ABSTRACT

The habilitation thesis authored by Associate Professor Dr. Bogdan — Cosmin MOCANU
presents the author's significant accomplishments from both academic and scientific
perspectives, together with his aspirations for career advancement. Notably, all contributions
presented at the professional or research level have been attained after finishing his doctoral
studies. Furthermore, the thesis provides insights into the trajectory of PhD. MOCANU's
career, highlighting his commitment to ongoing growth and excellence in academia and
research.

As a researcher, he possesses an extensive record of publications in prestigious journals and
conferences across the field. His scientific activity can be summarized in 13 publications in
Q1/Q2 journals (e.g., Pattern Recognition Letter, Multimedia Tools and Application, Image
and Visual Computing, IEEE Access, Sensors, Journal of Ambient Intelligence and Smart
Environments etc.) and participation in major class A+ computer vision conferences such as:
International Conference on Computer Vision (ICCV) and European Conference on
Computer Vision (ECCV). As a senior researcher, his activity has resulted in a broad portfolio
consisting of 66 scientific publications, to which he has contributed as either the lead or co-
author. Among these publications, 18 papers have been featured in esteemed journals
indexed by ISI. Furthermore, his engagement with academic discourse is underscored by the
presentation of 42 papers at esteemed conferences indexed by ISI. This active engagement in
conference presentations not only demonstrates his dedication to advancing knowledge but
also underscores his proficiency in disseminating findings and collaboration with peers on a
global level. He has been involved in 16 research projects at national and international
levels, as follows: as a project manager, he coordinated three national projects; as a principal
investigator, he led the technical team of the partner in two international research projects, and
he have contributed as a scientific researcher to 11 international and/or national projects.

The interdisciplinary of the thesis is given by the fact that it connects and integrates different
subjects and techniques. The subjects being treated are situated at the intersection of two
recent tendencies in science: artificial intelligence and online video streaming platforms. His
findings showcased hold relevance for both academic and industrial sectors, with the potential
for various industrial applications on the horizon.

The rest of the manuscript is organized into eight chapters as follows. Chapter 1 realizes an
introduction of all subjects covered by the thesis and details the problematic and content of
each section.



Chapter 2 offers a concise overview of his educational journey and professional trajectory
that he followed until now. With a meticulous focus on research projects and didactic
activities, it offers an in-depth exploration of the multifaceted roles he has assumed,
encompassing rigorous tasks such as peer reviewing, project evaluation, student coordination.

The next section (Chapter 3) introduces a subtitle synchronization and positioning system
designed to increase the accessibility of deaf and hearing-impaired people to multimedia
documents. The main contributions concern: a novel synchronization algorithm able to
robustly align, without any human intervention, the closed caption with the audio transcript
and a timestamp refinement technique that adjusts the subtitle segments duration with respect
to the audiovisual recommendations.

Chapter 4 introduces the DEEP-HEAR framework, a multimodal dynamic subtitle
positioning system designed to increase the accessibility of deaf and hearing-impaired people
to multimedia documents. The proposed system exploits both computer vision algorithms and
deep convolutional neural networks specifically designed and tuned to detect and recognize
the identity of the active speaker.

Chapter 5 introduces the DEEP-AD framework, a multimodal advertisement insertion system
dedicated to online video platforms. The framework is designed from the viewer’s
perspective, in terms of commercial contextual relevance and degree of intrusiveness. The
proposed algorithm exploits various deep convolutional neural networks, involved at several
stages. The video stream is first divided into shots based on a graph partition method. The
video shots are then clustered into scenes/story units with the help of an agglomerative
clustering methodology taking as input visual, audio, and semantic features. Furthermore, to
facilitate the user’s access to multimedia documents a novel thumbnail extraction method is
proposed based on both semantic representativeness and visual quality information. Finally,
the optimal advertisement insertion points are determined based on the ads’ temporal
distribution, commercial diversity, and degree of intrusiveness.

