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O1 evd10pepOUEVOVEG TTOPOKOAODVTOL VO ATOGTEILOVY MAEKTPOVIKA G€ éva. Zip pe To dvoud tovg ta e€Ng:

i) v avaivtikny tovg Paduoroyio and THMMY-EMII pe o extipnon tov tpéyovrog pésov 6pov, ii) to
Broypagikd tovg, kot iii) Tov aptdpud Tev opethopuévav padnudatov ov Bpickovtat 61o 4°1 avdTEPO £T0G GTOVOMV.
H amocstol) g mAnpogopiog avtng vo yivetar oty Ipappotéa tov Epyaotnpiov ka. Bikv IMiatitoa (email:
<vickyplatitsa@gmail.com>).

Tpoaraitodueva uabiuota (Pong X) ue emtoyn kor ovvenn mwopaxolovdnon kai Todd koA amwédoon:
- T Bépata N: WEZ, ko (*) Mnyovikn Madnon-MM 1 Avayvaopion [potdnov-All .

- T Bépata V: Opaon Yroroywotodv (0Y), N mboavadg kot MM 7 AIT (*).

- T Bépata R mov cuvdvalovv Poprotikn pe CV/SP/ML: OY kot Popmotikn I § MM/ATI (¥).

- Ta 6épata AVM: YEZ, OY ko MM/AII (*)

- Ta 6épata L: YEX, OY kot MM 1 Avayvdpion Ipotdnov (*).

- Ta 6épata S: WEZ kot kémoto pabnua XAE amo Pon X, 1 mbBavadg kot MM 11 Avayvapion Tlpotdnwv (F).

- T 6épata T: OY kot MM/ATI (*).

* = nmopet va mapaxorovdeitar TavTOYPOVA [LE SUTAMULOTIKY.

e ['evikd, yio vo vdpyel mowkidio epevynTik®V Bepdtov, divovtar mepiocdtepo Oépata and tig O€oeig mov propodv
va emPAe@ovy gviog evog étovg. Ta evepyd 0épata evtog Tov 2023-2024 sivar avtd pe to onua (¥) 6tov Titho
TOVG.

° Msrgd ™V ekdNA®oN evolopéPovtog ot evdlapepopevol gottntég Ba cuvavmBodv pali pe tov vrevbuvo kad. I1.
Mopayko kot Emotpovikoig/ég Zuvepydteg/10eg kobmg kot Y moyn@loug/eg AOGKTOPES TG EPEVVITIKNG OUASOG
kat o yiver mpoomdBeio va oviioTotyicfovy Bépata Kot QortnTég HE 000 TO SVVATOV KOAVTEPO TUIPLUGLO
EVOL0LPEPOVTMV KL TKOVOTHTAOV.

e H tehn| amodoyn aitnong yuo exmdvnon dumhopatikng 0o eEaptnBel and v enidoon oto oyeTikd LabnuoTe TOL
gpyactnpiov, Tov aplfud TV opehopévav nabnudtmy, Kot Ty xpovikn dabeciudtra tov Bépatoc.

Physiological Data Processing and Learning from Wearable Sensors for Healthcare
Applications:

H teyvoloykn mpdodog mov £xel onpelmbei Ta TeAevTAiN ¥POVIO OTIG POPNTEG CLGKEVES (KIVITA TNAEPOVA,
smart-watch, ktd.) éxelr mAéov emrpéyel Ty aEOTIOTN KOTOYPAPT] TOADY KOl SIUPOPETIKMOV PLOUETPIKMV
OEIKTAOV, KABDG EMIONG Kol OKOVGTIK®OV GNUAT®V, TO. OTOi0 TAEOV YPTGILOTOLOVVTOL KOl GTV L0TPIKTY].

(*) N1. Avdivon ypovocelp@v PLORETPIKAOV IEIKTOV YO EVTOTIGIO Kol TPOPAEY VTOTPOTOV 6€ 060evOV
RE YOYOTIKES LOTOPAYES

210%0¢ TG Tapovoag SIMAGUATIKNAG ivatl n avamtuén eévavav adyopifumv mov Ba evtomilovv kat Oa
TPOPAETOVY VIOTPOTEG GE ACOEVEIS [UE YUYOTIKEG SATAPOYEG LECH TNG 0ELOTOINGTG OESOUEVOV TOV
Kataypdpovtoat amd EEVTVEG-QOPNTEG CLOKEVES KOTA TN SldpKeLla TG Kadnuepvotntag TV acbevav. H
a&tomoinomn g unyaviknig néonong o€ Propetpikd dedopéva Uropel vo SMGEL TO GUUTEPLPOPIKO TPOPIA TV
0c0evVaV KoL GTI) GUVEYELN VO EVTOTTIGEL OTOKATVOVGEG GLUTEPLPOPES amd To cvvnOeg potifo. Etot, givat duvatd
VO EVIOTIOTOVV HETAPOAEC KO TAGELS TOV OOl ATOKAADYOLVY Lo YuY®TIKN VtoTpor. H mpoPAeyn pog tétotag
VIOTPOTNG UTOPEL VO ATOTEAEGEL £VOL ONLLOVTIKO EPYOAELD TNV £YKOLPT OVTILETAOTION TNG.

(Zvvepyateg: YA Nikn EvBopiov, Ap. IN'dpyog Petowidg, Ap. TTavayidng Oiivtiong, EMII, kot Kaf. N.
Zpvpvnig, EKITA & EINYY)

L Mepud omd Ta avortépo 0Epata £X00V TPOOTTICT Y10 ABAKTOPIKS [IE OIKOVORIKT VITOGTAPIEN GO EPEVVITIKG TPOYPAUHIOTOL.


mailto:maragos@cs.ntua.gr
http://cvsp.cs.ntua.gr/
http://robotics.ntua.gr/

References:
[1] N. Efthymiou, G. Retsinas, P. Filntisis, C. Garoufis, A. Zlatintsi, E. Kalisperakis, V. Garyfalli, T. Karantinos, M.

Lazaridi, N. Smyrnis, and P. Maragos, From digital phenotype identification to detection of psychotic relapses, in Proc.
IEEE International Conference on Health Informatics (ICHI), 2023.

