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BbpXY Aucgmduﬁhéu mmsa npugobusaxe Ha obpa3oBaTtenHa U HayuHa cTeneH “aokrop”
AsIbp_haA@cepyaunounun TRYA: Mar, uHX. NMaamex Xpucros
COOWNY B Temaua AVCEPTaUMOHHUA TPYA:
,Busyaned aHanus Ha noseAesHUeTo Ha uHauBuAK B kMbepdusnuHu cncrtemnu”

YneH Ha Hay4Ho Rypu: npod. 4-p Munena Nasaposa-Muuesa
Kateapa KomnioTbpHu cucremu, ®KCT, Texuuuecku yHusepcuter—Codun

HacToAWOoTOo CTAHOBULLE © U3rOTBEHO B KAYECTBOTO MM Ha YABH HAa HAYYHO MYPM, Ha3HIYEHO
cbe 3anosea N2 OX-5.3-61/04.11.2024 r. Ha Pextopa Ha TexHuuecku yHusepcuteT—Codus u
NPOTOKO/ OT MLPBC 33CeaHUE Ha Hay4HHOTO Mypu ot 14,.11.2024 1.,

1. AktyanHoct Ha pa3paboTBaHuA B8 AWCEPTALMOHHWA TPyA npobnem B HaydHO M HaywHO-
NPUAOKHO OTHOLWEHME

NpeacTaseHVAT AUCEPTaLMOHEH TPYA € H3COYEH KbM M3CNeABaHe Ha METOAW W CPpeacTsa 3a
8M3yaneH aHanM3 Ha 4YOBEWHKa aKTUBHOCT B KMbepduanmyHm cuctemu. B RoHTEKCTa Ha Gubpaoto
passuTHe Ha KMBEPDUINUHM CUCTEMM, KOUTO MHTETPUPAT OUIUHECKW NPOULCH € UIHUCAUTENHM U
KOMYHWKIUWOHHW TeXHOAOTUM, BMIYANHUAT aH3AW3 Ha MOBEAEHUETO Ha WHAMBUAW e OT
CHUWECTBEHO 3IHAYEHNE 33 NOADOPABAIHE HA CUTYPHOCTT3, ONTUMU33UUA H3 B3aAMMOAEUCTBUATE W
edeKTUBHO YNPaBAEHUE HA CAOKHU CHCTEMK, PaspaboTaaHero Ha MeTOAM U 3ATOPUTMM 33 aHaNM3
Ha pPasnM4HK BUAOBE Ha IKTUBHOTTM W YOBEBWKO NOBEASHME € KMOYO0BO 33 PasliMpssaHe Ha
BH3IMONKHOCTUTE 33 MOHUTOPUHS, OUEHKA W ONTUMU3ALMA Ha NOBEAEHWETD Ha MHAMBMAKU B Teau
cuctemu, OT aApyra CIpaHa METOAWTE W SATOPUTMUTE 33 KNacMPUK3UM| W PaI3NO3HaBaHE C
M3non3saHe Ha MawuHHe WU awnboko obyueHue ca OBeKT Ha BCE NO-UHTEH3IUBHK Hay4YHW
M3CNRABAHWA, KOUTO BOAAT A0 YCNEWHOTO UM NPUAAraHe 33 pelasade Ha pasHoobpasHu 3aaaum
8 MHOTO ro/1AM 3aCNEeKT OT NPUACKHKU OBNaCcTH, B TOBA YMC/IO 33 PA3N0O3HABAHE W KNacudUKaUUA Ha
YOBEWNKAE BKTUBHOCT, [MCepTaUMOHHUAT TPYA MPEACT38A HaY4HO W3CNEAB3HE HACOYEHO KBbM
Cb3[3BaHE Ha HOBM METOAM W ANTOPUTMK 33 BM3YANEH aHANM3 HA BKTUBHOCTU Ha Daszata Ha
M3WKMHHO K AbNDOKO obyuyeHue € arueHT BbpXy 06paboTsaHeTo Ha AaHHW NPW MOHOPaKYPCHK W
MHOTOPaKypCHU cucremu. BbLB Bpb3Ka ¢ QOPMYNUPaHAT3 UeN Ha AMCEPTILUMOHHWA TPYA ¥ Ha
Ba33aTta Ha aHaNM3 HA TEKYWOTO CHLCTOAHKWE Ha NPOBAEeMHaT3 061aCT €3 POPMYNUPEHU KOHKPETHM
334341 33 NOCTUTEHE H3 NocTasenata uen. OnpefensHeTo Ha UENT3 UM KOHKPEeTHWTE 3a/auw,
CBbP3aHM C NOCTUTAHETO i, 3 06OCHOBaKM OT 3BTOPA KOPEKTHO W M3YepnaTenHo.