Chapter 6 tackles the issue of multi-modal emotion recognition. A novel end-to-end
multimodal emotion recognition methodology is introduced, based on audio and visual fusion
designed to leverage the mutually complementary nature of features while maintaining the
modality-specific information. The proposed method integrates spatial, channel and temporal
attention mechanisms into a visual 3D convolutional neural network and temporal attention
into an audio 2D convolutional neural network to capture the intra-modal features
characteristics. Further, the inter-modal information is captured with the help of an audio-
video cross-attention fusion technique that effectively identifies salient relationships across
the two modalities.

Chapter 7 serves to briefly present his academic and research journey, with the focus put on
professional experience, the obtained results, and the prominence of the proposed



contributions. Moreover, it accentuates the visibility of his activity within the specialized area
of artificial intelligence.

Finally, Chapter 8 concludes the manuscript and highlights the main contributions proposed
in this work. Additionally, it provides insights into future research directions, focusing on
advancements in methodology dedicated to online video streaming platforms.

The current thesis, entitled "Multimodal Deep Learning Technologies Dedicated to Online
Video Streaming Platforms," presents the author's professional accomplishments following
the attainment of his PhD title. It attests to the originality and significance of the author's
academic, scientific, and professional endeavors. This document serves as validation of the
author's autonomous progression in both future research and his university career within the
domain of Electronics, Telecommunications, and Information Technologies.



REZUMAT

Teza de abilitare elaboratd de Conf. Dr. Ing. Bogdan-Cosmin MOCANU prezinta realizarile
semnificative ale autorului din punct de vedere academic si stiintific, alaturi de aspiratiile sale
pentru carierd viitoarea. Este demn de mentionat ca toate contributiile prezentate, atat la nivel
profesional, cat si iIn domeniul cercetarii, au fost obtinute dupa finalizarea studiilor doctorale.
Mai mult, teza oferd o perspectivd asupra parcursului profesional al domnului MOCANU,
evidentiind angajamentul acestuia fatd de dezvoltarea continud si excelenta in mediul
academic si de cercetare.

Teza include o selectie din rezultatele cercetarii autorului. Acesta detine un portofoliu extins
de publicatii in reviste si conferinte prestigioase din domeniu. Activitatea sa stiintifica poate
fi rezumatd in 13 publicatii in reviste indexate Q1/Q2 (de exemplu, Pattern Recognition
Letter, Multimedia Tools and Application, Image and Visual Computing, [EEE Access,
Sensors, Journal of Ambient Intelligence and Smart Environments etc.) si participari la
conferinte de prestigiu indexate clasd A+ precum: International Conference on Computer
Vision (ICCV) and European Conference on Computer Vision (ECCV). Contributia sa
academica poate fi rezumatd in 66 de publicatii stiintifice, la care a contribuit ca autor
principal sau co-autor. Dintre acestea, 18 articole au fost publicate in reviste de prestigiu
indexate de ISI, iar 42 de lucrari au fost publicate la conferinte de prestigiu indexate de ISI.
El a fost implicat in 16 proiecte de cercetare la nivel national si international, astfel: in
calitate de manager de proiect, a coordonat trei proiecte nationale; in calitate de investigator
principal, a condus echipa tehnicé a partenerului in doua proiecte internationale si a contribuit
ca cercetator stiintific la 11 proiecte internationale si/sau nationale.

Interdisciplinaritatea tezei este datd de faptul ca aceasta conecteaza si integreaza diferite
domenii si tehnici. Subiectele tratate se afla la intersectia a doud tendinte recente In stiinta:
inteligenta artificiala si platformele online de streaming video. Rezultatele prezentate sunt
relevante atat pentru sectorul academic, cit si pentru cel industrial, anticipandu-se cateva
potentiale aplicatii industriale.

Manuscrisul este organizat in opt capitole dupad cum urmeazd. Capitolul I realizeaza o
introducere a temelor abordate, cu detalierea problematicii si continutului fiecarei sectiuni.

Capitolul 2 ofera un rezumat al parcursului sdu educational si a traiectoriei profesionale pe
care a urmat-o. Accentul este pus pe proiectele de cercetare la care acesta a participat si pe
activitatea didactica.



BIBLIOGRAPHY \!

