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BLpXY QUCEpTaUMOHEH TpyA 38 npuaocbueaHe Ha oDpasoeaTenta W Hay'Ha CTenex JLokTop”
MpothecuoHanHo Hanpaenesue 5.3, KOMyHWKALMOHHA U KOMMIOTBRHE TEXUKa
HaydyHa cneuwanHocT: TenepuanoHHa W BUAeOTEeXHHKE

ABTOpR Ha [AWUCEPTAUMOHHUA TPyA: mar. wHk. Ueaino Boxwunos

Tema Ha OWcepTauvoHHus Tpya: ,Koguwpade W Bu3yanuiauus Ha 3D obexTw, u4pes
apXUTEKTYPH 33 ALnboko obyyeHue™

PeueHaeHT: npod. g-p wix. MNabpuena . ATtanacosa

1. AkrtyanHocT Ha paspaboTeaHwsa B QUCEpPTaUMOHHWA TPYA npobnem 8 Hay4Ho
Hay4YHONpPWUNOKHO oOTHoweHue. CTened M HMBa Ha 3KTyanHocTTa Ha npobnema w
KOHKpETHWTE 3afauun, paipaboTeHu B AMCEPTaALUATA.

[HeC KOHBOTMCLUMOHHUTE HEBPOHHN MPEXM, KBTO NOAMHOKECTEO Ha menBokoTo obyveHus,
HaMupaT LIMPOKD NpUNOXeHwe B peauua 3anasu B pbAacTTa Ha KOMMIOTLPHOTO 3peHuE,
BEMIOMUTERHO KNacibukauusa Ha uaoDpaxeHus, OTKpMEaHe Ha obekTh W CerMeHTUpaHe Ha
usobpawexus. B 3aavCMMOCT OT NPUNOKEHWETO TE MOTaT a3 BraaT peanuiupadHid C paanuyHp
apXUTEKTYPU, ONTUMU3UpaHK 3a 0bpaboTka Ha PasnuyHUTE TUNOBRE BXOAHW AakHK.

Mpes nocnegHuTe roauHKn ce Habniofasa 3Ha4uTeNHO Pa3BUTHE B oBnacTTa Ha gwnbokoTo
obyueHue NpU 3afaquTe, CBLP33HW C 8HANW3 Ha ABYMEDHW u3pBpameHua W TAXHOTO
cermexTupare. B cuwoTo Bpeme, OTKDUMBaHETO HAa TPUMIMEDHH obexty npuoobusa sce no-
fONAMO 3HAYEHWE 33 Pa3BUTMETO Ha Pa3nNUYHU NPUNDHEHUR, KaTO HanpuMep aBTOHOMHO
wodupaqe U fomawHn poboTy. OTKDUBaHETO H3 TDUU3MEDHIA obexTu obade, NpegcTaseHy ypes
obnauu o7 TOYKKW, OCTasa CNoKHa 3anada, Nopann HenpasunHAR thopMaT Ha JaHHWTE W BUCOKaTa
CMOWHOCT H3 NPOCTPaHCTBOTO 32 ThpceHe, oBycnoBeHo OT WWECTTe CTeneHn Ha caobona Ha
TpumamepHua obekt, Kato wmo4osa TexHuka 33 noaobpasade Ha HagewaHocTTa W
eeKTUBHOCTTa Ha NPeJaBaHeTo Ha AaHHUTe, KOAWPaHETO Ha KaHank oF cneasaule noKonesmne
& W3NPaseHo NPe HoBW NPEAUIBMKATENCTEa N0 OTHOLEHWE Ha CROMHOCT, BpPEME Ha 3aKbCHEHWe
¥ MPOM3BOGWTENHOCT.

HaCcTORIWMAT AUCERTaLNOHEH TpyA e (hOKYCHMPaH BhpXY U3CNE4B8aHETO W paspaboTBaHeTo
HE METOO 38 WHTerpupare Ha ofyyaemu ¥ CeMaHTWYHO OpWeHTUpaHW MoaX0OW B CUCTEMW 33
sacHemaHe, npegaeaqe v Busyanuanpade Ha 3D chabpxaKue, KoeTo o Npasu WEKTTHHUTETTHO
aKTyaneH.

2 (Crened Ha No3HaBaMe CLCTOAHMETO Ha npobnema W TEOPYECKa UHTepNpeTaUua Ha
NUTEPATYPHURA MaTtepuan.