[2] E. Fekas, A. Zlatintsi, P. Filntisis, C. Garoufis, N. Efthymiou, and P. Maragos, Relapse prediction from long-term
wearable data using self-supervised learning and survival analysis, in Proc. IEEE International Conference on Acoustics,
Speech and Signal Processing (ICASSP), 2023

[3] G. Retsinas, P.P. Filntisis, N. Efthymiou, E. Theodosis, A. Zlatintsi and P. Maragos, Person Identification Using Deep
Convolutional Neural Networks On Short-term Signals From Wearable Sensors, in Proc. 45th IEEE Int'l Conf. on
Acoustics, Speech and Signal Processing (ICASSP-2020), May 2020.

[4] A. Zlatintsi, P. P. Filntisis, C. Garoufis, N. Efthymiou, P. Maragos, A. Menychtas, I. Maglogiannis, P. Tsanakas, T.
Sounapoglou, E. Kalisperakis, T. Karantinos, M. Lazaridi, V. Garyfalli, A. Mantas, L. Mantonakis, and N. Smyrnis, “E-
prevention: Advanced support system for monitoring and relapse prevention in patients with psychotic disorders analyzing
long-term multimodal data from wearables and video captures,” Sensors, vol. 22, no. 19, Oct. 2022.

[5] C. Lee & M. Van Der Schaar, Temporal phenotyping using deep predictive clustering of disease progression. In Proc.
International Conference on Machine Learning (ICML), 2020.

[6] D. A. Adler et al., Predicting Early Warning Signs of Psychotic Relapse From Passive Sensing Data: An Approach
Using Encoder-Decoder Neural Networks, JMIR mHealth and uHealth, \Vol. 8, 2020.

(*) N2. Avdrvon 1povocelp@v PLOPETPIKAOV FEIKTOV KOl BIvTEO 0£00UEVEOV 6 EQUPROYES YOYIKNG VYELOG

"Eva o0yypovo medio £pguvac oV aVOTTOGGETOL KOl EMEKTEIVETOL S10PKMG EIVOL AVTO TNG NAEKTPOVIKNG VYELNG
(eHealth). H ov&avopevn yprion wearable kot audiovisual cuckevdv £xel ¢ anotéleopo TN GLALOYY HEYEAOL
OYKOV TOAVUEGIK®Y SEGOUEVMV TTOV KOTOYPAPOLY TOAAEG TTTUYEG TNG KA UeEPvOTNTAC TV avOpdnwv. O
oLVOLACHOGC OLTAV TV SEGOUEVOV LE TNV OALOTMOOT OVATTUEN TNG UNYAVIKTG LaBnong £xovv avoilel véeg
KATELOVVOELG GTNV AVIAVOT) CNUATOV 0O TOALOTAOVG GO TNPES VIO TNV EKTIUNGT TNG WYOYIKNC-
GUVOLCONUATIKNAG KATAGTOONG TOL TOUOV. TNV KATeDOVVOT 0VTY, 1) SITAMUATIKY OTOXEVEL GTNV AVATTLEN
oAyopifumv Tov 0&lomolovy 1060 PlocnpaTe 0G0 Kot OTTIKY TANPOPOPIa e GKOTO TOV EVTOTICUO Un
YOYOTIKOV VTOTPOTDV (T.). KATOOMATIKEG VTOTPOTEG).

(Zvvepyateg: YA Nikn Evbopiov, Ap. INopyog Petowdg, Ap. [avayidmg Oiivtiong, EMIT)
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N3. Avaivon nMTIKOV 6NRATOV Yo vTooTPIEN a60svav 6g OEpaTa yoytkig vyeiac.

AvTikeipevo antng TG SA®UOTIKNG pyaciog gival 0 evtomioudc, 1| kot 1 TpoPAEYT, VTOTPOTLALOVCOV
KATAOTAGEMY G€ 060gVveic 6TO O1TOAKO 1 6T0 GYIL0EEC PAcL XPNOIUOTOIDOVTAG Baci{OUEVOL GE dEOOUEVOL
olAlag TV acfevay kaTd T dl1dpKel GOVIOU®Y KANGE®V pe Bepdmovteg 1atpotc [1-5]. Evdewktikég
KaTELOVVOELS OMOTEAOVV 1) XPNOT| TAPAAANA®V TPOTIKOTHTMV GE GUVOLOCUO LE TNV OUALLL, OTMS Yol
TOPAOELYLLOL KATOYPOPES KEYWEVOD TOV CUVOLIMOV [6], KOl EKUETAALELGT TPOEKTAUOELLLEVMOV
YAOGGIK®V/OAKOVOTIKOV LOVTEL®V Y10, TO 6Komd ovtd [7,8].
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(*) N4: Multimodal Analysis of Neural and Contextual Signals for Affect Understanding

Current research [1] suggests that complex human constructs like emotions can be reliably comprehended only
with regard to the respective personal and social context. This thesis proposal aims to investigate the potential of
multimodal signal processing in affective computing by combining neural signals with contextual modalities. The
primary objective will be to develop a comprehensive framework that correlates and integrates these data sources
[2, 3] to enhance the accuracy and robustness of affect recognition and understanding. We will investigate
nonlinear feature extraction schemes [4, 5] to identify biomarkers across complex biosignals (such as EEG, ECG
and GSR recordings), as well as self-supervised learning methods [6] to model the interplay between physiological
and contextual factors of affect-inducing tasks, such as music listening. This research has the potential to advance
affective computing in areas such as health monitoring, human-computer interaction, and personalization systems
[7, 8].

