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i Motivation

= Real-time virtual environments
= Virtual environments are very complex

= Very heterogeneous: different hard- and software
systems

= Programming knowledge and scripting languages
= Goal: simple component oriented concept

= "LEGO"-Kit -




‘L Motivation: OMVR->SAVE
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omVR/1 (1997) omVR/2 (1998) SAVE (2000) SAVE (2001)

15t Prototype training scenario H,S Different scenarios M'odeling tools,
feasability study HMD, SGI 02 Dynamic and static motion platform
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New framework for a more
flexible design of our virtual
environment



i Requirements for the design

= Flexibility

= Reusabllity

= Extensibility

= Usability

= No scripting languages
= Easy to learn

Everybody should be able to build a virtual environment



‘L Component oriented design

= Comparable with:
= Semantic networks and Frames

= JavaBeans
= COM

= Modularity
= The component

Component Input slots

Geometry, Behavior

property

Output slots



i Component oriented design

= Simple components

= Components have their behavior (complex)
and can be connected together

= Compound objects
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‘L Component orient

= Repository

= Repository Manager

= Modeling tools

= Scenario description file

= Simulation

Szenen
Beschrai-
bungs-
dateien

Werwaltet die Objekte im Repository

Repository- Positions-
Editor Editor
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Repository

ENEE

Objekte

das Szenario das Szenario Repository Manager

Abhéngig-
keits-
Editor

Simulation

ed design

Import und Export der

Gehbereich- Trainer GUI-
Editor Editor
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‘L Implementations

Abstraktion in eine
Komponhente

Beschreibung durch
einen VRML-PROTO

Komponenten der Szene

FROTO YRLever
[
Transtorm { eventin SFBool toggle_state
Teverine e Einbindungindie| 2% S0 5
url "maodelshebekl i Szene evemlngSE;%ol ﬁll;);aibleﬁoucha
3 evel ool state_change
muttiplier -1.0 field SFModde lewer MULL
field SFFloat multiplier 1.0
translation -34 18 956 33 127 65 figld SFInt32 nrFrames 100
rotstion 100 1.5708 of— 1
I3 i
Tranzform { 1
children DEF leverB YRLever {
lever Inling § e
url "modelzhebell " Komponenten Typen
3 (Prototypen)
muttiplier -1.0
i
translation -34.18 956.33 127 66
ratation 010 15708

C++ Abbildung

Graphische Ausgabe

class VRLever : public

YRAnimatedObject

{

puhblic
WRLever();
~VRILeverd,

Real object

Abstraction

Component (Lever)
Mapping
Prototype

Intergration

Scenario description file
contains the objects

Implementations

Simulation



i Implementations

clickableButton

VVRClickable

buttonSwitch

Lt |
VRSwitch

VVRGeometry I VRGeometry

intCast

VRIntCast

ROUTE clickableButton. clicked TO intCast.inState

ROUTE imCast. outValue TO buttonSwitch. setChoice

VVRClickable

VRSwitch

VRIntCast

~ outWalue

VRGeometry

syvitchGeametty1 wrl

VRGeometry

switchGeametry 2 wrl

: | IIE
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Modeling tools

¥

Repository

Modeling tools
= SceneBuilder
= RouteEdit - Dependencies tool

Scenario description file
Simulation
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SceneBuilder

Symbolleiste
Registerkarten Meniileiste

€§5ceneBuilder v. 0.7

Hle Views Tools | Options Help

7| Component |

IC

entluftwrl
fahrrad.verl
fawlogo il
gehaeude . wrl
gebasude wrl
graus . wil
guplogowtl
hebelklwrl
lightrag el
lightrmap2 wel
nivanzeige el
nivstaender vl
ormvlaga el
platifarm
regelvent.url ]
roh40050 wrl
rahr04020.wrl
rahrQ404a0.wrl
rohr04100.wrl
rahr04 200wl
rahr1 0040wl
rahr1 0200wl
rohr20050.wrl
rahr2071 00wl
rohe ¥ 000 el %
Add component

Clhick and dragltu translate objects in thé X direction.
[ "4
Statusleiste Ansichtsfenster




‘L SceneBuilder

Scenegraph | o~
&5 BranchGroup [Contral Root] : Siuppel
2 TransformGroup [TestScale] ; :
2. Switch [CoordSwitch]
o & Group [Group 4]
@ TransformGroup [Group 4]
& TransformGroup [regelent]
9 ﬂh Group [Group 3]
Q@ TransformGroup [Gooup 3]
€ TransformGroup [rohr20100]
@ TransformGroup [graus]
o 5?-‘._, Group [Wiews]
- d& Group [Mouse Behaviors]
E#' Backaraund
& Grid [+Z Plang]

TransformGroup: |Gr|:u.|p 3

TransformGroup [robr20100]
TransformGroup [graus]

Add.. Remove




i SceneBuilder
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‘L RouteEdit

[E3RouteEdit
File Edit View

=]

Component types Compound component ty... Components Route Commands
WREMagicButton YRBypassSchieber manormeter ROUTE manometervalue_changed TO max.set_in
YREManameter YRTest max
Errors:
rn_nj
% || B2
manaometer VRMannmeter| |ma}{ YR ax
| |
I:l set_value value_changed -. set_in out_changed I:| L%
D zet_time
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SAVE - Safety Virtual Environments

Safety training for a
virtual refinery




SAVE - Safety Virtual Environments
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* SAVE - Safety Virtual Environments
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Summary

+

Personnel reviews

= Component oriented design
= performance (20-25 fps)
= Scripting language
= Modeling tools
= SceneBuilder
= RouteEdit

OpenGL Performer (IRIX)
Complex components
More complex components, LOD, PC-version (LinuX)
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