toxt
collision
" yibrate Name(s) of other sprite

Allow to select an other 3D
sprite or a group of 20 sprite.

... Ml \ive rontrallerWTVE_CORTROIFR 7Y
I 3

[
]
I™ Expert mode
* byobjects " by properties

19 3d sprite(s), 36 behavior(s)

XBOX controller

If you use a VR headset without controller (Ocuslus Rift without controller by example),
then you can connect an XBOX One pad.

The rear buttons permit to move the view up and down:

User Manual VIRTUAL UNIVERSE PRO V3 Page 222



This joystick allows to translate the view:

The "A" button does the actions (selecting, catching objects, etc.), a white circle in the VR
view show the action point.
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Simulation server
Concept

VIRTUAL UNIVERSE PRO running on a PC can act as a simulation server for one or
more clients. These clients can be Windows PCs running the VIRTUAL UNIVERSE PRO
client or a simple Webgl compatible web browser running an any device (PC, MAC,
smartphones and tablets on Windows, 10S, Android, etc.). The VIRTUAL UNIVERSE PRO
client may use a VR headset and controllers as described in the previous chapter.

The connected clients display the real time simulation and allow to interact with it.

Setup

For the server, a separate setup exists for the VIRTUAL UNIVERSE PRO clients and the
web clients. For each of these clients type, a port must be defined.

For the VIRTUAL UNIVERSE PRO clients:

1 Virtual Universe Pro- stop - filling machine —— |
File Edition Ceonfiguration Simulation 7
—
l =
o .
2| | - Universe = Connection
= Driver MNone (propagate stats)
Status Stopped
Last error
Y ]
< TCP server Disable >
CP server port 6000 — 1
— Minimum refresh per 0
= WEB server False
=2
= WEB port number 80
= Options
S Statistics
o ~ -

For the web clients:

L —
File Edition Configuration Simulation 7
l
3| | @ Universe = Connection
= Driver MNone (propagate stats)
‘ Status Stopped
Last error
Link quality 0
TCP server Disable
TCP server port 6000
- | Minimymefreshper0 |
5 < WEB server False I >
=2
E WEB port number 80 |
=
g Statistics
o = =
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Launching VIRTUAL UNIVERSE PRO client:

The exe files can be found in the VIRTUAL UNIVERSE PRO installation directory:
vurtwp.exe is the client for high quality view
vurtvrwp.exe is the client for VR headset view

When these clients start, address and port can be selected by clicking here:

E
©
=
o
N

=
S
=

By clicking on the green check mark, the connection to the server is initiate.
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Launching the web client

From any web browser, simply enter the server address, followed by ":<port number>" if
the port number is not equal to 80.

Example:

IE ' I 127001 x

’ & C | ® 127001

Navigation

From a VIRTUAL UNIVERSE PRO client or a web client running on a desktop computer,
mouse nhavigation is the same than in VIRTUAL UNIVERSE PRO.

From a touch screen device, the navigation works as follow:
- one finger: selecting or catching the objects,
- two fingers: zooming,

- three fingers: panning.
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Remote server

It is possible to make a simulation server remotely reachable. In this case, server have to
have a low latency.

The latency value is displayed in the title bar of the VIRTUAL UNIVERSE PRO client:

"W VRt 1.004 - 74 fps, 16 ms latency, 493150 bytes received

For proper reactivity of the simulation, a maximum latency of 100ms is recommended.
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Interface definition for smart objects

Main concept

This feature allow to define more efficiently the inputs, outputs and parameters of an
object.

When an interface is defined for an object, then it is more easy to access to its important
variables and properties. In fact the creator of the objects defines with the interface a set of
inputs, outputs and parameters he want to be exposed.

Inputs and outputs can be used from the virtual controllers.

Reminder: inside Virtual Universe Pro, objects are composed by a 3d sprites and all the
associated children objects. Such an object will be called a "smart object" in this manual.

program

program

program

parameter

parameter

Interface

parameter

ST

Virtual Controller

parameter

Smart Object

Designer

The inputs of the interface will be seen as "action to do" for the smart object.
The outputs of the interfaces will be seen as "results to provide" for the smart objects.

Parameters will be seen as "configuration” for the smart object.
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How to use?

A new "Interface" item can be added as a child of a 3D sprite:

e i e e
S RAIL GUIDE LINEAIRERev 1Rev2-
S CHARIOT GUIDE LINEATRERev iR¢
-G A33660066-CAPOT AVANT-1
‘ A33660067-CAPOT LATERAL-1
’ A33660067-CAPOT LATERAL-2
WG A33660068-CAPOT DESSUS-1
i A32070086-CHAPE RATEALReVIF
‘ A32070086-CHAPE RATEAURev IF
’ 5§1477211-EntretoiseRev1Rev2-1
Sl 51477211-EntretoiseRev IRev2-2
Sl VIS EPAULEE 6 PANS CREUX RABC
‘ Ecrous_HRev1Rev2-1
’ A335660069-CAPOT ARRIERE-1
-Gl A32670020-EQUERRE SUPPORT €
S o18ReviRev2-1
‘ VIS_FHcRev1Rev2-1

- SEG VIS FHcReviRev2-2

Wl A33560063-MAT SUPPORT RAIL-1
S RALL GUIDE LINEAIRERev IRev2-1
- Sl CHARIOT GUIDE LINEAIRER v IRev2-

Into this new "Interface" item, we can define inputs, outputs and parameters:

A preview shows a "function block" like representation of the interface.
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The inputs and outputs items have to be associated to a behavior of the smart object :

