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In the last decade, the concept of multimedia has
evolved from single-content types, mainly related to
non-textual data (e.g., images, videos or audio), to
truly multimedia content, which integrates several types.
Research on multimedia, however, is largely devoted
to content whose digital representation is at most two-
dimensional (e.g., images), possibly with the addition
of time and audio (e.g., videos). At the same time, the
possibility of handling 3D visual content in specialized
and non-specialized internet-based environments is
becoming a reality that is likely to become very soon
the new wave of multimedia content.

The impact of 3D content is comparable to the one of
images, with a number of distinctive properties. 3D
shapes offer more potential for interactivity since they
can be observed and manipulated from different
viewpoints. Also, the richness of their representation
potentially contains more knowledge about an object
than a simple picture. At the same time, representing
a complex shape is known to be nontrivial, due to the
sheer mass of information involved and the complexity
of the knowledge a shape can reveal. Therefore, we
need tools for making digital shapes machine-
understandable and not just human-understandable as
today, by developing semantic mark-up of content,
intelligent agents and ontology infrastructures for fully-
3D content.

. Bianca Falcidieno (CNR-ITALY)
http://www.aimatshape.net
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In the digital representation of shapes often a huge amount of information is necessary. Examples of shapes
are pictures, sketches, images, 3D models of solid objects, videos (without sound), 4D (3D+Time) animations.

Especially if the described shape is a 3D object, the representation of its boundary (or of its volume) often
requires several MegaBytes (sometimes even GigaBytes for very accurate representations).

Since shapes are usually embedded in contexts, depending on the specific application, the user can be interested
in the actual geometry of the shape (e.g. for analytic purposes, to appreciate the details), just in its structural
description (e.g. for topological considerations, for retrieval of articulated objects), in an interpretation of it (e.g.
for semantic considerations, for classification), or maybe just in a “plain” description based on the Dublin Core
Metadata Element Set. There is no unique way to describe a shape, and different views on the same item have
to be maintained.

Shapes are not the only relevant resource in the field. Software tools by which shapes are handled, created and
transformed are themselves important resources to deal with. Moreover, some important information related
to the shapes cannot be stored within the shapes themselves. For example information about the owner, how
the shape was acquired, i.e. its creation history, or some other domain-specific characterization is not included
in the representation of the shapes. Nevertheless, this knowledge can significantly enrich the informative power.
Therefore a shared and modular conceptualisation had to be performed, describing and documenting the shapes
throughout their creation and usage lifecycles.

The core of the integration pursued by AIM@SHAPE resides in the homogenisation of the approach to modelling
shapes and their associated semantics using knowledge formalisation mechanisms, in particular metadata and
ontologies, which describe shape models and processing tools, and provide the rules for linking semantics to
shapes or shape parts.
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Among many distinct areas of specialization of Computer Graphics and Vision, AIM@SHAPE focuses on Virtual
Humans, Product Design, and Shape Acquisition and Processing. Each domain of interest has led to the
development of an ontology describing research and knowledge in that particular area of Shape Modelling.
The need for general metadata for shapes and tools led to the creation of higher-level ontologies which constitute
the common ontologies to be shared, reused and extended by the specific domain ontologies. Keeping the
common ontologies structure simple is a vital prerequisite for ensuring their reusability.

In its four years of activity, AIM@SHAPE pursued the introduction of knowledge management techniques in 3D
content modelling, reusing and sharing. On the one hand, this required the development of tools able to extract
semantics from 3D models (e.g. automatic or semi-automatic annotation tools). On the other hand it was
necessary to build a common framework for reasoning, searching and interacting with the semantic content
related to the knowledge domain.

The main technological results of AIM@SHAPE concern the development of an integrated platform for
modelling, processing and sharing multi-dimensional media, called the Digital Shape Workbench (DSW), which

is an elaborate framework to store shapes, tools, and publications along with the knowledge related to them

and expressed through the definition of general and specific shape ontologies. Moreover, the DSW relies on a
search engine able to provide significant results and reasoning functionalities, coupling a semantic-web approach

with an innovative geometry-oriented retrieval mechanism for 3D media based on shape similarity assessment.

The development of the DSW required the conceptualisation of specific domains and the precise characterization

of the resources to be shared. AIM@SHAPE approached this issue with the definition of general ontologies for
characterizing shapes, and with the definition of application-oriented ontologies.

The main scientific results of AIM@SHAPE concern the improvement of the two main lifecycles of digital
shapes: the first goes bottom-up from the acquisition of 3D objects up to the semantic level, while the second
corresponds to the top-down design, from a concept defining an object at the semantic level down to the digital
model. The AIM@SHAPE ambition was to revisit the lifecycles with focus on methods to preserve semantic
content, to automatically annotate digital shapes, to interact with the semantics, and to maintain and update

the semantics at the different stages of the digital shape lifecycle.
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Genova - December 4 !

SF " (O)AIMISHAPE

www.ge.imati.cnr.it

The workshop has been organized to present and disseminate the main achievements of the FP6-IST Network
of Excellence AIM@SHAPE “Advanced and Innovative Models And Tools for the development of Semantic-based
systems for Handling, Acquiring, and Processing knowledge Embedded in multidimensional digital objects”
http://www.aimatshape.net/

The workshop will include presentations of the ongoing project SALERO, http://www.salero.info/ , Which
aims at defining and developing the paradigm of intelligent content  for media production, consisting of multimedia
objects with context-aware behaviors for self-adaptive use and delivery across different platforms.

The participation is free of charge, but since a limited number of participants is foreseen, prospective participants
are strongly encouraged to register early.
The workshop will be held at the CNR ( http://servente.area.ge.cnr.it/area/index.php?la=en )

Preliminary Program

09:00 — 10:00  Registration

10:00 —10:30 NoE AIM@SHAPE : the semantic
approach to digital shape modelling and
reasoning
speaker: Bianca Falcidieno - Coordinator of
AIM@SHAPE

10:30 — 11:00 EU project SALERO: an introduction
speaker: Werner Haas - Coordinator of
SALERO

11:00 — 11:15 coffee break

11:15-12:00 the AIM@SHAPE technological platform
(the Digital Shape Workbench and the
domain knowledge formalization),
part |
speakers: Pierre Alliez (INRIA), Marios
Pitikakis (ITI), George Vasilakis (ITI)

12:00 — 13:30  lunch break

13:30 — 14:30 the AIM@SHAPE technological platform
(the Digital Shape Workbench and the
domain knowledge formalization),
part Il
speakers: Laura Papaleo (DISI), Alejandra
Garcia Rojas (UNIGE), Neyir Sevilmis (IGD),
Simone Marini (IMATI)

14:30 — 16:00 AIM@SHAPE research achievements and
impact on digital shape lifecycle
Overview of digital lifecycle
speaker: Michela Spagnuolo (IMATI)
Atlas-based segmentation
speaker: Sharon Alpert (WIS)
Parameterized human body model for
real-time applications - .
speaker: Dimitris Protopsaltou (UNIGE) National Research Council in Genoa (CNR)
Face retrieval
speaker: Frank ter Haar (UU)

Segmentation and annotation

speaker: Michela Mortara (IMATI)

Using ontologies to improve assembly models during product development
speaker: Jean-Claude Leon (INPG)

16:00 - 16:30  coffee break

16:30 — 18:00 EU project SALERO presentations Emotional Facial Animation
speaker: Marco Romeo (FBM-UPF)
Espressive Speech Synthesis
speaker: Carlos Monzo (URL)
Ontologies and Ontology Tools for Media Production
speakers: Tobias Burger (LFUI), Philipp Hofmaier (JRS)
Context based retrieval
speaker: Joemon Jose (UG)

18:00 — 18:30 Wrap up/conclusions
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(] 2 Infrastructures and services:

The Digital Shape Workbench

http://dsw.aimatshape.net/tools/

The Digital Shape Workbench (DSW) is devised as a common platform for shape models and software tools,
for integrating, combining, adapting, enhancing existing and new software tools and shape databases developed
by different research teams.

