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Synopsis

Industrial Applications developed within the Mixed Reality Framewor

Outline

= Requirements in Industrial Projects

= Robust and Markerless Tracking

= Augmented Reality on Embedded Systems
= Fusion of CV and CG

= Application Scenarios

» |nstant Reality Mixed Reality Framework

= Future Work
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Industrial Projects @ IGD VR & AR maiii

| | HiH
Industrial Applications developed within the Mixed Reality Frameworkm

Direct Industrial funded Projects in AR —
at IGD in 2008 —~ N DAIMLER

= Howaldtswerke Deutsche Werft AG
= Daimler Chrysler N

= Rittal EAD ’,
= EADS ﬂ S

= Coperion Group GmbH RITTAL
= Messe Frankfurt GmbH -
: DOlmar GmbH Go gifncerthrlougohpgership

= Cooperation in public funded projects %
= AVILUS+
= SKILLS
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Industrial Projects @ IGD VR & AR maiii

Industrial Applications developed within the Mixed Reality Framewor

Requirements in Industrial Projects
» Robust & Markerless Tracking

= Edge Model
= Poster Tracking
= 3D-Reconstruction
= Augmented Reality on Mobile Systems
= Scalability
= Embedded Rendering
= PDA, UMPC, iPhone
= Use of Standards
= Compatibility to CAE-Systems
= |ntegratability into industrial Workflows
= Covering of the complete Mixed Reality
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Robust and Markerless
Tracking



Robust and Markerless Tracking mmees:

Industrial Applications developed within the Mixed Reality Framewor

Robust and Markerless Tracking
= |nitialisation
= Edge Model
= Poster Tracking
= 3D-Reconstruction
* Frame-to-Frame Tracking
= KLT
= Edge Model
= Poster Tracking
= Hybrid sensory
= |nertial Sensor & CV based Tracking
= TOF & CV based Tracking
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Robust and Markerless Tracking mmees:

Industrial Applications developed within the Mixed Reality Framewor

Initialisation of the Tracking Al
* Line Model
= Line model is brought
near to the real object
= Automatic and precise
registration
= No key frames
= No learning phase

Fraunhofer IGD / Uli Bockholt / Virtual and Augmented Reality



Robust and Markerless Tracking

Industrial Applications developed within the Mixed Reality Framewor

Frame-To-Frame Tracking

= Point tracking
= Extraction of new points
= Pose computation with
known 2D/3D
correspondences
= Estimation or refinement of
the 3D coordinates

= 3D-Reconstruction
= |terative refinement
= Computation of the
uncertainty (covariance)
= Refinement with each new

FraunhofErlaErnJ@ockholt / Virtual and Augmented Reality



Robust and Markerless Tracking mmees:

Industrial Applications developed within the Mixed Reality Framewor

Hybrid Sensor Technology

= Combination of CV & Inertial Sensors
= Alignment with full textured 3D-
modell
= Rendering of hypothesis based on
camera pose extrapolation
= Registration of captured camera
frame and rendered hypothesis

= Combination of CV & ToF camera
= Measurement of depths
Information
= [terative Closest Point Matching
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Robust and Markerless Tracking mmees:

Industrial Applications developed within the Mixed Reality Framewor

Results Hybrid Sensor Technology
= Combination of CV & Inertial Sensors
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Augmented Reality on
Embedded Systems

llllll



Augmented Reality on Embedded Systems maii:

Industrial Applications developed within the Mixed Reality Framewor

Downscaled Augmented Reality
* Embedded Rendering

= OpenSG ES
(Www.0opensq.orq)

= [nstantMini

(www.instantreality.org)
* Embedded Tracking

= Snapshot AR

= 3D-Animation

= Markerbased Tracking
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http://www.opensg.org/

Augmented Reality on Embedded Systems ma:

Industrial Applications developed within the Mixed Reality Framewor

Remote Expert Scenario
= Distributed Mixed Reality

= Video Streaming

= Distributed Scribbling Tool
= HMD

= Trivisio

= Monocal
= Semitransparent
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Augmented Reality on Embedded Systems mai

Industrial Applications developed within the Mixed Reality Framewor

UMPC

= Markerless Tracking
= Distributed Mixed Reality
= Video Streaming
= Distributed Scribling Tool
= Complete AR System

* Fraunhofer Alliance
= Optical See Through
= QOled

= Bidirectional
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Augmented Reality on Embedded Systems mm