Behavior selection

[ S RF27ReviRev2-1
: ... gl PRODUCT NAME_29Rev IRev2-1
S PRODUCT_NAME_30ReviRev2-1
...l PRODUCT_NAME_33Rev IRev2-1
S PRODUCT_NAME_35ReviRev2-1
LSl DRE3L4Rev1Rev2-1
S MOYEU AUTOSERRANT RLK 132Rev iRev2-1
- A33660062-BIELLE-1
S EMBOUT A ROTULE INARevIRev2-1
g EMBOUT A ROTULE INARev1Rev2-2
S TIGE FILETEERev 1Rev2-1
Sl V15 EPAULEE 6 PANS CRELX RABOURDINReviRev2-1
S 432070076 ENTRETOISE DE BIELLESRev 1Rev2-1
[ migi A33660065-EMVELOPPE RATEAU-1

- S A33650064-ARMATURE RATEAL-1
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A name has to be defined. A comment can also be entered:

T virtual Universe Pro- stop

Pusher Out
Pusher is in exit position
.\A3366006 5-ENVELOPPE RATEAU-1\ma
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The parameters works in the same way, except that it is associated to a behavior property:

Type, etc. {Type of the behavior

' Type, etc.\Type of the behavior

| Type, etc. Management type

| Type, etc. WMove and rotate mode

| Type, etc. VAttach mode

} Type, etc.\ocal to the parent

| Type, etc. WAttracton (N)

} Type, etc.\Atiraction distance
Type, etc. \Apply to siblings

} Type, etc.\Joint number

| Type, etc.Min position

| Type, etc. Wax position

! Type, etc. \Scaling, minimum value

| Type, etc.\Sczling, maximum value

| Type, etc. \Start point

| Type, etc. \Start point

| Type, etc. \Start point

| Type, etc.\End point

' Type, etc.\End point

| Type, etc.\End point

| Type, etc. \Start point

| Type, etc. \Start point

| Type, etc. \Start point

| Type, etc.\End point

' Type, etc.\End point

| Type, etc.\End point

Type, etc.\Time to go

} Sound\Sound options

} Soundinimal distance

! Link|AUTOMGEN or AUTOSIM variable type

' Link\AUTOMGEN ar AUTOSIM varizble number
| Link|OMRON DM variable access type

| Link\OMRON DM variable number

| Link|UNIVERSALMA variable access type

| Link\INIVERSALMA varizble number

Interface
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Here is our smart object with the interface fully defined:

E|

Edit
Connedions list

Push
Pusher In
Pusher Out

P'Return time (s)
P Exit time (5)

11
—[Push Pusherin| __

Pusher Out [

Returm tme (5)
Exit time ()

Delete Add an input Ann an output Add a parameter

Interface preview

Cancel I

Remarks:
- The smart objects can be exported with their interfaces,
- Several interfaces can be created for the same smart object.

Accessing interfaces I/Os from a virtual controller:

|
[=} s pusher

Pusher is in returned position

Cancel oK
v Show interfaces onl
A

When browsing behaviors, selecting I/Os of a smart object for which an interface is defined
is more simple.
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A property of the interfaces can be selected to hide childs objects of a smart object:

@I virtual Universe Pro- stop - smart objects with interface.vu *

Editon  Configuration Simulation 2

=] - Universe

B gD world
g Light
B Camera
b FRE Contréleur #1

[Ty 2

The browsing is then more clear in the project tree. To open sub objects, it is still possible
to use the "Open object” menu:

@/ virtual Universe Pro- stop - smart objects with interface.vu *
Editon  Configuration  Simulation 7

Close object {return to project)

(=] 7

By = e
Drawing
T, T, ‘ A33660061-CHASSIS F .y =
@ virtual Universe Pro- stop - smart objects with interface.vu * . Position and size
File FEditon Configuration Simulation ? [ i RF27DRE3L4ReY IRev. Material
. Options
= e ‘ MOYEU AUTOSERRAN
- . Physic
HIE - Universe Name S /33560062 BIELLE-1
= . - Drawing .
= @ World S I | —— ‘ EMBOUT A ROTULE IN
Licht Material S EMBOUT A ROTULE IN
v - .
S Camers o e e M- TIGE FILETEERev IRey
Physic .
LE Contréleur #1 WP VIS EPAULEE 6 PANS
S Foor | e S A32070076-ENTRETO]
= ‘w [ sl A33560065-ENVELCPF
Add... 3 .
a Delete PO | IR S A33660064-ARMATUR
Duplicate 3 S A33660063-MAT SUPP
Export » .
----- ‘ RAIL GUIDE LINEAIREI
Import 13 X
a . S CHARIOT GUIDE LINE
ey Ve - A33660066-CAPOT AV}
Paste SO A33660067-CAPOT LA
Extermalloks S A33660067-CAPOT LA
Show/Hide v .
WK 433660063 CAPOT DE
Optimize... .
----- S A32070086-CHAPE RA
SO A32070085 CHAPE RA
----- S 51477211 EntretoiseR
— e e
4 »

To access the parameters defined in an interface, simply right click on the smart object in
the render Windows and select the name of the interface in the popup menu and a dialog
box will open with the parameters that you can modify:

A
a
Exit time 0.3
Return time 1

A full example can be found in the "\Technical tips\Interface" directory of the examples
directory.
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External connections

The "PLC connection samples" directory of the VIRTUAL UNIVERSE PRO example
directory contains VIRTUAL UNIVERSE PRO examples and also programs created with
the corresponding PLC workshops.

Connection with a Schneider Electric M340 PLC or Unity Pro
simulator.

Virtual Universe Pro- stop * K|
%
C
E = Universe B Connection
= ——— Driver SCHNEIDER M340 PL -+ |
""" @ World SHMone (propagate states)
&= SCHMEIDER. M340 PLC or SIMULATOR.
{OPC CLIENT
M| ADVAMTECH IfO
Virtual Universe Pro- stop * K|
%
=
al| = Universe B Connection
o= : —— Driver SCHMEIDER. M340 PLC o
""" @ Werld Status Stopped
ast error
Link quality 0
= M340
M340 driver mode Local Simulator
Server name or I
Options PLC conected on USE
PLC or simulator on IP

"Local simulator" allows the communication with Unity Pro V4 or greater running on the
same PC.

