CTAHOBHUIE

10 KOHKYPC 32 3aeMaHe HA aKaJeMUYHATA JUIbKHOCT ,,IIpodecop*
B Ipo(peCHOHANIHO HampasieHue 5.3 KoMyHHKannoHHa ¥ KOMIIIOTEPHA TEXHUKA,
CIICIUATHOCT ,, T eIeBU3HOHHA U BHIEOTEXHUKA

OT “WL-KOp. npod. a1 unzk. I'eopru Tonopos, Texnnyecku yuusepcurer — Codus

Koukypebr 3a akagemuyHara urskHOCT ,JIIpodecop”™ B mpodecronanno
nanpasinenne 5.3 ,KoMmyHWKanmoHHa W KOMIIOThpPHA TEXHHKA®, CIEIUAIHOCT
,, [€IEBU3MOHHA M BHJICOTEXHHKA, € 00sBeH B ,JIbpikaBeH BecTHHK, Op. 101 ot
27.11.2025 r. u Ha ounmannus cait Ha Texuwdecku yruBepcuter — Codus 3a HyKIUTE
Ha Karexpa ,Pammoxomynuxanmuu u  Bupeorexmomormm® keM  Dakyntera IO
TenexomyHuKaIuu.

EnuncTBeH KaHaMIAT 10 OOSBEHHS KOHKYpC € JOI. J-p HHX. AraTta
Manonosa or kartenpa ,,PammokomynHukanuu u BupeorexHomorum® Ha Pakyinrera o
Tenexomynuxarun npu Texandeckn yausepcureT — Copust.

IIpencraBeHnUTE JOKYMEHTH Ca MOJaJCHH B YCTAHOBEHHUS CPOK M OTTOBAPST U3IAIIO
Ha M3MCKBaHKATA Ha 3aKOHA 3a pa3BUTHE HA aKaJeMUYHHUS chcTaB B PenyOnmuka boiarapus,
IIpaBunnyKa 3a HErOBOTO MpHIarane u [IpaBHITHEKA 3a YCIIOBUSTA U Pelia 3a MPHI0OUBaHE
Ha Hay4yHU creneHu B TY — Codusi.

1. O6ma XapaKTEPHUCTHKA HA HAYYHOU3CIEJ0BATEICKATA U HAYYHOIIPHUJIOKHA

JEeHHOCT HA KAHIHUIATAa

Hou. n-p umx. Arara MaHosoBa y4acTBa B KOHKypca ¢ 97 HayYHH MyOIUKAIMU, OT
xouTo 10 ca npescTaBeHH KaTO paBHOCTOWHHU Ha XaOWIUTAIIMOHEH TPY/I.

CobriiacHO aBTOpcKara CIipaBKa, JIOI. J-p HHXK. Arata Manonosa e Harpynana 6 464,45
TOYKH, KOCTO HaJBHIaBa HaJ CeJeM IIbTH MHUHUMaIHUA mOpar orT 860 ToukH 1O
ITYP3AATYC — pesynrar, CBUACTEICTBAII 38 BUCOKH [TOCTUXKEHNUS.

2. Onenka Ha neJIaroru4eckara moJAroroBKa u JeifHOCT Ha KaHIHAATA

Kannunara npurexara Oorara 1 MHOTOCTpaHHA aKaJeMUYHa Kapuepa. Ts 3ammrasa
aucepramyonen Tpyn mnpe3 2011 r. m mociieoBarenHoO 3aema: TiaBeH acucteHT (2012),
nouent (2015), 3am.-nexkan Ha ODOE (2016-2019), 3am.-gekan yu. peitnoct Ha OTK
(2019-2023) u mexan Ha OTK (ot 2023 r. mo muec). Ot 2019 r. ppKOBOAU JTaGOPATOPUS
,,EJIEKTPOHHU CUCTEMU 3a BH3yalHa HHpopmanus kpM Kareapa PKBT.

