E.MLIL - Xyol) Hiektpordymv Mny/kov & Mny/K®@v YTOLOYLGTOV

IIEPIOXEYX OEMATQN I'TA AINTAQMATIKEX

Opoon Ymoroyistov:

1.

2.
3.

Mn-ypapukd Oidtpa yioo Amoxotdotaon (Restoration/Denoising) Eyypopov 1/kor Kivoopevev
Ewovav.

Yratwotikn Aviyvevon Axuov/Ileprypoppdrov pe Emmedosvvola kot Gestalt vopovg.

Yratotikn Avaivon/Zovleon Y ong pe toyaio @paktols kot mpoywpnuéva BELOTO GTOYOOTIKMY
aveMEewv.

Avdlvon Zynpotog oe moAamAés kAipoxeg kot Eeappoyés oe Avayvdopion AVIIKEWWEVOV LE
Baon to Zyfuo Tovg.

Kotdtunon ewdvov pe eEEMEN kapmvidv kot Evepyd Teptypaupata.

Kotdtunon ewdvov pe I'pdeovg kot Edayiotonoinon Evepyslokdv Zuvaptnolokdv.

Extipnon ontikng Kivnong pe e£éMén kopmvimv ko gvepyd meptypappota kot Epoppoyr oe
Avtoparn [TAonynon kwvovueveov Pouror.

Ocopio Ztepéoyng pe Neopetpio [Toddamiov Oyewv.

Ocopio [eop. Awwpopikdv EEloncewv kot Emmedocuvorov (level sets) yia O.Y.

. Oewpia Markov/Gibbs Random Fields yio avéivon eucovov kot 6pact VITOAOYIGTMV.

. Avayvopion [Ipoconwv pe pn-ypoupkég pebosovg Principal Component Analysis.

. Epappoyég evoc amd 1o avotépo Bépata oe 2A 1 3A Buolatpukég eikoveg.

. Epappoyég evoc amd ta avotépo Bépata oe mpofinpata Thiemokoénnong.

. Epoppoyéc tov #9 11 #10 oe Avaxartackevr| Ewovov ano épya Téxvnc.

. BeAtioon g teyvoroyiog JPEG pe Wavelets/ITupapidec kon pn-ypappkd Scale-Spaces.

. Avaivon Yong ko Xpopotog o€ Blolatpikéc e1KOveg 16TOV Y10 TPOPALOTA KATIYOPLOTOinong 1

KOTOTUOT|G.

Enctepyocio Dovic-I'Aoecoc kon IlolAvuesik@v Xnuatmv:

Nk W=

Avdlvon-Xovheon Oovig ue Mn-ypappikd poviéha (Alapopenocng, Xaos-Opaktalg).
Movtehonoinon cvotiuatog Akong kot EEaywyn Xapaktnpiotikdy yio avoyvapion.
Multimodal Detection-Indexing Audio-Video Xnpdtmv.

Avdlvon/Zovheon onpdtov Movoikng pe povtéha Atopdéppmonc.

Avdlvon Zknvig Akovotik@v ['eyovotmv otov 3A Xopo.

Oéuata avtopatng Avayvapiong EXinvikng Miooccac.

Oéuata TToAvmTAokOTNTOG GE VTOAOYIOTIKA LOVTEAL YADGGUGC.

TNuota, Xvetnuoto, kou EAgyyoc:

L.

2.

Avidoon/TIpopreyn Xpovooelpmdv pe XaoTikd cLOTIUOTO Kot PPAKTOAC HE EQOUPUOYEG OE
OLKOVOUIKG GUGTIHLOTA, T TNAETIKOW®VIOKE dikTua, 1| floAoyikd cuoTtiuaTa.

Mn-ypappukd cvotiuata EAEyyov (max-plus dAyefpa) pe epapuoyég G OIKOVOULKG, GUGTALOTO
N Aemkovoviakd diktoa.