"PLC connected on USB" allows the communication with a M340 PLC on USB port.

"PLC or simulator on IP" allows the communication with a M340 PLC connected on
Ethernet or with Unity Pro simulator running on another PC connected over Ethernet. For
this mode, the network name or IP address have to be filled in.

The usable variables names for links are inputs, outputs and internal variables. Bit, 16 bits
words, 32 bits words and floating types can be used. Examples: %I0.0.1, %MW10,
%QWO0.12, %MF15

Limitation: the Unity Pro simulator doesn't allow access to I/O variables. In this case, you
must use internal variables.

User Manual VIRTUAL UNIVERSE PRO V3 Page 235



Connection to a Schneider Electric m238 PLC

The SoMachine Schneider Electric software must be installed on the PC: VIRTUAL
UNIVERSE PRO uses SoMachine gateway for communicating with m238 PLC. The PC
must be connected to the PLC. SoMachine and VIRTUAL UNIVERSE PRO can
communicate with the PLC at the same time.

Virtual Universe Pro- stop - conveyor.vu

e Edition Configuration Simulation ?

EH o E Connection
' = Driver SCHMEIDER M233 PL| = |
E‘@ My world B SCHNEIDER M238 PLC
My light L= OPC CLIENT
_: - Lin| ADVANTECH IfO
S My camera 11 SIEMENS PLCSIM GATEWAY
4 H
[} box 1 Op|SIEMENS 57 PLC
: ROCKWELL Ethernet/IP
"""" ﬂ- floor OMRON SIM
[ S Conveyor 1 ALUTOMGEN PC Executor
: IRAT AUTOMGEN
[+]--sil Conveyor Switch UNIVERSALMA -

- n box {layout)

L4 Virtual Universe Pro- stop - conveyor.vu
File Editon Configuraton Simulaton ?

= n Universe B Connection
: Driver SCHMEIDER. M238 PLC

El """ 9 My world Status Stopped

faeiqry )

e My light
l == nk quality 0

= -u. My camera g ;-1i38

-~ box 1 PLC name bMM238) SN 455
........ gl floor Options

The PLC name have to be the same than the one selected in SoMachine:

Select Device x|
Select the network path to the contraller:
[ Add gateway... |
(M238) 5N 455

¥

= .13.:;. Gateway-1(scanning...) Node Name:

= oo —

[ [tm238) s 455 [00d0.0001] | Target Type: Add device... |
161000 Delete |
Target Name:

TM233LFDC240T Scan network |

Target ID:
16#101A0101

Node Address:
0000,0001

Target Version:
2.0.31.9

Target Vendor: —
Schneider Electric LI

oK I Cancel
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The variables of the Somachine project which must be read or written

UNIVERSE PRO have to be added in a Symbol Configuration item:

&1 conveyor.project* - SoMachine

o) Home Properties

File Edit View Project FBDAD/IL Buld Onlne Debug/Watch Tools Window Help

HI & o & B

A R

| O | | &

O O I 0 s s 0 5 ) e 2 g 5 e 4 = e 3 = 0 0 I e e sl E
B MAST Ha POU }/FI;" step3bis m Trans4 Hﬁr Transl_/VEf'r Trans
= comeyor = 1 LD True
= MyPLC(TM238LFDC24DT) ST Transz
=20 PLC Logic
= 1} [Applicz '
b % cut
Copy
Paste
> Delete
Properties...
&' Add Function From Template
|T‘:| Add Object 4 | Application...

Add Device... Data Log Manager. ..

Insert Device... DUT...

Scan For Devices... Global Variable List. ..

Add Folder... Image Poal...
=" Fonctionsif [] Edit Object Interface...
ot
W 10(10) Export... Persistent Variables. ..
7 HSC (H
L PTO_PY Import... FOL
+-'a Ligne série Login POU for implicit checks. ..

iz T A I o e

+ 'i!. Ligne série

Relocation Table...
3 CaN

Symbol configuration... |

Text List...

Restore data from CSV file...

[ ]
LE

Save data to CSV file...

@ MyPL|
Trace...

Visualization...

B B2 5

Visualization Manager...

Select the application variables and copy them to the right area:

&3 conveyor.project* - SoMachine

£) Home o ;

oo Properties Configuration Commissioning Report
File Edit View Project Buld Onine DebugMatch Tools Window Help
H=E= 1 =R RA s N | | &

mﬂn stepabis | 0 Trans4 |[af Transi |} Transz [[j# Configurationde tiche | AF action step2 |7 Trans5 | |3 Step3_active
= comveyer -

= MyPLC(TM238LFDC24DT) Availablevariables Refresh Selected variables
-a PLCLDQLV Available Items = Selected Items [ Access Rights |
%Pu: t'""d1 =€) Variables oo | |76 vericties
o P‘OLT{:RGE)"EDH + IoConfig_Application_Mappings = POU
Eﬁ i o + IoConfig_Globals & arrival_conveyor_brake 5000 )
E—'i‘ ] 'D:t-sm‘j =8 rou # arrival_conveyor_forward 500, ]
E‘? :pa}byre_conveaor 4 arrival_conveyor_brake H001 "8 Data Types
r:!‘ ::D] Isd % arrival_conveyor_forward 5000 P |
LE‘*‘ ep/_actve & arrival_conveyor_green_light 50,
@A _SrtEDSEm“ 4 arrival_sensor 500 e
E;r T:::l # before_switch_high_sensor 5000
= # before_switch_low_sensor 5000
[} Trans2 # bigbux 500
[} Tranes % big_box 500L
D E 5 % BLINK1 LS
. # BLINK2
a Symbol configuration # departure_sensor_ba 500
- @ Task Cenfiguraton @ departure_sensor_forwand 5000
& masT = -
. P ftrigl £ G i
=-'% Fondtions intégrées q | ¥
5 10 (10}
LM HSC (H5C)

15 PTO_PWM (PTO_PWM)
+ Lignesériel
- Lignesérie2
3 can

Instance Path: I

Changed symbal canfiguration will be transferred with the next download or online change
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Then, close the "Symbol configuration” windows, rebuild the application and download it to
the PLC.

