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O1 evOlapepOLEVO/EG TOPAKAAOVVTOL VO ATOGTEIAOVY NAEKTPOVIKA o€ £val Zip e TO GVOUd TOVG To EENG:
1) Vv avoAvTiki Tovg Babporoyio and THMMY-EMI], ii) éva cvvtopo Bloypagikd tovg, Kat iii) Tov aplfud
TV 0QeIMoUEVOVY panudtmv av Bpickovial 6to 4°f avdTepo £T0C GTOVSMY.
Tlpoamoutoduevo. noBnuota pe exIToyn Kot COVERH TOpoKoloDOnon.
- Tw 6épata A: WEX, 1 mbBavdg ko Avayvopion [potomev (¥ = umopel va mopakorovbeitor tovtdypova pe
SMAOUATIKN).
- Ta 6épata S: WEZ, 1 mbovac kot Avayvopion [potonov (*).
- Ta 6épata V: Opaon Yroloyiotdv, i mBavag kot Avayvapion Ipotonav (*).
- Ta 6épata AV: PEZ, Opoon Yroloyiotdv, 1 mBovdg kot Avayvopion [Ipotomev (*).

Tevikd yio vo vrdpyel moikidio. epeovntik@y Osudtwy, divoviar mepioootepa Géuota omo tig GE0Elc TOv UTOPovY Vo,
emflepBodv eviog evog érovg. Oa yivel mpoomabela vo, avTioToiyioTrovy GEUaTa Kol POITHTEG UE OGO TO dDVATOV KOADTEPO
TOUPIOGUA EVOLOPEPOVTWV KO IKOVOTHTMDV.

Ot SImhopOTIKEG IOV EMoNIEIOVOVTOL e TO oOUPoro @ Ba mpaypatonomBovv vd ) cuvenifieyn tov Ap. Ndcov

Koatoapdvn, cuvepydt epevvnri tov Epyaotnpiov Opaong Ynoroyiotdv, Enucovoviag Adyov kot Enegepyociog
Inuétov (http://cvsp.cs.ntua.gr/~nassos).

Enctepyocio Dovic-I' L occoc kon [lolAvuesik@v nuatmv:

Al. Perceptually Motivated Audio Processing Front-end with application in Audio Saliency Computation,
Acoustic Event Detection, or Audio/Speech Recognition®

Avantoén PBektiopévov adyopiBuov yio aviyvevorn 0KOVGTIKA CTUOVIIKGOV CTUEI®V TOL EAKDOVV TNV TPOcoYN

0€ TOAVUECIKA PIVIEO KOl OVIYVELGT)/KOTIYOPLOTOINGT OVTIGTOL®MV AKOVGTIKMV YEYOVOTMV YPTCLUOTOLDVTOG

OYETIKA KivnTpa and avBpdmvn avtidnym.

References:

- C. Kayser et al., “Mechanisms for allocating auditory attention: an auditory saliency map”, Current Biology, 2005.
- V. D. Delmotte, “Computation auditory saliency”, PhD Thesis, Georgia Institute of Technology, Nov. 2012.

- S. Shamma, “On the role of space and time in auditory processing”, Trends in Cognitive Science, 2001.

A2. Automatic Audio (Speech or Music) or Text Summarization
AvTOpOTn GLVOYIST] MYNTIK®OV N YAOCCIKOV dedopévav. (Mmopel va ypnoipomoinfoiv Kot wéec omd Al.)

References:

- A. Zlatintsi, P. Maragos A. Potamianos and G. Evangelopoulos, “A Saliency-Based Approach to Audio Event Detection and
Summarization”, Proc. EUSIPCO-2012, Bucharest, Romania, Aug. 2012.

- G. Evangelopoulos, A. Zlatintsi, A. Potamianos, P. Maragos, K. Rapantzikos, G. Skoumas and Y. Avrithis,

Multimodal Saliency and Fusion for Movie Summarization based on Aural, Visual, and Textual Attention, IEEE Trans.
Multimedia, Nov. 2013.

- K. Spiirck Jones “Automatic summarising: The state of the art”, Information Processing & Management, 2007.

A3. Deep Neural Networks for Speech Recognition ®
Avoyvopion opAiag pe T xpnom g texvoroyiog Ttev Pafidv vevpovik®v SIKTO®V (TEYVOAOYio, TOL
ypnowomnoteitan oo tic Google, Microsoft 6ta cuaTAUATA AVAYVOPIGNG OUANG TOV AVOTTOGGOLVY).

References:

Apxetd omd to aveTtépm OEpaTa £XOVV TPOOTTIKY Y10 AISUKTOPIKO LE OIKOVOLUKT VTOGTAPLEN OO EPEVVNTIKA TPOYPOLLLLOTA.



