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PRINCIPAL OF OPERATION

The aim of the Cultural and Educational Technology
Institute (C.E. T 1) is the strengthening of research and
technological activities and the application of new
technologies to the sectors of humanitarian science
and culture and to education.

Sames, Jmme &, 200F
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ACTIVITIES

v Study of ancient pottery and monuments of art dated from
Anftiquity to present

Caeltural & Educational Tecknology Frstitste 6

v Partial analysis of ceramics (dating and composition analysis)

v 3D scanning, archiving, retrieval and presentation of cultural
objects, monuments and archaeological excavations

v Multimedia Databases MPEG?7 compliant
v'GIS system
v Content retrieval (Audio, Image, 3D)

‘ v Adaptive e-learning environments, learning objects depositories
and teleconferencing

‘ Sames, Jmme &, 200F
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3D IMAGING LABORATORY
3-D INTERACTIVE
REPRESENTATION OF ORJECTS

and PLACES via INTERNET
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Caeltural & Educational Tecknology Frstitste 6

3D?

3 I’Vhy 3D?
m It 1s the way we see .
m It 1s more natural
m It provides a complete description of the objects

m Is it a mature technology?

m NO

m Whatis next?
‘ m The feeling of touching them

Sames, Jmme &, 200F
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Recording Cultural Heritage in 3D

Complete three-dimensional (3D) recording of cultural content
(objects, monuments, etc), is a multi-dimensional process:

Digitization im 3D

Processing & Storage of 3D data Algorithms _
Archiving , Management & Retrieval of 3D Hardware
data <
Visualization & Dissemination of 31) data =0 £
Replication & Reproduction of 31) data

Sares, Fune 6, 2007 Processes involved in 3D digital recording
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Recording Cultural Heritage in 3D

Digitization in 3D

Processing & Storage of 3D data

Algorithms
Archiving , Management & Retrieval of 3D ) | |
data Hardware
Visualization & Dissemination of 3D data MR el
Replication & Reproduction of 3D data
Sares, Fune 6, 2007 Processes involved in 3D digital recording
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~ Factors that influence the choice of a 3D digitization
method and its results:

= Geometric complexity = Surfaceproperties = Additional restrictions

. e - w Transparency m A ibili
= Sizeand positionof subject Jana 2.
wm Reflectance m Protection and security issnes
m Dhiffraction
w  Colorfiexinre

| Morphological complexity: Size and shape
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3D Digitization

Technology solutions

Light waves
=100—- 1000 TH=

|
‘h *

Passive techniques Active techniques

Shape from structored light '
Shape fmom sithouedte ‘ ‘
Shape from steree

Shape from metion/video Laser friangulation Time of flight
Shape from shading & coherence of lasers
Shape fmom textore

Shape fmom photometry

Shape from focns/defocns

Shape from shadow

Photogrammeiry
Contact messurement systems

11597
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Measurement principe
(laser triangulation) —

Kamera/CCD
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PUBLICATIONS

1. N. Tsirliganis, G. Pavlidis, A. Tsompanopoulos, D. Papadopoulou, Z.
Loukou, E. Politou, K. Stavroglou, C. Chamzas, "Integrated
Documentation of Cultural Heritage through 3D imaging and multimedia
database”, VAST2001: Virtual Reality, Archaeology and Cultural Heritage
28-30 November 2001, Glyfada, Athens, Greece

2 N. Tsirhgams, G. Pavlidis, A. Koutsoudis, E. Politou, A. Tsompanopoulos,
K. Stavroglou, C. Chamzas, "New Ways in Digitization and Visualization
of Cultural Objects”, Proc. IEEE DSP 2002, Santorini, Greece, July 1-3,
2002

3. Pavhidis G., M. Lazaridou, F. Amaoutoglou, C. Chamzas, "Best practices in
archival and retrieval of 3D cultural information, Submitted to Journal of
Cultural Heritage, Elsevier

Sames, Jmme &, 200F
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3D Digitazition of Urban Areas

Based on photogrammetry and empirical methods
(topographic measurements)

Reconstruction of part of the old town of Xanthi (high resolution)
Reconstruction of St. Barbara's springs of Drama (low resolution)

Reconstruction of part of the old town of Xanthi (video demo)

Seres, Fune 6, 2007 WWW 67100.GR
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PUBLICATIONS

1. Koutsoudis A., Amaoutoglou F., “ON 3D RECONSTRUCTION
OF THE OLD CITY OF XANTHI: A minimum budget approach

to Virtual Touring based on Photogrammetry”, Journal of
Cultural Heritage, Elsevier, Volume 8, Issue 1, January-March
2007, Pages 26-31

Sames, Jmme &, 200F
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3D reconstruction of monuments
MANI: Methodology 2 a mixture of empirical method and photogrammetry

Empirical method. Measurements of distances between charactenistic
points on the surface of the monument are taken (by hand).

