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-~ §uLpxy AMCEPTALHOHEH TPYA
3a npiobuBaxe Ha o0pasopaTenHa U Hay4Ha CTeNeH HAOKTOp™
ABTOD Ha THCEPTALHOHHHA TPYL: MA2, UHNC. Humumvp . Acenos

Tema HA OHCEPTALHOHHME TPYL HOmmusni Memodu 3a OUCMANRUONHO uU3CAedsane Ha
obexmu”

[pod)ecHOHANHO HANPABICHNE: 5.3 KoMyRUKQuUUORKA U KOMAIOMBPHA MEXHUKA
Hayugma cneunansoct: Kafeanu u onmu4nu KOMYHUKARUOHHE CUCHeMU

YieH Ha HAYSHOTO KYDH: npog. 0-p unat. Emui. Honves

1. Axryaasoct Ha pajpaGorsanmsi B AMcepranMoMnHa TPyA mpobaem B HAYHHO W
HAYIHONPHI0KHO 0THOWEHHE

AKTYATHOCTTAa Ha HACTOALIMA [HCEPTAIHOHCH TpYA Ce Onpele/s OT HapacTRamaTd
HeOBXOMMMOCT OT MOBHINABAHE HA TOYHOCTT2 HA HEHHBAIHBAMIS meronH 3a (PYHELHOHANHA
JIMATHOCTHKA, KbAeTo HH@pauepBeHara tepmorpaus  3aeMa UCHTPANHO MIACTO MNOPaIH
CIOCOBHOCTTA CH A2 BH3YANTHINDA [HAMUYHY (HIHONOrHIHHN mpoiecH Karo KpsBoodpalleH#e
B MYCKYIHE AKTHBHOCT, BBNpekH TEXHONOTHIHUA mporpec, AHANHIBT HA CBHCTOSHHETO HA
npobnems paskpHBa CCPHO3IHH METONOTOrMYHA TpasHHHH, CBBP3aHH C JHncar HA
yHRUINPAEH ANrOpHTMH 38 oGpaboTKa HA TONEMM MACHBH OT JAaHHH B PeaiHO BpeMe,
TPYAHOCTH TpPH HHTEPIPESTHPAHETO HA CIOWHH TepmanHn H30DpAKEHHS H IHATHTEAHM
OTK/ONEHHS MEKAY HieanHWTe (QHIHGHE MONENN M PedmHiIc yenoBus Ha H3Mepeane (myM,
NPOMEHIINBA EMHCHOHHA CTIOCOOHOCT M ORO/HA cpeng). Ocobeno cnaGo mpoyduena OcCTaBa
CTAMBPTH3ALMATA HA TEpMOrpafeKna MOHHTOPHAT HpH crieiMdAYHE AHATOMIYHH 30HH KaTo
ropHHA KpailHHK, KOSTO OrpaHitasa NpakTHYCCKOTO NpUINOKEHHE HE METOQA B CHOPTHATA
MEeNHITHHA H KIHHHTHATA NPakTHEA.

2. CreneH HA NMO3HABAHE CLCTORHNETO HA npofaema # TROPYECKS WHTEpHpeTAUNH Ha
ARTEPATYPHEA MATEPHAIL

TeoperwuHata OCHOBA Ha [HCCPTAUHOHRHR TPYA € Warpazena BHPXY 3aMbnd0OUEH
KpHTHHUCH Tperyie] Ha ChBpEMEHHATA Hay4HA NHTEPaTYpd, oOXBamALl 127 coelHaTH3IHpPaHH
pirounMKa Ha amrgmiicks e3uk. [Ipoyuenara fubauorpadua BKMOYBA (yHIAMCHTATHH
sachenpanna B oOnACTTA Ha ONTHHHATA PaaHOMETPHA, fuopuINKATE W CTATHCTHISCKOTO
MOOeMHpaHe, ROCIO TapanTHpa GKTYANHOCT Ha H3Inon3BaHATE JAHHH copaMo BOACHIHTE
CBETOBHH HAy9HH MOCTIDReHNs. TBOpYECKaTa MHTEPHpPETALNA Ha AHTEPATYPHHA MaTcpHan ¢e
W3paInBa B KPHTHYHOTO NPCOCMHCIAHE Ha KIACHOCCKATE TEOPETHYHH MOJCNH H TAXHOTO
aNaNTHEHO NPHIAraHe KbM CRCHH(UTHITE Hem Ha j3caensaHeto. [Ipennoxes € OpUIHHANCH
CHHTS3 MEXIy 33KOHHTE Ha (HIMKATa M CHLBPCMEHHHA craTHCTH4eckm anapar. Tosa €
NO3BOMHA0 MASHTHMIMPAHETO HA KOHKPETHH SHATHTHHHH [pa3HHHH W PeaNH3HPAHETO HA
ABTOPCKH, pADOTENIH AIFOPHTMH 32 MPAKTHICCKA AMACHOCTHEA H MOHHTOPHHT HA TEMIIEPATYPHH
H3MEHEHHS B FOPHIA KPailHHK.