In urmitoarea sectiune (Capitolul 3), se introduce un sistem de sincronizare si pozitionare a
subtitrarilor conceput pentru a imbundtati accesibilitatea persoanelor surde si cu deficiente de
auz la documente multimedia. Principalele contributii presupun: un nou algoritm de
sincronizare a subtitrdrilor capabil sd alinieze, In mod robust, fara interventia umana,
subtitrarile cu transcrierea audio si o noud tehnicd de rafinare a marcajelor temporale care
ajusteaza durata segmentelor de subtitrare in conformitate cu recomandarile audiovizuale.

Capitolul 4 introduce arhitectura DEEP-HEAR, un sistem multimodal de pozitionare
dinamica a subtitrarilor, conceput pentru a imbunatati accesibilitatea persoanelor cu deficiente
de auz la documente multimedia. Sistemul propus exploateaza atat algoritmi de viziune
artificiala, cat si retele neurale convolutionale profunde special concepute pentru a detecta si
recunoaste identitatea vorbitorului activ.

Capitolul 5 introduce sistemul DEEP-AD, un sistem multimodal de insertie adaptivd a
reclamelor dedicat platformelor online de redare a fluxurilor video. Arhitectura este conceputa
din perspectiva utilizatorului, In ceea ce priveste relevanta contextuala comerciala si gradul de
intruziune. Algoritmul propus exploateazd un set divers de retele neurale convolutionale
profunde. Fluxul video este mai intai impartit in planuri video pe baza unei metode de
partitionare de tip graf. Ulterior, planurile video sunt grupate in scene/unitati semantice cu
ajutorul unei metodologii de clustering aglomerativ, care utilizeazd caracteristici vizuale si
auditive. In plus, pentru a facilita accesul utilizatorului la documentele multimedia, este
propusa o metodd noud de extragere a imaginilor cheie, bazata atit pe reprezentativitatea
semantici, cat si pe informatiile privind calitatea vizuala. In cele din urma, punctele optime de
inserare a reclamelor sunt determinate pe baza distributiei temporale, diversitatii comerciale si
gradului de intruziune.

In Capitolul 6 se abordeazi problema recunoasterii multimodale a emotiilor. In acest capitol,
se introduce o nouda metodologie de recunoastere a emotiilor end-to-end, bazata pe fuziunea
audio si vizuald, conceputd pentru a valorifica natura complementard a caracteristicilor,
mentindnd in acelasi timp informatiile specifice modalitatii. Metoda propusa integreaza
mecanisme de atentie spatiald, de canal si temporala intr-o retea neuronald convolutionald 3D
ce accepta la intrare fluxuri video si atentie temporala intr-o retea neuronald convolutionala
2D pentru semnalul audio proiectate pentru a captura caracteristicile intra-modale. in plus,
informatia inter-modala este extrasa cu ajutorul unei tehnici de fuziune a atentiei audio-video
care identifica eficient relatiile semnificative intre cele doud modalitati.

Capitolul 7 face o trecere in revistd a realizarilor autorului in plan academic, stiintific si
profesional, facand-se referire la activitatea de predare, la granturile in care a participat ca
membru sau coordonator, la activitatea de indrumare a studentilor si la activitatea de
publicare.



In final, Capitolul 8 incheie manuscrisul si evidentiaza principalele contributii propuse in
aceastd lucrare. In plus, se oferd perspective asupra directiilor viitoare de cercetare,
concentrandu-se pe sistemele dedicate platformelor de streaming video.

Lucrarea cu titlul “Multimodal Deep Learning Technologies Dedicated to Online Video
Streaming Platform (Tehnologii multimodale de invdtare profundda dedicate platformelor
online de redare a fluxurilor video)” prezinta in mod documentat realizarile profesionale
obtinute de autor ulterior conferirii titlului de doctor in stiintd, certificdnd originalitatea si
relevanta contributiilor sale academice, stiintifice si profesionale. Teza de abilitare anticipeaza
o dezvoltare a viitoarei cariere academice a autorului in domeniul Inginerie Electronicd,
Telecomunicatii si Tehnologii Informationale.



