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jve virtual environment
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Program
14:00 Welcome
14:05 Overview
14:30 Demos in the

15:00 Wrap - up and disc
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Technology migrates i
Build scalable architec
Multi-sensor extension rsive virtual environments
Real-time 3D integration
Design extensible applicat mming interfaces (AP

Allow collaboration



Mission

2 Build a prototype
and video acquisit
collaborative wor

ly immersive
jronment for

borate in virtual

s, vision, computi

2 Allow users to meet
worlds using advance
and networking techni

2 Development of
reality applicati



The blue-c

$2 The blue-cis a pro
technologies and

2 The blue-c team is ¢
Zurich working on h
design, interaction, vi
applications for the pro

of groups from ETH
software, interface




Key-features

Q  Immersive

Q2 Distributed an

Q Collaborative

2 Photo-realistic th

The blue-c

and rendering of u

¢ No avatars



Applications

2  Architectural ineering design

& Digital collabo product design and
development

& Medical simulati

The blue-c

Location-based ent



lue-c Team

Computer Graphic
Department of Comp

Center of Product
Department of Mecha

Computer Aided Arc
Department of Architectu

Computer Vision Labora
Department of Information Te
Electrical Engineering - ETHZ

MultiMedia Lab
Department of Com



blue-c1
(Mar. 2002)

Prototype 1 (JAPE)
(Nov. 2000)
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Computer Graphics
Laboratory
Project Lead Prof. M. Gross
E. Lamboray
M. Ndf
Team
Members

S. Wiirmlin

S. Miiller

Computer Aided
Architectual
Design

Group

Prof. L. Hovestadt

Prof. L. Van Gool

S. Lang

Dr. E. Koller-Meie

. Mieusset

Dr. T. Svobod




, Overview

Groups

Computer Graphics Lab

Center for Product Devel

Computer Aided Architect

Computer Vision Group

Total




Investment

Groups

Equipment

Computer Graphics
Laboratory

CHF 50K

Center for Product
Development

CHF 1K

Computer Aided
Architectual Design

Computer Vision
Group

Total




Investment

Groups

Equipment

Computer Graphics
Laboratory

CHF 50K

Center for Product
Development

CHF 1K

Computer Aided
Architectual Design

Computer Vision
Group

Total




Patents

Tactical Patent
“Verfahren, Vorrichtung
und Gerdt zur Erfassung von
Bilddaten”

PCT/CHo1/00383

Tactical Patent
“Projektionsvorrichtung und
Verfahren zur Wiedergabe
und Erfassung von
Bilddaten”
Nr. 2002 0436/02

Tactical Patent
“System und Verfahren zum
Erzeugen von 3D-Bilddaten”

Nr. 2002 1044/02




Q2 Application program

K Multimedia networkin munication




Center of

Development responsibi

HARDWARE develo

82 Construction of the
$2 Projection screens
$2 Stereo projection hard
§2 Synchronization of comp

2 Applications



Computer Aide ural Design

Development responsibi

CONTENT

2 Applications

2 Interface Design
§ Physical design of the
2 Webpage design and pu



Development Responsib

INTERACTION and

$2 Fore- / background s

2 Silhouette extraction



The blue-c

A collaborative immersivevirtual environment

2 Design



Overview

@ Technology of a highl ve projecton and video
acquisition environme borative work

R Allow user to meet and e in distributed virtual

worlds
& Development of collaborati ]
applications
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als Phase |

Initial prototype desi
single-user collaborat

Build and connect tw.
«mﬂI-Nmi.ES. ETH-Hc¢

Real-time 3D acquisitio
in virtual environments

Navigation interface and p

Communication interface an



Phase |

Milestones

2 Summer 2001
C  First blue-c portal
C Located at the RZ b
C  Comprises most har
C  Four patents filed

ETH Zentrum

2 Autumn 2002 (anticipated)

C  One stand-alone blue-c s
and software components



Technology

Hardware and Software
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First blue-c portal



Hardware
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omponents

Multi-pipe projection reo projection units
Rendering Server
Tracking

Spatial audio and speech
“Active” projection screens
Active illumination (strobes)
Multi-camera video acquisition

3d video stream proc



_The blue-c

Basic idea

Projectors and cameras
are behind the screen and

thus not visible to the user



System Setup

syncronized
active light

The blue-c

software layers

16 syncronized cameras

graphics
engine

acquisition
cluster

3D Video Object

graphics
engine

acquisition
cluster

16 syncronized cameras




Active lllumination

Synchronization: camekas; projectors, lights, screens

left eye illumination active light
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right eye illumination

-




Screens

walls opaque -
no acquisition, projection



Software
2 Human 3D acquisitio
C Segmentation
C 3D reconstruction in calibration
C Point based (3D video and compositing
\Y, Networking and communi
C Event synchronization
U Multimedia streaming
$2 Application programming interfa
C Distributed scen ph