Pros: simple, productive, portable and of low cost.

Cons: low accuracy and demanding in terms of time of physical
presence near the momument

Photogrammetry. Common digital photos can be used, under suitable condition: =

for measurements that can be of the scale of accuracy obtained by the topographic
methods.

Pros: objective and reliable and can be aided by CAD
software; relatively simple and has low cost; can be
used for complex objects with high surface detail
Cons: has to be combined with topographical or
empirical measurements; the obtained quality is a
function of the time spent; since it is based on photos,
there is a need for adequate space.

Seres, Jane 6, 2007




5

&~ 4,,"
: V. Cultwral & Educntional Tedk
: | 58 Tsimwicki Street, 67108, Xo

wl

Field work.__.




Actual monument ’ @
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3D reconstruction
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3D reconstruction




Possible representations of the 3D model (outer & inner parts shown)
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3D reconstruction of monuments

Sares, Jome &, 20007

Vndeoj

Video 2
Video 3

Y
E? . Cultwral & Educational Technolopy Institsute
: : 58 Tsowicki Street, 657108, Xawthi, Hellxs,
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Video 1

Video 2
Video 3
Video 4
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Athena
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PUBLICATIONS

1. Tsioukas V_, Tsirliganmis N, Pavlidis G., AmaoutoglouF., Chamzas Ch._,
Mpakourou E_, Mexia A, "Photogrammetic Modeling Of Byzantine
Churches”, CIPA 2005 - XX Intermational Symposium, 26 Sept. - 1 Oct_,
2005, Torino, Italy.

2 Pavhdis G, Tsirhigamis N, Tsiafakis D., Amaoutoglou F_, Chamzas C_,
Tsoukas V., Mpakourou E., Mexia A _, "3D digitization of monuments: the
case of Mani 3-rd International Conference on Museology, Mytilene, 5-8 June
2006

3.  Koutsoudis A., AmnaoutoglouF., Chamzas C., "On 3D reconstruction of the

old city of Xanthi. A minimum budget approach to virtual touring based on
photogrammeiry”, Journal of Cultural Heritage, Volume 8, Issue 1, January-
March 2007, Pages 26-31

Sames, Jmme &, 200F
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3D scanner

Towards a versatile, handheld scanning
system



Cultwral & Educational Teckmology ustitute ' @
| 58 Timiski Strevt, 67100, Xanthi, HeBas,

The idea

Usage of a setup with a video camera and a laser light projecting device (line

pattern) / Provides coordinates of the
Cﬂmbinaﬁonnﬁ camera positioninthe 3D space
Camera trackin
P [ g 3 Provides coordinates on object
= Laser triangulation surfacesrelative to the camera

Versatility — the key idea:
m The system can use any kind of setup
w from a high resolution camera and precise laser device with very high cost
m 1o a web camera and a simple laser device with very low cost
Simplicily of usage
= Justusethe setup to record a video of an object

m Thewhole process can be done offline (it 15 based on software)

Sames, Jmme &, 200F
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Simulations with synthesized data

Sequence of six consecutive video frames (step 10 frames) from the test dala set.
Semes, Jme 6,2007 The green line is the laser projected on the object
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The complete test video sequence

Click on image to play the video



.- dodascker developed by digi-lab, University of Hannover 0
http {iwww digilab. uni-hannover.de/docs/manual_htmi

g h

y
"l
Ly

T R R

b

sﬁm? Fome 6, 2007
Resultof camera fracking {using voodoo on our test sequence): The camera path shown asdotied line. The
dots on the surface of the objects comespond io conirol points used by the trackerduring the process.