2. CreneH Ha NO3HaBaHe CbLCTOAHMETO Ha npobBnrema WM TBOPHECKa WHTepnperauusa Ha
NUTEPaTYPHUA MaTepuan

AucepTaumoHHUAT TpyA oBXB83lia TEeMaTHKa, KOATO BKNKYBA HEOOXOAMMOCT OT NO3HasaHe
ocobeHocTuTe Ha KuGepduauyHUTe CUCTEMM € YOBeK BbB BEpUrara U Bb3MOMHOCTUTE 33
W3N0/3B3HE Ha BWU3YaNeH aHaNM3 33 KNacuPUKauWMs Ha YOBEWK3 AKTMBHOCT, OTKPUBAHE Ha
B3aMMOAENCTBUE YOBEK-COEKT 1 OTKpUBaHe Ha HeobuuaiHo noseperune. OT Apyra CTpaHa UenTs v
33Q34MTE H3 AWCEPTALUMOHHWMA TPYA M3MCKBAT 33abn604€HO NpoyysaHe W no3HasaHe Ha
CLEPEMEHHUTE KOHUeNnuWMW, NOAXoAUM U NOCTHXeHWs B obnacTTa Ha MaWuHHO W Aonboko
oby4eHue W 3HANW3 H3 BPEMEBU NOCNSA0BATENHOCTU. [AUCEPTIUMOHHUAT TPYA AEBMOHCTPMPa
BUCOK3 CTeneH Ha MO3H3BaHE Ha CbCTOAHMETO Ha u3chensaHuTe npobnemu or crpada Ha
AOKTOR3HTE. /IUTEPATYPHOTO NPOYYBaHE & B OCHOBATA Ha POPMYNMPIHATS Le/ K CBBP3aHUTE C Hes
3apayu. bubnvorpadckara cNpaska no AMCEPTAUMOHHMA TPYA Chabpwa obuo 103 usTouHuka,
BCUYKMTE Ha aHIUACKU e3uK. LluTupanuTe U3TOYRULUM 06XB3WAT NYEAUKELMKM B HRYHHIW CNUCaHWA
W TPYAOBE OT Hay4yHU KOHOEpeHuuW, KaTto TPW YeTBBpTH ca nybaukysanu 8 nocnepnute 10
roavHd, a eaHa TpeTa — B nocneanute S roguHd. KOHCTPYKTUBHATE UHTEpNpeTauua Ha
6ubnuorpadckuTe UITOUHULK CBUAETENCTBA 33 NO3HaBaHE Ha CbBPEMEHHWUTE NMOCTUMEHUATE B
obnactra OT CTPaHa Ha [AOKTOPaAHTa, KOWTO TMOKa383 YMEHWA 33 KPUTHMHE OUEHK3 Ha
CHIECTBYBALUTE NOAXOAMU, METOAU W ATOPUTMU U MASHTUDUUMPIHE HE TEXHUTE OrpaHUYEHUR,



