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Introduction

Netzwerk fir Forschuna, Lehre und Praxis

« Developed for the European Researchers' Night — Upper
Austria (27.09.08)

< Focus on presentation of scientific work

« Cooperation
— GUP JKU (http://www.qup.jku.at/)
« Software development
— IC KU (http://www.interface.ufg.ac.at/)
¢ Physical Interfaces
— The Visioneers (http://www.thevisioneers.com/)

and DMA KU (http://www.dma.ufg.ac.at/)
* 3D Artwork

22.04.09 Space Trash - An Interactive Networked Virtual
Reality Installation
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¢ Introduction

¢ Concept and Game Play

¢ Physical Interfaces

¢ Visual Design

¢ Software Implementation

¢ Presentation and Installation
¢ OQutlook and Future Work
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« Requirements (different from most games)
— Easy to learn
— Limited time
— High amount of players
— Interesting for observers
— Technology demonstration
— Immersive with the help of stereoscopic display technology
— Topic (creating awareness)
— Long time motivation not necessarily a requirement

— Balanced game play which works with experienced and
inexperienced players
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* Topic: Space Trash
— Hot topic, doable, easy to transport the message
* Game Play
— 2 teams of 3 players each have to collect trash in space against
time
— Different designs (input devices, avatars and installation)
— Two groups Hackers and Old Men
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« Concepts
— Intuitive input possible
— Immediate mapping of user movements into the game
— Use of real trash and used parts

— Input measured by potentiometers and processed by Arduino
boards
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« Player Tasks
— Each team consists of three players with a different task for each
player
— Control of the space ship (navigation — 2 players)
— Aiming and collecting trash (interaction — 1 player)
¢ Rules
— Game area filled with trash and satellites
— Separate sectors available
— Sectors have to cleared in a given time frame

— After given time a new satellite is launched (bonus score if sector
is cleared, danger of collision if thrash in the sector)

— Collection of trash gives positive score
— Collision with active satellites gives negative score
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« 3 users with 3 different physical interfaces per site
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« Potentiometer (Poti)
— Resistor with a sliding contact
— Adjustable voltage divider
— Cheap, easy to gather data

Physical Interfaces

¢ Arduino Board (www.arduino.cc/)

Connection

22.04.09

Post-processing of signals
Output via serial interface
Cheap and easy to use

Ideal for homebrew installations

of sensors
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« Initial Concepts — Atmosphere and Perspective

e 2.
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« Initial Concepts — Satellite-, trash- and ship designs

22.04.09

Visual Design
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¢ Low-poly modelling in 3D Max
— Model generation and texturing
— Separation into trash pieces

« User guidance Design
— Head-Up Display

Active !

22.04.09 Space Trash - An Interactive Networked Virtual
Reality Installation

12



http://www.arduino.cc
http://www.arduino.cc

i, 'm
1| . H || . 1
) oranncs xerin |mp|ementat|on i) jonmmncs kepin |mp|ementat|0n
UNIVERSITAT LINZ UNIVERSITAT LINZ
Netzwerk fir Forschuna, Lehre und Praxis Netzwerk fir Forschuna, Lehre und Praxis
SCORE: O SPEED: 003.90
: P o
22.04.09 Space Trash - An Interactive Networked Virtual 13 22.04.09 Space Trash - An Interactive Networked Virtual 15
Reality Installation Reality Installation
it
LS . .
A0 sonannes ke Implementation JOHANNES KEPLER Software Implementation
UNIVERSITAT LINZ UNIVERSITAT LINZ
Netzwerk fir Forschung, Lehre und Praxis Netzwerk fir Forschuna, Lehre und Praxis
I — - * inVRs Framework
e : — Modular Virtual Reality framework
— Open Source (LGPL) (www.invrs.org)
— Focus on input and output interface as well as extensibility of
single components
— Support of stereoscopic multi-display with help of OpenSG
| Input Interface ‘
S | Navigation Module | | Network Module | | Interaction Module |
,‘ E System Core
2 | Event Manager I I Transformation Manager |
| World Database l I User Database |
| Output Interface ‘
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« Software components and team distribution
— inVRs
— Navigation
— Interaction
— Inverse Kinematics
— Physics
— Network
— Game Logic
« Combination of all aspects and game play definition
— Graphical effects
» Shaders, Reflection Mapping, Shadows Mapping
— Head-Up Display
* Mini Map, Target Indicators, Splash Screens
— Audio
« Soundtrack and Sound Effects