2757



The reconstructed point cloud
during the 3D scanning process

Sames, Jmme &, 200F Clk:ke
To see VRML
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PUBLICATIONS

F. Amaoutoglou, A. Koutsoudis, G. Pavlidis, V. Tsioukas, C.

Chamzas, "Towards a versatile handheld 3D Laser Scanner
", The 7th International Symposium on Virtual Realitiy,
Archaelogy and Cultural Heritage (VAST 2006),Nicosia,
Cyprus, 30 October - 4 November, 2006, pp 7-12

Sames, Jmme &, 200F
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Recording Cultural Heritage in 3D

Digitization im 31

Processing & Storage of 3D data ! Algoxithne

i:ahiving, Management & Retrieval of 3D Parivare

Visualization & Dissemination of 31 data Software

Replication & Reproduction of 31 data

Sames, Jmme &, 200F

Processes involved in 3D digital recording

307
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Digitization:

3D seometry & texture & Surface Properties

397
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Technologies

Technologies used for designing and constructing a database
system with extended search, visualization capabilities and
the ability to deliver its multilingual content over the Internet

MySQL: An SQL compliantrelational database supporting Unicode
content.

MySQL-PHP, HTML.: Extended database management system
(DBMS)

MySQL-PHP, HTML.: Advanced user interface for local or remote
database administration.

MySQL-PHP, HTML, VRML, 3D-GIS Plug-in, Flash: Advanced user
interface for database navigation and search over the Internet,

supporting extended 3D visualizations

Hi level programming: Special purpose software for on-site off-line
input that supports Unicode content

3D Modeling/CAD: Usage of 3D software for virtual reconstructions

saves w3l B0 Jsage of GIS software for site reconstructions

32507
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Photo Scanning Laser Scanner

33597
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(bad geometry registration)
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Inertia Tensor — Iowotipec/IowoowavoouaTa

Inertia Tensor
7.57798-0.200833-6.61341
-0.200833 6.35837 4.39283
-6.61341 4.39283 51.0104

EigenValues:
6.8215 571461 524107

EigenVectors:

&\} J 0.887794-0.436308-0.14648{1%4
(431 0.451624 0.887169 0.09469(

g *“"‘P‘" 0.088639 -0.150219 0.9846710%

m
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3D - GIS
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1

I

:. | Web Browser 3D ArchGIS

Vs
3D Object files

MySQL Database Texture Image files

Sames, Jmme &, 200F

Technology framework for 3D archGIS system
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sams. dme 6. S€reenshot of ActiveX plugin (»MS-IE) developed in Delphi
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3D GIS
query?

Show the points where

Fe203
is more than 3%

Sames, Jmme &, 200F
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3D data storage

 Factors that influence the choice of a storage system:
m Data access time
m Data transfer rate to and from the computer memory
m Multi-user access
m Data storage capacity
m Usage frequency
! = Durability of both the medium and the data
' m Conditions of storage and operation
' sw Egst™per unit of capacity

| 49597
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3D data storage

73 Triangles: T087.776
- | File Type Size (Mb)
- 3ds 22

Iwo 27

Cob 38

Obj 38

ofF 38

Ply 42

Peo 69

- =

i 90

Wil 125

. dsc 130
Happy Buddha Drf 229

S0/90
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3D data storage

Geometry simplification and its
implications in data storage
requirements

o
T T,
(e Ay
SR

ABrvd
Athena

Size( Mb) Size( Mb) Size( Mb)

3ds 2 1 0.2

of 3 15 0.3

Ohbj 35 2 0.4

X 8 4 0.8

Raw 6.5 35 0.8

Asc 12 6 12

4> Dxf 23 115 23

B
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3D data storage

Metadata — categories:

m Data typed by the user that provide information
about the subject (1.€. a description)

m Managerial data, to be used for version control,
data type definition, etc

m Data providing mathematical descriptions of
features that can be extracted from the 3D models
and used for search by content

s Watermarking data

Sames, Jmme &, 200F
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3, Issue 4, October-December 2004, Pages 379-384

Sames, Jmme &, 200F
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Recording Cultural Heritage in 3D

Digitization im 31
Processing & Storage of 3D data _ A]gnrlt]lms :
Archiving, Management & Hardware

Retrieval of 3D data T
Software

Visualization & Dissemination of 31) data
Replication & Reproduction of 31 data
Sares, Fune 6, 2007 Processes involved in 3D digital recording

34597
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475544392422 25262821 1317111612107

<Bsrasafoc 111 Planasistaces> MPEG?7 description

63 5

367916610

44 44 72 100 66
i)

<Singularsurfaces>21 </Sin |-.| wfaces>

sseriptors

] tl-'[rL"'-'“"fll""'l
<m1.~hu.:1nu1m /
volurme> 18 21 23 0< /W

o : '-'“133|~I-E?4<--’""
r>31 31 31 31</Canter_Y
Z2>31.31 31 33</ B
form_1 >40 31 ﬁBth"IrJr m_1>
orm_2=62 63 31 63</Transfomm_2=
™
_""‘