“ 1> Tool Repository version 2

\

The Tool Repository version 2 is online since March 2007 at:
http://dsw.aimatshape.net/tools/

It is now fully functional and replaces the previous version which
was available since Septempber 2004 (and is now closed) at
http://www-sop.inria.fr/aim-at-shape/ .

The main improvements since the 7th issue of this newsletter are:

The "Browse Tools" page supports sorting by name, date
or institute

More thumbnails are on display in the Ul

Clear names (instead of internal Ids) are displayed in the
Ul

Improved edit mode

Improved authentication

The introduction page displays links to the most recently
inserted tool and to a random tool

"Multiple" properties are supported (properties available
several times in the same instance)

@ New Tools

Since the 7th issue of this newsletter, 3 new tools were added
to the repository:

® Shape Matching based on Shape Distributions
® CGAL Surface Mesh Generator on 3D images
® Direct Visibility of Point Sets

k @ CGAL Surface Mesh Generator on 3D images )
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Semantic Search Engine

http://dsw.aimatshape.net/sse/Search.jsp

An overview of the improvements and new features available in the 4th evolution of the Semantic Search Engine (SSE)
implementation is given below:

Improvements on the SSE User Interface

The Semantic Search Engine has been integrated in the DSW framework by using the web template that is being used
by all other components. Some functional and a few aesthetic improvements on the User linterface have been implemented.
The Search Engine interface has been modified to display the query results in a new web page. Presentation of the
results is now more flexible and is also better integrated with the Ontology and Metadata Repository. As a result the
user can now not only refine the search but also browse relevant resources (i.e. all instances of a class represented in
the query result can be easily retrieved).

Reasoner update

A new version of the inference engine (RacerPro v1.9.1 beta) used by the SSE has been installed. The new version
contains the following relevant improvements and new features:

Performance improvements in the reasoning engine
Performance improvements when reading OWL files
Bug fixes

Enhancements to the nRQL query language

Start-up scripts

Several scripts have been implemented to automate the start-up of the inference engine (Racer) and the Semantic
Search Engine back-end (Ontology Server) component of the DSW. This can be used when restarting the server hosting
the DSW, e.g. after a system crash or maintenance operations. Upon start-up the Ontology Server then reloads all
previously loaded ontologies to the inference engine.

Performance improvements

Significant performance improvements have been measured due to the new version of the inference engine and the

new implementation of the nRQL communication API.

In some cases, where an ontology included a lot of instances, the performance of the SSE while loading the ontology

to the inference engine was merely adequate. This has been improved by reducing the loading time up to 80 per cent.
In general, improvements on loading time of the ontologies measure over 65 per cent while improvements in reasoning

and querying time measure up to 85 per cent in some cases.
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Formulating text based queries
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Integration with the text-based search interface

Integration with the text-based search framework has been finalized. A web page for the presentation of the results
of the text-based search mechanism has been developed. Some important performance improvements have been
implemented for the text-based search engine which now uses part of the caching mechanism of the SSE.

The response time of the text-based search interface has been significantly improved. A new result processing module
has been developed which acts as glue between the text-based search interface and the SSE. The result processing
module does not return only result instances but also the individual relations between them. It forwards search
results represented by ontological structures (i.e. triples) to the SSE to be visualized on the Ontologies Tab of the
integrated DSW User Interface. Consequently users are able to make some semantic interpretation of the returned
results. Moreover, the semantic analysis of queries has been improved through the recognition of attribute-value
pairs within queries, thereby significantly increasing the range of queries that can be answered.

To familiarize yourself with the AIM@SHAPE search
engine just proceed to the tutorial at:

http://dsw.aimatshape.net/sse/Search.jsp

The Digital Library

The Digital Library is another component of the Digital Shape Workbench (DSW). It is possible to reach it
by clicking on the  Publications  tab at the link:  http://dsw.aimatshape.net

The aim was the creation of a common Digital Library of scientific references and technical reports integrating
the bibliographies of the AIM@SHAPE partners, to be used as a reference search engine for publications on the

topic of Shape Modelling.
AIM SHAPE
This goal has been achieved, with a particular @ Ot it

emphasis on the quality of the references.
The current number of inserted references
is more than 2800. This number should not m
be considered in comparison to a general- e
Mansh ot
CETT—
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purpose digital library as the Digital Library
presents a number of unique features.
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The subject of all the references is domain EL aiin i, e choch auch o o ot
specific and inherent to AIM@SHAPE. o
Moreover, the main emphasis is on quality. refarencai e

This does not only mean that each and every
entry has been validated by an automatic rou st solec| Aufle: Sdso i
procedure (taking care of possible syntactic ur hal s st i
omissions) and checked by human supervision - Wyt oy o oy bV
(taking care of fixing errors or asking for -
more information in case of incomplete or r
unsound data), but also that each reference —
is supplied with domain-specific metadata.

In fact, each entry is characterized by a set LI
of metadata  attributes.

Attributes can be divided into bibliographic , ==
related to AIM@SHAPE , and administrative . =

The first class of attributes is tailored to the specific tpe of publication that has to be inserted: just to give simple

examples, for an article a relevant attribute is the name of the journal, for a book it is the publisher and for a

master thesis it is the related school or institution. In the Digital Library insertion form (developed in  html and
php) the attribute set (and the required fields) change according to the kind of reference that the user is about

to insert.

In the second class of attributes some specific information is asked in order to catalogue the references according
to AIM@SHAPE-related features: whether the publication is totally, partially or not related to the project, whether
it is achieved through a joint effort (more than one partner involved) or not, and the related work package(s)
of the project.

The third class of attributes is actually invisible to the user, but it is very useful for administrative purposes: each
entry is tagged by a timestamp and by the name (and email) of the person responsible for the insertion. In this
way it is possible to keep track of insertions and to ask for clarifications about some possible ambiguities or
mistakes and correct them promptly.
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A dedicated ontology has been constructed for the publications in the Digital Library, with the aim of integrating it with
the other DSW ontologies. This has been done in order to let all resources (publications, shapes, tools, related info)
“live” in the same world and to allow cross-correlations between them.

Additionally, the searching facilities emphasize quality. The search interface is flexible, as it allows the user to search
for any of the interesting attributes combined via the boolean operators AND and OR. Moreover it is possible to download
the results in text format, RIS format (compliant to Reference Manager), and BibTex format.

The “simple search” interface allows the definition of query terms which are matched against all the metadata related
to the publications. Furthermore it is possible to search also for specific features, for instance an interesting complex
search could be: “Find all the papers by author XYZ published in 2006 in journals as a result of a joint effort within
AIM@SHAPE and related to Work Package 7”. This is a very powerful way of searching, and it is feasible thanks to the
richness of the metadata characterising each publication.

DSW new functionalities
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The Client/Server Multi-Triangulation

The Client/Server Multi-
Triangulation Tool

Last year the DSW has been equipped with an innovative 3D model viewer called MeshViewer . This is an applet for
remote inspection of multiresolution models stored in the AIM@SHAPE repository. MeshViewer is designed so that

users can perform different selective refinement queries on a Multi-Triangulation model chosen from the repository.