The syntax to use for referencing m238 PLC variables in VIRTUAL UNIVERSE PRO is as
following:

<application name>.<POU name or GVL for global variables>.<variable name>
Example:

Application.GVL.myvariable

means: global variable called "myvariable" of the application called "Application".
MyApplication.MyPOU.anothervariable

means: variable "anothervariable” of the module "MyPOU" of the application
"MyApplication”.
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Connection to a Siemens PLC S7-1200, S7-1500, S7-300 or S7-
400

The PC and the PLC must be connected to a network.

Virtual Universe Pro- stop * £
%
[
3| | = T El Connection
= : N Driver SIEMENS S7PLC v,
""" 9 World StiMone (propagate states) N
L& SCHMEIDER. M340 PLC ar SIMULATOR
| OPC CLIEMT

< | ADVANTECH 1/0

o SIEMENS PLCSIM GATEWAY

ROCKWELL Ethernet/TP

OMR.OM 5IM
ALTOMGEM PC executor O
IRAT AUTOMGEM il
#
_}
' B Connection
Drriver SIEMEMS 57 PLC
Status Stopped
Last error
Link guality [
B 57
IP address 192.168.20.5
CPU position 0
Options

The IP address of the PLC must be filled in the S7/IP address item. For the S7-400 PLC,
the PLC CPU position in rack must also be filled in the S7/CPU position item.

The usable variables for link names are inputs, outputs and internal variables. Bit, 16 bits

words, 32 bits words and floating types can be used. Examples: %I10.0, %MW10, %QWO0,
%MF15
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Connection to a Rockwell Compact Logix PLC, Control Logix
PLC or SoftLogix emulator

virtual Universe Pro- stop * A
%
C
E = Trrers B Connection
= . - ROCKWELL Ethernet »|
""" 9 Werld SHMone (propagate states) =
Lz SCHMEIDER M340 PLC or SIMULATOR.
Li@PC CLIENT

p{ADVANTECH 1/0

0| SIEMENS PLCSIM GATEWAY
SIEMENS 57 PLC
ROCKWELL Ethernet/IP

OMROM 5IM
ALITOMGENM PC executor
IRAL ALTOMGEN hat

virtual Universe Pro- stop * £

E| _____ T E Connection

. Ciriver ROCKWELL Ethernet/IP
9 World Status Stopped
Last errar

e |

Link quality i]

IF address 192,168,20.5
CPU position 0
Symbal file

Options

The PLC or PC (SoftLogix) IP address and CPU position must be filled in.

The usable variables for the links are Tags used in the Rockwell program running in the
PLC or the Emulator. For a Tag belonging to a program, the following syntax must be
used: PROGRAM:<program name>:<tag>, example: PROGRAM:MYPROGRAM:MYTAG
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Connection to an OPC server

AR

Virtual Universe Pro- stop *
E| _____ e E Connection
: : Driver OPC CLIENT =
""" @ World StiMone (propagate states) -

L5 SCHMEIDER M340 PLC or SIMULATOR
B OPC CLIENT
B OADVANTECH 10
o SIEMENS PLCSIM GATEWAY
of SIEMENS 57 PLC
o FOCKWELL Ethernet/IP
OMR.OM 5IM
ALTOMGEM PC executor
IRAT AUTOMGEM

Virtual Universe Pro- stop *

Aeaqr |

B Connection
Driver
Status
Last error
Link quality
= OPC
Server name or IP address
OPC server path

OPC CLIEMT
Stopped

OPC server name must be filled in. If this server is running on the same PC then the OPC
server path item must be left blank. For a distant server, the network name or IP address

of the server rmust be filled in.

Usable variable names for links are the OPC variables names.
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Connection to Siemens PLC-SIM

case of PLCSIM 5.4 SP<5

Virtual Universe Pro- stop *

%.
[
g = Trmms B Connection
""" @ World Status Mone (propagate states) -
Last error SCHMEIDER. M340 PLC or SIMULATOR.
Link guality OPC CLIENT
PLCSIM ADVANTECH 1jO
Options SIEMENS PLCSIM GATEWAY
SIEMEMS 57 PLC
ROCKWELL Ethernet/TP
OMR.OM SIM
AUTOMGEN PC executor (.
IRAI ALITOMGEN -
A
é
[
3 = Uninverse B Connection
o ' . Driver SIEMEMS PLCSIM G
""" @ World Status Stopped
Last error
t':-' W]
Server name or IP address 192, 168.20.5
Port number 5000
Options

The "PLCSimGateway.exe" program which is present in the VIRTUAL UNIVERSE PRO
installation directory must be launched. The "Server name or IP address" must be filled in
with the network name or IP address of the PLC where PLCSimGateway.exe is running
(use "localhost" as server name if PLCSimGateway.exe runs on the same PC).
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%, PLCSIM Gateway V1.002 =00 x|

Close

Read-Requests: I 0 Write-Requests: I 0

|PLCSim: Disconnected

Case of PLCSIM 5.4 SP>=5

In this case, PLC Sim emulator is considered as a Siemens PLC.

The NetToPlcSim.exe program which is on the VIRTUAL UNIVERSE PRO installation
directory must be launched, it creates a gateway allowing to communicate with PLCSIM in
the same way than a S7300 or S7400 PLC using a network adapter.

The STEP project must be defined with a CPU using a network adapter.
The selected PG/PC interface must be PLCSIM TCP-IP.