EmnpocOsto Ewowkd Ofnato pe Acwrouspn Heprypoon otnv lotoceridoo:

http://cvsp.cs.ntua.gr/diplomatikes.shtm

Kabnyntng Iétpog Mapaykodg
E-mail: maragos@cs.ntua.gr
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EmnpocOcta E1owkd Oénata pne Aswropepn Heprypoon

1. Title: Hierarchical, Graph-based morphology -related Segmentation Methods.

Abstract: Mathematical Morphology offers a rich framework to segment images and video sequences,
amongst which the watershed transform paradigm has proved to be very powerful and effective. Its
only drawback is the use of markers (seeds) which serve as segmentation starting points, since they
determine the number of segmentation regions. Hierarchical segmentation appears to be a solution to
overcoming the marker problem. The main idea of hierarchical segmentation is to produce a
multiscale segmentation by progressive merging of regions either using extraneous knowledge or not.
Using a morphological segmentation mechanism (watershed transform) an initial partition is
produced. A similarity criterion is defined based on which “similar” regions are merged producing a
single regions. The procedure is repeated in multiple scales until the desired scale is reached. The
desired scale is defined based on the level of detail and segmentation demands of the specific
application. There are many ways to represent the image partition hierarchy, the most common of
which is the graph representation, such as Min/Max Tree, Binary Partition Tree and Minimum
Spanning Tree.

An interesting computer vision thesis would be to implement one (or more) of the above region-
based image representation algorithms and apply it to morphological image segmentation problems.

Information: P. Maragos and Natasa Sofou (sofou@cs.ntua.gr)

2. Title: Optimal Fusion of Multiple visual Cues (contrast, size, texture, color) for
Segmentation.

Abstract: Image segmentation is a very hard computer vision task since it is application dependent. By
the term application dependent we mean that we can not define a global segmentation algorithm since
there are many different image categories that need to be processed in a special way depending on
their characteristics, in order to lead to good segmentation results. Special image features, known as
visual cues, that can be used in the segmentation process are contrast, colour, texture, object size,
depth and motion. In recent years, many segmentation methods have been developed taking advantage
of these characteristics, but there are hardly any segmentation methods that use a combination of the
above characteristics in order to produce the desired image partition.

An interesting computer vision thesis would be to implement an algorithm that performs fusion of the
most significant image cues: contrast, size, texture and colour.

Information: P. Maragos and Natasa Sofou (sofou@cs.ntua.gr)

3. Title: Modern Methods For Robust Speech Processing

Abstract: The physiology of human auditory system has inspired in many ways methods for speech
analysis and recognition. Psychophysical experiments have indicated the incorporation of perceptual
characteristics, leading to robust methods for speech processing and feature extraction. These ideas
have been related with the slow varying modulation spectrum. On the other hand speech features of
the modulation type based on the AM-FM dulation model has prooved recently to have increased
accuracy in speech recognition experiments. It would be challenging to incorporate characteristics
used by perceptually inspired feature extraction algorithms (PLP, RASTA, J-RASTA) into
Modulation type processing. Further experiment with novel feature sets for robust speech processing
and evaluate these feature sets in simple speech recognition experiments.

Index Terms: PLP, RASTA, AM-FM Modulation model, HTK
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Information: P. Maragos, Nassos Katsamanis (nkatsam@cs.ntua.gr), Vassilis Pitsikalis
(vpitsik@cs.ntua.gr)

4. Title: Nonlinear Methods for Robust Speech Processing and Recognition

Abstract: There has been strong evidence for the existence of various nonlinear phenomena during
speech production. Current state of the art speech analysis and feature extraction methods based on
the linear source-filter model cannot account for such phenomena, like turbulence. Fractal measures,
Lyapunov exponents and dynamical system inspired methods have been used to measure valuable
information for phoneme classification and speech recognition even under adverse conditions. It is
challenging to utilize fractal measures after processing the speech signals with appropriate filters,
either in 1-d space or in multi-dimensional spaces. Furthermore, quantify the underlying signal
complexity, and/or predictability by measuring variant invariant measures. Finally, possibly, apply the
resulting feature extraction methods to simple recognition experiments over noisy databases
(AURORA 2/3).

Index Terms: robust speech processing, nonlinear methods, fractals

Information: P. Maragos, Vassilis Pitsikalis (vpitsik@cs.ntua.gr), Nassos Katsamanis
(nkatsam(@cs.ntua.gr)

5. Title: Event Detection in Audio Streams, specifically Speech-Music Segmentation
and Classification

Abstract: Tackling automatic content analysis of audio data is of major importance. Audio cues, either
alone or integrated with information extracted from other modalities, may contribute significantly to
the overall semantic interpretation of data. Event detection in audio streams is an important aspect
within this framework. The concept of "event" corresponds to a noteworthy happening and is
application dependent. For example, applause, chanting, laughter or alterations in the speech rate of
the sport-caster may be regarded as events in a sports-video. Speaker changes, changes between
various speech quality levels, between speech and silence, or speech and music are common events in
the case of broadcast news.