In the last year, we designed and developed a client/server implementation of the Multi-Triangulation library and

related inspection tools to overcome the applet’s slow speed in querying the biggest models of the repository. The

goal is to provide a  completely interactive variable-resolution access to the AIM@SHAPE shape repository,
which can optimize bandwidth usage and computing resources.

We developed a technique to cluster information about the Multi-Triangulation model and to compactly send it to
the client (this is based on analysis and experiments on clustering techniques in Multi-Tessellation research). In this
way, the Multi-Triangulation model, previously stored in a single file, is now stored on the remote server as a
collection of files containing the different clusters of the model

The inspection tool we provide is based on the graphical user interface of MeshViewer , but it is a standalone
application  that is able to work on a coarse representation of the model performing fast inspection , and
progressively refining the resolution depending on user interaction , simply downloading from the server the
needed files with the clusters. In this way, the user can continuously refine or coarsen the
model in real-time , depending only on the network

connection bandwidth available.
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New TopMesh: automatic metadata extraction from non-manifold
meshes

The network partner DISI released a tool called TopMesh, which addresses the problem of extracting topological
characteristics from non-manifold 3D shapes containing parts of different dimensions.

TopMesh has been recently integrated in the AIM@SHAPE repository as a service so that, when a non-manifold triangular
mesh is uploaded in the repository, all its geometric and topological information is automatically extracted and stored
by using ontology-driven metadata. These metadata are defined and maintained in the Common Shape Ontology.

TopMesh serves perfectly the purpose of populating the repositories with semantically enriched digital models, improving
in this way scientific communication and supporting the generation of new knowledge, specifically about digital models
with complex geometrical and topological structure. It has been also integrated in a new semantic web environment,
developed at DISI, for inspecting 3D shapes and for structuring and annotating such shapes according to ontology-driven
metadata [1].

Reference:
1. L. De Floriani, A. Hui, L. Papaleo, M. Huang, J. Hendler, A Semantic Web Environment for Digital Shapes
Understanding, International Conference on Semantics And digital Media Technology (SAMT) , Genoa, ltaly,

December 2007.
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New TopMesh

Ayelet Akselrod (Weizmann) “Multiscale Multi-channel 3D Segmentation and Classification of MRI,” Ph.D. Thesis,
2007. The thesis develops a multiscale framework for segmentation of Magnetic Resonance Images and detection

of both normal tissues and abnormal structures. Application to the detection of Multiple Sclerosis lesions is
demonstrated.

Roman Dovgard (Weizmann) , “Efficient Holistic Image Synthesis Using Linear Constraints,” Ph.D. Thesis, 2007.
The thesis develops algorithms for various image processing and shape reconstruction problems. In particular, the
thesis introduces a method for hologram representation of images, an algorithm for 3D shape reconstruction of
faces, and a method for computing a deformation field in related images.

From May 12 to June 12, 2007: mobility of Wagar Saleem (Network PhD)
hosting institution: IMATI
sending institution: MPII

From October 2007 to March 2008: Mobility of Abel Gomes (NIRG)
hosting institution: IMATI
sending institution: Universidade da Beira Interior, Portugal

From October 3 to November 1 2007: Mobility of Olga Symonova (Network PhD)

hosting institution: UU
sending institution: FhG/IGD-Graphitech
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AIM@SHAPE
Ontology Clusters

http://dsw.aimatshape.net/ontologies

ep Ontology for
Product Design

The Ontology for Product Design focuses on two important phases of the product development process: styling and
simulation.  Free-form styling is an early step in the product development dedicated to the conceptual definition of

the functional and aesthetical characteristics of a new product. The typical workflow of engineering simulation
consists in tessellating and simplifying the original CAD model, then applying boundary conditions and performing

Finite Element Analysis on this mesh and finally post-processing to interpret the simulation outcome.

Within the AIM@SHAPE network we have
developed the Product Design Ontology to
be applied in e-science scenarios especially

useful for researchers working in the Styling scenarios Gondiion Tive Hisatien & fotes M
development of tools and methods : ConditonType

supporting industrial product design and B - o M i e

engineering analysis. The main purpose of :

the Ontology for Product Design is to ShapaFoie

formalize process, tool and shape know- = -
“’ ; YRNY®™

how relevant to the free-form styling and
engineering simulation phases described
above.
« Free<tarmn detarmation on NURES madeis

The Ontology for Product Design organizes - Quality Check o CAD moduls Task
the knowledge and the data in the following Product N

areas: DESIQI‘I
® Representation of shape Simulation scenarios

semantics  in industrial design
and analysis (e.g. expressing,
preserving and retrieving the
design intent; better integrating
the styling activity in the design

.
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activity by exploiting related T; \ |
contextual knowledge; providing ; S pelreesii iR |
hints to and information about ~ s o "“"'\_/'*‘Xff;_,h\ /
different points of view and & 1 AL g
support the early computer- T v ® 6
assisted design activity.)

o Functionality and usage of ~ shape Facets of the Ontology for Product Design
processing methods and
algorithms.

(] Processes and workflows relevant to the two phases of the Product Development Process, i.e. the free-
form styling and the engineering simulation.

® Role of shapes along the Product Development Process. Here, we formalize shape and task conditions.
By shape conditions we understand necessary geometric conditions that have to be satisfied by a shape
type in a certain design phase. For instance, to perform a simulation task a conformal mesh is required.
By task conditions we understand the conditions required to perform a certain task. For example, boundary
conditions are necessary for simulation.

v

L Condition type hierarchies. Any kind of condition a shape role must or should satisfy has been modelled.
In particular, all the conditions involving geometry for B-Rep and mesh representations are grouped in the
geometric condition type hierarchy, while the boundary condition type hierarchy corresponds to the
taxonomy of boundary condition types associated to a mesh during the analysis stage.

[ ] Modelling of grouping mechanisms to support the formulation of more complex Competency Questions

(CQs). Several shape grouping mechanisms are useful for researchers involved in the product development
process to gather models, which are related to one another:

- Grouping shapes representing the same object in different representations and different formats
- Grouping shapes representing different variants of the same product

- Grouping shapes belonging to the same product category

- Grouping shapes belonging to specific chains of shape processing operations

The figure on this page shows the different facets of the Product Design Ontology.

The Ontology for Product Design has undergone four test cycles. Compared with the defined cluster scenarios it
has reached a high level of maturity because it is able to answer all CQs related to these cluster scenarios. To
answer the CQs we have used the Semantic Search Engine (SSE) developed within the AIM@SHAPE network. In
addition, the ontology structure has been validated by all cluster members and by researchers working in the area

of shapes and semantics in Product Design.

You can browse through all cluster ontologies and test them by using the SSE at:
http://dsw__.aimatshape.net/sse/Search.jsp?ontology=shapes
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Virtual Human Ontology

Within this period we have integrated in this ontology
the needed concepts and relations required to classify
and describe animation files. The first level of description
categorizes animations into: interaction, locomotion,
communication and gestures, physical activities and
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sports. The second level is more specialized and it aims : -
at informing about expressive or emotional content
represented within the animation.

haskiotionCategory

To achieve this we make use of information about the [PS—
structure and the morphology. We add to each animation
the property describing the kind of character it was
created for (morphology). Further we split animations
in body parts in order to describe them independently
in an emotional or expressive context. For example,
shoulders posture, facial expressions, hands activity
have an emotional meaning and this can be reused for
creating new animations or for enhancing others with

expressive features.

Ontology diagram for describing animation

This description has been used to compose animations in real time by combining a specific animation (e.g. walking
or waiting), with others that have expressive meaning. This makes virtual humans able to communicate an emotion
in a non-verbal way.

