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1. AKTYAJIHOCT HA pa3paloTBaHusl B /IHCEPTAUHOHHHA TPYA npodaem B
HAYYHO H HAYYHONPHIOKHO OTHOUICHHE,

JIucepTauMOHIHAT TPYA € HACOYEH KbM KOMILOTHLPEH AHATH3 HA HOBCIIKATA AKTHBHOCT Ha Oazara
HA BUICONOCHSAOBATCANOCTH, TOAYYeRH OT eana win noseue 2D u 3D xamepn. Mscacasanoto
MHOKECTBOTO OT YOBCHIKH ASHCTBUA/AKTHRHOCTH BKITIOYRA PA3IHYIN CAMOCTONTCIHA ABHREHHS H
B3aMMOACHCTBHE Ha HMOBeK ¢ 0OexT. TeMmaTa e ocoDeHO aKTyanHa 8 MOCASAHMTE rOAHHH H
onpeeneHO NPSACTABIABA TONAMO [NPEAM3BHKATE/CTBO B HAYIHO OTHOMICHHE. Buasoxaure
NPUIOKEHNS €A BLB BCHYKH CcdepH HA KMBOTA M €ABA JINH HAKOi OH MOIsa ga M H30poM
m3uepriaTenso. Eann 07 HAN-BAKAWMTE KACANT OICHKA HA TOBEACHHETO HA HOBCK, HCTOBOTO
GHIHONOTHHHO 3IPERE, OPraHH3AUMATE W HE30MACHOCTTA Hil pabortnara cpeaa w ap. B sacrosums
AMUCEPTAIMOHEH TPY/L KATO OCHOBHA 1eN ¢ ASHHANpaHO PaspaboTBaHETO HA METOAH M &NTOPHTMH
33 Pa3MYHN BHIOBE AHATH3 HAa AKTHBHOCT C NMPHIOKHA HACOYSHOCT, KAKTO PH MOHOPAKYpCHH
CHCTEMH, TakKa M [PH MHOTOPAKYPCHH Takusa. BaiuaupaseTo Ha anrOPHTMHTE C¢ OCLIICCTBABA
BLPXY CBOGOJHOAOCTBIIHH MHOKCCTBA JIAHHH, CHABPAAIH SHOTHPAHH W CErMCHTHPaHH
ARTHBHOCTH U HeiicTRis. T3 Aauun ca nonyueHH ¢ nomourra Ha 3D suneocensopu Kinect.

2. CreneH Ha NO3NaBaHe CLCTOSIHHETO HAa npobaeMa M TBOpHYecKa
HHTEPNPETAINSA HA JJHTEPATYPHHUS MaTepuas

H38LPUICHHAT 3a/b00YCH GHAIH3 HA HAYYHUTC H3CACABAHMA B obaacTra B nupeata 0d30pHA
[A8Ba W (PH Pasriek/aHe HA KOHKPETHO M3MON3BAMHTC METOAH B CHEUHATHINPAHUIC BIOPa M
TpeTa rNABH N0KA3BAT, Y€ JOKTOPAHTHT € ARIOOKO HAB/INIAN B MaTepHana H cBoOo/iHO BopasH ¢
FOMAMOTO PazHOOOPAIHE OT H3NOIIBAHN METOIH H ATTOPHTMH 8 TA3H TEMATHIHA obnacr,

3. ChroTBeTCTBHE HA H30PAHATA METOAMKA HAa H3CJICIBAHE H NOCTaBEHATA
e/ M 33129 HA AHCEPTAUHOHHHHA TPYA ¢ HOCTHIHATHTE MPHHOCH.



3a pemasase Ha MOCTABCHATA 1/ M NPOH3AH3AMMTE OT Hesl KOHKPETHH 3a/1a%H, IOKTOPAHTLT
u3GMpa OMHCAHHETO HA AKTHBHOCTHTE /Id CTABA 4pe3 CKEJCTOHH 2 TAXHATA Kpacu(pHKanua ¢
[OMOITd HA KACKAAEH MeTod, KomOmHmpam mnaboka Hesponna mpexa csc SVM. Tlpa
MHOPAKYpCHN JaHHH © NpuioAen iHAeeH GuaTsp wa Kammad, [lomysuerHTe pesyrrata (Gmu3xH

H/IH NO-T00pH 0T MyOIHKYBAHHTE TAKHBA BBPXY CHUNITE MHOKECTBA OT JAHHH) BATHAHPAT wdopa
Ha CPe/ICTBA 3a MOCTHraHe Ha 100bP KpaeH pe3ynTaT,

4. Hayunn w/wiM  HAYYHONPHJIOKHH H TPHJIOKHH NPHHOCH HA
AMCEPTALHOHHNS TPYA

ABTOPET H2 IMCEPTAIHOHHNA TPYA ACQHUHHPA eANH HAYYCH NIPHHOC, TPH Hay4HO-TIPHIIOKHH
W ennn npriokes. Ipuemam Tesn GOPMYTHPOBKH M HaMaM 3a0eNCAKH KbM Taka 3aiBSHUTE
apiHOCH!