KanauaarsT € BOAWI JISKIMU U YIPAKHEHHS HA TPH €3UKa — OBJIrapcKH, (pPeHCKH
U QHIIMACKH — 110 JUCIUILTHHUTE:

— [ludpora 06paboTka Ha CHUTHAIN;
— O0paboTka Ha H300pKEHHUST,;
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— OCHOBY Ha ay/IM0 U BHJICOTEXHOIOTHHTE;

— PasnosHaBane Ha 00pa3u 1 HEBPOHHU MPEKH;

— KomMmrorspHO 3peHue;

— DbuoMeTpUYHU CUCTEMH;

— Texnonoruu 3a pasmupeHa u BUPTyaTHA PEATHOCT;

— Apxurektypu 3a 3D urpw;

— CurypHoct B kubep QU3HIHH CHCTEMU;

— Mammnano oOyueHHe W ABIOOKM HEBPOHHH MPEXH C TPUIOKEHHE B

KHOEpCUTYPHOCTTA,;

— Meroau 3a MallIMHHO 00yYeHUEe B KHOEPCUTYPHOCTTA;
— IT-kpuMuHaATUCTHKA;
— PaspaborBane Ha akTUBH U TpecoHaxu 3a 3D UrpH.

Ilemaroruueckata QeHHOCT BKIIIOYBA YCICHIHO PBHKOBOJICTBO HAa KYPCOBH 3ajauM,
IUIUIOMHM paboTH M JIOKTOPaHTH — TI€THMa OT TAX Ca YCICHIHO 3aIlduTHIIH
JUCEPTalMOHHN TpynoBe. M3noxenute Qaxtn yOeauTenHo ouepraBaT Aol MaHojoBa
Karo JBJITOrOAMINEH, BHCOKOKBATM(DHUIMpPAH MpermojaBaTesl C H3SIBEHH METOIUYECKU
YMEHUS U IO4epPTaH [1eJarornuecku yceT.

3. OCHOBHH HAYYHH W HAYYHONPHJIOKHH NPHHOCH

Bcenuku npezncraBeny myOauKauu nomanar B o0xBaTa Ha KOHKypca. B3 ocHoBa Ha
3abJIO0YEHO 3all03HABAHE C IIPE/ICTABCHATE MATEpPHAIH, HAYYHHUTE M HAYYIHOMPHIIOKHH
IPUHOCH Ha KaHAUZaTa MOraT Ja OBJaT CHCTEeMATH3HPAaHH B CICAHUTE KIFOYOBH HAYYHH
HaIpaBJICHUS:

IIpunocu B xabnauranmoHHus Tpya (nmokasarei B'4 — 10 my6u. B Scopus/WoS):

XaOMINTAlMOHHUST TPYJ MNpPEACTAaBISABA ISUIOCTCH W3CIIEHAOBATEICKA TMPHHOC B
00JacTTa HAa MHTENUTCHTHUTE KOMYHHUKAIIMOHHHA CHCTEMH C aKIEHT BBPXY XoJjorpadcka
TEJIENIPUCHCTBEHOCT, CEMAHTUYEH aHanu3 U npuioxenus Ha AR/VR/MR, peamusupanu
npequmHo 1o npoekta HOLOTWIN (KII-06-H37/8, ®HW). KoHKkpeTHHTE MPHHOCH Ce
rpynupar B:

a) XoJiorpa)cKu KOMYHUKAIUOHHH CHCTEMH U MIAT(OPMH 32 0TAAJIedeHA

NPUHCBCTBCHOCT

ITpemtoikena € KOHLIENTyaIHa paMKa M pealli3upaHa apXUTeKTypa ¢ BUHCOKA CTEIEH
Ha MOJYJBPHOCT M OINEpaTHBHA CBBMECTUMOCT 3a cucreMu oT kinac Holographic-Type
Communication (HTC), nyGmukyBana B Sensors, 2023. Cucremarusupanu ca
npeau3BuKaTesicreara npu umiuieMenrtanusata Ha HTC cuctemu mpu HucKa JIAaTEHTHOCT
(Sensors, 2022), a 3a mpeoJOISIBAHETO UM € IPEIIOKEH MOJIeN, HHTerpupan] 3D 3acHemane
B pealHO BpEME, XallTHYHH TEXHOJIOIUH U U3KYCTBEH UHTEIEKT. Te3n IPHHOCH UMAT TPSIKO
OTHOLIEHHE KbM M3UCKBaHUATA HA OBACIIUTE MpeXH 6G.