___,—-.,“ 3323228 31</Tran :-,2“1. A
= Transf _d>B2 59 32 63</Tran: LIF]
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VRML (Virtual Reality Modeling Language) (example)

L]
L]

#VRML V2.1 utf® 0 (000150 B.00)
Shape { ' d
geomelry Il e, §
coordindex |

0,1.2,-1,

0,2,3,-1,

0,3.4,-1,

0.4,1,-1,

1,4,3,2

|

coord Commilinede §

point [ \
0.00 1.50 0.00, \
-1.00 0.00 1.00,
1.00 0.00 1.00,
1.00 0.00 -1.00,
~-1.000.00-1.00

] ; -
# >

&

2 (1.00 0.00 1 00

3(1.00 0,00 -1.00) 11,00 0.00 1.00)
% 7

4 (-1.00 0.00 -1.00)

i pyramida.wrl

36/97
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Shape Index of Elementary 3D surfaces

Spherica-l'cap o Saddle ﬂ_Uge Saddlé
(0.625) (0.5)

(0.25) (0.125)

3707
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Xml Description

<Pxml version="1.0" encoding="ISO-8859-1" >>

<Mpeqg7 xmins="http:/fwww.mpeq7.0rg/2001/MPEG-7 Schema"
xmins:xcsi="http:/fiww.w3.org/2000/1 0/XMLScheme-instance™>
<DescriptionUnit xsistype="DescriptorCollectionType">
<FileName>CP vase 1205 Ir.xmi</FileName>

<Descriptor xsi:type="Shape3DType">

<numberQfBins> 100</numberOfBms>

<bitsPerBot> 12</ biisPerBom >

<Specirum>1 6 9 11 15 18 21 24 26 27 32 32 34 37 40 41 44 50 52 57 61
68 66 69 69 67 60 54 561 47 41 3834 31 27 26 2221 20 17 16 14 13 13

13 13 1211 11 1010101010911 10101011 13131213 13 14 16
1418 16 1714 1513 1211 10887766 4343342221110100

0=/ Specirum>
<PlanarSurfaces>2047</ PlanarSurfaces>
<SingularSurfaces>0</ SmgularSurfaces>

_ </Descriptor>DescriptionUnit></Mpeg7>

Ern.-.l_'_‘-.n, AR WF L
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3 Perceptual 3D Shape Descriptor
)\ | )C) ‘-js/' / 11 parts
14 parts
20 parts
20 parts
62/90
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Pixels (2D) > Voxels (3D)

(a)
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XML Descriptor

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- .
: :

<?xml version="1.0" encoding="1S0-8859-1" >
<Mpeg? xmins = "urn:mpeg:mpeg? :schema-2001" xmlns:x=i
pe%:LI:I:p: { Feww w3 org/2001 [ XMLSchema-instance™ xsi:schemal.ocation =
"urn:mpeg:mpeg? :schema:-2001 ss@l.xsd"}{_DesctipﬁnnUnit xsi:iﬂge = .
"DescriptorCollectionType™<Descriptor xsitype = "Perceptual3DShape™
<Descriptor xsi-type = "Perceptual3DShape™><mmmberOfNodes>4</ammberOfNod
<fiifpozni>1 1 1 0 0 0 <Alsfuljfaozi>
<Volume>47 2 6 6 </Volume>
<Cemfer X>34 5 31 31 </Cenler X~
<Center ¥>31 31 20 42 </Cenler ¥~
<Center Z>31 31 31 31 </Cenier I~
<Tramsform 1>63 62 39 24 </Tramsform 1>
<Tramsform 2>32 32 63 63 </Tramsform 2>
<Tramsform 3>29 40 32 31 </Tramsform 3>
<Tramsform 4>32 23 62 62 </Tramsform 4>
sTramsform 5-63 32 24 39 </Tramsform 5~
<Tramsform 6->32 62 29 29 </Tramsform &>
<Variamce X>26 6 16 16 </Variamce X>
<Variamce Y>3 3 6 6 </Variamce Y>
<Variamce Z>3 2 2 2 </Variamce Z>
<Comvexily>53 41 28 28 </Comvexily> (0
_ </Descriptor></DescripticnUnit></Mpep7> .
B e e e e e ﬁz[mn"':

(ISR () (X
L

(1) (0]
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* http://195.251.3.13:81/mpeg7

Addiess @] hittp://195.251.3.13/mpeg7?/

2, — Y=

C.E.T.L - Mpeg 7 Group
Overview of MPEG-7 Audio
What does MPEG-7 standardize?