(Zvvepydres: YA Xprotog 'apodeng, EMII, Kleanthis Avramidis, USC, Los Angeles, ka1 Ap. Navov Ziativion,
EMII)
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Emwkowovia AvOporov-Poundt kol Avtovoun IHionynon: Holvtpomkéc Evoveic
Aeraéc, Opoaon, Avaiven ORTIKO-AKOVGTIKOV  XNUATOV, Aviyvevon,
Avayvopion., ITionynon:

(*) R1. Avayvapion avOporivoy dpacsov i)/Kat xsipovopidy yuo v aAlnienidpacn avOpodmov-pounor,
ne epappoyég o assistive robotics:

Mo, artd T1g TPOKANGELS Y10 TV aVATTLEN EVEVAOV POUTOT TOL GAANAETIOPOVYV UE PLGIKO TPOTO UE TO
TEPIPAAAOV TOVG, VAL 1 TKOVOTNTA TOVS VO Avayvopilovv Tig OpACELS KO TIG YELPOVOUIEG TOV EKTEAODV OL
avBpomot avd Taca oTiypn. LTdYog TG SMAGUATIKNG 0VTNG EIVOL O CVTOUNTOC YPOVIKOS EVIOTIGUOS
OPACEMV/YEPOVOLLDY GE TPAYUATIKO YPOVO, 1) LOVTEAOTOINGT KOL 1] avayvapial TOVG LUE a&lomoinom
TOAVTPOTIK®DV OTTIKOV-0KOVGTIK®OV dedopévav, ommg RGB-D f/kat avOpomivn mola. Ot pébodot avtég
umopov va ypnoioroinfovv oe peydreg PAceLg dEdOUEVAOV 1)/KOL G POUTOTIKES d1aTdEElS vITofonOnong
NAKIOPEVOVY KoL OTOU®V LLE KIVITIKE TpoANLLata.

(Zvvepyateg: YA Nikog Kdapdapng)
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(*) R2. Avoyvopien avOpomivov dpacemv /Kot YEpovoputdy yio, TNy arinienidpaocn ovlpdmov-popnot
GE TPUYNOTIKO YPOVO, PE Epappoyés o€ social robotics

Ytoyog €ivar 0 OVTOUATOC YPOVIKOC €VTOmMIGUOG dpdoewv/yelpovoudy (w.y. gaze, handing, pointing), n
LOVTEAOTIOINGT] KoL 1] AVOYVMPLICT] TOVG UE 0E10T0INGT) TOAVTPOTIK®V OTTIKMV-0KOVGTIK®V dedopévav (RGB-D,
avBpomvn wola, audio/speech) . Ov mapamdve mAnpogopieg umopodv va, a&lomomnbovv yio v e€aywyn
yapaxmplotikdv high-level mov cvufdilovy oy mo QLGIKY erKOV®Vio, avOpOTOV-POUTOT, Ty EKTiUNON
engagement kotd T S1GpKELD TNG OAANAETIOPAONG T} Y10 TV OVTOLOTY] KATAVONOT] OAANAETIOPAGEDY TALOIDV LE
T unTépeg toug. Egapuoyéc oe social robotics & child-robot interaction.
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(Zvvepydrec: YA Adovn Avoayvootonoviov, YA Nikn Evbvuiov, YA Nikog Kapdoapng)
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(*) R3. Visual SLAM systems with geometric and/or semantic enhancements:

Ta cvetquato VSLAM [1,2] emitouyydvouy tautdypove v 3D avoKaTaoKeDn TOL AyvmeTOL YMPOL GTOV 0010
KvobvTot, Kabdg Kot TNV ekTiunon g Tpoyldg mov daypapovyv. To VSLAM amotelei ) real-time exdoyn tov
Khaokob mpoPAnuartog tne OY, Structure from Motion (SfM), evd éyet emiong pedetnOel molodteEpO VIO TN
popeny Time-of-Flight (ToF) pebddwv (lasers 1 sonars) kot 6to dAlo kKhoaoikd mpofinua g Poumotikng, to
SLAM. ITAéov, ta Topandve evomolobvtal G Vo GVGTNUA, e xpnon Mono, stereo 1 RGBD kapepdv, kabng
Kot givor duvatd va cuvovaotobv pe minpopopia and LIDARs 1 IMUs [7] odnydviag oe maporioyég
ocvotnuatov VSLAM. Epeacn divetat otny a&lomoinon cuvetdtepmv YEOUETPIKOV SOUMV TNG e1kovag (€vbeieg,
emineda, KOVIKEG) [3,4,6], onueiov uync yia amocDlenén LETAPOPIKNG KUl TEPIGTPOPIKNG GUVIGTMOGOC TNG TOL0G
[8] | ko onpactoroykng TAnpogopiag [4,5], pe oKomd TNV avénom g eVpOoTing, TNG aKPiPELS, TOL VPOV
TV TEPPOALOVIOV EPAPUOYNG, N TN UEIMON TNG VIOAOYIGTIKNG TOAVTAOKOTNTAG. Evpémg ypnoiponotodpeva
GUVOAL OE0OUEVMV GE EEMTEPIKOVG YMDPOLG givat To [9] Kot o€ esmTepKovg o [10,11].

(Zvvepyareg: YA Havayidtng Mépurykag)
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(*) R4. Automatic 3D localization or annotation of electrical equipment in power plants using RGB images

To 0éua apopd TNV GLTOUATN EMGKOTNGN NAEKTPOAOYIKOD €EOTAIGUOD GE KEVIPO VIEPLYNANG TAONC LE TN
Bonbeto avtdévopov poumdt. Ilo ocvykekpyéva, mpoteivovpe 000 Eexmplotd Gevapla epyaciog oTo omoio
Bewpovue 011 N TPLEdIACTOTN OvaTapdoTact Tov Ydpov (m.y. pointcloud mov éxel mapaybel pe uebodovg lidar
SLAM) eivat non yvmorth. 10 Tp®dTo GEVAPLO0, EMBVUOVIE TNV ALTOUATY XOPOOETNOT L0 AYVOOTNG EYXPOUNG
g1IKOvVaG ko otn cuvéyeto Tnv online avtiotoiyion rgb sdvev pe meproyéc evog 161 EMONUELOUEVOD YAPTY
(avtopatn yowpobémontaviietoiyion). X1o debTEPO GEVAPLO, EMOVUOVUE TNV EK TOV TPOTEPOV dnUovpyio 3A
LOVTEA®DV TOV NAEKTPOAOYIK®OV GTOLEIOV HECH TNG EKTAIOEVOTG KATAAANA®Y VEVPOVIKAV SIKTO®V, T0 0moia Oa
YPNOWOTOINOOVV TPOKEUEVOL VO “YPpOUATICOVV” TEPLOYES €VOG UN EMONUEL®UEVOVL YapTn (0LTOROTN
emonueioon).