C Human integrat
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Acquisition of th

C Up to 16 cameras
Real-time 3D reco
Progressive compre
Real-time rendering

Compositing

transmission

cquisition




Acquisition

Real-time 3D acquisiti ine

3D Reconstruction u
color

points with color and normal

m3m22mﬁ<<o;
Streaming

smart point stream

h
h
=2
h
h

Rendering

object inlay

Application

Compositing u

3D scene Screen

enriched 3D scene

Deferred
Operatons

w image




Acquisition setups

Q

Q

Q

Q2

D Acquisition

Small-scale setups for
video acquisition and
reconstruction

Based on 4-6 firewire NT.
cameras

Linux cluster for processing a
rendering (6-8 nodes)

CORBA communicatic



Silhouette Extraction

2 Silhouette extraction fromipres
segmented image

2 coarse to fine -
multi-scale approach

2 Can be used to trade-off
visualquality and perfoermance




Newtworkin

munication

Acquisition

Collaborative Application

Voice Communication %_

3D Video u

Shared Scenegraph &_

Real-time Streaming

CORBA

Rendering

Gigabit-Ethernet




Application P

Interface

ﬁ Application

blue-c Core

x
SyncManager

g

ﬁ Graphics Rendering

ﬁ Audio Rendering

r

Scene Graph




Applications




ashion Show




Infoticles




Cheess



Paper and Poster

\Y)

V)

Gross, Kunz, Meier, and Staadt. ,,
Immersive Invironment.“ Proce Collaborative Virtual Environments 2000

Gross, M.; Kunz, A.; Meier, M.; Sta
Networked Immersive Invironm

ue-C: Integrating Real Humans into a

ORBA-Based Distributed Virtual Reali
ystems Online, Vol. 2, No. 7, 2001

Lamboray, Naef, Wuermlin, Staadt,
Platform.” IEEE Middleware 2001, IEi

Staadt, Naef, Lamboray, and Wuermlin.
Virtual Environments.” Proceedings of

Gross and Staadt. “The blue-c Project.” ER

and Picture A
; March 13.-1

Kunz, A.; Spagno, C.: “Modified Shutter Glass
in Virtual Environments”; IEEE Virtual Reality
Yokohama, Japan

Kunz, A.; Spagno, C.: “Novel Sh
Picture Acquisition” Immersi
pp. 257-266; May, 16-18 2001;
Springer-Verlag Wien/New Yo

Glass Control fo
jection Technology
rt (Germany);




Paper and Poster

Q

Kunz, A.; Spagno, C.: “Simultan
Collaborative Environment”; |
Orlando, Florida, USA

lity 2002 Conference, March 24.-28. 2002,

llaborative Work ”’; Virtual Environments
ith ACM Siggraph; Mai 30. - 31. 2002;

Kunz, A.; Spagno, Ch.: “Technical
2002 - Eurographics Workshop in ¢
Barcelona, Spain

Andrew Vande Moere, “Infoticles: In
IVo2, 6th International Conference on

deling in Immersive Environments”,
isualisation, London, England, July

Andrew Vande Moere, “Interactive Pos
Particles”, Poster Compendium of IEEE Sy
October 2002, Boston, USA

Naef, M.; Staadt, O.; Gross, M.: “Spatialized A
Environments”; Proceedings of ACM VRST 2002,

Wuermlin, S.; Lamboray, E., Sta
Pacific Graphics’oz, IEEE Comp

. G.; Gross, M. gs of
ociety Press, Octob

Kunz, A.; Spagno, Ch.: “VR zu
13. Symposium Design for X, Ni

tuetzung des koll,



Contacts

2 Prof. Dr. Markus Gross

Computer Graphics Lab
Department of Comput
IFW D28

ETH Zentrum

CH-8092 Ziirich
Switzerland

tel.: +4116327114
mail: grossm@inf.ethz.ch

2  Prof. Dr. Markus Meier
Center of Product Development

Department of Mechanical Engineeri
CLA E32, ETH Zentrum
Tannenstrasse 3
CH-8092 Ziirich
Switzerland

tel.: +4116322358
mail: meier@imes.m



Contacts

2 Prof. Dr. Ludger Hovestadt

Computer Aided Archit
Department of Architec
HIL D74.3

ETH Hénggerberg
CH-8093 Ziirich
Switzerland

tel: +4116334033
mail: hovestadt@arch.ethz.c

§2  Prof. Dr. Luc Van Gool

Computer Vision Group
Department of Electrical Engineering
ETH Zentrum
Gloriastrasse 35
CH-8092 Ziirich
Switzerland

tel.: +4116325283
mail: vangool@visiol
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http://blue-c.ethz.ch
http://qraphics.ethz.c

http://www.zpe.ethz.c

http://www.caad.arch.e
http://www.vision.ee.ethz.

http://www.ifi.unizh.ch/mm