3. CpoTBETCTBMe HA H3GPAHATA METOIHKA Na W3CHeABaHe M NOCTABEHATA uesa W 3anaun
HA IHCEPTALNORHMUS TPY/ € MOCTHIHATHTE MPHHOCH

W36paHara METOINKA € B ITHIHO CHOTEETCTBHE C LEITa HA AHCEPTALMOHHHMA TPYL, K&TO
yHTerpHpa (U3HUHHTES NPHHINTH HA ONTHYHATA PAIHOMETDHS CBC CHBPEMCHEH CTATHCTHHECKH
anapar. Hdpel M3INON3BAHETO HA KATAGpIpAHa TepMasiHa KaMmepa H paspaBoTeH npoTORON 33
W3MepBdHe B TPH dasu (mpeam, nO BpeMc H cnei HATOBApPBaHE), € MOCTHTHATA BHCOKA
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HAAEKIHOCT NPH NPOCISASBAHETO HA JHHAMHYHHTE NPOUSCH B CEJEMIC KIIIOYOBH 30HH HA
ropund xpaiiEnk. To3M MICHENOBATENCKH TNOAXOA MO3BOANBE IPEX0Aa OT KaUSCTBEHO
HaBmOeHHe KBM MOpSUM3cH KOAMYECTBSH 4HANWI HA TEPMWYHHSA CTPEC NPH CHeHH(HTIHM
criopraH HaToBapsanis. [TocTHrHATATE IPHHOCH Ca JAWPCKTCH PE3YATAT OT NPHAATaHETO Ha TO3H
MHTErPHPaH MO/X0/, KOHTO yCTemHO HICHTHYHUNPAE KPHTHYHITE TEMIEPATYPHH HIMCHEHHE H
DyHKIMOHATHATA WM OOBBP3EHOCT ¢ TPEHMPOBBYHEA npoec. 'Upe3 CHCUHATHIHPAHH
CTATHCTHYECKH MCTOIH KATO IHCNEPCHOHSH H KOPENAUHOHEH aHANH3 € A0KA3aHa SHAaYHMOoCTIa
HA TEMIEPATYPHHTE BAPHALHY B H3CJACIBAHATE aHATOMAYHH TO4KH. [10 TO3M HawHH w3bpanara
METONKA TNO3RONABa OOEKTHBHO NPOCHCAABAHE Ha (HIHONOIHYHWTE PEaKUHH HA TOPHHI
RpaliHHUK H MPAKTHYECKOTO H M3MOM3IBAHE 33 LENHTe HA CIIOPTHHA MOHWTOPHHT.

4. Hayuns W/HAH HAY9HONPIIOARN NPHHOCH HA JHCEPTAMOHIHES TPYA

Hayusiute H HAYYHONPHIOKHHTE NPHHOCH Ha TPYAA CS M3PA3ABAT B paapaboTBaHEeTO Ha
HHTETPHpaH NOAXOA 32 JHCTAHIMOHEH TEPMANCH MOHWTODHHF, ChUCT4BAll ONTHYHA
PAIMOMETPHS ¢ OPHIHHANCH TEOMETPHYSH MONEN M CTaTHCTHYCCKH AHATHS. Upes asropcEH
AITOPHTMH 34 aBTOMaTH3Npano cxOupane i 0bpaboTka Ha NAHHH, 38CAHO CLC CTPYKTYpHpana
crieyMANH3WpaHa 0833 AaHHM, TEOPETHWHHTE MOJCAM C3 TPAHCQOPMHDAEHH B NPHIOKHA
MeTonnKa 332 ODEKTHBHA OUEHKa Ha (HIMOJOTMYHHTE PEAKINM NPH CNOPTHO HATOBAPBAHE.
Haae®IHOCTTA HA M3C/ASABRHCTO © TApaHTHpaHa upes MOAen 3a KOMOMHMpaHAa CTaHIapTHA
HEONPEAENIEHOCT H € SKCNEPHMEHTAIHO J0KA3aHa FhpPXY PealHa rpyna ClopTHCTH. [NpunocuTe
¢e xnacHHIMpaT KATO CH3JABAHE HA HOBH MCTOAM M J[OKa3BaHe C HOBH CPEIACTBA HA
CHIIECTBEHH CTPaHH HA NOIHATH HayIHH NPOOIEMH.

