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IMATI GE key competences

atics & information technologies
f odelling & Computer Graphics
tational Geometry and Topology
erformance Computing

putational Electromagnetics

ognitive models based on ICT

lications

» Multidimensional Media, Industrial Design, Environment, Geographical
Information Systems, Bioinformatics, Medicine, Infomobility

» Activities
» Research, Education, Technology Transfer, Dissemination

» Staff
» 23 staff members (4 contract researchers)
» 3 PostDocs, 3 PhDs & 3 Master students
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e Modelling and Reasoning

» Applications
tional Mathematics » Industrial Design
odelling » Aesthetic Design

puter Graphics » Geographical Information
Systems
ojects/Agreements > Bioinformatics
» FOCUS K3D (CA FP7) » Medicine
AIM@SHAPE (NoE FP6) » Cultural Heritage
FIRB (ltaly - Israel) » Serious Gaming

ESDI + (Spatial Data Infrastr. FP7) _ T
NATURE GIS (thematic Network ~ » Dissemination

5R24) » Conferences/Workshops
CHRONIOUS (IP FP7) (FOCUS K3D conference
National/Regional projects 2010, 3P OR EG2010, SMI'10)
Bilateral agreements » International Schools

: » High-level trainin
CNR projects g g =



Shape modelling group

ardo Albertoni

“Marco Attene

Silvia Biasotti
Chiara Catalano
Monica De Martino
Bianca Falcidieno
Daniela Giorgi
Franca Giannini
Simone Marini

. Marina Monti

. Michela Mortara

- Giuseppe Patané

. Francesco Robbiano

«  Michela Spagnuolo




Context: 3D models

are digital representations of either
y existing or virtual objects that can be
ed by computer applications

» 3D media
» individual 3D models (static, dynamic)
» assembly of 3D components (car engines, ..)
» virtual environments (objects, avatars, cities, ..)



Foundations of 3D modelling

Ic modelling is the discipline that sets the
lons of the representation of 3D media

‘geometric modelling and processing are based on a
- humber of disciplines

» geometry, algebraic geometry

» computational geometry, discrete topology

» computer science
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ditional modelling pipeline
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3D models today

tion of hardware costs makes it possible to
3D on the desktop”

ost graphics cards, processing speed

3D acquisition devices are becoming more and more
commonplace
» laser scanning, photogrammetry

» computer networks may now rely on fast connections at
low cost
rendering, acquiring, transmitting,
“materializing” 3D content i1s now
feasible even i1n unspecialized contexts
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gradual shift of paradigm in science: from physical
prototypes and experience to virtual prototypes

data in rany scientific fields

and simulation

>
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Product Modeling
Design

Cultural Heritage
Gaming
Simulation
Medicine
Bioinformatics
Architecture
Archaeology

rofessional & scientific users




shape universe mathematical representation implementation
& universe universe universe
knowledge domain

geometry and

virtual or topology purely geometric
physical model
world
data structures
structural model and algorithms
conceptual c:ass?is, purely symbolic
world Ryl model
symbols

The geometry universe should be coupled
with a semantic one
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What is a shape?

ly geometric and visual features but also
S’ meaning in a given knowledge domain

==

structure
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f the geometrical

» identify simpler components of
the model and describe the
object by their configuration
and/or composition

» Context

» Interpret the geometry and/or
structure in a context to
annotate high-level features
(semantics)

-based analysis & synthesis

geometric
level

semantic level
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of Excellence AIM@SHAPE

ced and Innovative Models And Tools for the
2lopment of Semantic based systems for Handling,
Acquiring, and Processing knowledge Embedded in
multidimensional digital objects

FP6 Contract no. 506766 - Key Action: 2.3.1.7 Semantic-based knowledge systems

Bianca Falcidieno, Coordinator
CNR IMATI-Genova

13 partners

4 years (2004-2008)
100 researchers

85 PhD students
=~6.5ML € 16

Web site: www.aimatshape.net




Mission and goals

ng, modelling, & processing knowledge related to digital

3D or 3D time varying shapes as the new wave of
edia communication

Represent shape semantics
Maximise automation of the shape knowledge lifecycle
Design common infrastructures for sharing shape models and tools

Promote the adoption of knowledge management tools in “shape-
intensive” applications

VvV vV v
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Mews!

Shape Repository

Visitor locations

4
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ClustrMaps-
Click to ses

Ontologies

AIM@SHAPE Shape Repository ~ View page

Lagin Page

Mews: Mew search page is implemented. Shape Repository ¥er.4 is ready.

Shape Repository open to public,

Zhape Repository

* new:s page

<=1 2345678910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 ':‘;i:szrb”
28 29 30 31 32 33 34 3_'5_ 36 37 38 39 40 = . uplogad I’I:ﬁDdE|S
We have 521 models, containing a total of 1180 shapes. . FAGS
® links
Show Sort by | Group Downloads V| » statistics
models per page  Current sort: Group Downloads, * contact us
» contribute
AT Category: LD Category: MonManifoldMash Lrg== 3 (i Category:
ManifaldSurfaceMesh Format: PLY o ManifaldSurfaceMesh
Format: OFF Size: 31.3MB o _;__3 Format: OFF
Size: 161, 1MB Creator: WCG-ISTI :‘_J'l-a Size: 48.6MB
Creator: Laurent_Saboret Upleader: CHR-IMATI-GE 2 Creator: L.Saboret and M.,
Uploader: INRIA Up.date: 2005-10-27 - Uploader: IMRIA
Up.date: 2006-11-08 11:33:26 ? Up.date: 2006-10-2¢
11:37:106& Dovnloads: 712 12:12:34

Downloads: 1710
Gip downlds: 3359

wiewy group

Hand
: Category:

ManifoldSurfaceMesh
Format: OBJ

Size: 10,0MB
Creator: MPII
Uploader: MPII
Up.date: 2005-10-22
16:51:35
Downloads: 1014
Gip downlds: 1640

wiew group

Grp downlds: 200z

wiEnw group

Budidha
: Category: MonManifoldMash

Format: PLY

Size: 27.5MB

Creator: WCG-I8TI
Uploader: CHRE-IMATI-GE
Up.date: 2005-10-28
15:08:51

Dovnloads: 626

Grp downlds: 1629

wiEnw group

Downloads: 1045
Gip downlds: 1 754

wiEw group

Julius Caesan
e Category:

ManifoldSurfaceMesh
Format: OFF

Size: Z2.9MB

Creator: IMNRIA and IMATI
Uploader: INRIA

Up.date: 2006-01-1&
1751118

Downloads: 659

Gip downlds: 1625

wiew group



IM@ SHAPE Shape Repository
2.9500.000 (100.000 downloads)

19



ination Action FOCUS K3D

e Comprehension, adoption and USe of
edge intensive technologies for coding and
3D media content in consolidated and emerging
application communities

FP7 Contract no. 214993 - Key Action: ICT-2007.4.2. Intelligent content
and semantics

Bianca Falcidieno, Coordinator
CNR IMATI-Genova

8 partners

duration 2008 - 2010 Web site: www.focusk3D.eu
= 1.3 ML € 20
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Business & Education, Home & Leisure




Grand challenges

mbolic representations
oriented 3D model synthesising
cumenting 3D lifecycle

emantic visualisation and interaction
» Standards
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ematical analysis of shapes

earn from the matematicians to
ate and discard: to keep in mind the type
ave the single case, with all its accidents,
-e”

D’ Arcy Thompson
On growth and form, 1917
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