3. CvoreercremMe Ha u3bpaHaTa METOAMKAa Ha M3cneasaHe C MOCTABeHaTa Uen M 3apaun Ha
AMCePTaLMOHHUA TPYA

WU3bpanata METOAMKE 33 NPOBEXKAAHE HA HAYYHWTE U3CneaBaHWA ce Basupa Ha cucTemed
CpaBHuTeneH aHanu3 Ha OCOOBHOCTUTE W PA3IIMUHUTE ACMEKTM Ha pasrNexaaHata TemaTuuHa
obnacr, Ha ocHOBaTa Ha KOWTO e Hanpased obocHoBaH u3bop Ha MeToau ¥ CpeACTaa 33 pewasaHe
Ha nocraseHute 3agayud. Npeanoxennte, pa3paboTeHn M U3CAEABaHM METOAW ¥ GNTOPUTMMU Ce
OCHOB3BAT Ha 3prymeHTupaH w3bop, TeopeTuyHa OBOCHOBK3, EKCMEPUMEHTA/NIHA OUEHK3 W
BEPUPHKALMA HA BHIMONKHOCTUTE 33 U3NONIBAHETO MM. MeToauuecKU AUCEPTAUUOHHUAT TPYA €
NOTUMECKW NOCABAOBATENEH W 3AEKBATEH NO OTHOWEHWE Ha U3BPaHaTa W NPUNOKEHS METOAUKE
Ha NPOBEXAAHE HA HAYUHWUTE U3ICNSABAHUA,

4. HayuHu u/unm HaYHHONPUNOKHU NPUHOCH Ha AUCEPTALMOHHUA TPYA

Mpuemam GOPMYNUPIHMTE OT 2BTOPa NPUHOCK, NOCTUTHATH 8 PE3YATAT Ha M3BLPLUEHUTE
HayuyHu wu3acneasanua. MpuHocUTE MOTaT A3 €8 OTHECAT Kbm Kateropuute oborataAsave Ha
ChUECTBYBALLO HAYMHO 3HAHWUE, KaKTO U Cb3A283HE Ha HOBU U MOAUOUULUPEHE Ha CHULECTBYBALULM
METO4M, NOAXOAN, MOAEAMN M ATOPUTMM 33 NOCTUIAHE HA UeNTa Ha ANCEPTAUMOHHUA TRYA.

5. Npeuenka Ha NyBAMKaIUMKUTE NO AUCEPTAUNOHHMA TPYA

MNonyusxnTe OT 3BTOPa PE3yNTaTH OT AUCEPTAUMOHHOTO M3CnegsaHe ca nybauxysasn 8 4
Hay4YHW CTaTuM. Beuykm nyGanMKaumMm €3 Ha aHTAMMCKY e3uK. Tpu oT nyGAnMKauMuTe ca A0KAAABAHK
H2 MEXAYHAPOAHW HaY4YHU KOHOEepeHUuH nposeneHn 8 Bvarapus, a yetsbprarta nybaukaums e
AOKN3ABAH3 Ha MERAYHAPOAHE KOoHpepeHuus nposegeHa 8 4yxbuwa. lNybaukaywute ca
Hanpasesu 8 nepuoaa 2020-2021 roavHa W NOKPMBAT TeMaTUKaTa Ha nNpPeAcTaBeHata
AUCEPTAUMOHHE PaboTa KaTo OTPa3ABaT OCHOBHUTE NOCTUTHATH PEe3yATaTh W npuHocK. EaHa or
CTaTUUTE © CaMOCTOATEeNHA, OCTaHa/INTR TPM C2 B CbaBTOPCTBO C HAYYHWUTE PBLHKOBOAUTENM H3I
ACKTOpaHTa. BCuuku nyGAMKaUmMKU no AMCepTaUMOHKMA TPYA €3 MHASKCUMPAHW B SCOpUS, 3 eaHa oT
1A% ¥ 8 WoS. Tpu or nybaukauuute umar obulo 20 yutupasua, B TOBa Yvcao 15 yutupanus 8
CTaTHMK, MHAEKCUpPaHu B Scopus,

