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List of Abbreviations

2D Two Dimension
3D Three Dimension
EP Edge Peer

MEP Mobile Edge Peer
P2P Peer to peer

SE Search Engine
SP Super Peer

Executive summary

This document represents the proceedings of teeVICTORY workshop that was held in
Stuttgart in December 2008. The workshop was hettinvthe dissemination activities of
WP 8, and the deliverable summaries the given ptagens on the VICTORY framework,

its search engine, various use cases, and thetexipeynote speeches from the automotive as
well as the gaming industry.

This deliverable is considered important for thej@ct, as it contains the expert’s discussion
on the achieved results and future impact of VIC¥&Rramework for both industries.
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1 Introduction

The main objective of the VICTORY project is thevdl®pment of an innovative, distributed
search engine that introduces MultiPedia searchreimigtval capabilities to a standard (PC-
based) and a mobile P2P network. The search digwmitdo rely on 3D objects. With the
advantages of P2P networking capabilities, VICTO&Nses not only the distributed data
storage, but also the computational power of easdr for the pre-processing, interpreting,
indexing, searching, retrieving and representing/oftiPedia data. Through the VICTORY
framework, users are able to handle, share andvetBD and audio-visual data among peers
around the world. Moreover, every peer will be mespble for extracting and indexing the
features of the shared 3D data, thus the efficraanipulation of the 3D data will be
accomplished. That way every peer is able to seanchretrieve the desired 3D data along
with accompanied information (MultiPedia contefithe 3D search engine will be based on
contenf which will be extracted taking into account logl geometric characteristics and
also oncontext which will be high-level features (semantic cqpts¢ mapped to low-level
features.

At the VICTORY workshop, that was held in December, 2008, a selectionmesentatives
from the automotive industry and from the gamindustry has been invited in Stuttgart.
Besides introducing and demonstrating the VICTORMniework, the aim of the workshop
was to introduce and facilitate an interdisciplinand international exchange of information
among the participating experts. The objective lddt tdiscussion was to investigate the
experts’ feedback on the achieved project resthlesimportance of and future challenges to a
successful integration of the framework in bothusigies. To achieve this, the workshop’s
agenda was composed accordingly, and the callddicppation was distributed among the
partner’'s networks.

This document reports on the main activities dutimg workshop. The workshop proceeded
from the introductory and informative presentatioc@ncerning VICTORY to keynote
speeches from automotive and gaming industry egpproviding impulses and visions for
these two domains and the associated VICTORY tdobres Finally, an expert discussion
has been initiated in which specific needs from thdustry as well as cross-cutting
requirements concerning the VICTORY framework hibgen addressed.

This document is structured as follows. Section 2 &ontain the list workshop participants
and the workshop agenda. In Sections 4 and 5 yreoke presentations and the presentations
of VICTORY'’s search engine and use cases are suisedarespectively. Details of the live
demonstration of the VICTORY framework are preseénia Section 6. The expert’s
discussion is summarised in Section 7. Before 8e&iconcludes the workshop proceedings,
the TWT company presentation is outlined in Sec8oAdditionally, visual impressions of
the workshop are depicted in Section 10.
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3 Agenda
08:30- Registration
09:00
09:00- Welcome
09:30 Sonja Rittner, TWandRepresentative EU
09:30- Project Presentation VICTORY
10:00 Dr. Dimitrios Tzovaras, CERTH/ITI
10:00- Keynote Speech, Automotive Industry
10:30 Dr. Berkun Culha, TWT
10:30- Keynote Speech, Gaming Industry
11:00 Prof. Paul GrimmErfurt University of Applied Sciences
11:00- Coffee break
11:30
11:30- VICTORY Use Cases
12:00 Dr. Konstantina Geramani, TWT
12:00- Search Engines
12:30 Dr. Jasmin Franz, EMPOLIS
12:30- Lunch Break
13:30
13:30- VICTORY: Features and Live-Demonstration
14:30 Dr. Petros Daras, CERTH/ITI
14:30- Meet TWT: Tour of the Company with Interactive MagtPoints covering
15:00 Future Development Environments for Engineering,mation and
Information Technologies
15:00- Coffee Break
15:30
15:30- VICTORY benefits for the automotive and games indus
16:30 Round table discussion
16:30- Review, Conclusions and Future Trends
17:00