- G. Hinton et al., “Deep Neural Networks for Acoustic Modeling in Speech Recognition: The Shared Views of Four Research
Groups”, IEEE Signal Processing Magazine, Nov. 2012.
- http://deeplearning.net

Ad. Microphone-Array Speech and Audio Processing: Theory, Applications

References:

- M. Brandstein and D. Ward, Microphone Arrays: Signal Processing Techniques and Applications, Springer 2001.
- J. Benesty, J. Chen and Y. Huang, Microphone Array Signal Processing, Springer 2008.

- P. A. Naylor and N. D. Gaubitch, Eds., Speech Dereverberation, Springer 2010.

XVOTNUOTO KOl AvTopaTo (UE EQOPROYEC 6 AOYO0 1) Opacn):
S1. My-ypouuikd Svvauikd GoGTIHATO TOV XPHGOTO100V max-plus dlyefipa kai finite-state automata yue
epapuoyy oc language processing and recognition.

References (erniong ka1 ovté, tov S2):
- Hori, Takaaki, and Atsushi Nakamura. Speech Recognition Algorithms Using Weighted Finite-State Transducers. Morgan & Claypool, 2013.

S2. My-ypouuixd dvvouikd ocvotijuata (rov ypnyoiuomorovy max-plus diysppo kau finite-state automata, xaui
mlBavag Bayesian inference) ue spopuoyn o apofijuato. eAEyyov OTTIKNG TPOGOYXIS KOl
OVTIOTOIY10N G UETOLD aviyvevang (ue uedooove 0pachs VTOLOYIOTOV) OTTIKG CHUOVTIKDYV YEYOVOTWV OE
Pivteo ko onuoociodoyiag (semantics).

References (yia S2 ko1 S1):
- R. Cuninghame-Green, Minimax Algebra, Springer-Verlag, New York, 1979.

http://cvsp.cs.ntua.gr/publications/jpubl+bchap/Maragos_LatlmProcUnifMorfFuzAlgSyst JMIV2005.pdf

http://cvsp.cs.ntua.gr/publications/jpubl+bchap/MaragosTzafestas MinmaxControlApplicDEDS bchap1999.pdf
- D. Jurafsky and J. H. Martin, Speech and Language Processing, Prentice-Hall, 2000.
- M. Jordan, Graphical Models, Lecture Notes, Stanford University.

- G. Evangelopoulos, A. Zlatintsi, A. Potamianos, P. Maragos, K. Rapantzikos, G. Skoumas and Y. Avrithis, Multimodal Saliency and Fusion for
Movie Summarization based on Aural, Visual, and Textual Attention, IEEE Trans. Multimedia, Nov. 2013.

Opaon Ymoroyrot@v:

V1. Visual Saliency Computation and Eye-Gaze Tracking

Avamtoén PBeitiopévov aiyopiBpov yo aviyvevon ORTIKE GNUAVTIKOV CNUEIDV TOV EAKDOVV TNV TPOGOYN O
€Kova/Bivieo Kot TEWPAPATIGUOG LE GVGTNLLO Y10, TOPAKOAOVON oM PAEULOTOC.

References:
-L. Itti and C. Koch. “A saliency-based search mechanism for overt and covert shifts of visual attention,” Vision research, 40:1489-1506, 2000.

-http://cvsp.cs.ntua.gr/publications/confr/GkioulekasEvangMaragos SpatialBayesianSurpriselmageSaliency ICIP10.pdf
- G. Evangelopoulos, A. Zlatintsi, A. Potamianos, P. Maragos, K. Rapantzikos, G. Skoumas and Y. Avrithis, Multimodal Saliency and Fusion for
Movie Summarization based on Aural, Visual, and Textual Attention, /EEE Trans. Multimedia, Nov. 2013.

V2. Face Detection/Recognition in Videos and Semantic Analysis

Of particular interest for the semantic analysis of videos (images + text) is the task of person-related analysis,
which involves face detection and recognition by using the visual information stream and possibly textual
information. The challenge is to recover this information automatically and ‘in the wild’ while dealing with
global and local variation.

References:

-G. B. Huang, M. Mattar, T. Berg, and E. Learned-Miller. “Labeled faces in the wild: A database for studying face recognition in unconstrained
environments”. Proc. ECCV-2008 Workshop on Faces in Real-Life Images.

-M. Everingham, J. Sivic, and A. Zisserman “"Hello! My name is... Buffy" - Automatic naming of characters in TV video”. Proc. BMVC, 2006.

-T. Cour, B. Sapp, A. Nagle, B. Taskar, “Talking Pictures: Temporal Grouping and Dialog-Supervised Person Recognition”. Proc. CVPR, 2010.