6. MHeHun, npenopbku U Genexkmn

AucepTayMOHHUAT TPYA NOKa38a ronam obem Ha M3BLPILEHUTE Hay4YHU U3CNeasaHns, Ton e
oGopMeH BHUMATENHO U CT3PATE/IHO C BUCOKD HWBO HA NPEACTABAHE Ha HAYYHWUTE U3CAEOBAHUA U
CBMAETENCTBE 33 OT/IMYHO 3aN03HaBaHe Ha aBTOPa ¢ npeameTHata obAACT W UAKCTPUPA roNAMa
33abN604EHOCT Ha UIBBLPLIEHUTE HaYYHWU M3TNeABaHUA, MpenopbrUTE MU KbM AOKTOPaHTa Ca A3
NPOABANKYK HAYYHMTE CU M3ICAEABaHMA NO TEMATa Ha AWCEPTAUMOHHUA TPYA W A3 Haco4M
YCAWAMATE CW KbM BHegpaBaHe Ha pa3paboTeHuTe METOAW M anropvTMW B NpakTHKata C uen
NOCTUTZHE Ha NPEKM NPUACIKHUK Pe3yNTaTy.

7. 3aKknoueHue

Ha 0CHOBAHME Ha U3/IOMEHOTO CYUTAM, Y€ AUCEPTALMOHHUA TPYA OTTOB3PA Ha U3NCKBAHUATA
Ha 3aKkoHa 32 PasBUTUE Ha axagemuuHua cbeTas B Penybnuxa Buarapua, Ha TpasunHuka sa
NPpWAaraHe Ha 33KOHa W CHLOTBETHUA NPaBUAHUK Ha TexHuyecku yHusepcuteT—Codus,
MNposeaeHnTe HayYHW M3ICAEABAHUR Ca B aKkTyasnHa obnacT, asTOPLT € NOCTUIHAA NOoCTaseHuTe
Uenn W 3aAauM, NONYYEHWTE PE3yNTaTU CHLABLPMKAET HaYYHW, HAIYYHO-MPUADKHU U NPUACKHW
NPUHOCH, KOMTO €2 OTPa3eHu B HayuHKu nybankaumm,

ETo 32110 A3Bam CBOATa NOAOCKWTENHA OUEHKA Ha NpeacTaseHus AucepTaunoHled Tpya v
npeanaram Ha yBaxaemute yneHose Ha HayyHoTo sypu aa 6vae npucbaeHa obpa3zosarenHara u
HayuHa crenen ,AokTop” Ha mar. uHX. MNaamed XpucTos no HayyHa CNeumanHocT
TenesusmoHHa W sugeoTexHuka” s npodecwoHanHo Hanpasaexue 5.3 KOMyHMKaUWOHHA W
KOMMIOTHPHA TEXHMKA.

06.01.2025 . YNeH Ha HaYYHO KypH:
/ npod. a-p Munena /lasaposa—Muuyesa /
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AP adissertation for “Doctor of Philosophy” degree

Author of the dissertation: MSc. Eng. Plamen Hristov

Title of the dissertation:
“Visual Analysis of the Behavior of Individuals in Cyber-Physical Systems”
Scientific jury member: Prof. Milena Lazarova-Mitseva, PhD
Dept. Computer Systems, FCST, Technical University of Sofia

This opinion is prepared in my capacity as @ member of the Scientific Jury appointed by an Order
Ne OX-5.3-61/04.11.2024 of the Rector of the Technical University of Sofia and Protocol
No.1/14.11.2024 from the first meeting of the Scientific Jury.

1. Relevance of the dissertation topic in scientific and applied aspects

The dissertation is focused on the study of methods and toals for visual analysis of human activity
in cyber-physical systems. In the context of the rapid development of the cyber-physical systems
that integrate physical processes with computing and communication technologies, visual analysis
of the behavior of individuals is essential for improving security, optimizing interactions and
effectively managing complex systems. The development of methods and algorithms to analyze
different types of human activity and behavior is key to expanding the capabilities for monitoring,
evaluating and optimizing the behavior of individuals in these systems. On the other hand, the
methods and algorithms for classification and recognition using machine and deep learning are
subject to intensive research efforts in the recent years that lead to their successful utilization in a
variety of problems in many different application domains Including human activity recognition
and classification. The dissertation presents a research study aimed at development of novel
methods and algorithms for visual activity analysis based on machine and deep learning with a
focus on data processing in mono-view and multi-view systems. In connection with the formulated
alm of the dissertation and based on analysis of the current state-of-the-art in the problem area,
several objectives and research tasks are defined. The dissertation aim and the objectives related
to its achievement are correctly and thoroughly formulated and defined.