NetToPIlcSim.exe automatically sets up and activates a communication link between a
network adapter managed in PLCSIM with a 192.168.0.11P address and a 127.0.0.1 local
address. VIRTUAL UNIVERSE PRO can then be connected with the S7 PLC driver using
the 127.0.0.1 IP address.

The usable variables for link names are inputs, outputs and internal variable. Bit, 16 bits
words, 32 bits words and floating types can be used. Examples: %I10.0, %MW10, %QWO,
%MF15
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Connection to OMRON CX-Simulator

The driver for OMRON CX-Simulator emulator use a direct memory access technology for
reading and writing DM variables. If other OMRON variables types must be read or written
then copy to or from this variables must be written in the Omron CX-Programmer program
(Mov instruction can be used for doing this). The localization of the DM variables needs
that 2 DM words have to be preset with specific values at the beginning of the exchange
area. These 2 values are used as signature and permits the driver to found the exchange
table. The signature is only used at connection time. The 2 signature words are the words
number 0 and 1 of the table, the next word is word number 2, etc.

First signature word Second signature word | Third word (position 2
(position O of the table) | (position 1 if the table) of the table)
(value hex 4952) (value hex 4149)

Depending on the Windows version, this technology may needs VIRTUAL UNIVERSE
PRO to be run in administrator mode. For launching VIRTUAL UNIVERSE PRO in

administrator mode, right click on the VIRTUAL UNIVERSE PRO launching shortcut and
select "Run as administrator".

Virtual Universe Pro- stop * |
%
=
al| = Universe B Connection
""" 9 World Status Mone (propagate states) -
Last error SCHMEIDER. M340 PLC or SIMULATOR
Link guality OPC CLIEMT
Dptinng ADVAMNTECH IJ'IO

SIEMEMS PLCSIM GATEWAY
SIEMEMS 57 PLC
ROCKWELL Ethernet/IP
OMROM 5IM

ALTOMGEM PC executor

IRAI ALITOMGEN -

The configuration of the links is made by selecting the number of the DM word from the
beginning of the exchange table and the access type. The access type specifies if the read
or write will be processed to a bit of the word, to the whole word (16 bits integer) or to a
group of 2, 4 or 8 consecutive DM words used as 32 bits integer or 32 or 64 bits float (in
this case the number is the number of the first DM word of the group).
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Connection to AUTOMGEN

k|
_}
=
g = Universe E Connection
g iy v [eree
...... 9 Werld Status Mone (propagate states) -
Last error SCHMEIDER. M340 PLC or SIMULATOR.
Link quality OPC CLIENT
AUTOMGEN AJADVANTECH I/0
Options SIEMEMS PLCSIM GATEWAY
SIEMEMS 57 PLC
ROCKWELL Ethernet/TP
OMROM SIM
ALUTOMGEN PC executor
-

The Execution/Connection TCP-IP/Server of the AUTOMGEN project properties must be
checked.

virtual Universe Pro- stop * |

E| _____ e = Connection
: = Driver IRAI AUTOMGEM
""" 9 World Status Stopped
Last error
Link quality 0
= AUTOMGEN AUTOSIM
Server name or IP address localhost
number 5000

If AUTOMGEN is running on a distant PC, the network name or the IP address must be
filled in the "Server name or OP address” item. If AUTOMGEN is running on the same PC
then "localhost" must be used.

The usable variable names for the links are the whole AUTOMGEN variable names.

The "AUTOMGEN PC executor” driver permits a faster connection with the PC executor of
AUTOMGEN.
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Connection to CoDeSys

..... Universe B Connection

Lag ADVANTECH I/O

Lin|SIEMENS PLCSIM GATEWAY
CofSIEMENS 57 PLC
0pROCKWELL Ethernet/IP

This connection permits an access to the CoDeSys compatible targets. The "CodeSys Ini"
item have to be filled with the CoDeSys connection setup as defined in the INI CodeSys
files.

t Virtual Universe Pro- stop - gateway v3.vu

File Editon Configuration Simulation 7

%

[

o =

2 | - = Universe E Connection

e Driver CODESYS
Status Stopped

[Server]
PLCs=1
PLCO=PLC1
[PLC:PLCT]
Codesys Ini interfacetype =GATEWA
reconnecttime =15
waittime=10

Options

An example of connection with Gateway 2 and Gateway 3 and associated CoDeSys
projects can be found in the VIRTUAL UNIVERSE PRO examples directory.
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The variables of the CoDeSys project which must be read or written by VIRTUAL
UNIVERSE PRO have to be added in a Symbol Configuration item:

............ Pt Atuuna VLU LS S s

Logigue APT

b Anplicati Eléments disponibles | Droits d'acces | Eléments sélectionnés | Droits d'acces |
] ication . .
wil JPG\-'L +- 103 Variables s =103 Variables

+- ™8 Types de données = ﬂG\u’L

m Gestionnaire de bibliothéque

@ arrival_conveyor_brake 5000 K ]
S—?U (P:G) ten2 = | @ arrival_conveyor_forward 5000 4
=I§ action_step 4 arrival_conveyor_green_light 5000 "
1, departure_aonveyor . | # before_switch_high_sensor 5 &
h i — — R e
_g\ ;‘;p_’;b's . @ before_switch_low_sensor 50 k]
|:==;>A po_ac _VE % departure_sensor_badoward K ]
p Step?_active << -5@
At Trans0 @ departure_sensor_forward
n Transd % middle_conveyor_brake -5 %
E Transz % middle_conveyor_forward 4y
=§}>. Trans3 @ switch_conveyor_backward k]
fEa T::; % switch_conveyor_brake ¢ 4y
= % switch_conveyor_forward 5000 4y
7 Trans5

LI} :
Types de données
Fie Configuration de symbole a Typ

= @ Configuration de tiche
£ MainTask

The syntax to use for referencing CoDeSys variables in VIRTUAL UNIVERSE PRO is as
following:

<application name>.<POU name or GVL for global variables>.<variable name>
Example:

Application.GVL.myvariable

means: global variable called "myvariable" of the application called "Application".
MyApplication.MyPOU.anothervariable

means: variable "anothervariable” of the module "MyPOU" of the application
"MyApplication".
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Universal connection

Virtual Universe Pro- stop * #

%

-

3 E| Universe |} Connection

= - Driver UNIVERSALMA =]
@ Worle| it SCHNEIDER M340 PLC or SIMULATOR &

U

UNIVERSALMA

OPC CLIENT
ADVANTECH IO
SIEMENS PLCSIM GATEWAY

SIEMEMS 57 PLC
ROCKWELL Ethernet/IP
OMR.OM 5IM
ALUTOMGEM PC executor
IRAT AUTOMGEM

Options

This connection permits an universal access to the variables stat of a PLC emulator
running on the same PC. The main concept is to identify the PLC emulator by the name of
its process and to localize an exchange area with a signature.

Virtual Universe Pro- stop *
E Connection

E| Universe
o Diriver UMIVERSALMA

@ Worle| oy -

Laal £

faenan |

opped

E UNIVERSALMA
Process search string SimRun

52494941

Exchange area signature
Options

The "Process search string" parameter allow to identify a process. The first process found
with an exe file name associated containing the search string will be used. Warning, this

string is case sensitive. The Windows Task manager tool can be used to list the running
processes.

The "Exchange area signature” parameter allows to localize in the process memory the
beginning of an exchange area which will be used to read and write variables stats to and
from VIRTUAL UNIVERSE PRO.

This parameter is defined as two hex digits per character. By example, 52494941 will
define a 4 characters string "RIIA".

The "Connection mode" parameter can be one of the following values:
- "Simple" : the string is simply searched,

- "Extended" : in this case, a more complex search is done to avoid false positive. This can
be usefull if the searched string is duplicated in the process memory, it can append,
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depending of the process internal structure. With this "Extended" mode, three consecutive
special bytes following the signature will be used as follow:

- 1st byte: must be increased at least one time per second by the process,

- 2nd byte: VIRTUAL UNIVERSE PRO writes this byte with different values during the
connection process. The process must calculate a value from it and write the result into
the 3rd byte in less than a second.

- 3rd byte: must be calculated from the 2nd byte and written by the process. The result
must be the square of the 2nd byte (Eg. 3 in the 2nd byte would write 9 in the 3rd byte).

In the PLC emulator, the signature must be written at the beginning of the required
exchange area zone. The easiest way is usually to do this by adding some code to the
project which is running inside the PLC emulator.

Remarks :

- it is recommended to use a signature with at least 4 characters to avoid a false
localization,

- it is recommended to make tests to obtain a successful work.

The links defined in VIRTUAL UNIVERSE PRO use a position from the beginning of the
exchange area and an access type. The position is arbitrary specified in number of 16 bits
words. The access type specifies if the read or write will be processed to a bit of the word,
to the whole word (16 bits integer) or to a group of 2, 4 or 8 consecutive words used as 32
bits integer or 32 or 64 bits float (in this case the number is the number of the first word of
the group).

This technology permits to read and write words in the exchange area. If other PLC
emulator specific variable types have to be written or read, then copy instructions must be
added in the program (see example below).
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Example: using universal connection with PLC emulator of the WinSPS-
S7 software (MHJ-Software)

1- setting up connection in VIRTUAL UNIVERSE PRO

Virtual Universe Pro- stop - conveyor.vu

|
—
C
3| | F- Universe (B Connection
= Driver LUMIVER.SALMA
Status Stopped
Last error
Link quality 0
E UNIVERSALMA
Process search string Ws7
Exchange area signature 52494941
{Options;

The exe file name of the process which is the PLC emulator for the WinSPS-S7 V5
software is "w7sv5.exe". The "ws7" search string will identify this process.

Arbitrary, the signature is defined to 52494941 RIIA string.
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2- defining the signature at the beginning of the exchange area in the emulator

emo WinSP5-57 V5.031 - CONVEYORWINSPS.WSTY (CGVAUTOMGEN V7 \IRIS3D\VIRTUAL UNIVERS\IRTSZD\BIN\DEMO EXAM

n

ile Edit Block PLC View FPLC-Mask Extras Help

LN E SR S EEEEEE X e ARSI
?, Edit project: o I8 rroject content I 0B1 IO 100 3@
= =-_] CONVEYORWINSPS.WS7 (Solution] S
[= ol - 'l =, i = » ™ "
S E o) (@ 57-PROG-02082012-121456 [ A 55 3k B = 48 Load 0B100into the PLC ¥ Synchronize
'g 5 .. Blocks i | Address | Declaration | MHame | Tvp
- [ --<II Symbolic = 00 temp T OB100 EY CLASS B
3 B-fie Vars o 1.0 temp T 0OB100_STRTUP BYT
5 -] Documentation = 20 temp T OB100_PRIORITY BY1
it @l Hardware stations 2 30 temp T OB100_DE_NUMER BY1
1l PLCOnine 5 2| R r—
o
§ "Complete Bestart™
I =
= 8  Block comment=
(4] (_I':'
= o
= ot
I =
=
2 G| - FBD L&D 5y Network 1
&
- Network comment=
| L 21065
= 1 T MW 0
£ 2 L 18753
=3
5 3 T MW 2
3

The exchange area is arbitrary localized from MWO STEP7 variable.
The following program lines

L 21065

T MWO

L 18753

T MW2

write the 4 characters RIIA in the STEP7 words MWO and MW2. In the following case
(STEP7 language), these 2 words are mapped to 4 consecutive bytes in memory. This
initialization is made only one time at program startup (use of OB100 STEP7 block).