V3. Perceptually-motivated Avayvaopion Zyjuaros ue Epapuoyes oc Gesture Recognition yio. emxovwovia
AvOpadmov-Pounot 1 o Avayvapion Noyuatikis I'Adooag

References:



- U. Agris, J. Zieren, U. Canzler, B. Bauer, and K. F. Kraiss, “Recent developments in visual sign language recognition,” Uni- versal Access in the
Information Society, vol. 6, pp. 323-362, 2008.

- A. Roussos, S. Theodorakis, V. Pitsikalis and P. Maragos, Dynamic Affine-Invariant Shape-Appearance Handshape Features and
Classification in Sign Language Videos, Journal of Machine Learning Research, vol. 14, pp.1513-1539, 2013.

- de La Gorce, M., Fleet, D.J. and Paragios, N., “Model-based 3D hand pose estimation from monocular video”, I[EEE Trans. Pattern Analysis and
Machine Intelligence,33(9):1793-1805, 2011. http://www.cs.toronto.edu/~fleet/research/Papers/handTrackerPamiVideo.avi

V4. Graph-based Models for Image Segmentation and Object Detection

References:

-Y. Boykov, O. Veksler, and R. Zabih, “Fast Approximate Energy Minimization via Graph Cuts”, [EEE Trans. PAMI, 23(11):1222-1239, 2001.

-Y. Boykov and V. Kolmogorov, “An Experimental Comparison of Min-Cut/Max-Flow Algorithms for Energy Minimization in Vision”, /[EEE Trans.
Pattern Analysis and Machine Intelligence, 26(9):1124-1137, Sep. 2004.

-V.-T. Ta, A. Elmoataz, and O. Lezoray, “Nonlocal PDEs-Based Morphology on Weighted Graphs for Image and Data Processing”, [EEE Trans. Image
Processing, 20(6):1504-1516, June 2011.

-K. Drakopoulos and P. Maragos, Active Contours on Graphs: Multiscale Morphology and Graphcuts, IEEE Journal of Selected Topics
in Signal Processing, vol. 6, no. 7, pp.780-794, Nov. 2012.

V5. Clustering and Segmentation on Graphs with application in Social or other Networks

References:
-J. Kleinberg, Networks, Crowds, and Markets: Reasoning About a Highly Connected World,

V6. Three-dimensional Shape: Analysis, Modeling, Matching

References:

- A. Bronstein, M. Bronstein, and R. Kimmel. Numerical geometry of non-rigid shapes. Springer, 2008.

- K. Siddiqi and S. Pizer (eds.) Medial Representations — Mathematics, Algorithms and Applications, Springer, 2008.

- M. Breuss, A. Bruckstein and P. Maragos (Eds.), Innovations for Shape Analysis: Models and Algorithms, Springer, 2013.

V7. Web-based Photo-tour Application

The development of image-based modeling and rendering techniques has been an important recent trend in computer
vision and computer graphics, using multiple viewpoint photographic shots for the automated 3-D reconstruction and
photorealistic presentation of scenes. In the photo-tour application the goal of the thesis is to organize a large volume of
photographs that we will take from an archeological site in a way that will convey to the user accessing the application on
the web a convincing sense of the spatial relationship and interaction of buildings, wall-paintings, and other findings, thus
providing a satisfying remote sightseeing experience.

References:

- N. Snavely, S. Seitz, and R. Szeliski, “Photo Tourism: Exploring photo collections in 3D,” in Proc. SIGGRAPH, 2006.

- R. Szeliski, Computer Vision: Algorithms and Applications, Springer 2010. http://szeliski.org/Book/

- O. Faugeras and Q.T. Luong, Geometry of Multiple Images, MIT Press, 2001.

- R. Hartley and A. Zisserman, Multiple View Geometry, Cambridge Univ. Press, 2004 http://www.robots.ox.ac.uk/~vgg/hzbook.html

V8. Katatunon/uovrelomoineny ts gOvHTIKIS 0000 6€ ONTIKOGKOVGTIKG BivTEo mayvyTIKIS TOUOYPAPIOS
ue 34 Active Appearance Models ®

References:

- Mitchell et al., “3D Active Appearance Models: Segmentation of Cardiac MR and Ultrasound Images”, IEEE Trans. Medical Imaging, Sep. 2002.

- A. Roussos, A. Katsamanis, P. Maragos, “Tongue tracking in ultrasound images with active appearance models”, in Proc. IEEE ICIP
2009.

V9. Avdlven Ortikys Kivigons kou Karartunoen Bivreo ue Point Clouds ka1 HapaxoiovOnon Tpoyiov

References:
- T. Brox and J. Malik, “Object Segmentation by Long Term Analysis of Point Trajectories”,. ECCV 2010.
- M. Raptis, I. Kokkinos and S. Soatto, “Discovering Discriminative Action Parts from Mid-Level Video Representations”, CVPR 2012.