Dr. Dimitrios Tzovaras, CERTH/ITI and Dr. Victor Ber, TWT
17:00 Farewell Cocktail

Table 2: Agenda
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4 Keynote speeches — abstracts

4.1 Keynote speech, automotive industry, Dr. Berkun Culha

Dr. Culha presented the current challenges in aotiom engineering in the dimensions of
complexity eco trendsandinnovation bottleneckHere, complexity is due to different drivers
as, for instance, increased product complexityrtehaevelopment cycles and the dynamics
of development processes. Eco trends, on the btret, are gaining an increased importance
in automotive engineering. Innovations on fuel eonption and exhaust emissions are
necessary in order to produce “green results”. difegacteristic of innovation bottleneck has
its foundations in a “do the same”-mentality ascfusolutions are often requested. This
mentality, however, often hampers a deep analysisoacurring problems and the
development of sustainable solutions. Hence, niyttool and solution support is required by
the automotive industry, also the quest for neweliigent materials and lightweight
construction, and the specialisation of cars camngrparticular use cases have to be tackled.

4.2 Keynote speech, gaming industry, Prof. Paul Gri mm

In the keynote speech concerning the gaming inguBtirof. Grimm gave an overview on
current problems in game development and the cumesae of search engines within the
development cycle. The challenge in 3D programmnsngoving from hard coding abilities to
more creational skills. Graphical 3D-programminglsohave been developed and are used
with a wide acceptance by game designers. Howeegtain problems in the game design
process are not tackled by recently developed progring environments. Often, developing
computer games from an initial idea to a clean petidn result is expensive, slow and
suffers from license problems. For that, tools haeen developed that allow to quickly
building high quality 3D models and movements. Hegvrethese tools, ranging from content
management tools to 3D programming environmenttheeido not contain any search
facilities, or are based on so-calledj-basedsearch. This tag-based search does not resort to
properties of the searched 3D objects, and is atiliging keyword annotations of the objects
in the data pool. Besides lacking search supgduetptesented tools for rapid development are
often not used by game designers to produce thl product. The reason for this is, that
designers mostly create content, e.g., charadters, scratch because of its uniqueness and
originality. Prof. Grimm concluded his presentation highlighting, that content creation is,
among other challenges in game development, théimpsrtant one.
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5 VICTORY use cases and search engine

5.1 VICTORY use cases, Dr. Konstantina Geramani

Dr. Geramani presented the VICTORY use cases taudesnce. These use cases have been
defined as a result of an analysis of best-prastinethe automotive as well as the gaming
industry. Within the user requirements elicitatitime use cases were used for the generation
of particular scenarios and aided in discoveringyrfanctional requirements to VICTORY’s
architecture. The main issues in considering thusgecases are the occurring events and the
system’s behaviour during user interaction.

As an example, one of the six use cases, origidgfyed in D1.1, is shown below.

Use case: “Automotive: search for reusable content”

Context of use

Product designers may be assigned to design spaaifomotive parts. For this purpose, they
need to exploit existing available 3D CAD desigesaell as related MultiPedia content that
can be discovered across the nodes of a collaber®2P framework embracing databases
and workstations under use by other product dessgmerking on similar parts.

Primary actor
Product designer

Input (trigger)

The product designer inserts an available 3D CARIehof a local database as a query in
order to search for relevant designs across theswad a collaborative P2P network.
Alternatively/additionally he/she can base the dean metadata (e.g. a textual description of
attributes of the design to be discovered) and/akera sketch of the part. During the search
and retrieval process, which may be an iterativecgudure performed in several steps, the
product designer may add annotation and relevarestbiick information.