(Zvvepyateg: YA Nikog Kapdapng, [Tavayidtng Méppuykac)

Opoon YToroyiGTOV:

™ V1. Yhomoinon GVLOTINOTOS aVaYVOPLeNS CULUTEPLPOPAS (cuvaleOnpatikng
KOTAOTUGTG/(ELPOVOULOV/OPACEMV) KOl KUTATUION EIKOVOV GE OLUPOPETIKES CNUAGLOLOYIKES TEPLOYES
(.. PracTNON, SpopOL, GVOpOTOL) pe yprion Babdivv veEvpOVIK®OV SikTvV Kol pedddmv domain adaptation
Kot integration tov svetiportog 6to Robot-Operating-System software.

(Zvvepyateg: Ap. [Tavayidvtng Oiivtiong, EMII, kot Ap. I'dpyog Petowdg, EMIT )
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V2. Three-dimensional Shape: Analysis, Modeling, Matching
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V3. Graph-theoretic Methods for Clustering and Segmentation
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V4. Sign-Language Understanding using Deep Learning

V4.1 Sign-Language Recognition using Deep Learning: Avayvopion yEpOVOLL®Y Kol GUVEXDV Pivieo
VONUOTIKNG YADGGOG e TNV YpNoT Pabeidv VEVPOVIK®OV SIKTOMV.
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(*) V4.2 Sign-Language Generation using Deep Learning: Automatic generation of sign-language gestures
from text and neural photorealistic rendering of videos.

The primary goal of this project is to revolutionize Sign Language Synthesis technology by developing an
automatic system for transforming spoken language text into hyper-realistic sign language gestures. Current
technology employs 3D avatars to translate spoken language into sign language, but it lacks realism in appearance,
movement, and neglects the critical non-manual signals such as facial expressions. This project aims to address
these limitations, generating highly realistic videos featuring not just hands, but also accurate body, head, and
facial motions during signing. Furthermore, the system could render any real person, from celebrities to historical
figures, as the virtual sign language interpreter. The successful implementation of this system could usher in a
new era of sign language synthesis that significantly improves user engagement and experience, with potential
applications in education, museums, and safety information. This ambitious yet feasible project builds on recent
advances in neural rendering for facial and head re-enactment, along with state-of-the-art methods for deep 3D
reconstruction of hands and full body. While there have been a few recent attempts at photo-realistic sign language
synthesis, they suffer from limitations in modeling accuracy and realism, which this project seeks to overcome.
The primary focus of this project is the automatic generation of sign language gestures from text.

(Zvvepydareg: Ap. Havayidtng @ivtiong, EMII kot Ap. Avactdoiog Povcoog, Koprog Epevvntrg, Ivotitovto
[MAnpopopkng, ITE)
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V5. Shape from Shading. 3D Shape reconstruction from polarized images of unknown lighting and albedo:
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V6. 3D Computer Vision for Faces and Other Deformable Objects
(*) V6.1 3D face modeling/reconstruction and applications (photorealistic avatars, talking heads)

The human face is one of the most commonly-considered objects in Computer Vision and Graphics. Modelling
and reconstructing the detailed 3D shape and dynamics of the human face has humerous applications, such as
augmented reality, performance capture, computer games, visual effects, human-computer interaction, computer-
aided craniofacial surgery, rehabilitation and research in psychology, to name a few. During the last years we
have proposed state-of-the-art methods for 3D face modelling, 3D face reconstruction from in-the-wild images
and videos, facial expression recognition and photo-realistic synthesis of facial videos, see e.g. [1-5]. There can
be various interesting projects related to the aforementioned state-of-the-art methods. These methods have yielded
promising results, but there are many ways that they can be improved, extended, studied further or applied to
different problems.

(Zvvepydreg: Ap. Avaotdoiog Pobvococ, Koplog Epguvntnicg, Ivotitovto ITAnpoeopiknic, ITE, kat Ap. Iavayidtng
duivtiong, EMII)
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(*) V7. Style Adaptation from Real to Synthetic Images with Generative Adversarial Networks

Generative adversarial networks have been widely used to generate new, synthetic instances of data that can be
used as real data in many problems and for many applications. SoftGrip is a European project that aims to
facilitate delicate harvesting and boost production of mushrooms by developing a smart soft robotic gripper [1].
To accomplish that, the system must be able to estimate mushroom positions and poses. However, in order to
develop such a system there is a great need for annotated mushroom data. These annotations would be
tremendously time consuming and difficult to acquire. Therefore, the need for synthetic data is created. This thesis
aims to leverage state of the art style transfer techniques [1,2,3] to produce high quality synthetic annotated data
of mushrooms that can be used to train detection and pose estimation models. An existing simple pipeline to
generate synthetic mushroom data will be extended and combined with real mushroom images to improve the
resulting data quality.

(Zvvepyareg: Ap. Nopyog Petowidg, EMIIL, YA Adovn Avayvootonoviov, EMII)
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[6] https://www.softgrip-project.eu/

(*) V8. 6DoF Pose Estimation of Objects with Emphasis on Dense Implicit Embeddings.

Avamtuén aAdyopiBuwv evtomiopuov 3D molog aviikeévav pe teyvikés Pabdidg udbnone. Xvykekpiuéva o
gvtomopdg molag O yiveron gite amd (monocular) RGB swdveg gite amo RGB-D gicoveg kot Oa d00ei Epeaocn
oV Kmdikonoinon g mAnpogopiog molag pe epunvedoiués avanapactaosels oe eninedo pixel ([3]). Idwitepn
npocoyn Oa 600¢l oTov eviomoud TOLNG CUUUETPIKDV AVTIKEWEVOV.

(Zvvepydrec: Ap. Tidpyog Petowég, EMIT)
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IEEE/CVF conference on computer vision and pattern recognition. 2020.

[3] Retsinas, George, Niki Efthymiou, and Petros Maragos. "Mushroom Segmentation and 3D Pose Estimation From Point
Clouds Using Fully Convolutional Geometric Features and Implicit Pose Encoding." Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition. 2023.

(*) V9. Image Manipulation via Guiding Attention Maps for Vision-Language Models.

MeréTn cLGTNUATOV KOWNG TEPLYPAPNC TANPOPOPiag KEWWEVOL/Opaong, 0nwc CLIP[1], kot dnpuovpyiog ewcovov
amd keipevo, wy. Imagen[2], ywo v e€aywyn cvunepacpdtov (explainable-Al) yioa v uopef tav yoptodv
npocoyng (attention masks). Enéxtoon teyvikdv eneéepyaciag eikovov (image editing) péom eviohdv o Lopen
kewévov (text prompts) mov PaciCovron o€ attention Loywéc (.. [3]).