0) Aaropurmu 3a 3D npeacraBsiHe, PEKOHCTPYKIHS ¥ AHHMALHSA HA Y0BEIIKOTO THJIO0



PaspaboTenn ca opuruHamHEm anropuTMH 3a KOMIpPecHs W JeKoMmpecus Ha 3D
mozenu upe3 rpad-kousomonuonEn Mpexu (GCN) 3a xonmorpadcka KOMYHHKALWS.
Ilpennoxen e merox 3a ayamo-ympapisisana 3D ammmanus Ha jmne upes rpad-
konBoyonuonen aptokozep (IEEE IDAACS 2023). PaspaGoreHa € TakcOHOMHS Ha
CBBPEMEHHHTE METO/M 3a QoTopeaqncTyHo Moxenupane Ha 3D tano (Electronics, 2023,

Q1) u cucremen 0630p Ha METOAWTE 3a TeHepallHs HA TOBOPAMmIO 3D uie (Electronics,
2023).

B) CemanTH4uno Pa3lo3HABAHE M AaHAJHU3 HA YOBEIIKH AKTHBHOCTH

Ilpemyioxxen € CceMaHTHYHO OpHEHTHpPaH TIpad-KOHBOMIOMUOHEH MOAXOA 34
pa3Ilo3HAaBaHE Ha YOBCIIKK aKTUBHOCTH HocpeacTBoM Ha GCN ¢ ceMaHTHYHA aHOTANUS HAa
ckenernd panbu (ET 2021). Paspaborena e u muoropakypcua RGB-D cucrema 3a

HepCOHaHI/I3I/IpaHO pas3lio3HaBaHE Ha ,Z[CflCTBHSI B KOHTCKCTA Ha Xonorpa(bcxa KOMYHHKaIHA
(ET 2020).

r) CeMaHTHYHH KOMYHHKAUMOHHN cucTeMH 3a 3D Buaeo

PaspaboTena ¢ cemanTHYHa KOMYHHKAIHOHHA cHcTeMa 3a 3D BHJEOTaHHH 4Upes
GCN ¢ nByknoHOB eHkomep-mexojep 3a mopeauun ot 3D kanpu (ECTI DAMT 2023).
Ipeanoxenn ca aqropuTMM 3a H3MepBaHe ¥ KOMIIPECHS HA CEMAHTHYHA MH(OPMALHUS B

XCTCPOI'CHHU JaHHU — IIPUHOC ¢ OpsiKa IIPUIOXKUMOCT 3a CEMAHTUYHHUTE KOMYHHKallH 3a
6G.

n) VR/AR/MR npuiiokeHdst B 3{paBe0Na3BAHETO U PexabHInTanuATa

Paspaboreno ¢ VR mnpunoxenue 3a Tepammss Ha (oOum (akpodobus) dupes
Bupryanna excnosunuonHa tepanus (ICEST 2023). Peammsupan e u xonorpadcku
BHPTYyalleH TPEHhOP 3a aHauu3 Ha (u3ndecku akTHBHOCTH 4pe3 Microsoft HoloLens,
obeMHABAII Pa3HO3HABAHE 110 JHLEBU YSPTH ¥ aTOPATMHYHA JSTEKIHS HA YIIPAKHCHHUS B
peaHo BpeMe.

¢) U3mepBane Ha juctanuun B AR cucremu

Ilpennoxen e anropuThM 3a M3MepBaHe Ha PA3CTOSHHSA B peasHo BpemMe B AR
IPHIIOKEHUA Upe3 cTepeo-KamMepHa cucteMa Brpxy HMD u cemanTndna cermenTaius apes
nb60ko o0yuenne (IOP Conf. Ser. 2021) — nprHOC ¢ NPHIOKHMOCT B MeTHUIMHCKATA
JUArHOCTHKA U 00yUYeHHE.