It is officially called "Multimedia Content Description Interface”, a means of providing meta-
data for multimedia. MPEG-7 focusses on two different work items in this context:

« standardisation of a language to specify deseriptions for multimedia data (the Definition
Description Language, or "DDL") and

» standardisation of a set of obviously required description components for multimedia
data (the Descriptors, "Ds" and Description Schemes "DSs"),

For the second work item, MPEG-7 1s niol restricting itself to traditional "card catalogue"
descriptions (e.g. Dublin Core) of video and/or audio material but also develops descriptions
that require (human or automatic) content analysis of multimedia material and are able to grasp
information on structural and semantic content. MPEG-7 does not standardize extraction
algorithms but only focusses on the specifications of outcomes of such algorithms. However, in
developing the standard, MPEG will develop tools for creating descriptions to prove their
effectiveness, and these tools may be extraction algorithms. They will not be part of the
standard, or "normative,” however.

Reaserchers: Professor Chamzas Christodoulos, Dr.Tsekeridou Sofia, MSE Stavroglou
Konstantinos, Kokonozi Athina, Samaras Christos, Lazaridou Maria, ete

63/97
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Recording Cultural Heritage in 3D

Digitization im 31

Processing & Storage of 3D data ~ Algorithms
Archiving, Managpement & Retrieval of 3D Parivare
data

Visualization & Dissemination of 3D data Software

Replication & Reproduction of 31 data

Sares, Fune 6, 2007 Processes involved in 3D digital recording
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3D data visualization/projection

Factors that influence the choice of a 3D visualization
- device:

= Number of concurrent spectators

m Possibility or demand for stereoscopic
visualization

m Level of user interactivity

Sames, Jmme &, 200F
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3D data visualization/projection
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Sames, Jmme &, 200F

. Culteral & Educatwnal Techmology Inststute
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Cllr.:klng ONn a screen under an

instrument pops-up the
information page
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Clicking on an instrument pops-up
a full scale VRML models
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PHP
MySQL
Scripting

HTML
Editor

Main Characteristics:

v Culturel & Educational Tecknolopy Frstitude
:sarmm 671800, Xowthi, Hellns,

Administration
web-site

MySQL
database
server

L

PHP / MySQL,
Java ! VB
Scripting

=30 representation
=Dynamic content
*Intemetbased
=Online administration
Sames, Jmme &, 200F

3d digitization

HTML
Editor [

N

Web-site
[virtual museum)

of exhibits \‘
.
b4
:
3D models 3D modeling
of exhibits software
>

v

Exhibkition room
30 model

3
[ Multimedia authoring toal

Macromedia
v Direclor
[ Browser plug-in ]
Macromedia
Shockwave3D

Process cycle: from digitization to the museum
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Caeltural & Educational Tecknology Frstitste @

PUBLICATIONS

1.  Paviidis G., Tsiafakis D, Arnaoutoglou¥., Chamzas C., Provopoulos G.,
Chatzopouldos S., "MOMI: A dynamic and internet-based 3D virtual museum
of musical instruments”, 3-rd International Conference on Museology”,
Mytilene, 5-8 June 2006

| Sames, Jmme &, 200F

|
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‘3, Caltural & Educational Teckmology Fnstitute @

Recording Cultural Heritage in 3D

Digitization im 31

Processing & Storage of 3D data | A]gnrlt]lms :
Archiving, Managpement & Retrieval of 3D Parivare
data

Visualization & Dissemination of 3D data Software
Replication & Reproduction of 3D data
Sares, Fune 6, 2007 Processes involved in 3D digital recording

T6/97
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3D data replication/reproduction

o |

m Production of multiple digital replicas
| = Multiplereplica production devices
m CD ROMSs

= DVD ROMSs

! m Physical object reproduction
= 3D printing/plotiing/milhing devices__
m Material deposition devices
m Sterco-lithography devices

Sames, Jmme &, 200F
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. Athena
(s

“Digitization And Archiving of Archaeological Sites*
The Karabournaki Case

[

e R . O
ingWarbor and cemeteries

(rCLiitt

T8/90
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‘, Caltural & Educational Teckmology Fnstitute 8

Motivation: Definition of the problem

Archaeology is based on systematic
collection and analysis of data
through excavation and other forms

of field-work.