(Zvvepydreg: Ap. Nopyoc Petowdg, EMIL, Ap. ITavayuntng Oulvtiong, EMII)
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Enclepyocio AKOVGTIKOV 6NUATOV (7T.Y. LOVGIKNC, OOVNC) 1 OTTIKOV 6NUATOV GE
IHolvpeoka weprfairovro:

AVMI1. YtohoyroTIKY] EXEEEPYOGIO HOVGIKDV GNUATOV KO YEVIKOTEPO HOVGIKIG TANPOPOPiag
(Zvvepydrec: Ap. Navov Ziativron kot YA Xpnotoc I'apoveng, EMII)

(*) AVML1.1: Avtépatn avoyvdpien Kol EVTOTIGHOS LOVGIKAV YUPUKTIPLGTIKAOV.

2TOY0¢ QTG TNG SIMAMUATIKNG EPYOCIOG VAL 1] EKTOIOEVLCT VEVPOVIK®V SIKTO®V oL Ba. avayvaopilovv gite 10
NYNTKO (7Y dpyavo N Lovoikod €id0g), €iTe TO GNUACIOAOYIKO (1) GUVOIGON LX) TEPIEXOUEVO EVOG LOVOIKOD
Koppoatiod. Tuykekpipéva, umopet va axorovdndei eite pio task-specific mpocéyyion, ue exknaidevon ot éva
GULYKEKPIEVO GVUVOAO dedopévav [1-4], eite pio Tpocéyyion avToeMPAETOUEVNC EKLAONONG AVOTAPUCTACEDV,
péow avtifetikng pabnong (self-supervised contrastive learning) [5-9]. Ztnv nepintwon avt, unopodv va
xpnoyomoinovv dedopéva 1000 amd TV 1010 (AKOVOTIKT) TPOTIKOTNTA, OGO KOl SIOLPOPETIKMY TPOTIKOTITOV
katd tn Sadkacio ekmaidevong [10, 11], 6mwg Yo TopAdELY A TOV ATOGTUCUATOV LOVGIKNG KOt TMV
avTioTol WV oTiYOV.

Datasets:
- MagnaTagATune: https://mirg.city.ac.uk/codeapps/the-magnatagatune-dataset
- MTG-Jamendo: https://github.com/MTG/mtg-jamendo-dataset
- DALL: https://github.com/gabolsgabs/DALI
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[9] Garoufis, Christos, Athanasia Zlatintsi, and Petros Maragos. "Multi-Source Contrastive Learning from Musical Audio.",
in Proc. SMC 2023

[10] Manco, llaria, Emmanouil Benetos, Elio Quintion and Gyorgy Fazekas, "Contrastive audio-language learning for
music.", in Proc. ISMIR 2022

[11] Avramidis, Kleanthis, Shanti Stewart, and Shrikanth Narayanan. "On the Role of Visual Context in Enriching Music
Representations.", in Proc ICASSP 2023

(*) AVM1.2: Avartoén 6voTHatos EEATONIKEDUEVOV HOVGIKAV TPOTHCEDY

AvTiKElpeVo aVTNG TNG SMA®UOTIKNG epyaciog eival 1 dnpiovpyic EVOG CLGTHOTOG LOVGIKMY TPOTUCEMY
(music recommendation) 1} cuvéytong playlists (playlist continuation), Bacet gite LoVGIKOV YOPOKTNPIOTIKOV 1
poveikng opotdotntag [1-3], eite uebodovg collaborative filtering [4-5]. T ™V akoVGTIKH/LOVGIKT OUOIOTNTA,
mbavég emmpochetes katevhivoelg amotedovv 1 yprion sequence modelling [6] oo akovoTikd KoppdTio TG
kaOg playlist, kabdg kot 1 d1epedvnon TG LOVGIKNG OLOLOTNTAG HECH TOV OVATPUCTAGEDY
TPOEKTAOEVUEVDV LOVTEL®V o€ Al tasks povoikng ta&wvounong [7,8]. Emmpdobera, pia duvatotnta apopd
v Tpocdnkn eEatopikevong Tov Tpotdoewy, pécm pebodoroyidv evepyng pnadnong (active learning) [9], 1


https://mirg.city.ac.uk/codeapps/the-magnatagatune-dataset
https://github.com/MTG/mtg-jamendo-dataset
https://github.com/gabolsgabs/DALI
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=7952585
https://arxiv.org/pdf/1911.12505.pdf
https://arxiv.org/pdf/1911.12505.pdf
https://arxiv.org/pdf/2110.09127.pdf
https://humrec.github.io/publication/knees-ismir-2022-a/knees-ismir-2022-a.pdf
https://humrec.github.io/publication/knees-ismir-2022-a/knees-ismir-2022-a.pdf
http://proceedings.mlr.press/v119/chen20j/chen20j.pdf
https://arxiv.org/pdf/2010.10915.pdf
https://arxiv.org/pdf/2103.09410.pdf
https://repositori.upf.edu/bitstream/handle/10230/56444/Serra_Pro_Musi.pdf?sequence=1&isAllowed=y
https://repositori.upf.edu/bitstream/handle/10230/56444/Serra_Pro_Musi.pdf?sequence=1&isAllowed=y
https://arxiv.org/pdf/2302.07077.pdf
https://arxiv.org/pdf/2208.12208.pdf
https://arxiv.org/pdf/2208.12208.pdf
https://arxiv.org/pdf/2210.15828.pdf
https://arxiv.org/pdf/2210.15828.pdf

amoovvdeong (decoupling) tov S10pOP®V LOVCTIKMY TOPOUETP®Y, OTMC 1 XPOLd, TO i3OG, 1| TO EMAYOUEVO
ocuvaicOnua [3,10].