Integration and Usage of Context-Dependent
Ontologies

To describe how different domain and common ontologies complement each other, we present a common scenario that
integrates the knowledge described in these ontologies. This scenario is related to the acquisition of a human shape and
is covered by the Shape Acquisition and Processing Ontology (SAP), the Virtual Human ontology (VHO) and, of course,
the common ontologies for Shapes (CSO) and Tools (CTO). In the figure every action which is foreseen in the conceptualization
(e.g. scanning, reconstruction) has specific requirements for input and output. The interconnections between inputs and
outputs create the actual workflow for passing from a real person to the animated virtual human.

By scanning ( SAP:AcquisitionSession ) a real person we create a point cloud ( CSO:PointSet ), which is a set of points in
3D space. This acquisition is performed with a dedicated scanner, a set of cameras or any other acquisition system
(SAP:AcquisitionSystem ). The acquisition session modeled in the SAP Ontology formalizes all the necessary knowledge

related to the acquisition phase, including the logistic and environmental conditions under which the scanning has been

performed. Additionally, detailed information about the acquisition system is maintained.

SAP:ToolSession ) follows the acquisition phase starting from the previously produced

point cloud. During this session a specific software ( SAP:SoftwareTool ) is used to perform meshing, merging and hole
filling operations. Finally a non-manifold surface mesh is created ( CSO:NonManifoldMesh ). At this step, we already have

a geometrical digital representation of the real person. However, we still need to analyze the shape to create the attributes

that will allow the virtual representation of the real person. This means that we need to add an internal structure to the

mesh to allow it to be deformed and applicable for animation. This step requires an analysis of the shape for its
segmentation, annotation and mapping. The “analysis and mapping” phase is started (again, SAP:ToolSession ), by using
a specific tool (e.g. Plumber , instance of SAP:SoftwareTool ). From this last step we obtain as output a structural
representation of the shape ( CSO:MultiDimensional StructuralDescriptor ).

A surface reconstruction session (

We can now regard this final shape as a Virtual Human, namely as a digital human shape that has a geometry and a
skeletal structure. In the VH ontology it is then possible to describe animations that can be used by a given Virtual Human.
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Shape Acquisition and Processing Ontology

The ontology for Shape Acquisition and Processing (SAP) developed within the AIM@SHAPE defines and formalizes
relations among concepts regarding shape models as well as tools which are treated as resources. These can be
uploaded and downloaded together with their metadata in the shape and tool repositories.

In the last months of activity, the SAP ontology has been integrated with the common ontologies for Shapes (CSO)
and Tools (CST) as higher-level ontologies. Additionally, its terms have been normalized in order to be queriable by
the natural language search functionality of the DSW. Moreover, the SAP ontology has been further extended in order
to model the knowledge related to the motion capture of a human body for the creation of an animation (knowledge
related also to the Virtual Human Ontology). Finally, its structure has been finalized so that it now fully supports the
four usage scenarios identified. These are Webby and the scanning session, Webby and the shape processing, Webby
and the history of a shape, Webby and the shape workflows.

The ontology is accessible and browsable via the DSW: http://dsw.aimatshape.net/ . An online tutorial has been
released to explain the ontology’s main objectives and its general structure.

Find all Sfeps with value
OtherPointSet in property
hasinoutShape Typeform?

What are the possible
Steps to perform
starting with a PointSet?

hasinputShapeType

jga—* ShapeType | Step |
// I 'y
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/_. InstanceCf |

ISA | InstanceOf

! hasinputShapeType——  Triangulation > Filtering

PointSet

i

< OtherPointSet >e—
~ - hasinputShapeType

InstanceCf _.Vunellz ation -
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Shape Acquisition and Processing Ontology
References:
1. R. Albertoni, L. Papaleo, F. Robbiano, Preserving Information from Real Objects to Digital Shapes, In the
Proceedings of the Eurographics Italian Chapter Conference, Trento, Italy, February 2007.
2. L. Papaleo, L. De Floriani, J. Hendler, A. Hui, Towards a Semantic Web System for Understanding Real World

Representations, In the Proceedings of the tenth International Conference on Computer Graphics and Atrtificial
Intelligence , Athens, Greece, May, 2007.

3. L. Papaleo, L. De Floriani, J. Hendler, Bridging Semantic Web and Digital Shapes, In the Proceedings of
Eurographics 2007 , Short Paper, Prague, Czech Republic, September, 2007.

4, L. De Floriani, A. Hui, L. Papaleo, M. Huang, J. Hendler, A Semantic Web Environment for Digital Shapes
Understanding, Lecture Notes of Computer Science series (LNCS) - International Conference on Semantics
And digital Media Technology (SAMT) , Genoa, Italy, December, 2007.
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ep Research Highlights

Effective Combined Multi-Scale Representation for Stable and Unstable
Morse Complexes

Differential topology, and specifically Morse theory, provides a suitable setting for formalizing and solving several
problems related to shape analysis. The fundamental idea behind Morse theory is the combination of the topological
exploration of a shape with the quantitative measurement of geometrical properties provided by a real function
defined on the shape.

Results obtained on the Elba island data set. Dual Morse complexes at a uniform scale defined by a persistence
of 3 meters (left). Topological and geometric representation of the Elba island at variable scale (right).

A geometric representation alone, based on triangular or tetrahedral meshes, can provide an accurate geometric
description of a 2D or 3D scalar field, but it is verbose and fails in capturing the overall shape features (a.k.a.
the morphology) of the field as required for reasoning on the field at a more abstract level.
Our approach to morphology modeling of a terrain is based on Morse theory for differentiable manifolds
The mathematical theory models critical points (minima, maxima, saddles), critical lines (ridges, valleys) and
regions (mountains, basins) as two cell complexes, called the stable and the unstable Morse complexes, which
correspond to a partition of the domain into regions of influence of the minima and maxima. Under some
assumption on the underlying field function (called the Smale condition), it is possible to define a Morse-Smale
complex, which is the intersection of the two Morse complexes and provides a decomposition of the domain of
the terrain into regions of uniform gradient value, thus providing an integrated morphological description of the
terrain.

In the last year, DISI developed an effective combined representation for stable and unstable Morse
complexes  for 2D scalar fields for the cases that the conditions for defining a Morse-Smale complex hold or do

not hold, respectively, and we defined models and data structures for morphology representation [1,2]. In [3]

we proposed an algorithm, called STD, to compute a discrete approximation of Morse and Morse-Smale complexes
for terrains.

Field morphology tends to be affected by noise in the field data, and to provide too many, often irrelevant, small

features. Thus, morphology simplification is a useful tool , and the possibility of adapting the resolution of a
morphological representation to user needs is also desirable.

In [2] we have provided a multi-resolution model for morphology representation , which is based on specific
operators for simplifying the Morse-Smale complex. The model organizes all simplification steps into a partial

order and allows for extracting morphological representations at variable resolution through the field domain,

according to user needs. In [1], this approach has been developed in the case of fields satisfying the Smale

condition. In [2], the approach has been extended to the more general case of the dual stable and unstable Morse

complexes, where the conditions for defining a Morse-Smale complex do not hold.

References:

1. E. Danovaro, L. De Floriani, M. Vitali, Multi-resolution Morse-Smale complexes for terrain modelling ,In
proceedings of the International Conference on Image Analysis and Processing - ICIAP 2007 , Modena,
Italy, September, 2007.