IIpunocu B ocTanannTe Hayanu my6aukanun (nokaszarenn I'7, '8, 3731):

M3BbH XaOMIMTAIMOHHHS TPy, M3CICIOBATEICKUAT MPUHOC Ha JoL. MaHoioBa
oOxBama:

o Meronn 3a knacudukamus upes Marpuiin Ha pasamaume (MammHE 3a
nojaspXKamy  Bexktopd, SVM) — mpuioxeHue B OHOMETpHATa H
pasno3HaBaHETO Ha 00pasu;

o buomeTprunu cucremu 3a uaeHTHGUKANUS 10 (U3MOIOTUYHH U OBEICHYCCKH
IIpU3HAIIH;

. Onrumusanus Ha RBFNN mozenu upes Particle Swarm Optimization (PSO);



. VR/AR/MR mipunoxeHnss B 00pa3oBAHHETO W OM3HEC-MOJETHMPAHETO, BKIL
BeeCube nuHCTpyMeHT B cMecena peanHocT;
e [Iupox cnexTsp KoHG. noxmamu (Scopus/WoS) mo 06paboTka Ha BHICO-
/ay IMOCHTHAJIH, pa3Ilo3HaBaHe Ha oOpasu u ML.
JlokasatencTBo 3a pearHoOTO BB3/CHCTBHE Ha IMOCOYEHUTE NPUHOCH ca Haj 3 620
TOYUKH [IUTHPAHUS B pepepupaHu MexyHapoJHU 6a3u qanuu (Scopus/WoS).

4. 3aaunmMocT Ha IIPHHOCHTE 3a HAYKATa U NpaKTHKaTa

Bb3 ocHoBa Ha 3a1bn1004eHO 3amo3HABaHe ¢ HaydyHaTa IMPOAYKIMSA HA KaHIUIATA
clie[iBa Jla ceé KOHCTATHpa, Y€ HAYYHUTE U HAYIHOIPUIIOKHHM NMPUHOCH HA JOL. J-D HHK.
Arara ManonoBa ca 3HAaUMMH M CBIIECTBEHM 3a CHOTBETHATa HaydHa obOiacT. Te ce
OTJIIMYaBaT € BHCOKAa TEOPETHYHA OPUIMHANHOCT, IOAKpENeHa C  MOpPElU3HH
CKCIEPUMEHTATTHU pPE3y/ITaTH, HAMEPUIH IPAKTHYECKO MPHIOKCHHE B HAIMOHAIHA W
MEXIYHAPOJIHM IIPOEKTH C IPU3HAHUE B HAyYHATA OOIIHOCT.

5. KpuTHYHH Gene:KKH U P enopbKu

He ce ycTaHOBSIBAT CBIECTBEHY NPONYCKH. HalMIHNTEe HETOYHOCTH Ca HE3HAYUTEIHH U OT
pENaKIIHOHEH XapaKTep.

Karo IIpE€OOPBbKH MOTa JJa 1mocoyva.:

e 3a]5n1004aBaHe Ha M3CIeABaHUsITaA B 0071acTTa Ha 6G KOMYHUKALIAUTE ,
BUpTyaJlHaTa U J00aBeHa PEATHOCT U JIp.

* H3IpaXAaHC Ha Hay4YHa IIKOJIa OT MJIaJX U3CJIICAOBATEIIHA .

6. 3akauenue

IlsnocTHaTa HAYYHA, H3CIE0BATEICKA U MPENOAABATEICKA AEHHOCT HA JOIL.
A-p uHK. Arata MaHo/I0BAa fi XapaKTepHU3Hpa KATO BHCOKOKBAJU(DHIHMPAH y4eH U
AKaleMHK C JIOKa3aH aBTOPUTET B 00JacTTa Ha KoHKypca. Harpymanure nax 6 464
TOYKH — HAABHIIABAINM celeM IIbTH 3aKOHOBUSI MHHHMYM — 3a€JIHO ChC
3HAYUTEJIHOTO NUTHPAHe, PBKOBOJACTBOTO HA MNETHMa YCHENIHO 3aIMTHIN
AOKTOPAHTH H Y9YACTHETO B 3HAYHMMH MEXIYHADOAHH TNPOEKTH, NPEACTABJISABAT
yOequTeIHO CBHIETE/ICTBO 32 HAYYHA 3PSUIOCT M IIPUHOC OT BUCOK PAHT.

Bb3 ocHOBa Ha U3JI0XKEHOTO, IMYHUTE MH BII€YAT/ICHHS M HEHHATA OTAAEHOCT
Ha paborara, MH JaBaT KATerOPHYHU OCHOBAHHS Y0eleHO Ja Aa NpeNIokKa Ha
YBaKaeMOTO KYpH Aa IJIacyBa IOJIOKHTEJHO H JOI. A-p WHK. Arara
ManosioBa na 0be u3bpana 3a akageMH4HaTa AIBLKHOCT ,,[IPO®ECOP“ B npod.
Hanp. 5.3 ,KomMyHHKanmMmoOHHA H KOMIIOTBPHA TEXHHKA®, CHEHAIHOCT
» L €JIEBU3MOHHA B BHICOTEXHHUKA,

26.04.2026 1.