Aviivon OTTIKO-AKOVOTIKAOV XNUATOV, AViyvevon, Avayvapion, 2vvlson:
AV1. Xvvdvaopog ITAnpogopiag I[loAv-acOnmplokdv kor Tlolvpeoswdv Znpdtov: Ontiko-AKOVOTIKN
Yvoyétion, Aviyvevon I'eyovotav, Eviomicpoc Opiintov/IIpoconov.

Oépo AV1-A. Evromiocuds Ouiintav ue ypiion Lvetoryios Mikpopavwy kot Kinect Kouepaov



References:
- Special Session on Computer Vision Applications of Kinect, EUSIPCO-2012.

Oéno AV1-B. Avaivon Kivijoewv 2oparos ue oicOntijpes Motion-Capture kour Epopuoyés otnv povreiomoinon
vAdooas cduarog e 6tdoi, fadicua, yopd, abinticué @

References:

- A. Metallinou, A. Katsamanis, S. Narayanan, “Tracking continuous emotional trends of participants during affective dyadic
interactions using body language and speech information”, Image and Vision Computing, Feb. 2013.

- http://viterbi.usc.edu/news/news/2010/quantifying-human-behavior.htm

Oéno AVI-TI'. Aviyvevon L'spovotowv 1§ Ilpoconrwy o6& molvucoixd Pivieo ue GUGYETIGUO ORTIKHG, OKOVGTIKHG KOl
viweaoikig minpopopios ©

References:
- I. Laptev, M. Marszalek, C. Schmid and B. Rozenfeld , “Learning realistic human actions from movies”, Proc. CVPR 2008.
-T. Cour, B. Sapp, A. Nagle, B. Taskar, “Talking Pictures: Temporal Grouping and Dialog-Supervised Person Recognition”. Proc. CVPR, 2010.

AV2. Audio-Visual Fusion using Canonical-Correlation Analysis or other Machine Learning or Cognitive
Methods

References:

- J. Hershey and J. Monevallan, “Audio-Vision: Using Audio-Visual Synchrony to Locate Sounds”.

- E. Kidron, Y. Y. Schechner and M. Elad, “Pixels that Sound”, Proc. CVPR 2005.

- Monaci G., Escoda, O. D. and Vandergheynst P, “Analysis of Multimodal Sequences Using Geometric Video Representations”, Signal Processing, vol.
86, May 2006.

- Sargin M. E., Yemez Y., Erzin E., and Tekalp A. M., “Audiovisual Synchronization and Fusion Using Canonical Correlation Analysis”, I[EEE Trans. On
Multimedia, Vol.9, No. 7, Nov. 2007.

- M.Slaney and M. Covell, “FaceSync: A Linear Operator for Measuring Synchronization of Video Facial Images and Audio Tracks”, Proc. of Neural
Information Processing Society 13,MIT Press, 2001.

-M. T.Wallace, G. E. Roberson, W. D. Hairston, B. E. Stein, J. W. Vaughan and J. A. Schirillo, “Unifying Multisensory Signals Across Time and Space”,
J. of Exp. Brain Res., Vol. 158, 2004.

AV3. Affective Audiovisual Speech Synthesis using Active Appearance and Hidden Markov Models ®
Anpovpyia @OTO-PEAAIGTIKOD TEYVNTOV OLUANTA UE GLVOLGOT LT,

References:
- R. Anderson et al., “Expressive visual text-to-speech using active appearance models”, Proc. CVPR 2013.

- http://www.cam.ac.uk/research/news/face-of-the-future-rears-its-head

AV4. Katazunon/uovreiomoinen tns ¢OVHTIKNS 0000 GE OTTIKOOKOVGTIKA fIVTEO HAYVHTIKIS TOUOYPOAPIOS
ue alomoinon kai t)g axovetikyg wipopopios ®

References:
- A. Roussos, A. Katsamanis, P. Maragos, “Tongue tracking in ultrasound images with active appearance models”, in Proc. IEEE ICIP
2009.

- A. Katsamanis, E. Bresch, V. Ramanarayanan, and S. Narayanan. “Validating rt-MRI based articulatory representations via articulatory
recognition”, in Proc. Int'l Conf. on Speech Communication and Technology, 2011.

- S. Narayanan et al., A multimodal real-time mri articulatory corpus for speech research. in Proc. Int'l Conf. on Speech Communication
and Technology, 2011.

- http://sail.usc.edu/span/videos/thesearethemovts.mov

AVS5.  Emelepyacio EEG onudrwv kol GUGYETIONOS HE ocvvalcOnuatikl) KatdoTocl Kotd THY
nopaKolobinen ontiko-aKkoveTIKOY fivteo ©

References:
Ta oqpata Oa kataypapovtar and to EEG device: Emotiv EPOC Model 1.0 EEG Neuroheadset (high resolution multi-channel portable EEF, 14
biopotential sensors).