Industrial Applications developed within the Mixed Reality Framewor

Apple iPhone
Rendering

= Open SG ES
= [nstant Mini
= Flexible Marker
» Radiohead Laserscan
= AR Prototyping
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Fusion of Computer Graphics
and Computer Vision
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Fusion of CV and CG

Industrial Applications developed within the Mixed Reality Framewor

High Quality Rendering in AR
= PRT Rendering
= Capturing of lllumination Environment
using a Fisheye Camera
= Realtime Simulation of lllumination
= High Quality Rendering in AR
= Architecture, Interior Design
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Fusion of CV and CG mmE:

Industrial Applications developed within the Mixed Reality Framewor

CV for Tracking in VE
= Multi-Touch-Table

= Architecture

= Navigate with your fingers
on the map

= Messe Frankrut GmbH

= Coperion
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Standardisation

There I1s no Standard for VR/AR
applications and runtime
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Standardisation

Industrial Applications developed within the Mixed Reality Framewor

X3D ISO Standard

= describes abstract functional behavior

= time-based interactive 3D environment ompose

. Application Logic
= Multi-parent Scenegraph Bahavior

uster Setup
. 10 Setu

= Behavior-graph Lo [0 7l - & 3. Deploy

. Native CAD Data eb Plugin
u Runt|me SyStem Ml - : ¢ ? :\t’a:dzllo%e Runtime

aya Plugin Server

= |O Device Independent vone " G

: i i Application
= High level interaction

= Portable
= Xml/classic/binary encodings

) &1))
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Standardisation

Industrial Applications developed within the Mixed Reality Frameworkm

Resources

www.instantreality.org

Beta5 release
30 Device Handler

Distributed Rendering

|O-Handler-SDK

Windows/Mac/Linux

WWW.0pPENSJg.org
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LGPL source
Rendering

download
publicbeta 1

instantreality inks today's standards to tomorrow's technologies

instantreality - advanced mixed reality technology

The instantreality-framework is a high-performance Mixed Reality (MR)
system, which combines various components to provide a single and
consistent interface for AR/VR developers. Those components have been
developed at the Fraunhofer IGD and ZGDV in close cooperation with the
industry.

The framework provides a comprehensive set of features to support classic
Virtual Reality (VR) and advanced Augmented Reality (AR) equally well.
The goal was to provide a very simple application interface while still
including the latest research results in the fields of high-realistic rendering,
3D user interaction and total-immersive display technology.

News

Tutorials | 2007-05-22

Our tutorial section is online! We added 16 tutorials in 10 categories. More
tutorials will follow the next weeks.

OpenSearch Plugin for Nodetypes | 2co7-05-21

The nodetype documentation is now searchable via OpenSearch in Firefox
and Internet Explorer 7. To use this feature just click on the arrow of your
browser's search bar and add instantreality to your search engines.

instantplayer betal: The all-OS release | 20070515

Today we released the all-OS release of instantplayer beta 1: Mac 0SX
10.4, Windows: XP / Vista, debian 4.0, ubuntu 7.4, fedora 7.0 and SuSE
10.2. Early next week a bunch of tutorials and examples will be released.
Updated Test Files | 2c07-0a-23

We uploaded new test files with fixed sound and cubemap. Please download
the package in the download section and test it.

instantplayer public beta 0 released today | 20070415

After years of development and experience in dozens industry projects we
are releasing today instantplayer beta 0 to the public.

Page 21


http://www.instantreality.org/
http://www.opensg.org/

Application Scenarios ma:

Industrial Applications developed within the Mixed Reality Framewor

AR Maintenance
= Support for Service

Technician
= Visual Guidance
= 3D-Animations
= Authoring Tool
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Application Scenarios

Industrial Applications developed within the Mixed Reality Framewor

Comparison of Planning
and Reality
» Visualisation of Geometry

Differences

= [nclusion of Simulation
Data into real
Environments

= Verification of CAD Models

= Planning of Pipes
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Future Work

Industrial Applications developed within the Mixed Reality Framewor

Future Work
= Avilus+
= Tracking with minimal

+
Scene Knowledge

= Fusion of different Sensors AVILUS

» Tracking of Actions

= Capturing of Skills
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Instantreality

Industrial Applications developed within the Mixed Reality Framewor

www.Instantreality.org
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