Qutput
3D CAD designs and other related MultiPedia content

Main success scenario
Step 1: The product designer inserts an availabl€AD model of a local database as
a query in order to search for relevant designd/annputs metadata on the target
design, and/or makes a sketch of the part.
Step 2: The product designer is presented withlain3D CAD designs as well as
related MultiPedia content.
Step 3: The product designer adds relevance fekdh@armation in order to refine
the initial findings.
Step 4: The retrieved results are updated/refimedtiae product designer acquires 3D
CAD designs and MultiPedia content that can forstaating point for his/her design
work.

Use Case Extensions

The different members of a team of designers, whidnk on the same automotive part,
perform their own searches each adding his/her ammotation and relevance feedback
information while they are able to share the rasolt the different search processes and
collaborate towards discovering similar designs.

January 2009 8 TWT
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Critical parameters
Time efficiency of MultiPedia content retrieval pexlures.
Object rendering quality.
GUI usability.

Indicative scenarios of use
A product designer (or group of product designassiassigned the development of an
automotive part. Design work needs to be performmedonsistence with relevant designs
produced in the company.

UML Diagram

ud Use Case 1 - Automotive: search for reusable con  tent /

search for similar design (starting point) Search for reusable

content

Product Designer

Figure 1: UML Diagram for use case “Automotive: search fargable content”

5.2 Search engines, Dr. Jasmin Franz

The search engine is one of the main componentheofVICTORY framework. In this
presentation, Dr. Franz gave an overview of thacbegnstituents of VICTORY’s search
engine. The VICTORY search engine uses a combmatidextual and contentdescriptions

to define search queries, i.e., the user can useld&xts together with keyword descriptions
as queries. This allows the precise formulatiomjoéries and increases the quality of the
search results and is accompanied by an ontologezich approach. Here, annotations are
not only keywords but structured descriptions theg linked to various resources in a
semantic graph. Similarities of queries to datababgects are computed bsimilarity
measures These measures compute the distance of the 3&rteband the distance of the
related annotations. The similarity measures irtditiae distance from the database objects to
the given query, and those objects with the legstiice are ranked highest in the list of
results. Dr. Franz concluded her presentation witlliscussion of the search engine’s
component architecture and the search servicesjredgxing, that are provided.

January 2009 9 TWT
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6 VICTORY features and live demonstration

Dr. Daras presented the VICTORY features duringv@ demonstration of the VICTORY
client application.

The actual configuration of the VICTORY network s@ts of 2 communities:

i) the Automotive community with 200 MultiPedia obgdbasic and complex car
parts)
i) the Gamers community with 200 MultiPedia objectsafars and items)

The MultiPedia objects are distributed over mudtiptlients in Ljubljana/Slovenia and

Thessaloniki/Greece. The clients are connectednto af two Super Peers, also located in
Ljubljana and Thessaloniki. Each community is sérfem a dedicated Search Engine. A
DRM server, located in Athens/Greece, and a Rengeserver, located in Torino/ltaly are

also present in order to provide DRM and visuali@aservices.

The client application was demonstrated on bottktdpsPCs and a mobile device (PDA).
The following features and services were demoresirah the desktop PC client application:

Select community for searching/sharing
MultiPedia sharing

MultiPedia annotation

3D Object descriptor extraction

2D Object descriptor extraction
Search text (keyword) to 3D

Search text (category) to 3D

Search sketch to 3D

Search 2D image to 3D

Search 3D to 3D

Relevance Feedback

MultiPedia selection and downloading
3D Visualisation - rendering

Shared collaboration sessions

Digital Rights Management (DRM)

" Figure 2: Share and Search interface of the desktop PC @jgpitcation

January 2009 10 TWT
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The following features and services were demoresirah the PDA client application:

Select community for searching

3D Object descriptor extraction (through the mobd¢eway)
2D Object /sketch descriptor extraction (through tiobile gateway)
Search text (keyword) to 3D

Search text (category) to 3D

Search sketch to 3D

Search image to 3D

Search 3D to 3D

MultiPedia selection and downloading

3D Visualisation/rendering

Shared collaboration sessions

/ & | VICTORY

V@ i

.y P2P Status: Connected
NEW Search

keyword: |[cockpit

available categories selected

Front Bumper |« Compl...

o 22 | codor

Diffuser =

Living

Sirnilarity
0.5
File Format
vrml
File Size (KB)
5665

=

a boxer dog.

Mame: michalis
E-Mail: immigres@hotmail.com
(=B 195.251.117.223(195.251.117.223)

Use file in Search... Mo file selected
[ sketch || Image || 3DModel |

Options Search!

Figure 3: Search and Results interface of the mobile clipptieation

In the next figures, search requests and retrieesdlts for different types of queries are
depicted.
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7 Expert discussion

The experts’ discussion that took place as a raymdf the workshop was basically divided
into two separate threads. Questions concerningntegration of the VICTORY framework
into both the automotive as well as the gaming stiguhave been discussed with and by the
experts on these fields. In the following two saa$, the results of the expert discussions are
reported.

7.1 Automotive sector

In the automotive sector, reusing of and thus $sagcfor 3D models is integrated in the
daily workflow. This is often very difficult, as é&ne do exist large databases of 3D content
that cannot be efficiently searched. The VICTOR¥niework with its search and share
capabilities is hence of great interest for theomdtive industry in various sectors, e.g.,
engineering and designing. Moreover, due to thélhigompetitive market, it is of vital
importance that the 3D models are only available sature and restricted working
environments. Hence, the combination of role-bagedess control with the VICTORY
framework can be used by car designers and engif@eefficient and secure reusage of 3D
models. Most notably, car designers identify verieiesting use cases for the VICTORY
framework concerning the comparison of particular parts with other natural phenomena
as, for instance, fishes, birds or even penguihs fhcilitates especially the designers in their
creative styling activities, as a direct search aodparison with similar 3D objects is
possible.

Moreover, creative processes and innovative ideasvary often triggered in comfortable
areas. Nowadays, ideas are sometimes denoted @oalmaterials like table napkins, and
afterwards get collected in large sketchbooks thasily get unhandy. By looking
courageously into the future, the automotive expagdree, that digital devices as, e.g, PDAs
or mobile phones, will replace the common practi€er this reason, the P2P search and
retrieval of 3D models is of interest for the auttive industry. As pointed out earlier,
securing the 3D models and indubitable markingaweership of content is here of utmost
importance.

Experts in 3D virtual reality also identify thatetiVICTORY framework can aid in the
preselection of 3D models that will be visualised @.g., powerwalls.

7.2 Gaming sector

During the expert discussion, that was directecato the gaming sector, the audience got an
idea on the importance that the VICTORY frameworighmh play for game designers and
gamers, i.e., game players. The VICTORY framewaiuld best be offered to the gaming
community by including more content from, e.g.efi@eb resources, and by offering it as a
plug-in to existing frameworks. This will enablenga developers as well as gamers to
directly experience the benefits of the distribugtal search capabilities of VICTORY. For
instance, announcing VICTORY'’s results to the of&®A community would attract interest
of a large commune. Microsoft XNA (XNA'’s not acrangd) comprises a set of tools that is
used in game development. With these tools, XBOX dasktop applications can be realised,
and because of the free distribution of desktopliegipons there already exists a large
community of XNA users. Hence, an announcemenhis community in combination with
the integration of the VICTORY framework into opsource platforms as, for instance
ALICE, will increase the interest of the gaming coomnity in VICTORY. ALICE is a 3D
programming environment that aims at simplifying @nimation creation for story-telling,
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interactive game playing, and video sharing on theb. Integrating the VICTORY
framework into ALICE allows for efficient searchimg already produced content and as such
can ease and speed-up the creation of new animatmhstory-telling.