* Recording

* Management
» Visualization
» Dissemination

Sames, Jmme &, 200F
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Definition of data: Trenches




82597



The Karabournaki Case
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: 0 £ The excavation site
. The excavation Grid— Topological map [ » 'ﬁenﬂ]i&;iu;ﬁiﬂﬂh&ﬂ
N F——F Findings L Ceramics » Calegories of ceramics
"~ — | .
~ FINDING
Vel Conservation ’-
Q Prohle
: » z%tﬂtdlm'ﬂlﬂm
= Trenches Select on map A e
. s W
E B Bl Excavalion noies -—» Presentation
QQ —*| Presentationby crileria
™ Search by
date/trench/keyword
YBE Bibliography > Select
Sares, Fome 6, 2007 —» Search ’17
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% Athena

L

2D Digitization/3D reconstruction:
Fruit stand

3D reconstruction process overview

DEMO 3D

§5/90
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% -

GIS representations

n Current work: GIS integration

o Settlement

ABrjva
Athena
~ Taty
show me

86597



ki

T\ | | .
. o Cultural & Educational Tecknolopy Incistube ‘O
E 58 Toiwicks Strevt, 67108, Xowihi, Hellns, ABryvd
A\ ’

Athens
'

GIS representations

GIS based query in 3d space (East Greek poitery)

DEMO 3D

&7/07
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GIS representations
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Semes, Jume 6, 2007 show me
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PUBLICATIONS

1.  D. Tsiafaki, A. Tsompanopoulos, G. Paviidis, D. Papadopoulou, N.
Tsirliganis, V. Evangelidis, C. Chamzas, "Archiving Cultural Objectsinthe
21-st century:Poltery from Karabournaki”, XVI International Congress of
Classical Archaelogy, 23-26 August 2003, Harvard Universily, Boston,
US.A.

2. D. Tsiafakis, N. Tsirliganis, G. Pavlidis, V. Evangelidis, C. Chamzas, ,
“Karabournaki-Recording the Past: the Digitization of an Archaeological
Site", EVA 2004:Conference of Electronic Imaging and the Visual Arts,
March 29-April2, 2004, Florence, Italy.

‘ Sames, Jmme &, 200F
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Conclusions

3D digitization is a multi-dimensional process, that depends
upon the nature of the subject as well as the purpose of its
application.

3D digitization involves:
s Digitization
m Storage
m Archiving & Management
m Retrieval
m Visualization

= Replication/Reproduction

Sames, Jmme &, 200F
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AUDIO-VIDEO LABORATORY

Specialized Audio and Video Systems

Sames, Jmme &, 200F
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ABrva
Athena

wiclress @] hitp:/f195.251.3.13/mpeg?/

2 — |

C.E.T.L - Mpeg 7 Group
Overview of MPEG-7 Audio
What does MPEG-7 standardize?

It is officially called "Multimedia Content Description Interface”, a means of providing meta-
data for multimedia. MPEG-7 focusses on two different work items in this context:

« standardisation of a language to specify descriptions for multimedia data (the Definition
Description Language, or "DDL") and

« standardisation of a set of obviously required description components for multimedia
data (the Descriptors, "Ds" and Description Schemes "DSs"),

For the second work item, MPEG-7 is not restricting itself to traditional "card catalogue"
descriptions (e.g. Dublin Core) of video and/or audio material but also develops descriptions
that require (human or automatic) content analysis of multimedia material and are able to grasp
information on structural and semantic content. MPEG-7 does not standardize extraction
algorithms but only focusses on the specifications of outcomes of such algorithms. However, in
developing the standard, MPEG will develop tools for creating descriptions to prove their
effectiveness, and these tools may be extraction algorithms. They will not be part of the
standard, or "normative,” however.

Reaserchers: Professor Chamzas Christodoulos, Dr.Tsekeridon Sofia, MSE Stavroglou
Konstantinos, Kokonozi Athina, Samaras Christos, Lazaridou Maria, ete

93597
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wl

Traditiomal Greek Music Gemre Classification and Viswalization System

MOYEIKOI TAAASIEE
L

.

The 3D
visualization
environment:
Delphi and
OpenGL

s -

B
1L Turprvoian 1 4,18 %
A

The system can provide stals
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The galaxy-scale of the visualzahon: each planetis a songand there is a link on it o its data and sample URqur
playback. The brightstars without links on them are the planeiary system’s "suns” {i.e. the clusters’centroids)

SPUKLUITIKD

DEMO

Complete list of

INUEPD KAELVOUWV

songs in this
galaxy is provided

, — - e

LN ThilL D02 00T, 00 Lkangie. war
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