Event detection in audio streams aims at delineating audio as a sequence of homogeneous parts each
one identified as a member of a predefined audio class. Determination of such audio classes (e.g.
speech, music, silence, laughter, noisy speech etc. ) is the first step in the design of an event detection
algorithm. Obviously, these classes are inferred from the specificity of the application. The selection
and extraction of appropriate audio-features ensues and is probably the most significant phase. It is
understood that the correct choice of these features favors the successful completion of the following
phases. Proper exploitation of the extracted attributes leads to the segmentation of the audio stream
and classification of the resulting parts.

Discriminating between speech and music segments in audio is a case that has attracted many
researchers active in the area. Reviewing the state of the art and exploring novel approaches to cope
with the problem is the main objective of the proposed diploma thesis.

Index Terms: audio classification, event detection, speech/music classification

Information: P. Maragos, Nassos Katsamanis (nkatsam@cs.ntua.gr), Vassilis Pitsikalis
(vpitsik@cs.ntua.gr)



mailto:nkatsam@cs.ntua.gr
mailto:vpitsik@cs.ntua.gr
mailto:vpitsik@cs.ntua.gr
mailto:nkatsam@cs.ntua.gr
mailto:nkatsam@cs.ntua.gr
mailto:vpitsik@cs.ntua.gr

6. Title: Event Detection in Multimedia with Application to Sports' Video
Summarization

Abstract: Scientific and technological progress nowadays facilitates the continuous accumulation of
data. This fact yields unprecedented opportunities for the transition of our society to the prospect of a
knowledge-driven society. Semantic manipulation of the deluge of information that is being accrued
is a basic prerequisite towards this direction. Diversity and multimodality of this information pose
additional challenges.

Event Detection in Multimedia in order to achieve indexing and summarization is an aspect of the
aforementioned analysis. It is mainly motivated by the growing need of fast or selective visualization
and indexing of TV broadcasts or videos. It could contribute significantly to efficient browsing of a
video by picking out the main excerpts of the program or by removing all the irrelevant sequences
according to the program theme.

Suitable exploitation of both audio and visual modalities contained in a sports' video could enable the
extraction of a proper summary, e.g. containing the scoring opportunities of the opponent teams in a
football match. This is the objective of the proposed diploma thesis.

Index Terms: content analysis, video summarization

Information: P. Maragos, Nassos Katsamanis (nkatsam@cs.ntua.gr), George Papandreou
(gpapan(@cs.ntua.gr)

7. Title: Automatic Large Vocabulary Continuous Speech Recognition System for
the Greek Language

Abstract: Though research in the area of Automatic Speech Recognition (ASR) has reached
significant milestones, the performance of current systems is far from being comparable to the speech
recognition abilities of human beings. There is a number of key issues in the area that still remain
open and make the task of building a complete ASR system that will work in real environments, quite
challenging. Building such a system for the Greek Language, taking all its specialties into
consideration, appears to be even more interesting.

The system basically will include separate components for speech processing, acoustic modeling and
language modeling and of course already developed tools (HTK) may be used.

Index Terms: speech recognition, language modeling, acoustic models, HMMs, HTK

Information: P. Maragos, Nassos Katsamanis (nkatsam@cs.ntua.gr), Vassilis Pitsikalis
(vpitsik@cs.ntua.gr)

8. Title: Statistical Context Analysis of Texts via Hidden Markov Models

Abstract: Context retrieval and summarization are emergent issues in the field of data mining. In
parallel, statistical methods have been used extensively for natural language modeling in speech
recognition systems. It would be challenging to view the issue of statistically modelling the
characteristics (e.g. statistics of n-grams) of a certain text type in the context of statistical structure of
language. This would consist a first low level approach towards the classification of different text

types.
Index Terms: natural language processing, Hidden Markov Models, data mining, text classification

Information: P. Maragos, Nassos Katsamanis (nkatsam@cs.ntua.gr), Vassilis Pitsikalis
(vpitsik@cs.ntua.gr)
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9. Title: Statistical Face Detection in Images (Xtatiotikég Evromopog Ilpoconmv
og Ewkoveg)

Abstract: Human face detection in still images is an important problem in Computer Vision, arising
in important applications, like face recognition, area surveillance, visual lip-reading and Human
Computer Interaction. Although the problem is well studied, it remains unsolved in its full generality,
when many faces in various scales and orientations are allowed in the scene, the lighting conditions
can vary widely and real-time performance is required. Among the face detection methods, the ones
based on the statistical learning paradigm, requiring a training phase on an appropriate training set, are
in the focus of current research and demonstrate the best performance. During this diploma project
you will first review the relevant literature and then implement one or more of the state-of-art
statistical face recognition algorithms. Methods for the quantitative evaluation of the performance of
the implemented algorithms will also be explored.