UsteH Ha XKYPHUTO: ..
/air.-xop. mpod. g umk. 'eopru Tomopos /
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OPINION

foi‘ the procedure for obtaining the academic position of ''Professor"
in Professional Field 5.3 Communication and Computer Engineering,
Specialty "Television and Video Technology"
by Prof. D.Sc. Eng. Georgi Todorov, Corr. Member of BAS,

Technical University of Sofia

The procedure for obtaining the academic position of "Professor" in Professional
Field 5.3 "Communication and Computer Engineering", Specialty "Television and Video
Technology", was announced in the State Gazette, Issue 101 of 27 November 2025, and on
the official website of the Technical University of Sofia, in fulfilment of the needs of the
Department of Radiocommunications and Video Technologies at the Faculty of
Telecommunications.

The sole applicant in this competition is Assoc. Prof. Dr. Eng. Agata
Manolova from the Department of Radiocommunications and Video Technologies, Faculty
of Telecommunications, Technical University of Sofia.

The submitted application documents were received within the prescribed deadline
and fully comply with the requirements of the Law on the Development of the Academic
Staff of the Republic of Bulgaria, its Implementing Regulations, and the Rules and
Procedures for Acquiring Academic Degrees at TU-Sofia.

1. General Overview of the Candidate's Research and Applied Scientific Activities

Assoc. Prof. Dr. Eng. Agata Manolova enters this competition with 97 scientific
publications, 10 of which are submitted as equivalent to a habilitation thesis. The
candidate's achievements according to the candidate's self-assessment report, Assoc. Prof.
Dr. Eng. Agata Manolova has accumulated a total of 6,464.45 points, exceeding the
minimum threshold of 860 points by more than seven times — compelling evidence of
science quality and productivity.

2. Assessment of the Candidate's Pedagogical Preparation and Teaching Activities

Assoc. Prof. Dr. Eng. Agata Manolova has a rich and multifaceted academic career.
She defended her doctoral dissertation in 2011 and was subsequently appointed Senior
Assistant Professor (2012), Associate Professor (2015), Vice-Dean of the Faculty of
Telecommunications (2019-2023), and Dean of the same faculty (from 2023 to the
present). Since 2019, she has been Head of the Laboratory for Electronic Systems for
Visual Information within the Department of Radiocommunications and Video
Technologies.
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Throughout her academic career, the candidate has delivered lectures and practical
sessions in three languages — Bulgarian, French, and English — in the following subjects:
. Digital Signal Processing

. Image Processing

s Fundamentals of Audio and Video Technologies

o Pattern Recognition and Neural Networks

. Computer Vision

. Biometric Systems

. Augmented and Virtual Reality Technologies

o 3D Game Architectures

o Security in Cyber-Physical Systems

® Machine Learning and Deep Neural Networks with Applications in Cybersecurity
J Machine Learning Methods in Cybersecurity

. IT Forensics

. Development of Assets and Characters for 3D Games.

Her teaching portfolio further includes the supervision of numerous course projects,
graduation theses, and doctoral students — five of whom have successfully defended their
dissertations. The evidence presented identifies Assoc. Prof. Manolova as a long-serving,
highly qualified academic with pronounced methodological skills and a clear pedagogical
vocation.

3. Principal Scientific and Applied Contributions

All submitted publications fall within the scope of the competition. Based on a
thorough review, the scientific and applied contributions of the candidate are systematised
into the following key research directions:

Contributions within the Habilitation Thesis (Indicator B4 — 10 publications in
Scopus/WoS):

The habilitation thesis constitutes a coherent and substantial research contribution in
the domain of intelligent communication systems, with emphasis on holographic
telepresence, semantic analysis, and AR/VR/MR applications, realised primarily within the
HOLOTWIN project (KP-06-H37/8, NSF, Bulgaria).