2. E. Danovaro, L. De Floriani, M. Vitali, P. Magillo, Multi-Scale Dual Morse Complexes for Representing
Terrain Morphology,  In Proceedings of the 15th ACM International Symposium on Advances in Geographic
Information Systems (ACM GIS 2007) , Seattle, USA, November, 2007.

3. Magillo P., Danovaro E., De Floriani L., Papaleo L., Vitali M., EXTRACTING TERRAIN MORPHOLOGY: A New

Algorithm and a Comparative Evaluation, In Proceedings of the 2nd International Conf. on Computer
Graphics Theory and Applications , Barcelona, Spain, March, 2007.
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© > Structural Decomposition of Non-manifold Three-Dimensional Shapes

Topological information is a promising resource for shape understanding as it provides a high-level description of
the characteristics of a shape. Such a high-level description often has a strong association with the semantics of
an object. A topological decomposition that is useful for shape analysis must be unique and must capture topologically

and semantically significant features.

To achieve both topological and semantic significance, DISI has studied and proposed a
for non-manifold multidimensional shapes [1,2]. The lower level decomposition, called
topological and is based on the property of manifold-connectedness. The higher level decomposition integrates

topological features with semantics. We call this decomposition the

An MC decomposition

defined a Semantic-Oriented Decomposition

(k-1) -path that connects s

k-dimensional top-simplexes s

two-level decomposition
MC Decomposition , is purely

Semantic-Oriented Decomposition [2].
is constructively defined by cutting the shape only at all its non-manifold vertices and edges,

and by forming components that satisfy the property that two
same component if and only if there exists a manifold

1 and s 2 belong to the
1 and s 2 in the model [1]. We

as a decomposition of a multidimensional shape determined by the

following components: wire-webs

A.f_\é;_!!'

—

@

, sheets , shells and solids

(b) (©

(d)

(a) the MC decomposition into three manifold-connected components of a hollow ball that is pinched at the

top and has a circular wing; (b-d) Semantics-based Decomposition: examples of a wire-web (b), a sheet
(c) and the decomposition of a shape into a solid (red part), and a shell formed by the green dome and by
a portion of the boundary of the solid part (d).

We have also defined a

Decomposition Graph

in order to

represent the complexity of the connectivity among the

components. This supports the extraction of interesting global topological features of the decomposed complex.
In collaboration with IMATI, we have studied the application of the decomposition graph to identify form features
in a non-manifold shape for finite element applications [3]. In part (b) of the figure below a classification is obtained
for an object possibly resulting from an idealization process for Finite Element Analysis of the object in part (a).

@

(b)

Example of classification of the non-manifold components applying the method in [3]. A is the
main component, B, C,D, E, F, G are protrusions and H, I, L, M: handle-connectors

The semantics-based decomposition and the decomposition graph are the basis for a new

Semantic

Web environment, for analyzing, structuring and segmenting 3D shapes into meaningful components
according to expert knowledge formalized into ontologies [4].

References:

1. A. Hui and L. De Floriani, A Two-level Topological Decomposition for Non-manifold Simplicial Shapes, Proceedings
of Solid and Physical Modeling Symposium , Beijing, China, June, 2007.

2. L. De Floriani, A. Hui, A Semantic-oriented Decomposition for Modeling Non-Manifold Shapes, Proceedings

of Israel-Italy Bi-National Conf. on Shape Modeling and Reasoning for Industrial and Biomedical Applications

Haifa, Israel, May 2007.

3. C. Crovetto, L. De Floriani, F. Giannini, Form Features in Non-manifold Shapes: A First Classification and
Analysis, Proceedings of the Eurographics Italian Chapter Conference

4. L. De Floriani, A. Hui, L. Papaleo, M. Huang, J. Hendler,
International Conference on Semantics And digital Media Technology (SAMT),

Understanding,
December, 2007.
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o[> Direct Visibility of Point Sets

An input point cloud— Are the objects looking Point cloud with hidden points removed (output)
forwards or backwards? — They are heading backwards!

Point cloud representations of objects are becoming ever more
popular as an alternative to meshes due to their simplicity
and versatility. As point clouds lack an explicit representation

of topology, it is natural to ask whether information about a
surface encoded by a point cloud can be extracted reliably
without the need to first reconstruct the surface. Recently
TECHNION and WEIZMANN introduced a simple and fast
operator, the “Hidden” Point Removal operator (HPR), which
determines the visible points in a point cloud, as viewed from

a given viewpoint.

Visibility is determined without reconstructing a surface or
estimating surface normals. It is shown that extracting the
points that reside on the convex hull of a transformed point
cloud, amounts to determining the visible points. This operator e it \\
is general: it can be applied to point clouds in various A h' -
dimensions, both sparse and dense point clouds, as well as 9 "} "I
for viewpoints internal and external to the cloud. It is { 1 ,
demonstrated that the operator is useful in visualizing point ‘\I ' t\ - \
clouds, in view-dependent reconstruction and in shadow

casting. The figure above shows an example of applying the Tl -

HPR operator to point clouds. The figure on the right shows

meshes reconstructed through the use of the HPR operator. “Quick and dirty” view independent reconstruction

of David (258K points) and the skeletal hand (327K
points).

Reference:

S. Katz, A. Tal, R. Basri, Direct visibility of point sets. In ACM
SIGGRAPH 2007, San Diego, California, August, 2007.

(©) D Combinatorial 3-manifolds from Sets of Tetrahedra

Recent advances in tetrahedral mesh generation make us expect a proliferation of algorithms to treat this solid
shape representation in the near future. Based on the history of algorithms developed so far for surface meshes,
we also foresee that most upcoming systems will require their input tetrahedral meshes to be manifold.

Hence we developed an algorithm to convert a tetrahedral mesh with singularities to a combinatorial 3-manifold,
by using only local modifications. The idea is to identify and remove singularities (edges and vertices) according
to the different configurations of their links, by means of a set of editing moves, affecting only the neighborhood

of singularities. Based on well established mathematical concepts, sufficient but not restrictive conditions on the
mesh are outlined to guarantee the feasibility of the approach.

The algorithm is implemented by using a flexible state-of-the-art data structure designed for manifold tetrahedral
meshes that is suitable for a wide spectrum of applications. We analyse the impact of the algorithm on the type of
connectivity of the tetrahedral mesh and draw the analogy with existing methods dealing with triangle meshes.
Examples are provided, showing the feasibility of our method for real-world applications.
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Reference:

M. Attene (IMATI-CNR-GE), M. Ferri (University of Bologna, Dept. of Mathematics, NIRG member), D. Giorgi (IMATI-
CNR-GE). Combinatorial 3-manifolds from sets of tetrahedra. In Procs. of Cyberworlds '07, spec. sess. on NASAGEM
workshop, IEEE Computer Society Press, Hannover, Germany, October, 2007.

Alternative
solution

AP

Singular vertex

Pinched pie singularity

Conversion of a tetrahedral mesh with singularities, resulting from the segmentation of a medical
image, to a combinatorial manifold.

© > Knowledge-Based Extraction of the Control Skeleton for Animation

The problem of identifying particular points or areas on 3D surfaces is closely related to several issues in computer
graphics. To obtain a visually coherent animated shape when animating virtual characters, the animator must
first identify which part of the 3D envelope can be assigned to which corresponding part of the animated skeleton.
For instance, the CAESAR body database has been built using 3D scans plus a set of landmarks to identify body
measurements. Unfortunately, this is not the case when acquiring scanned data in general, and particularly for
human scanned bodies.