VICTORY is implemented as a P2P approach and heacgent is not stored on a server but
on the singular peers of the network. The usagehef P2P approach for the gaming
community is ambiguous. The experts foresee thakewotly a web-based approach is more
beneficial than the realisation as P2P network.s Ti@isults from the demand to easily
integrate the VICTORY framework into existing sadurs.

Another important remark concerns the usage of WWETORY framework by game
designers. Mostly, game designers are trackin@itineto create unique and fancy 3D models
as, for instance, game characters. At first sitihs is opposed to the usage of a 3D search
engine, as designers do not spent most of theie tion investigating existing content.
However, searching content might here indicateefs are indeed bearing fresh and original
3D models.

7.3 Cross-disciplinary demands

Beneath the special interest of the two focussegketagroups, the gaming industry and the
automotive industry, different demands of both camities have been identified by experts
on either side. The databases of 3D models in #mirgy community as well as in the
automotive community typically contain a large amioaf content. Hence, the performance
in terms of the time it takes to serve a given deaequest is important to both communities.
A proper investigation and a proof of concepts eoninig large data repositories should be
realised for the VICTORY framework.

Even more important is the openness of VICTORYawniats that differ from the currently
implemented ones. To support most of the open 3hdts and the possibility to include
proprietary formats on demand would increase ttenaveness and acceptance of VICTORY
within both communities.

Another issue that has been briefly discussedeieitension of the VICTORY framework to
motion pictures. This would allow searching fortpahat share the same kinematics. Within
the current framework this could be included if Ki@ematics are given as a simple trajectory
of rigid 3D models.
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8 TWT company presentation

Besides the technical program of the workshop ptrgicipants had the opportunity to learn
more about TWT during a guided company tour. TWie&we & Innovation offered to the
participants a rough overview of the company’s wative projects within the operational
business segmenDesign and simulatiorprojects, covering overall design issues that are
concerned with the simulation of fluid dynamics, wasll as innovative IT projects were
presented. These IT projects cover a broad speatinging from CAE applications and data
management solutions to software for braking systesnd solutions for knowledge
management. Moreover, ongoing innovative projeotscerningadvanced driver assistance
systemswere presented. Hersignal plausibility analysigplays an important role to re-use
and combine existing sensors of the vehicle. Thghtrbe used for various reasons, e.g., to
implement redundancy or to realise plausibilityckse

Overall, the company presentation provided the slook participants with an overview of
the various activities of TWT Science & Innovatiand led to interesting discussions.
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9 Conclusion

The VICTORY workshop has been a successful evemsid®s revealing the special
requirements of different industries that concdéra YICTORY technologies themselves, a
lively discussion on future topics as, for instgnitee importance of 3D representations in
daily life or 3D internet and on future cooperation took place.

This discussion was fed by the positively acknogtsti possibilities and opportunities of the
VICTORY framework and the active participation dfetexternal experts. Moreover, the
impact of the workshop results will be reflectedtime analysis of larger data repositories
concerning the performance issues, and the embgdafinvarious data formats in the
framework’s interfaces.

As a further dissemination activity, a distributegository with a large number of MultiPedia
objects will be build and the VICTORY client willebmade accessible for everyone to
download, install and use. This way, VICTORY is egfed to receive acknowledgment from
the public, and also valuable comments and sugmestor improvements.

Besides, CERTH/ITI intends to participate in a wlowide contest in 3D search algorithms
(SHREC '09 - Shape Retrieval Contest 2009), whaatrganised by the NoE aim@shape. ITI
will take part in the tracks “Structural Shape Retal” and “Shape Retrieval of Partial 3D
Models” with two algorithms, developed within théGTORY project.
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10 Visual impressions
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Appendix A: The workshop invitation
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