JOIANNES KEPLLR Software Implementation
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« Navigation
Defined by Navigator and Accelerator
Closely coupled to physics simulation
Accelerator

« Generates linear values which are used as an impulse for the

ship

Navigator

« Defines orientation and height
Issues

¢ Cybersickness

« Loss of orientation
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¢ inVRs Framework * Interaction
— Modular Virtual Reality framework — Typically consists of selection and manipulation
— Open Source (LGPL) (www.invrs.org) — Atinitial discussion it was not clear whether 3D or 2D interaction
— Focus on input and output interface as well as extensibility of is used, thus we developed following a twofold approach
single components — HOMER vs. Go-Go
— Support of stereoscopic multi-display with help of OpenSG - Go-Go
* Non-linear mapping of 3D sensor on 3D cursor position after
‘ Input Interface | a certain threshold is passed
| Navigation Module | I Network Module | | Interaction Module | - HOMER
« Selection via ray-casting
System Core — « Cursor transformation to selected object
| Event Mansgee | | Linstomrakon Ml | ¢ Local manipulation with remote object coordinates
| World Database | | User Database | * Mapping of 2D interaction in three-dimensional space
— Calibration of installation becomes necessary
‘ Output Interface |
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* Inverse Kinematics
— Originates from robotics
— Typically used for simulation
— Robot arm of the space ship is controlled by IK simulation

— Finding of the position of the joints of the arm with information of
base position and orientation as well as end effector
transformation

— Two common approaches were implemented
» Cyclic Coordinate
Decent (CCD)
« Jacobian Transpose
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PiR Software Implementation

¢ Physics - Problem Modelling
— Manual specification of physical representation
— Finding an ideal representation is often complicated
« Inside of the objects is modelled
« Instability through proportions of length, width and height
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¢ Physics ¢ Network
— Implemented as an inVRs module — Hybrid architecture
— Wrapper using Open Dynamics Engine (ODE) — TCP for events, UDP for geometrical transformations
— Simulation of Rigid Body Dynamics in general
* Collision detection, Simulation, Result
— Additional representation of simplified objects necessary to Application
reduce needed processing power Server
— Typically objects are represented by spheres, boxes and Application Clent
cylinders or a combination of these geometries AN
Input Server i‘ \‘: Input Server
Application Client X X
Zur Anzeige wird der QuickTime™ \k
Dk
Users Display Display Users
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* Presentation Concepts ¢ Outlook
- JKU — First stereoscopic installation supporting large scale networked
+ Focus on technology physics simulation
« Slide show, technology posters — Networked collaboration and collaboration in teams in order to
— KU control a single entity
- Focus on topic - N_ovel |r_1put devices mapping user movement on physics
simulation
» Use of props (hats, powerbars, etc.)
e Future Work
— Public presentation on a variety of festivals
— Desktop version with modified game play
« Additional intro sequence explaining the background story
« Accelerated game play, multiple levels, 1 vs. n players
« Additional 3D models
— Evaluation of the application
" s o e User studies
Kommen sie sur Kunstuniverstat, Horsaal A, 1 0G 19 - 24 Uhr R e
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Coding and Software Architecture

— Christoph Anthes, Philipp Aumayr, Clemens Birklbauer, Roland
Hackl, Marlene Hochrieser, Roland Hopferwieser, Simon Opelt,
Robert Owen, Christoph Payrhuber, Stefan Simmer, Georg
Stevenson, Roland Landertshamer, Bernhard Lehner, Marina
Lenger

3D Artwork

— Clemens Mock, lvan Petkov, Magdalena Reiter, Alexander
Wilhelm

Physical Devices

— Margit Blauhut, Anika Hirt, Dolo Piqueres, Ricardo Nascimento,
Mika Satomi, Wolfgang Wdgerer

Audio
— Martin Lenzelbauer
Initial Discussions and Technology Advice
— Helmut Bressler, Thomas Koeckerbauer, Johannes Zarl
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