a) Holographic Communication Systems and Telepresence Platforms

A conceptual framework has been proposed and a highly modular and interoperable
architecture for Holographic-Type Communication (HTC) systems has been realised,
published in Sensors, 2023 (MDPI, Q1). Challenges in implementing HTC systems under
low-latency constraints were systematised (Sensors, 2022), and a conceptual model
integrating real-time 3D capture, haptic technologies, and AI was proposed. These
contributions address requirements directly relevant to future 6G networks.



b) Algorithms for 3D Human Body Representation, Reconstruction, and Animation

Original algorithms were developed for 3D human body model compression and
decompression using Graph Convolutional Networks (GCN) for holographic
communication. An audio-driven 3D facial animation method via graph convolutional
autoencoder was proposed (IEEE IDAACS 2023). A taxonomy of photorealistic 3D human
body modelling methods for HTC was produced (Electronics, 2023, Q1), along with a
systematic review of 3D talking-face generation methods (Electronics, 2023).

¢) Semantic Recognition and Analysis of Human Activities

A semantically guided GCN approach for human activity recognition was proposed,
in which semantic skeleton annotation improves classification quality (ET 2021). A multi-
view RGB-D system for person-specific activity recognition combining facial identification
with skeletal data was also developed (ET 2020).

d) Semantic Communication Systems for 3D Video

A semantic communication system for 3D video data using GCN for
encoding/decoding was developed, with a dual-branch encoder-decoder emphasising key
body regions (ECTI DAMT 2023). Algorithms for semantic information measurement and
compression in heterogeneous data were developed — directly applicable to 6G semantic
communications.

¢) VR/AR/MR Applications in Healthcare and Rehabilitation

A VR application for phobia treatment (acrophobia) based on virtual exposure
therapy was developed (ICEST 2023). A holographic virtual coach for physical activity
analysis via Microsoft HoloLens was also realized, combining user identification with real-
time exercise detection.

f) Distance Measurement in AR Systems

An algorithm for real-time object distance measurement in AR using stereo-camera
on HMD with deep learning semantic segmentation was proposed (IOP Conf. Ser. 2021),
applicable in medical diagnostics and training simulators.

Contributions within the Remaining Scientific Publications (Indicators G7, G8, Z31):

. Dissimilarity-based classification using SVM — applied in biometrics and pattern
recognition;

° Biometric systems for physiological and behavioral identification;

o RBFNN model optimization through Particle Swarm Optimization (PSO);

® VR/AR/MR applications in education and business model innovation (BeeCube tool
in Mixed Reality);

. Extensive conference portfolio in Scopus/WoS: video/audio signal processing,

pattern recognition, ML.
These contributions are further validated by over 3,620 citation points in Scopus and
WoS, affirming international recognition of Assoc. Prof. Manolova's scientific output.



4. Significance of the Contributions to Science and Practice

On the basis of a thorough review of the candidate's scientific output, it is necessary
to affirm that the scientific and applied contributions of Assoc. Prof. Dr. Eng. Agata
Manolova are significant and substantial within the field. They exhibit a high degree of
theoretical originality supported by rigorous experimental results with concrete practical
application in national and internationally recognized projects. Of particular significance
are the contributions in HTC systems and semantic 3D video analysis — regarded as key
enabling technologies for 6G networks.

5. Critical notes and recommendations

No significant shortcomings were identified. The existing inaccuracies are minor
and of an editorial nature.

As recommendations, I can point out:

* deepening research in the field of 6G communications, virtual and augmented
reality, etc.

* building a scientific school of young researchers.

6. Conclusion

The comprehensive scientific, research and teaching activities of Assoc. Prof.
Dr. Eng. Agata Manolova characterize her as a highly qualified scientist and
academician with proven authority in the field of the competition. The accumulated
over 6,464 points — exceeding seven times the legal minimum — together with
significant citations, the supervision of five successfully defended doctoral students
and participation in significant international projects, constitute convincing evidence
of scientific maturity and high-ranking contributions.

Based on the above, my personal impressions and her dedication to the work,
give me categorical reasons to confidently propose to the esteemed jury to vote
positively and Assoc. Prof. Dr. Eng. Agata . Manolova to be elected for the
academic position of "PROFESSOR" in the prof. eg. 5.3 "Communication and
Computer Engineering', specialty '"Television and Video Engineering".

26.04.2026

Jury member:

/ Prof. D.Sc. Eng. Georgi Todorov, Corr. Member of BAS /
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