Datasets:
- Hit Song Prediction Dataset: https://zenodo.org/record/3258042
- MusAV: https://mtg.qgithub.io/musav-dataset
- MPD: https://research.atspotify.com/2020/09/the-million-playlist-dataset-remastered/
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AVM1.3: Aloyopiopog HOVsIKOV TNYOV

AVTIKEILEVO VTG TN SIMAMUOTIKNG £PYACIOG AmOTELEL TO TPOPAN LA TOV SO MPIGHOD LOVGIK®Y TNYDV
(music source separation), Tng amopOvVmoNG dSNAASN TOV GOVITIK®V, 1 TOV ETUEPOVE OPYAV®V, TOV ATOTELODY
éva pLovotko koppdtt. To tedevtaio xpovikd S1doTna TopaTpeital pio TACT AVTIKOTAGTAONS, 1 EVIoYLOoNG,
TV Tapadoctokov, state-of-the-art apyitextovikdv [1-5] pe kobapd napaywyikéc (generative) mpooeyyioelg,
onwg avtn tov diffusion models [6-8]. Mia dAAN evepyn mBovn| KotebBvven Tov TpofAnuatog eivat avTi Tov
query-based dwaympiopod TNY®V, OOV 6TOX0G EIvOL 0 dta®PIoUOS piag TNYNG-oTOXOL amd Eva YNTIKO piypa
[9-10], evd evéropépov TapovGIaleL Kat 1) xpNon KATAAANA®Y HeBOSOAOYIDV, EUTVEVGUEVOVY OO TV
emeepyacio ynoeokol oNUOToC, e 6TOYO0 TN LElMOT] TOV VTOAOYLIOTIKOD KOGTOVS (0plOUdC TapapéTpmy, N
xPOVOG ekTELEONC) TV povtédwv [11-12].

Datasets:
- musdb18: https://sigsep.qgithub.io/datasets/musdb.html
- URMP: https://labsites.rochester.edu/air/projects/URMP.html
- EnsembleSet: https://zenodo.org/record/6519024
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AVM2. Audio-Visual Multi-tasking Network: Action Recognition, Saliency Estimation and Video
Summarization: OTTIKOUKOVGTIKO 3IKTVO TOV TPOYNUTOTOLEL TAVTOYPOVA UAVAYVAOPLGT OPACEMY,
ektipnon tov saliency ko wepiinyn
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AVM3. YrohoyroTiKY] £XEEEPYOOIO POVITIKAOV 1] HOVGIKAV 1] BLoT0TPIKAOV GNUATOV BE PUN-YPORPIKE
povtéha AM-FM xon alyopiBpovg morvlmvikig EVEPYELUKIG ATOILAROPPMGTG, KO GYETIKG [1)-YPOLIKA
GUGTILOTA.
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AVM4. YrohoyioTikn eTeepyacio QOVNTIKAOV 1] LOVGIKAV 1] BlolaTpikdy oNpdTov pe un-ypoppKd
ROVTELD aTté PPAKTOAS KOL YAO0G, KOl GYETIKA P1)-YPOLIIKGE CUGTILATA.
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Yvotnuoto, Aiktvo, I'paeor, Optimization & Learning:

S1. My-ypapuixa dvvauikd cvetiuara wov ypyoiuorotovy max-plus diyefipa ko finite-state automata ue
EQOPUOYES GE Eva TPOPANHO. OTO TIS TEPIOYES AVIXVEVGHS, PEATIGTOMOINGHS, OIKTOWV, £A&yyov, Oswpia
PPAPOY, K.d.
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Machine Learning:

L1. Machine Learning, Deep Neural Nets, and Geometry

(*) L1.1 Geometry, Pruning, Training, Applications of DNNs with PWL Activations and/or
Morphological Networks for Classification or Regression Problems

(Zvvepyateg: Ap. Nopyog Petowvag, EMIL, Mdavog ®codoong, Harvard University)

e Ta tpomikd podnuotikd uropodv va dhoovv Khelotég Adoelg yio piecewise-linear approximations [4].
Merténerto epyaoieg [9] emekteivouv to framework dote va yiveton sparse approximation twv
TOAVOIAGTOTOV EMPAVEIDV. OP®C, 1) ETLOYN TOV GTOLEI®V Y10 TO Sparse approximation yivetot and
pa Socpévn “Baon” mhovmv ototyeimv. 1o tpokeipevo Bépa egtalovpe tpdmove va uabovue amo o
dedouévo, T Phon tov mboavdv oTotyeimv yio To Sparse approximation.

e Evo ta tpomikd podnpotikd propovv va ypnouononbovv yio piecewise-linear approximations [4], ta
approximations eivoi dvta convex. Katt tétoio meplopilet v gupeio epuppoyn TOV AVETTUYUEVOY
uebodwv, ko TapdAiniao dev emitpénet to approximation pe ovbaipetn gvkpiveto. e avtd to Bépa
e€etalovpe TpdmOLVG Yo va apbei antog o meplopiopdg (m.y. difference of convex functions) 1 tpdémovg
VO YOPOKTNPLOTEL TO approximation error évavtt kdmowwv BELTIoTOV PebddwV (m.y. pe upper ko lower
envelopes).

e To pruning pepovopévoy Bapdv vog veupmvikod SiktHov, evd peldvel To péyebog tov dikthov, dgv
odnyei og speedups katd ™ didpkeia Tov inference [11]. Tlapdiinia, pruning pébodot mov
avtipetoniCovv to pdPAnua globally cuvhbwg ayvoobv v ecmtepikn dour tov diktdov, kot uébodot
nov gntpénovy learnable sparsity yio ta diktvo [12] 0dnyodv o€ kaAddtepo anoteréiopoto. Exoviog dg
EVOLGLLO TO TOPOTAV®, 6TO TPOKEIEVO BEUa StmAmpaTiKhg €E6TALOVE TO Pruning veup®VIK®OV
diktomv ypnolporowdvrog learnable structured sparsity.
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(*) L1.2 Tropical Properties of Deep Neural Networks

o  Melétn TPOTIK®V WO10THTOV VELPOVIKGOV SIKTO®V, HE Eupaot o€ fadiég apyrtektovikég, CNNS kot
ResNets.

e Xpnon TPomKOVY WI0THTOV Y10 LEAETT) CUUTEPLPOPAS SIKTOMV GE TPOPANLLOTO UNYAVIKAG LaOnong.

o [lpaxtikn epapuoyn oTo aveaTEP® TPOPAUOTO (EVOEIKTIKO TPOPANUO: GUUTIEST VEVPOVIK®Y SIKTV®OV).

(Zvvepydreg: Ap. Imdvvng Kopddvng, EMII, T'idpyog Zpvpvig, University of Texas at Austin)
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(*) L2. Deep Neural Network Compression.