5. [Ipenenka Ha nyGIHKANHHTE M0 JHCEPTANHOHHNSA TPYA: Opoii, xapaxTep
HA H3aHHATA, B KOHTO €A OTHe4YaTanu.

Haysgnate pesyiTaTd, NOAyYeHW B IHCEPTAUNATA €3 MPEACTABCHH HA MEKIYHAPOIHATA
HaysHa ofmuocr B 4 ny0aMKanMH Ha OPECTIORHH MEXKIYHAPOIHH kondepenmun. Bemuknre
nyoankams ca suaumit 8 SCOPUS. Enna ot myGrmKaiiuTe € CAMOCTORTE/HA, 8 OCTAHATHTE Jca
B craBTOPCTBO. B mMyGnmKkauunte B CHAaRTOPETBO AOKTOPAHTET € Bojient asTop, Tein nyGnnkannm
ca nHTHPaHN B 14 HHICKCHPARH H3AHUA,

6. MueHuHsi, NPeOoPLKH H HeJeXKKH

JlncepramaTa € & odem ot 101 crpamumy. Tx BrT04Ba 0030pHA 71283, ABE CICTIMATHIHPAHH
[TaBH H FHABA 34 AHATHI HA NOMYYEHITE SKCIEPHMEHTATHN pe3ynTaTi. bubIHOrpagusTa BKII0OYBEA
103 sarnasns. CHOBPKIHHETO € MINOKEHO JIOTHHHO W NOCICIOBATENHO. B Texcra ca ocTaHaim,
MaKap # ManKo Ha Gpoil, HAKOW CHHTARCHYHH IPeliki, HacT OT CPasHHTENHO HOBATA AHIIOCIHTHA
TePMHHONOTHS 10 TCMATA HE © YAAuHO TpeReieHa Ha Obarapckn €3uk (aBTOPBT JIOHHKBAC
KOMIICHCHpPA TOBa ¢ /1003aBAHC HAa OpPHIMHANHWA TCPMHH 10 Guarapcens npeson). B
MATEMATHUECKHTE OMHCAHMA Ca AOMYCHATH HAKOH HETOUHOCTH.

TIpenopbkaTa Mi € NO-CKOPO HAcoka 3a Ohjcma pabora. 3a fa ce u3aAe3e Or NadOPATOPHHTE
MOCTAHOBKH M JI3 CE& PCATH3HPA PCATHO NPHIOKCHHE € HCODXOAMMO A3 Ce NPEMHHT OT KaMepH
Kinect kM peasun 3D xameps, KOUTO Beye H3NH3AT Ha 1143apa, MAKap H HA HC HHUCKA HeHa. Ocoben
MHTepec TpeACTABIABAT CHIO H AKTHBHOCTHTC MEAy /JBa M TOBSHE MHIMBHAL, KOCTO HE €
NOMAZHAND B HACTORMIATA JHCCPTAIMOHNEA padoTa.

7. 3axino4enune

HanpageruTe 3abenexKn €3 PEAAKUMOHHW M HW H3W-M3NKO HE OM3NOBAKABAT Hay4HaTa
CTOMHOCT Ha NpeacTaseHata pabora. CuwTam, Ye Mony4eHuTe OT mar. uHX. Mnamen
XPUCTOB PE3YNTATH Ca OPUIUHENHW W HAMMB/IHO CLOTBETCTBAT HA U3UCKBAHUATA 33 AUCEPTAUMOHEH
TpYA 3a npuaobuBaHe Ha obpa3osaTtesiHaTa v Hay4yHa cTeneH JoKTop". [UCepTaLMOHHNAT TPYA
MM3 BCUYKM AOCTOWHCTBA Ha HAYMHOW3CNEAOBATENCKM TPYA W NPeACTasA 3sTOPa KaTo M3TPaacH



cneumanuct 8 obnactra Ha NpUnaraHeTo Ha DNN 33 pewaBaHe Ha aKTya/lHu npobnemu.
FOPEU3NOKEHOTO MW A3B3 OCHOBaHUE 33 NONOKUTEAHS oueHka, Ha ocHosaHwe Ha 33KoHa 33
P33BUTUETO Ha aK3AEMUHHWA CLCTaB B Penybauka Bbvarapua W NpasniHAKE 33 HErOBO NPUNArakKe,
KaTo UNeH Ha HAay4HOTO YpY NPEANaram NoYMTaEMOTO HAYHHO XKYPU A3 NPUCHAMU H3 Mar. WHMHC.
MnameH - Xpvicros obpa3osatenHara U HayyHa cTened Jdoxtop” 8 ofnactra Ha Bucwe
ofpazosaHue ,TeXHUHECKM Hayku“, NPOPECHOHINHO HINpasneHWe 5.3 ,KomyHuUKaUMOHHE W
KOMMIOTBPHE TEXHWKA", Hay4Ha CNEUMaNHOCT “TeNeBnanoHHa 1 BuaeoTexHuKa”,

Jara: 10.01.2025 1. YIEH HA XKYPUTO : ‘
rp. Codmn (npod. a-p Kupun Addexcues)
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== OPINION
on a dissertation for the acquisition of an educational and scientific degree
"Doctor”
in the field of higher education "Technical Sciences,”
professional direction 5.3 "Communication and Computer Technology,"
scientific specialty "Television and Video Technology"

Author of the dissertation: M.Sc. Eng. Plamen Hristov,
Faculty of Telecommunications, Department of "Radiocommunications and Video
Technologies."