Information: P. Maragos, George Papandreou (gpapan@cs.ntua.gr)
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Avo (2) Oenoto AirhOnoTiK®v 6€ 2ovepyooio EMIT — cKAHMOKPITOY

OEMA 1: Igpapyuxci Katatpunon 3A I'pa@ik@v Movtéhov

H «xatdtunon 3A ypoeikdv HOVIEA®V a@opd oTnv amochvOeoT
TOADTAOK®V OVTIKEWWEVOV GE OTAOVOTEPO 1| TPWTOYEVH 3A TULOTA GTO.
omoio. umopel va amodwbel onuacioroyikn epunveion (BA. Zynpao).

=

Ynrdapyel TAn0opa epapUOYDV GTO YPOPUKH VTOAOYIGTMY OV OOLTOVV g
avaykaio  Prpae v Kotdtunon  3A ypoowKodv  HOVIEA®V.
Xopaktnplotikég epopuroyég etvat: (i) n ariomoinon ypoaeikov LOVTEAOL Ko

mepoTép®  ovpmieon]  Tov; (i) o1 emKOAOOUEVES  EQOPULOYES
“LETAUOPPOONGS”, OTIS OTOlEG VILAPYEL AVAYKY OVTIGTOIYIONG EMUEPOVG
dopmv; (iii) n avaktnon 3A ypopkdv HoVIEL®V, 1 0Toio KAVEL Yp1on
OVOALOIOTOV — TEPIYPOPEDY  TOL  OTI]  GUYKEKPLUEVN  TEPITT®ON
amodidovtal e Vo YPAPO TNG TOTOAOYIKNG SIELOETNONG TOV EXUEPOVG
Tunuatov; (iv) n aviyvevon cvykpovoemv (collision detection), 6mov 1 ‘-!.-
katdtunorn Ponbd ctov VTOAOYIGUO TOV 1EPUPYIKE oprofeTnuévav ,@

oYK@V Kot (V) 1 ameovion veng (texture mapping). k=

AVTIKEIUEVO TNG TPOTEWVOUEVNC SIMAOUATIKNG €PYACIOG amoTterel 0 oyedloopog, 1 avanTuén Kabmg
kot 1 alohdynon edyopiBpmv mov va avIeTonilovy 0 TPOPANUE TG 1EPAPYIKNAS KaTATUNoNG 3A
YPOPIK®DV HOVTEA®V.

O wpooeyyioelg mov Ba vAomomBovv, Ba PacioTovy 610 peTaoynuaTiIcid watershed mov mpoépyeton
a6 ) Madnuatiky Mopepoloyio Kot £xovv Tponyobueva epoppocdel g 3A giovec.

EmOBuuntd yopuxInpioTikd vrownelov
- Na éyst mapokorovdnoel ta pabfuota Opaorng vmoroywotr, Emnefepyociog eikovag kan
Ipagikd Ynoroyiotov ;
- Ivooeig mpoypappaticpod oe C / C++, OpenGL.

Xyetwkn Bifmoypagia

[Mangan-99] A. Mangan and R. Whitaker (1999), “Partitioning 3D surface meshes using watershed
segmentation”, IEEE Transactions on Visualisation and Computer Graphics, vol. 5, no. 4, pp. 308-
321.

[Page-03] D. Page, A.F. Koschan and M.A. Abidi (2003), “Perception-based 3D triangle mesh
segmentation using fast marching watersheds”, In Proceedings of ICPR’03, pp. 27-32.

[Pratikakis-98] 1. Pratikakis, “Watershed-driven image segmentation”, PhD Thesis, Vrije Universiteit
Brussel.

[Zuckerberger-02] E. Zuckerberger, A. Tal and S. Shlafman (2002), “Polyhedral surface
decomposition with applications”, Computers and Graphics, vol. 26, pp. 733-743.