ELoyiotomoinomn yopikdv/gpoviKov omToiToe®mV cOYYPOVOV VEVPMVIKGV JKTO®V: MEAETN TOv TPOPANLOTOC
ocvumieong vevpovikdv pécm magnitude pruning tov Bapdv evog NN.'Epgacn o GuvopticeLg KOTmPALOToinong
Kot oTnVv €voTdbelo TG Pruning LaoKog Yo ueyGAa T0o0GTA GLUTIEGNG KOl EXEKTAGT 6€ group sparsity Aoyuée.
Evdewticég evoldoktiég katevBoveelg: quantization, weight sharing.

A&loAdynon og dnpoereig Paoeig TaEvounong EKOVeV, OTMG:
https://paperswithcode.com/sota/image-classification-on-cifar-100.

(Zvvepyateg: Ap. Nopyog Petowdg, EMIT)
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L3. Self-Supervision and contrastive learning.
210 TAaic10 aTNG NG epyaciog Oa yivel pedétn teyvikdv avto-emiPrenduevng uaddnong (self-supervised
learning), yio v ekpdfnon avoropooTdcemv dedouévav 16000V TPOC ypron ot TolhomAd tasks. Evésiktiky
KkatevBouvor| givor n avartuén Texvik®v 6Tov KAGSo g nabnong pe avtidiactodn (contrastive learning), n
omoia ival evpEmg ypnoomotovuevn yio Ty eknaidgvon state of the art fadidv vevpwvikdv SikTd®V.
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(*) L4. Deep hyperspectral unmixing. (®. Povtoyiivvng)

H moAvdidotatn ameicévion Le T ¥pNoT VIepPacLaTIKOV aictnthipov (hyperspectral sensors) kot n
eneEePYNsion KoL AVAALGN TOV VIEPPACUATIKOV dEGOUEVOV TTOV TPOKVITOLY GUVAVTATOL GE VO EVPVTUTO
QACO EPUPUOYDV TO TEAELTALN YPOVia. Eva evitapépov mpoPAnua oto medio avtd givarl avtd TOL EAGUATIKOD
Saympiopod vrepeacpatikov ewdvav (hyperspectral unmixing), mov amotelel ovolaoTikd Eva €160g
wpoPAnuoatog TveAoD doywpiopod anydv (blind source separation). O @ooHOTIKOC SLOX®PIGUOG ATOGKOTEL
TOGO GTNV OVOYVOPLoT), LE BAOT TIC PACLATIKEG TOVG VITOYPAPES, TOV AVTIKELLEVAOV 1 DMK®V oL eleavilovtol
OTNV TEPLOYN] OTEKOVIONG, OGO KOl GTIV TEPLYPUPT] TNG KATAVOUNG T®V VAIK®OV TAV®O GTNV EKOVA.
[Mopadooiokd To TpoPANUa avTd TpocseyyileTol pe KaTdAANAN LoONUOTIKY LOVIEAOTOIN O TOV UNYOVIGHOD
TOPAYOYNG TOV VIEPPAGLATIKAOV OEGOUEVOV KOL GTIV OVATTVEN TEXVIKAOV EKTIUNOTG TOV TOPAUETPMOV TOV
povtédov yévvnong tov dedopévav (model-based approach). A&iel va onuetmbei o1t onpovtikég Peltinoelg
OTIG KAIOOIKES TEYVIKEG £x0VV emitevyOel pe TNV a&lomoinon PUOIK®Y TEPLOPIGUAOV TOV TKOVOTOLOVV TO
dedopéva, OT®E Un opvnTikdTnTo (NoNnegativity), apodtnta (sparsity), yaunin téén (low-rank), kim.
[Ipécpata,  xpnoyonroinon texvikav Babidg pddnong £xel dmaoet véa mBnon 6to medio ToL PAGATIKOD

L OPIOHOD VIEPPUGSUATIKOV EIKOV®V. XTO TAAIGLO TNG EPYACIag aVTNG, PACIKOC 6TOY0G gival 1 avamrTvEn
VE®V QTOOOTIKMV TEYVIKMOV QACUATIKOD S1oy®@PIopon, cuvovalovtog Ty eumelpio mov &xel anoktndel o
KAGG1KEG PEBOOOLG e TIG VEeg 10ée¢ e&arymyNn g Yvaong omd ta dedopéva tov Pacilovtal 6 apyITEKTOVIKES Kol
aAyopiBuovg Pabidg pabnong.
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(*) L5. Representation Learning of Visual Entities and Generalization using Reinforcement Learning.

Eéoyoyn onTik®v YopaKTNPIoTIKOV (.Y, YL, YPOUL) OTADV OVTIKEWEVOV (Y. opaipeg, KOPol) HEC®
Reinforcement Learning oe ntepipdAiovia mpocouoimong 6mov £vag poumotikosg Ppayiovag aAANAEmdpd pe to
avTikeipeva avtd, yoplg kapio TpoTepn Yvdon TV aviikelpwévoy. Eni e ovciag Oa «ytiotel» €va cvotnua
Opaomg amd dedopEVE TPOGopOimong Kot Ba yivel peAéTn ikavotnTag Yevikenong e yOUEVOV YOPOKTNPIOTIKOV.

(Zvvepydreg: Ap. Nopyoc Petowdg, EMII)
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(*) L6. Ipopiqnata Ipociyyiens oty Tpomikn Alysfpo

H tpomkn dhyePpoa kot yempetpio, pmopodv vo ypnoiorotndel yio v avorapdotac 6e GUUTAYN LOPPT Kot
TNV 0VIADGON TOAADY VEVPOVIKOV SIKTO®V (U KATA TUAKOTA YPOUUIKT gvepyomoinon mt.y. ReLU, Maxout, kin),
Kabdg KoL TNV meptypa®n cvvidmv alyopibumv 6mwe o Viterbi [1]. EmumAéov, oty tpomiky dAyeppa, opiopéva
TpofAuota pmopodv va AwBovv ToAD amodoTIKd (.. 1 AVCT YPOUUKOD CLGTHUATOS Eival TOAD To chVTOUN
oTNV TPOTIKN GAYEPpa amd 6Tl ot cvvion [2]). H dmmlopotikn ovtr aoyoleiton pe TpoPfANUaTo TPoGEYYIong
omv Tpomkr] AlyePpa, SNAOdN TEPIMTMOCELG OTIS OToieg OEAOVE VAL TPOCEYYICOVLE L0l TPOTIKY OMEIKOVION
omd dedopéva. Xe avto TEPIAaUPAvovTal EVOEIKTIKA Eva N TEPIGGOTEPA ATO TA TOPUKATO:

- Mpopijpate kvptic/Tpomikilc molvdpoéunoeng pe outliers. Ymdpyel apkety mponyoduevn S60VAEWL o€
Kupti/Tpomikn maiwvdpounon ([31,[4],[5]). Zta ypoppucd povtéda vdpyovy ToAD entTuyNIEVOL aAyopiBpot yia
ypapuiky maivdpdunon e outliers (m.y. iteratively reweighted least squares, RANSAC). Z16yo¢ £6® givat va,
enektafovv/TpononomBoiy ot alyopOUoL TNG YPOUMKNAG TOAVOPOUNGNC GTNV TEPITTMGT TNG KVPTNC/TPOTIKTG.