2. Degree of knowledge on the dissertation topic and constructive interpretation of the
bibliography

The dissertation covers topics that require good awareness of the field of cyber-physical systems
with a human in the loop and the possibilities of using visual analysis for classification of human
activity, detection of human-object interaction and detection of abnormal behavior. On the other
hand, the aim and the objectives of the dissertation require a thorough research study and a
relevant comprehension of the concepts, the approaches and the contemporary advancements in
the fields of machine and deep learning and time sequence analysis, The dissertation
demonstrates that the author of the dissertation is deeply aware on the above research topics and
the research problems in the field of study. The literature review is the basis for the substantial
formulation of the thesis aim and the research objectives of the dissertation. The list of references
used in the dissertation comprises 103 sources, all in English. The bibliography sources include
research papers published in scientific journals and conference proceedings, three guarters of
them published in the last 10 years and one third in the last 5 years. The constructive
interpretation of the bibliographic sources is an evidence of the applicant’s knowledge on the
recent achievements in the field and demonstrates his abilities to critically evaluate the existing
approaches, methods and algorithms and to identify their limitations.



3. Consistency of the used research methodology with the dissertation aim and objectives

The research methodology in the dissertation is based on a systematic comparative analysis of the
features and the different aspects of the research field under consideration and thus consistent
decisions and selection of methods and means are made for solving the dissertation tasks and
objectives. The suggested, developed and investigated methods, algorithms and models are based
on well-reasoned decisions, theoretical justification, experimental evaluation and verification of
the possibilities of their usage. In methodological point of view, the dissertation is logically
consistent and adeguate in respect to the used research methodology.

4, Scientific and applied contributions of the dissertation

| accept the research contributions formulated by the author in his dissertation as result of the
research carried out. The contributions made in the dissertation are relevant and can be related to
enrichment of the existing scientific knowledge as well as development of new and modification of

existing methods, approaches, models and algorithms for the research field and the tasks solved in
the dissertation.

5. Evaluation of the author’s publications on the dissertation’s topic

The results of the dissertation research obtained by the author have been published in 4 scientific
papers. All publications are written in English. Three of the papers are presented at international
scientific conferences held in Bulgaria and the fourth paper Is presented at an international
scientific conference held abroad. The publications are made in the period 2020-2021 and cover
the topic of the dissertation presenting the results and the contributions achieved. One of the
papers is single authored by the applicant and the other three are co-authored with his scientific
supervisors, All papers on the thesis are indexed in Scopus and one of them is indexed In WaoS.
Three of the publications have 20 citations, including 15 citations in papers indexed in Scopus.

6. Comments, recommendations and remarks

The dissertation reveals a large amount of research studies carried out by the applicant. It Is
carefully prepared at a high scientific level of presentation of the research topic, demonstrates the
author’s excellent research comprehension on the addressed scientific problems and reveals the
thoroughness of the research carried. | would recommend the author to continue his research on
the dissertation topic and to focus his efforts on implementing the developed methods and
algorithms in practice in order to achieve direct applied results.

7. Conclusion

Based on the above said | consider the dissertation presented in the procedure for awarding the
“Doctor of Philosophy” degree as corresponding to and fulfilling the requirements of the Act on
the Academic Staff Development in Republic of Bulgaria and the Regulations governing the
application of the Act as well as the Regulations for the application of the Act in the Technical
University of Sofia. The dissertation topic falls in a relevant scientific field, the author fulfilled the
dissertation goals and the objectives, the results obtained contain scientific and applied
contributions that are published in scientific papers.

Therefore, | am convinced of my positive assessment of the dissertation presented and propose to
the honorable members of the Scientific Jury MSc. Eng. Plamen Hristov to be awarded a
“Doctor of Philosophy” degree in the professional field 5.3 “Communication and Computer
Engineering”, scientific specialty “Television and Video Engineering”.

06.01.2025 ., Scientific jury member:
/ Prof. Milena Lazarova-Mitseva, PhD /
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