Emxkowavia:  Kab. IT. Mopaykog, EMIT
Kal
Ap. lodvvng Ipatikdrng Tel:#+30-210-6503183
Fax:+30-210-6532175
Epyaotiplo Yrnoroyiotikng Eveviog
Ivetitovto ITAnpogopikng kot TnAemikovovidy
Eb6viko Kévtpo Duoikdv Epguvav “Anuodxpirog”
15310 Ayio [Topaokevn, ABnva. E-mail: ipratika@iit.demokritos.gr
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OEMA 2: Koatatunon Avtikelnévov og Eikovooelpég (Pivreo)

H xotdtunon aviikeyévov oe gikovooelpés (Pivieo) amotelel avrikeipevo peyding mpoxinong otig
Oepatikéc meproyéc enebepyaciog Pivreo kot 6paong LIOAOYICT®OV. AVTO EMTAEOV dikatoloyeitan omd
TIG TOAD GNUAVTIKEG GUYYPOVES EPAPUOYEG TOV ATOITOOV MG OEUEAIDOEG GVGTATIKO TNV KOTOTUNGOT
OVTIKEWWEVOV GE EIKOVOCELPEG. XOPAKTNPLOTIKEG EPAPUOYES Elvar: (1) N KOOIKOTOINGN EIKOVOGEPHY
Baciopévn oe avtikeipeva (w.y. MPEG-4); (ii) avaktnon Bivieo Pacel nepieyopévov (m.y. MPEG-7);
(iii) mapaxorovOnon and Pivteo yio acedaieia kot (iv) eneéepyacio Pivteo (video editing).

AVTIKEIUEVO TNG TPOTEWVOUEVNC SIMAOUATIKNG €PYACIOG amoTerel 0 oyedOOUOG, 1 avanTuén Kabdg
kot 1 a&lohdynon odyopibpov mov Ba avtipeToTilel T0 TPOPANUA TNG KATATUNONG OVIIKEILEVOV GE
EIKOVOGELPEG.

H mpocéyyion mov Bo viomownbei, Oa AdPer vEoyn VO EMPUEPOVG GLVICTAOOCEG TOV OMOIMV O
ouvolo oG B 0dnynoel 6To TeEAMKO amotédespa. Ol GUVICTMGES AVTEG gival @ (1) YOPIKT KoTdTUnon
ewovag kat (ii) ektipnon kivnong Paciopévn 6Tov TEPLOPIGUO TNG OTTIKNAG PONG.

Ov emuépovg ovviotwoeg OBa vmootnprybodv omd vrdpyovoeg viomowoelg [Pratikakis-03],
[Pratikakis-99], [Pratikakis-98] otic omoieg 0o Paciotel 0 LVTOYNPLOC Yo Vo TETOYEL TO GLUVOLAGUO
TOVG,.

EmOuuntd yopoaKTNploTiKd vTownelon

- Na éyel mapaxorovOnoet ta podnpata Opaong vroroyiot kot Enegepyaociog swdvog ;
- Ivooeig mpoypappoticpod og C/ C++.

Tyetikn Bipioypoogio

[Erdem -04] C-E. Erdem, B. Sankur and A.M. Tekalp (2004), “Performance measures for video object
segmentation and tracking”, IEEE Trans. on Image Processing, vol. 13, no. 7, pp. 937-951.
[Gatica-Perez-01] D. Gatica-Perez, C. Gu and M-T Sun (2001), “Semantic video object extraction
using four-band watershed and partition lattice operators”, IEEE Trans. on CSVT, vol. 11, no. 5, pp.
603-618.

[Patras-04] 1. Patras, M. Worring and R. Boomgaard (2004), “Dense motion estimation using
regularization constraints on local parametric models”, IEEE Trans. on Image Processing, vol. 13, no.
11, pp. 1432-1443.

[Pratikakis-03] Pratikakis I., C. Barillot, P. Hellier and E. Memin (2003). Robust multiscale
deformable registration of 3D Ultrasound images, International Journal of Image and Graphics —
Special Issue on 3D Vision and Medical image Processing, vol. 3, no. 4 : 1-19.

[Pratikakis-99] Pratikakis 1., Sahli H., and Cornelis J. (1999). Low level partitioning guided by the
gradient watershed hierarchy, Signal Processing,75(2):173-195

[Pratikakis-98] I. Pratikakis, “Watershed-driven image segmentation”, PhD Thesis, Vrije Universiteit
Brussel.

Emxowovia: Kab. IT. Mapaykdg, EMIT

Kal

Ap. lodvvng [patikdrng Tel:+30-210-6503183
Fax:+30-210-6532175

Epyootiplo Yroloyiotikng Evpuiag

Ivotitouto [TAnpogpopikig kot TnAemikotvovidv

EBviké Kévtpo Ovoikdv Epguvav “Anuokpitog”

15310 Ayio [Tapackevn, ABMva

E-mail: ipratika@jiit.demokritos.gr
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