- Mopayovromoinon/Ilpocéyyion Ihivaxkwv oty Tpomk AdryePpa. H mpocéyyion youning tééng tov
TIVOKOV KOG KoL 1 TOPOYOoVTOToinon e mivakeg pe pun apvrtikovg 6povg (Nonnegative Matrix Factorization)
éxovv Ppet ToAAEG €QapUOYES, OMMG Yoo TAPAdEYHO 1 avdAvoT KEWEVOY, 1] cLUTiEON Kal To, recommender
systems. 'Eyel evdwopépov va enektadel 1) TPOGEYYIOTIKN TOPAYOVTOTOINGN OTNV TPOTIKY TepinTmon. Kdamoteg
TPOKOTUPKTIKEG epyacieg egivar ot [6],[7],[8]. Ztoxoc g OSumhmpotikig Oa eivor vo mpotabodv mo
OTOTEAEGUATIKOL aAYOpOUOL, Kot va, enektobel To medio €QUPUOYNG OE TEPMTMOELS TOV Ol TIVOKEG OV
ava{ntoOpe Eyovv eMMAEOV 1O1OTNTES (TT.). YOUNAN TAEN).

(Zvvepyateg: Ap. lodvvng Kopdaovng, EMII)
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(*) L7. Movtéha Avayvong ywa Xpovoosipég kot EQappoyég

Ta televtaio ypovio vdpyst peydrho evdwgépov yio generative povtéda. Mio amd Ti¢ TO EMTUYNUEVEG
katnyopieg eivar o povtéra didyvong [1-3]. Ta poviéda didyvong £xovv mpoceato emektobdel og dedouéva
xpovocepaV [4,5]. Avtd emrpémet va SerypatoAnNTToVpE TOAVES HEALOVTIKEG TPOYLEG OO YPOVOGEIPES. Mepikd
mapadetypota ypovooselpav eival n {\Tnon evog mpoidvtoc (m.y. EVEPYELNG), 1 YpNoT dedOUEV®DV, 1| KIvoN GTOVG
dpOUOVE, Ol HETPNOELS O10POPOV cONTApOV K.AT.

21 SmA@UATIKY VT TpoTeivove T HeAETN generative povtéAmv yio xpovosELPEG LE EUPOCT] 6T YPTOT| TOVG
v Bedtiotomoinon. Eva cuykekpipévo mapddetypa givor 1 omodnkevon nAektpikng evépystag. [poteivovpe tnv
KOTOOKELT] €VOG HOVIEAOL 7oL va onuiovpyel Ostypota amd mOOvEG HEAAOVTIKEG TPOYLEG TILAOV Kol
TPoGupUOOVUE TIC TEXVIKEG Y10 TV KATAGKELT SCENario trees (yio t ypnon tovg ot PeAtictonoinen m.y. [6]).
AVTO pog emutpémel va PelTiotomomoove Tn Sweiplon Tng amofnKeELoNG TNG EVEPYELNG. Xav GUYKPLON
UTOPOVLE VO £XOVUE TO OPEAOG TTOVL B0 TPOEKVTITE AV ElYOUE YVADOT TNG LEAAOVTIKNG TIUNG,.



(Zvvepyareg: Ap. lodvvng Kopddvng, EMII)
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Enclepyocio KEWMEVOV KUl QUGIKNEC YANGGUC:

(*) T1. Learning from Structure: Annotation-free Text Recognition.

Xp1fon g KaTavopung AEEEmV KEWWEVOD Y10 EKTUIOELGT] GLGTHIOTOG AVOYVMPIOTG YEPOYPUP®V AEEEMV KEWEVOL
YOPIC OEOOUEVOL EMIONUEIMONG. ZVYKEKPILEVO EYOVUE 2 YDPOVE: TOV YDOPO ONTIKOV TEPLYPAPNTAOV 0Ond
LELOVOUEVES EIKOVES XEPOYPAP®Y AEEEMV KOL TOV YDPO TOV AEEE®V GE LLOPPN YPOLLOTOGEPDV, OOV AEEELS e
LIKPES SLOPOPEG, TT.Y. EVOV YOPUKTNPO dlapopd: “true” kou “tree”, mpémel va Ppickovtal kovid. Embupodue va
TALPLAEOVLLE AVTOVG TOVE dVO YDPOLVG BacIOUEVOL TNV YPNON TS CLYVOTNTAG ELPAVIOTG GVYKEKPIUEV®Y AEEEDV
(Mé&eig O “and”, “the” gival cuyvég oe 0TO10ONTOTE KEiLEVO) OAAG KOIL TN EGMTEPIKNAG SOUNE TOVG (TT.). KOOl
YOPOKTPES) YO VO TEPLYPAPEL LOVOCHLOVTO 1| KOTOVOUN TV AéLemv. Ztnv cvvéyela Ba yivel mpoomdbeio
OVTIGTOIYIOMG YPOUUOTOCEP®V AEEE®V LLE TTEPLYPAPNTEG EIKOVOV AEEEMV. ZVVOAIKA TO GLUYKEKPIUEVO TPOPAN LA
givon o epappoyn domain adaptation (r.y. optimal transport).

(Zvvepyareg: Ap. 'opyog Petowvédg, EMII)
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T2. Enelepyacio KEPEVOV KO QUOIKNG YADGGOS BE alyeppikés Kol yeopeTpkég pe@ododovg (vector spaces,
graphs).
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