The IMATI and MIRALab from UNIGE joint activity has shown that it is possible to get rid of noisy and complex
data so as to extract from any human body closed mesh its skeleton of animation. The method is based on a
segmentation of the virtual human shape into semantically meaningful features, like arms or legs, as well as on

an automatic location and labelling of joints of the control skeleton (see figure below). Assuming the joints are
located where the shape has more variations and based on a multi-scale analysis, the proposed technique is able

to deduce the main joint positions. We also build a control skeleton and we label automatically all detected joints

relying on a priori knowledge of human anatomy, independently from member postures. Finally, the method is
particularly relevant for computer animation where the process still largely relies on manual tasks and especially

for virtual characters built from real scanned data.

Reference:
F. Dellas, L. Moccozet, N. Magnenat-Thalmann (UNIGE/MIRALab), G. Patané, M. Mortara, M. Spagnuolo, B. Falcidieno
(IMATI), Knowledge-based extraction of control skeleton for animation, Proceedings of the IEEE international
Conference on Shape Modeling and Applications , Washington, DC, June, 2007.
i -
| ®
\ 1
‘ - # -
=, - .
o 4] R i
| w
; \ I A . .
FonaT

From left to right, the pipeline of the proposed approach: surface segmentation, annotation, local
shape analysis, clustered feature points, local skeleton, and final animation skeleton
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© [>> 3D Shape Description and Matching Based on Properties of Real Functions

A variety of methods have been proposed in the literature to tackle the problem of 3D shape matching and retrieval.

While the retrieval performance can be evaluated in qualitative and quantitative terms by using appropriate
benchmarks and ground truth, it is not easy to understand the strengths and weaknesses of each technique and

assist the user in the selection of the most appropriate tool for different applications.

The main contribution of this tutorial has been the formalization of a variety of methods in an abstract conceptual
framework, which has been used to discuss and analyse them at the level of the three main components of a shape
matching system (i.e. shape analysis, description, and comparison). More precisely, 3D shape comparison tools
were analyzed by quantitative geometric properties provided by a real function defined on the surface representing
the 3D shape. With this choice, the underlying conceptual framework is structured in three steps:

1. choice and evaluation of the real functions on 3D shapes;
2. construction of high-level descriptors, using these functions;
3. choice of the comparison techniques to be used for the set of shapes and descriptors.

In our opinion, the distinction among these three levels facilitates the theoretical and practical evaluation of the
methods. It also yields insights on the use of the different functions, shape descriptors, and techniques to compare
them according to the properties and invariants that one wishes to investigate. A large set of solutions have been

analyzed to evaluate their effectiveness and discuss perspectives and open issues.

Reference:

S. Biasotti, B. Falcidieno (CNR - IMATI - GE, ltaly), P. Frosini (University of Bologna, Italy), D. Giorgi (CNR - IMATI
- GE, Italy), C. Landi (University of Modena e Reggio Emilia, Italy), S. Marini, G. Patané and M. Spagnuolo (CNR -

IMATI - GE, Italy), 3D shape description and matching based on properties of real functions,

Tutorial Notes, Prague, Czech Republic, September, 2007.

4444

Examples of different functions on the same shape

Reeb graph
representation

of a shape

Eurographics 2007

© > k-dimensional Size Functions for Shape Description and Comparison

Multi-dimensional size theory can be effectively used for the
comparison of 3D digital shapes, represented as surface or
volume models. Recently, there has been an increasing interest
towards shape analysis methods that look at the properties of
a real function defined on the shape. Actually, in many scenarios
a shape may be characterized by many different properties,
correspondingtoa  k-dimensional function. Through the use of
k-dimensional size functions, we can consider these properties
concurrently. We take advantage of recent theoretical results,
which guarantee a compact representation and a stable matching
technique for  k-dimensional size functions, to develop a new
modular framework for 3D shape description, comparison and
retrieval. We present some preliminary results on surfaces
represented as triangle meshes, and volumetric objects
represented as black-and-white voxel images. In both cases,
the synergy of several shape properties, analysed by means
of multidimensional size functions, allows for an improvement
of comparison and retrieval results. These promising results
encourage us to further investigate the application of this
theoretical and computational framework to higher dimensional
and also time-dependent data.

Reference:

A. Cerri (University of Bologna, Dept. of Mathematics),
Biasotti, D. Giorgi (IMATI-CNR-GE), k-dimensional Size Functions
for Shape Description and Comparison,
International Conference on Image Analysis and Processing
(ICIAP 2007) , Modena, ltaly, September, 2007.
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2007 events AIM@SHAPE Events

Genova, June 18-22, 2007

Department of Computer Science, University of Genova - Genova (ITALY)
http://shapesummerschool07.disi.unige.it/

The International Summer School on Shape Modeling and Reasoning has been organized by partner DISI
(Leila De Floriani, Laura Papaleo and Enrico Puppo), in cooperation with partners IMATI and TECHNION. It was hosted
by the Department of Computer and Information Sciences (DISI) of the University of Genova.

The school had 51 participants, of which 32 were members of AIM@SHAPE and 19 external to the network. Besides
the participants, the school involved 14 speakers, of which 11 were members of AIM@SHAPE and 3 were external
to the network. Further information is available at the school’s web site given above.

The event was co-sponsored by DISI that hosted the school and provided all logistic support. The school was held
under the auspices of the Eurographics European Association for Computer Graphics, which recognized it as an official
event and helped in the advertisement. The school included:

8 tutorial courses of 3 hours each, of which 5 were given by scientists from AIM@SHAPE partners and 3 by
leading international experts from outside of the project, all from the USA.

1 short presentation (half an hour) of the activities of AIM@SHAPE given by its coordinator Bianca Falcidieno.

Half a day of PhD student presentations (given by students within AIM@SHAPE), including 13 presentations
of 10-15 minutes each.

Tutorials and Speakers:

- Multidimensional, Spatial, and Metric Data Structures for Computer Graphics Applications - Hanan Samet
(University of Maryland)

- Geometry Processing - Pierre Alliez (INRIA)

- Strategies for Mesh Segmentation - Ariel Shamir (Mitsubishi Electric Research Laboratories)
- Mesh-based Shape Representations - Leila De Floriani, Enrico Puppo (University of Genova)
- Curve Skeletons: Applications & Algorithms - Deborah Silver (Rutgers University)

- Multi-resolution Modeling - Stephanie Hahmann (INPG), Basile Sauvage (ULP Strasbourg)

- 3D Data Fusion and Mesh Reconstruction
Methods Utilizing 3D Emerging Non-
Contact Scanning Technologies - Anath
Fischer (Technion)

- Geometric and Semantic Methods for
Shape Retrieval - Simone Marini,
Michela Spagnuolo, Daniela Giorgi,
Silvia Biasotti (CNR, Genova)

Organizing Committee
Laura Papaleo — Chair (DISI)
Laura Montanari (DISI)
Daniela Peghini (DISI)
Davide Sobrero (DISI)

Stee ring Committee
Leila De Floriani — Chair (DISI)
Gill Barequet (TECHNION)
Bianca Falcidieno (IMATI-GE)
Craig Gotsman (TECHNION)
Enrico Puppo (DISI)

Other events

SHREC 3D Shape Retrieval Contest
- 2nd phase, in connection with SMI07

Three different mini-symposia were organized
for the 6th International Conference on Industrial and Applied Mathematics (ICIAM 2007), www.iciamQ7.ch
July 16-20, Zurich, Switzerland:

- The AIM@SHAPE Digital Shape Workbench

- Geometric-Topological Methods for 3D Shape Classification and Matching

- Approximate Algebraic Methods for Computer-aided Geometric Design

Summer school on Multimedia Retrieval , August 20-24, 2007, University of Utrecht, The Netherlands
Organizer : Remco Veltkamp, Utrecht University
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AIM@SHAPE Events

Forthcoming Events

5-7 December 2007, Jolly Hotel Marina, Genova, Italy
Programme and details at: http://samt2007.ge.imati.cnr.it/program.html

The international conference on Semantics And digital Media Technologies (SAMT) targets to narrow the large
disparity between the low-level descriptors that can be computed automatically from multimedia content and the
richness and subjectivity of semantics in user queries and human interpretations of audiovisual media - The Semantic
Gap.