Technical University - Sofia

Dissertation topic: "Visual Analysis of the Behavior of Individuals in Cyber-
Physical Systems”

Member of the scientific jury: Prof. Dr. Kiril Alexiev — 1ICT, BAS

1. Relevance of the problem developed in the dissertation work in scientific
and applied terms

The dissertation focuses on the computer-based analysis of human activity using video sequences
obtained from one or mere 2D and 3D cameras, The set of studied human actions and activities
encompasses various independent movements and interactions between a person and objects.
The topic has gained particular relevance in recent years and undoubtedly poses a significant
scientific challenge. Iis potential applications span across all areas of life, and listing them
exhaustively would be nearly impossible. Some of the most important applications include
evaluating human behavior, assessing physiological health, organizing and ensuring workplace
safety, etc.

The main goal of the dissertation is to develop methods and algorithms for analyzing different
types of activities oriented to practical applications, both in mono-camera sysiems and multi-
camera systems. The algorithms were validated on freely available datasets containing annotated
and segmented activities and actions. These datasets were obtained using Kinect 3D video
SEnsors.

2. Degree of knowledge of the state of the problem and creative interpretation of
the literature

The in-depth analysis of scientific research in the field presented in the first review chapter,
along with the examination of specific methods in the specialized second and third chapters,
demonstrates that the doctoral candidate has thoroughly grasped the subject matter. The
candidate skillfully applies a wide variety of methods and algorithms pertinent to this thematic
area.



3. Correspondence of the chosen research methodology to the dissertation’s goal
and tasks and the contributions achieved

To address the dissertation’s goal and the derived specific tasks, the doctoral candidate has
chosen to describe activities using skeleton-based representations and classify them through a
cascade method that combines a deep neural network with SVM. For multi-camera data, a linear
Kalman filter was applied. The obtained results (comparable or superior to those published on
the same datasets) validate the chosen methods for achieving a good final outcome.

4. Scientific and/or applied scientific contributions of the dissertation

The author of the dissertation has defined one scientific contribution, three applied scientific
contributions, and one practical contribution. I accept these formulations and have no remarks on
the stated contributions!

5. Evaluation of the publications related to the dissertation: number and type of
publications, and the nature of the journals where they were published

The scientific results obtained in the dissertation have been presented to the international
scientific community through 4 publications at prestigious international conferences. All
publications are indexed in SCOPUS. One of the publications is sole-authored, while the
remaining three are co-authored. In the co-authored publications, the doctoral candidate is the
lead author, These publications have been cited till now in 14 indexed sources.

6. Opinions, recommendations, and comments

The dissertation consists of 101 pages. It includes an overview chapter, two specialized chapters,
and a chapter analyzing the experimental results obtained. The bibliography contains 103
references. The content is presented logically and coherently. While few, some syntactic errors
remain in the text. Certain relatively new English terms in the field are not aptly translated into
Bulgarian (although the author partially compensates for this by adding the original term
alongside the Bulgarian translation). Some inaccuracies are present in the mathematical
descriptions.

My recommendation is more of a direction for future work. To transition from laboratory setups
to real-world applications, it is necessary o move from Kinect cameras to actual 3D cameras,
which are now entering the market, albeit at a high cost. Activities involving interactions
between two or more individuals, which were not addressed in this dissertation, also hold
significant interest.

7. Conclusion



The noted remarks are editorial and in no way diminish the scientific value of the presented
work. | belicve that the results obtained by M.Sc. Eng. Plamen Hristov are original and
fully meet the requirements for a dissertation to obtain the educational and scientific degree
"Doctor." The dissertation possesses all the merits of a scientific research work and presents the
author as a well-established specialist in applying DNN to solve contemporary problems. The
above gives me reason to pravide a positive evaluation.

Based on the Law on the Development of the Academic Staff in the Republic of Bulgaria and its
Implementation Rules, as a member of the scientific jury, | propose that the esteemed scientific
jury award M.Sc. Eng. Plamen Hristov the educational and scientific degree "Doctor”
in the ficld of higher education "Technical Sciences,” professional direction 5.3 “Communication
and Computer Technology," scientific specialty "Television and Video Technology.”

Date: 10.01.2025 MEMBER OF THE JURY:
Sofia