5. lpenenxa na nyGANKauHiTE N0 IHCEPTAUMONIRS TPYA

PesynraTHTe OT /MCCPTALHOHHHA TpyA ¢4 TIPEACTAaBSHHW HA MCOKIYHAPOIHH
KOH(EPEHILHH, HHACKCHPAHH B CBETOBHO NPH3HATH HaydHu 0a3i MaHHH. JoKTOpasTsT € asTop
g3 ner nyGIMKAamEH, BCHYKM HMHAcKcHpany B Scopus, myOIHKYBaHH B NepHoaa 2024-2025 1.
KBM MOMSHTA HE MIrQTBAHE HA HACTOSIIOTO CTAHOBHINE €JHA OT CTATHHTS € [OdyYHIa
UHTHpaEe OT ApyrM @BTopH B Scopus. BcHdko TOBa © MO3BONHIO HA JOKTOpaHTa Ja
MONYNSPH3MPA CHIIECTBEHA YACT OT paspaboTeHara B AMCEPTALMATA TEMATHKA.

6. MueHus, npenopLkH 0 GenemKn.

Jl#cepTanMoHEHAT TpyA € odopmen nofpe ¥ NPHTEXABA ACHA M JIOTHYHA CTPYKTYpa.
IpeficTaseHuTe WICHENBAHHS JACMOHCTPHPAT 3ambI0OteHH MNO3HAHNA HA A4sTOpa B
pasrnexnaHaTa HayyHa obnact. He Hammpam chiecTBenH 3aGeCKKH KbM CBABDAHHCTO HE
Tpyaa. Ilpemopsrarta MM KEM KaHHIATa € Aa 3aIBI00YH M3C/HE/IBAHHATA M B u3bpanoro
HApPABICHHE, KATO C CTPEMM KBM MO-IIHPOKO NPEACTABANS HA PE3YATATHTE B MEAIYHAPOAHH
M3IaHHA ¢ BHCOK HMIAKT (JaKTOp B HMIIAKT PaHT.

7. 3axawuenue

CuwTam, we NPeCTABCHIAT [MCEPTANMOHEH TPYA OTrOBAPA HA WIHCKBAHHATE HA 3aKOHA
33 PasBHTHETO Ha EKAZEMHHHHA chCTas B PenyGuika bearapus u [NpasunEEKa 38 YCAOBHATA H
pena 3a npuaoGusane Ha Haywnd crenehs B TY-Codus. [locTHrHATHTE HAyHHO-TIPHIOKHH H
NPHADAKHH NPHHOCH, MOAKPENeHH ¢ AocTaThueH Gpoil AayuHH nyOnHKamK, TpeiCTaBAABaT
CepHO3HO OCHOBaHWE 34 NOJOKHTEAHA OLUCHKAa HAa TpyAa. B3 OCHOBA HA MITOKCEHOTO,
NpeanaraM HA YBaKACMHTE WICHOBE HA HAYHYHOTO XYPH Aa NPHCHAAT HA Mar. HILE. Aumursp
Aceiop 00pA30BATENHATA M HAYUHA CTENeH JIOKTOPY B npodecHOHATHO
panpaenende 5.3 ,KoMyHHKalMOHHA H KOMIIOTBPHA TexHHKa" 70 HaydHa COCIHANHOCT
JKaGennn i orrrHUHM KOMYHHRKAIHOHHH CHCTeMH',

15.04.2026 1. YJIEH HA KYPHTO:
rp.Coduz npoth. a-p WK, Evua Honuer/
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Opinion

on a dissertation work
for the acquisition of an educational and scientific degree “doctor”
Author of the dissertation: MSc.Eng. Dimitar . Asenov
Title of the dissertation: ,, Optical Methods for Remote Sensing of Objects™
Professional field:5.3. Communication and Computer Engineering
Scientific specialty: Cable and optical communication systems
Scientific jury member: Prof. Emil . ITonichev, PhD