SAMT started out as two workshops, EWIMT 2004 and EWIMT 2005, that quickly achieved enormous success in
attracting high-quality papers and over 100 participants from across Europe and beyond. Last year EWIMT turned
into the full-fledged conference SAMT, addressing integrative research on new knowledge-based forms of digital
media systems. SAMT brings together those forums, projects, institutions and individuals investigating the integration

of knowledge, semantics and low-level multimedia processing, and links them with industrial research and
development engineers who exploit the underlying emerging technology.

The conference programme includes one day of workshops, tutorials and industrial presentations and two days of
technical plenary programme (full and short papers and special sessions on specific topics). The technical programme
is published by Springer Verlag in the Lecture Notes of Computer Science series (LNCS).

The conference will be preceded by the final workshop of the AIM@SHAPE project , to present and disseminate
the main achievements of this FP6-IST Network of Excellence.

The workshop will include presentations of the ongoing project SALERO ( http://www.salero.info/ ), which aims
at defining and developing the paradigm of intelligent content  for media production, consisting of multimedia objects

with context-aware behaviours for self-adaptive use and delivery across different platforms.
The workshop will be held at the CNR in Genova ( www.ge.imati.cnr.it ), the participation is free of charge, but

since a limited number of participants is foreseen, perspective participants are strongly encouraged to register
early.

Programme at a glance ( for all details  http://samt2007.ge.imati.cnr.it/program.html )

4th December - AIM@SHAPE Workshop -

Organizer : CNR Istituto di Matematica Applicata e Tecnologie Informatiche, Genova
Info:  http://www.aimatshape.net/event/AIMATSHAPE-Workshop

5th December

Tutorial

Multimedia Content Management: Knowledge Technology for Multimedia Access (full day)
Organizer : Ralf Mdller, Hamburg University of Technology, Germany

Workshops

MAReSO: 1st Workshop on Multimedia Annotation and Retrieval enabled by Shared Ontologies
Organizers:

Lyndon Nixon, Free University Berlin, Germany

loannis Kompatsiaris, CERTH-ITI, Greece

Paola Hobson, Motorola Labs, UK

Raphaél Troncy, CWI, the Netherlands

Info:  http://mkag.iti.gr/mareso/

Knowledge Acquisition from Multimedia Content

Organizers:
John Pereira, Salzburg Research Forschungsgesellschaft, Austria

Info:  info@ist-live.org
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Industry Day

The media industry is one of the most immediate candidates to benefit from maturing approaches of bringing
semantics closer to multimedia analysis and understanding but several other industrial sectors will be influenced
as well. Although contents and their use are different, the need to store, browse and search information effectively

is common to all the fields. The organised sessions will present industrial solutions and company experiences
working with multimedia content from different industrial sectors, providing the opportunity to compare the
methodologies used and showing how problems and solutions traditionally applied to broadcasting media are also
applicable in other domains.

Organisers
Franca Giannini, IMATI-CNR
Chiara Catalano, IMATI-CNR

Info : http://samt2007.ge.imati.cnr.it/industry.html

6th and 7th December

Technical Programme

: for details, http://samt2007.ge.imati.cnr.it/program.html

Thursday, 6 December

08:45 - 09:00
09:00 - 09:45

09:45 - 10:35
10:35- 11:05
11:05 - 11:55
11:55 - 13:20
13:20 - 14:30
14:30 - 15:25
15:25 - 16:10

16:10 - 16:40
16:40 - 18:10
20:30

Welcome
A Knowledge Habitat for Multimedia

Invited keynote talk — Steffen Staab
Oral Session: Knowledge Based Content Processing
Coffee Break
Oral Session: Semantic Multimedia Annotation (Part I)
Special Session: Domain-restricted generation of semantic metadata from multimodal sources
Lunch Break
Special Session: Domain-restricted generation of semantic metadata from multimodal sources
Perception-based Algorithms for Multimedia Retrieval

Invited keynote talk — Remco Veltkamp
Coffee Break
Special Session: Classification and Annotation of Multidimensional Content

Social Event: Conference Dinner

Friday, 7 December

09:00 - 09:45 Integrating knowledge and content processing
Invited keynote talk — Albert Gauthier, INFSO.E2 Knowledge and Content Technologies
09:45 - 11:00 Oral Session: Content Adaptation

11:00 - 11:30
11:30 - 13:20
13:20 - 14:30
14:30 - 15:15

15:15 - 15:45
15:45 - 16:35
16:35 - 16:45

Coffee Break
Special Session: MX: the IEEE standard for Interactive music
Lunch Break
Multimedia Search: a power broker in the Networked Media Age
Invited keynote talk — Luis Rodriguez-Rosello, INFSO.D2 Networked Media Systems
Coffee break
Oral Session: Semantic Multimedia Annotation (Part Il)
Closing

SAMT Proceedings Cover
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AIM@SHAPE Events

Other events

2-4 July 2008 in
Copenhagen, Denmark.

This will be the sixth in a series of highly successful symposia, sponsored by Eurographics in cooperation with
ACM SIGGRAPH, focusing on novel research ideas and results in geometry processing. In 2008, for the first time,

the proceedings of the Symposium will appear as a special issue of Computer Graphics Forum, the
International Journal of the Eurographics Association.

Paper Co-Chair: Pierre Alliez (INRIA)
Editorial Activities

Book: Shape Analysis and Structuring, Series: Mathematics and Visualization, De Floriani, Leila; Spagnuolo, Michela
(Eds.) Springer Verlag. Appeared November 2, 2007

Summary : Several techniques have been developed in the literature for processing different aspects of the geometry
of shapes, for representing and manipulating a shape at different levels of detail, and for describing a shape at a
structural level as a concise, part-based, or iconic model. Such techniques are used in many different contexts, such
as industrial design, biomedical applications, entertainment, environmental monitoring or cultural heritage. This book
covers a variety of topics related to preserving and enhancing shape information at a geometric level and to effectively
capturing the structure of a shape by identifying relevant shape components and their mutual relationships.
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o» AIM@SHAPE Joint Publications

® S Katz, A. Tal (Technion), R. Basri (Weizmann), Direct Visibility of Point Sets, SIGGRAPH 2007, San Diego,
California, USA, August, 2007.

® V. Cheutet (INPG/IMATI), J-C. Léon (INPG), F. Giannini, B. Falcidieno (IMATI), Vers une structuration des
représentations de composants dans une vue produit: application a la création de lignes clés esthétiques,
Proceedings of the 10eme Colloque national AIP-PRIMECA , La Plagne, France, April, 2007.

® R. Ferrandes (INPG/IMATI), J-C. Léon, P. Marin (INPG), F. Giannini, B. Falcidieno (IMATI), Semantic operators
for handling shape sub-domains in FE model preparation, International Conference ASME IDETC , Las Vegas,
USA, September, 2007.

® V. Cheutet (INPG/IMATI), C. E. Catalano, F. Giannini, M. Monti, B. Falcidieno (IMATI), J. C. Leon (INPG),
Semantic-based operators to support car sketching, Journal of Engineering Design  , Volume 18, Issue 5,
2007 .