3- copy from and to the exchange area

Our sample use 5 digital inputs and 15 digital outputs. Arbitrary, inputs 10.0 to 10.4 and
outputs Q0.0 to Q0.14 are used.
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The code for copying variables is as following:

bPS.WS7 (CYAUTOMGEN VZ\IRISZD\VIRTUAL UNIVERS

Help
|

LR TETE T RERE |
simulator j nn

n ; EF‘FEIjEEt content  HIN el RIS . CB100 . FC1 -

rtion] S S
I56 A @ @ ih H = -A LnadcﬂNetWDrk1 Copy 140 from and to exch
A ddiess | Dreclaration | M ame | Tvpe

0.0 temp T 0OB1 EY CLASS BYvTE
1.0 temp T | OB1_SCAM_1 BYTE
20 temp T OB1_PRIORITY BYvTE

AN e T mbDd 0D kllIkdDD D%'TC

K i
"Cyclic main program"

Block comment=

- FED LAD 5y [Wetworx 1

Hetwork comment=

IW
oW

B ' < -rroG-02082012-121456.PR] 55 (o
(WU T T
[ I o B
[T e T Y Y

For convenience and for this example, the variables are copied by group of 16. The MW4
STEP7 word matches the inputs, MW6 STEP7 word matches the outputs.

Summary of the use of the PLC emulator memory:

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

"R" 52 "I'" 49 "I'" 49 "A" 41
Word STEP7 Word STEP7 Word STEP7 Word STEP7
MWO MW?2 MW4 MW6

Echange word #0 Exhange word #1 Exhange word #2 Exhange word #3

Inputs STEP7 Outputs STEP7
IWO QWO
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3- VIRTUAL UNIVERSE PRO links

|

Mame | AJiasl External variable
Conveyor 1 Rotates rollers sens 1 WORD3.0
Conveyor 1 Rotates rollers sens 2 WORD3.1
Conveyor 1Rollers brake WORD3.2
Bottom sensar WORD2.0

switch on/foff red light WORD3. 3

switch on/foff arange light WORD3.4

switch on/off green light WORD3.5

Top sensor WORD2.1
Conveyor Switch Rotates rollers sens 1 WORD3.6
Conveyor Switch Rotates rollers sens 2 WORD3.7
Conveyor Switch Rollers brake WORD3.8
Backward sensor WORD2.2
Forward sensor WORD2.3
Conveyor 2 Rotates rollers sens 1 WORD3.9
Conveyor 2 Rotates rollers sens 2 WORD3, 10
Conveyor 2 Rollers brake WORD3. 11
Conveyar 2 sensor WORD2.4

switch on/off red light WORD3, 13
switch on/off orange light WORD3. 12
switch on/off green light WORD3, 14

4 | i

A
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Example: using universal with SoMachine simulator

Modifications of the SoMachine project

Adding a string containing the signature and a buffer for exchanges in global variables:

roject - SoMachine

£ Accueil . - : -
L= F'FOPTIET.ES CCIFIT_IQUFBTIOI'I Mise en service Rappon
r Affichage Projet Créer Enligne  Mise au point/Surveiler Outils  Fenétre  Aide
b B ER K A4 e %2 I i I 98 | | =
q @ GVL[ & masT | 7] POU [[2] vuprouma |
r hd 1| VAR GLOBAL
Tontrofler (TM258LR20T) 2 END VAR
Logique APT = 2| VAR GLOBAL
£ Application a “vustr: STRING := ' JRRAXXXXXKHOOOXXKKKKI00MH KKK KK KKK
@ aw 5| END VAR
m Gestionnaire de bibliothéque & | -
POU (PRG)
Els'\ action_step2
l'i_lj){ departure_comveyor

Adding program code allowing the process of "Extended"

&3 conveyor.project - SoMachine

connection mode:

£ Accueil o - : ;
] o= Propriétes Configuration Mise en service Rapport
- Fichier Editer Affichage Projet Créer Enligne Mise au point/Surveiler Outls Fenétre  Aide
CEI&E] d BEE X (4h 4T Y 2 I |- (T | O | | e
4“ GYL [é) MAST - . vuprmlma]
comvevor hd 1 PROGEEM vuprouma
d =B mycontrolier (TM2ssLrEDT -z v
=B Logique srr 3 QDO AT $QD0: DWORD;
=} Avplication 4 ID0: DWORD:
@ o 5 END VAR
~fif) Gestionnaire de bibliothéque = & VAR
= [8 rou (rre) 7 MDO AT $M0: ARRAY[0..31] OF BOOL:
EI;\ action_step2 2 END VAR
E';\ departure_conveyor 5 -
E';\ step3bis
p Step7_active
Step3_active
@- Trans0
@r Trans1 P
[ Trans2
@_ Trans3 1 vustr[4] :=vuar.r[t1] +1; i
=2 Trans4 2 vustr[8] :=vustr[5] *vustr([5];
Trancs 2| vustr[10]:=DWORD TO BYTE (QDO):
vuprouma (FRG) ? vustr([1l]:=DWORD_TO BYTE (QDU{Z??J H
m 2 Configuration de symbole 5 vustr([12] :=DWORD_TO BYTE (QDO/&35538):
= @ Configuration detide g| vustr[13] :=D'hURD_'['O_BY'I']? (QD?flc.' T7216) ; -
H @ MAST 7 ID0:=vustr[l4]+{vustr[15]*256)+({vustr[16] *63534) +(vustr[16]*16777214);
- Bpert N
12 PowerDistribution (POWER) 5|  MDO[O]:=DWORD_TO BOOL(IDO AMD 1):
:‘; DM72F0 (DM72F0) 10 MDO[1]:=DWORD TO BOOL(IDO AND 2);
:‘; DM72F1 (DM72F1) 11 MDO[2] :=DWORD_TO_BOOL (IDO AND 4)
+l; ™S 1z MDO[3] :=DWORD_TO BOOL (IDO AND 2);
—% Ethernet 13| MDO[4]:=DWORD TO BOOL(IDO AND 1&310):
- m ModbusTCP_Slave_Device (ModbusTCP Slave Device) e MDO[3]:=DWORD_TO_BOOL (ID0 AND 16%20);
'L Ligne série 15 MDO[&] :=DWORD_TO BOOL(IDO AMD 1&240):
!a caND 14 MDO[7] :=DWORD TO BOOL (IDO AND 1&88E20);
17|  MDO([2]:=DWDRD_TO BOOL(IDO AND 16%100);
15| MDO[2]:=DWORD_TO BOOL(IDO AND 1£2200):
13|  MDO[10]:=DWDORD TO BOOL(IDO AND
20| MDO[11]:=DWORD_TO BOOL(IDO AND
21| MDO[12]:=DWORD_TO BOOL(IDO AND
22| MDO[13]:=DWORD_TO BOOL(IDO AND
23 MDO[14]:=DWORD_TO BOOL(IDO AND
24 MDO[15] :=DWORD TO BOOL({IDO AND
25 -
28 |
27
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Adding cyclic call to this code:

&2 conveyor.project - SoMachine

™ -
] o) Accueil Propriétés Configuration Mise en service

Fichier Editer Affichage Projet Créer Enlgne Mise au point/Surveller Outils  Fenétre  Aide

CEI& | dh 2% | B | o~ 0 |3 | OF I | &

_ @ 6L & masT (7] Pou [[5] wuprouma |
=3l comeyor hd |

{1 = MyController (TM258LF20T)
= @1] Logique APL

= I} Application Priorité (0.31 ): |15
@ o -
. . ras —Type
m Gestionnaire de bibliothéque
" Intervalle
=-[%] pou (PrE) | cydique =] e
E'?l action_step2
E:a departure_conveyor —Horloge desurveillance
i step3bis
= W i
s step7_active W Activer
[E8 step3_active Temps (p.ex. [100
@I‘ Transd t#200ms) :
i} Trans1 sensibilité : ft
B Trans2
@ Trans3
E:'r Trans4
E'r Trans5 —FOU
vuprouma (PRG) Ajouter ['appel POU
-1 Configuration de symbole ; .
= @ Configuration de tade Suppr|mer|appel< vuprouma )
@ MAST Ouwrir le POU
= Expert
2 _.pe o Changer l'appel
u.. PowerDistribution (POWER)
[l omz2rFo (om72F0) Manter
1% om72F1 (DM72F1) Descendre
+.%% TMs
=& Ethernet
ﬂj ModbusTCP_Slave_Device (ModbusTCP Slave Device)
k3 Ligne série
2 canD

Configuring VIRTUAL UNIVERSE PRO

Virtual Universe Pro- stop - conveyor.vu

_}

C

5 B Connection

- Driver UNIVERSALMA
Status Stopped
Last error
Link gquality 1]

B UNIVERSALMA:
Process search string SoMachine
Exchange area signat 44525241
Universal ma connecti Extended
Options
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Connecting to Universal Gateway

Universal Gateway allows the communication with several PLCs even if they are of
different models.

Select "Universal Gateway" in the VIRTUAL UNIVERSE PRO properties:

Virtual Universe Pro- stop - conveyor.vu

..... E Connection

Driver LIMIVER.SAL GATEWAY
Status Stopped

Last error

Adead |,

Link guality 0
Dptions

Links syntax
The general syntax for links are <variable name>@<gateway name>

Links examples :

I A

Bottom sensaor

Conveyor 1Rotates rollers sens 2
switch onjfoff red light

switch on/foff orange light

switch on/foff green light
Conveyor 1Rollers brake

4 ||B variable UG
Conveyor 1 Rotates rollers sens 1

Conveyor Switch Rotates rollers sens 1

Conveyor Switch Rotates rollers sens 2
Conveyor Switch Rollers brake
Top sensor

Conveyor 2 Rotates rollers sens 1
;I Conveyor 2 sensor

Conveyor 2 Rotates rollers sens 2
3 switch on/foff red light

switch onjfoff orange light

switch onjfoff green light
Conveyor 2 Rollers brake
Backward sensor

Forward sensor

departure 1 collision 1

return from departure 1
departure 2 collision 1

return from departure 2

return 2 from departure 1

return 2 from departure 1

A d 4 1 E

Q2 0@KWAYF1
I 1L 0@XWAY#1
02, 1EXWAY #1
o2, I@OWAY#1
Q2 4@WAYF1
T2 SEKWAYF1
o2, 2@XWAY #1
o2 6@KWAY#1
B2 TENWAYF1
Q2 B@NWAY 1
Tl L 1E@XWAY#1
Q2. 9@KWAY#1
Tell4@KWAY#1
Q2 10@XWAY =1
Q2 12@NWAY#1
Q2 13@NWAY#1
02 1HEXWAY#1
Q2 11@XWAY =1
Il 2@XWAYF1
Bl L 3@NWAY#1

-

|memr5witdnﬂntat5mlerssu152

Please read the Universal Gateway manual for more informations.
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Direct extern variables access

In virtual controllers, inputs and outputs blocks of Fbd / Sfc language can use a special
syntax for accessing directly the external variables.

The syntax is \*\<name of external variable>

The name of external variable depends on the driver.

Example with the use of Siemens S7 driver:

Edit

Name | Lang. .. | Condition | Variable |
Page #1 Fbd/Sfc  Awlays execute

Program pages list Delete | Modify | Add

Name

Controller local variables list

O==mema o-o-an@mm|]

. . Show full path for
Properties of item selected [ variable names

in the program zone Drage items
above to the

Items added reference program zone
behaviors by default

BLINKS00MS.

Program zone

Grid: IS_ IS_

Cancel| RUN

—
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