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

The relevance of this dissertation is determined by the increasing necessity to improve the
accuracy of non-invasive functional diagnostic methods, where infrared thermography holds a
central position due to its ability to visualize dynamic physiological processes such as blood
circulation and muscular activity. Despite technological progress, the analysis of the current state
of the problem reveals significant methodological gaps related to the lack of unified algorithms
for processing large datasets in real time, difficulties in interpreting complex thermal images and
substantial deviations between ideal physical models and real measurement conditions (noise,
variable emissivity and environmental factors). The standardization of thermographic monitoring
for specific anatomical zones, such as the upper limb, remains particularly under-researched,
which limits the practical application of the method in sports medicine and clinical practice.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

The theoretical basis of the dissertation is built upon a thorough critical review of
contemporary scientific literature, encompassing 127 specialized sources in English. The
examined bibliography includes fundamental research in the fields of optical radiometry,
biophysics and statistical modeling, ensuring the relevance of the data relative to leading global
scientific achievements. The creative interpretation of the literary material is expressed through
the critical reassessment of classical theoretical models and their adaptive application to the
specific objectives of the research. An original synthesis between the laws of physics and
modern statistical apparatus is proposed. This has enabled the identification of specific analytical
gaps and the implementation of original, functional algorithms for practical diagnostics and
monitoring of temperature changes in the upper limb.

3. Correspondence of the chosen research methodology and the set goal and tasks of the
dissertation with the achieved contributions

The chosen methodology is in full alignment with the objective of the dissertation,
integrating the physical principles of optical radiometry with a modern statistical apparatus.
Through the use of a calibrated thermal camera and a developed three-phase measurement
protocol (before, during and after exercise), high reliability has been achieved in tracking
dynamic processes across seven key zones of the upper limb. This research approach facilitates
the transition from qualitative observation to precise quantitative analysis of thermal stress
during specific athletic loads. The achieved contributions are a direct result of applying this
integrated approach, which successfully identifies critical temperature changes and their
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functional correlation with the training process. Through specialized statistical methods, such as
analysis of variance and correlation analysis, the significance of temperature variations at the
studied anatomical points has been proven, Thus, the chosen methodology allows for objective
tracking of the physiological reactions of the upper limb and its practical utilization for sports
monitoring purposes.

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

The scientific and scientific-applied contributions of the work consist of the development
of an integrated approach for remote thermal monitoring, combining optical radiometry with an
original geometric model and statistical analysis. Through proprietary algorithms for automated
data collection and processing, along with a structured specialized database, theoretical models
have been transformed into an applied methodology for the objective assessment of
physiological reactions under athletic load. The reliability of the research is guaranteed by a
combined standard uncertainty model and has been experimentally validated on a real group of
athletes. The contributions are classified as the creation of new methods and the substantiation of
essential aspects of established scientific problems using new means.

5. Evaluation of the publications on the dissertation

The results of the dissertation have been presented at international conferences indexed in
globally recognized scientific databases. The doctoral candidate is the author of five
publications, all indexed in Scopus and published between 2024 and 2025. At the time of
preparing this statement, one of the articles has received a citation by other authors in Scopus.
All of this has allowed the doctoral candidate to disseminate a significant portion of the research
themes developed in the dissertation.

6. Opinions, recommendations and notes

The dissertation is well-formatted and possesses a clear, logical structure. The presented
research demonstrates the author's profound knowledge within the scientific field under
consideration. | find no significant flaws in the content of the work. My recommendation to the
candidate is to further deepen their research in the chosen direction, aiming for a broader
dissemination of the results in international journals with high impact factors and impact ranks,

7. Conclusion

I consider that the presented dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations on the
Conditions and Procedures for Acquiring Academic Degrees at the TU-Sofia. The achieved
scientific-applied and applied contributions, supported by a sufficient number of scientific
publications, constitute a serious basis for a positive evaluation of the work.

Based on the above, 1 propose to the esteemed members of the scientific jury to award
M.S¢. Eng. Dimitar v Asenov the educational and scientific degree of 'Doctor' in the
professional field 5.3 “Communication and Computer Engineering”, in the scientific specialty
*Cable and optical communication systems”.

Date: 15.04.2026 . Scientific jury member:..
/Prof. Emil Tontchev, PhD/
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