® G. Vasilakis (ITl), A. Garcia-Rojas (UNIGE), L. Papaleo, C. E. Catalano, M. Spagnuolo, F. Robbiano (IMATI),
M. Vavalis, M. Pitikakis (ITI), A common ontology for multi-dimensional shapes, First Workshop on Multimedia
Annotation and Retrieval enabled by Shared Ontologies (MAReSO 2007) , Genoa, Italy, December, 2007.

For a comprehensive list of AIM@SHAPE publications see:
® The Digital Library  http://www.aimatshape.net/resources

® The eRoom at eRoom>AIM@SHAPE>Papers>Paper Database https://project.sintef.no/eRoom/math/AIM@SHAPE

e Project Presentations

A major scientific dissemination event for the project was the 6th International Conference on Industrial and Applied

Mathematics (ICIAM 2007), www.iciamQ7.ch, which was held on July 16-20, Zirich, Switzerland (with a total of ca.
3300 participants), for which 3 different mini-symposia were organized:

® The AIM@SHAPE Digital Shape Workbench organized by E. Quak (SINTEF) was held on July 16, with 8 half-
hour presentations on major achievements of the project by SINTEF, IMATI, INRIA, MPII, EPFL/UNIGE, ITI,
and IGD.

® Geometric-Topological Methods for 3D Shape Classification and Matching organized by M. Spagnuolo (IMATI),
was held on July 17 & 20, with 8 half-hour research presentations by IMATI, INRIA, UU, and other non-
network institutions.

® Approximate Algebraic Methods for Computer-aided Geometric Design organized by T. Dokken (SINTEF) was
held on July 16, with 4 half-hour research presentations by SINTEF, INRIA, and other non-network institutions.

*p | icensees of tools developed by
AIM@SHAPE partners:
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o p Network Interested Researcher
Group (NIRG)

AIM@SHAPE is open to partnerships with individual researchers through the Network Interested Researcher
Group (NIRG). Advantages of becoming a NIRG member are:

Opportunities for the integration of research activities with 13 prestigious research institutes.

Facilitated access to common resources (Digital Shape Workbench) and the possibility to include your
papers in the AIM@SHAPE Digital Library.

Regular update on the latest developments in the AIM@SHAPE Network Of Excellence (newsletter).
Participation in AIM@SHAPE training activities.

Direct links your own EU project form the AIM@SHAPE web portal (if applicable) to increase visibility
and clustering of research.

Opportunities for organizing joint workshops and official AIM@SHAPE presentations.

Access to the web portal:
An individual login name and password allows members to login with NIRG privileges, which
means the possibility to see and edit a NIRG workspace for exchanging ideas, files, etc., and
to create News and Events items to advertise conferences or events relevant for AIM@SHAPE.
NIRG members also have access to the “Preferences” section. In this section members can fill
in their own detailed personal page and provide information on their research activities and
projects. In the same section they can also set their personal preferences for the portal and
change their password.

Access to the Shape Repository:
A NIRG user profile has been created for the Shape Repository.
NIRG members can access all models in the repository.

For the time being members do not have privileges to upload models but they will be notified
when this will become possible.

Participation in the AIM@SHAPE network fellow program.

By now the NIRG has 41 members, with the majority from European countries. Since the previous issue of
this newsletter, seven new members have joined NIRG.

Join the NIRG Initiative! Researchers interested in becoming NIRG members can check for more information
within the AIM@SHAPE portal http://www.aimatshape.net/get_involved/NIRG/ or they can contact the
following network members:

Bianca Falcidieno (bianca.falcidieno@ge.imati.cnr.it, Network Coordinator)

Giuseppe Conti (giuseppe.conti@graphitech.it, NIRG Responsible)
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e p Network Industrial Group (NIG)

The main purpose of the NIG is to bring industry and academia together in order to identify open industrial problems
and to detect intersection points where all the efforts meet to promote cross-fertilization of expertise and to share
knowledge.

The NIG comprises the following 26 companies (Status: November 2007):

1. AD Solutions srl (Altair — computer aided engineering)
2. Alessi spa (industrial design)

3. BARSKIDESIGN (industrial design)

4. Ceetron ASA (simulation visualisation, large models)
5 CoCreate Software GmBH (Application Sharing)

6. DaimlerChrysler AG (car styling, DMU)

7. El-Op Electro-Optics Industries Ltd. (electro-optical sensors)

8. GeCo Business Consulting (software consulting)

9. EADS Centre Commun de Recherche (aircraft and space)

10. Effebi Multimedia (CAD-CAM-3D modelling sw/hw vendor)
11. GeometryFactory Sarl (geometric software components)

12. GISIG — Geographical Information Systems Int. Group (GIS association)

13. ICEM Technologies GmbH (computer aided styling)

14. ISPESL DIPIA (occupational safety)

15. Megatech Software GmbH (CAD vendor)

16. Netherlands Forensic Institute

17. Nokia Corporation

18. On AIR s.r.l. (vision-based recognition systems)

19. Philips Research Laboratories

20. Pininfarina S.p.A. (car styling)

21. Semantic Systems (industrial IT solutions)

22. Silent Bay Studios s.n.c. (game developer)

23. Sintégra S.a.r.l. (photogrammetry, topometry)

24. STS srl (modelling service provider)

25. think3 GmbH (CAD vendor)

26. TS Tecnospamec S.r.l. (offshore technologies)

27. Softeco Sismat (mission critical software solutions)

28. Elsag Datamat (security, trasports, defence, space)

Join the NIG Initiative!

Companies interested in the NIG initiative can learn more at: http://www.aimatshape.net/get_involved/NIG/
as well as by contacting the NIG Leader André Stork (Fraunhofer IGD) (andre.stork@igd.fhg.de) or the closest national
contact point:

André Stork , (NIG Coordinator) FhG-IGD Germany andre.stork@igd.fhg.de

Jean-Claude Leon , INPG France jean-claude.leon@hmg.inpg.fr
Manolis Vavalis  , ITI-CERTH Greece mav@iti.gr

Franca Giannini , IMATI-GE CNR Italy franca.giannini@ge.imati.cnr.it
Remco Veltkamp , Uu Netherlands Remco.Veltkamp@cs.uu.nl
Tor Dokken , SINTEF Norway Tor.Dokken@sintef.no

Ronen Basri , WEIZMANN Israel ronen.basri@weizmann.ac

A participation agreement can be found following the link:
http://www.aimatshape.net/get_involved/NIG/NIG%20agreement/view

Next activities:
During the remainder of the project we intend to continue to deepen the following NIG activities:

@ Contribution to the Digital Shape Workbench, e.g. with more test models either virtual or physical.
® Contribution with usage scenarios and input on semantics.
@ Testing of the search engines and contribution of knowledge needs in terms of searching and retrieving shapes
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*» NIG members




AIM@SHAPE

For more information on AIM@SHAPE please visit: www.aimatshape.net

or contact:

Bianca Falcidieno,

IMATI-CNR, Dept. of Genova

Via De Marini, 6 (Torre di Francia)

16149 Genova - ITALY

Tel: +39-010-6475667

Fax: +39-010-6475660

E-mail:  bianca.falcidieno@ge.imati.cnr.it

For more information on the newsletter please contact:

Giuseppe Conti

Graphitech

Via Alla Cascata 56/C - Povo di Trento
38100 - Italy

Tel: +39-0461-883394

Fax: +39-0461-883398

E-Mail: giuseppe.conti@graphitech.it

The pdf file of this newsletter, as well as of all other issues, is available at:

http://www.aimatshape.net/downloads/newsletters/
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