[okTopaHThT No3aHasa 3aaLnboY4eHO ChCTOAHWETD Ha npoBnema, KDeTo ce Buxaa OT
chCTaBEHUA NuTepatyped o63op. Wanonsanu ca obiuo 97 nevaTHy W ENeKTPOHHW W3TOMHWKE,
6nU30 NOMNOBWHATA, OT KOMTC NyBNUKyBaHW NPEe3 NOCTIEAHUTE MET roanHW. Bwa ocHoBa Ha
npernena i aHanu3a Ha ocobeHOCTUTE Ha KOAUPaHEe Ha Bu3yanHo ChOBPKAHME, KOMNIPECUA Ha
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ChOLPKaHMETO, obyuaemMw METOAW 33 kofMpaHe W NOAXOOWTE 3a CeMaHTWYHO KoaupaHe Ha
TPUMIMEPHHN M3TOSHULM & hOPMYNIMPEHE LeNTa Ha AWCEPTAUVOHHKA TPYA, NOCTABEHU U PBLIEHY
a 3agayd, CBLP3aHW C WHTErpupaHe Ha obydaemu W CEMaHTMYHO OpUEHTUDaHU NOAXOaU 33
KOLWPaHE B CUCTEMM 33 3GCHEMaHS, NPeAaBaHe 1 BU3YanuaupaHe Ha TPUMIMEDHO ChabpkaHie,
paapaboTBaHe M U3CTIENBaHE HA SBTOKOOMPALUW SPXMTEKTYPU 33 TDUUIMEPHI H3TONHWLMK.

3. CunoTBeTCTBME Ha u3bpaHaTa METOOMKAa Ha w3cnefBaHe C MOCTaBeHaTa uen U
3anauM Ha QUCEPTALMOHHUA TPYA.

W3BpaHaTa OT OKTOPaHTa METOAOMNOTUA 33 Peanu3aupaHe Ha WHTSTPUPEHETO Ha METoRK 3a
KOOWpaHe B CMCTEMM 33 TPUMIMEPHD CbAbpXKaHue CLOTBETCTBA Ha noOCTaseHuTe B
[UCEPTALWMOHHUA TPYA 38[4a4W, KaTO OTHMTE WIUCKBAHWATS, CMOKHOCTTE W npeacTosumuTe
NpeavasuKaTencTea Ha pasrnexganua npobnem.

4. HayuHu W/UNK HAY4HONPUNOKHK NPUHOCH HA AWCEPTAUMOHHURA TPYA.

« Paapaborexa e TeOpeTUdHa NOCTEHOBKE 33 EHTPONWIAHO KOAUPEHE C HEChINACYBEHU
BEPORTHOCTHK MOOENN.

e [pennoweH e MeTof 32 (Da30BO-UHBApWAHTHO AEKOAWpaHE NP npendsaHe Ha
TPUM3AMEPHO ChIbIKaHKne.

« QOPMYNUPAH & KOHLENTYaneH MOAEN 3a CEMaHTUYHA KOMNPECUA HPe3 paifenaHe Ha
WHDOPMAaLWATA.

o Tlpunoxes e YeTMpW CnoeH ONEpauWoHEH MOAEen 33 aHanus Ha CUCTeMH 3a
3acHEMaHe, NPEAABaHE U BU3YANU3INPaHe Ha TPUUIMEDHO ChAbDIKAHWE.

e Wacneasanww ca meToom 3a obpaboTHa Ha MHOKECTBO TOYKM OT TPUWUIMEPHO
cuabpxarue. OBy4enn u cpasHeHy ca 37 mopena.

« 3cnensaqa & KOMNPECUATA HA MHOKECTBO TOHKW OT TPUM3MEPHO ChAbpKaHWe Hpes
aBTOKOQUPALLW BPXUTEKTYPW.

e W3cnensada e apxuTexTypa 33 AMHAMWYHO NpefasaHe Ha 0fnaK 0T TOYKW B DEXUM Ha
ALNBOKO ChLBEMECTHO KOAUPaHE HE W3TOMHUK — KaHan 38 MHOXEeCTso TOMKM OT
TPMW3MEPHD ChOAbPMaHME.

CuWTam, Y& T3y NpUHOCH NPaBunHO OTpaznear NoCTWHaTOTO OT aBTopa B npoueca Ha
ApoBeAeHUTE MICNEOBaHUA U HEeCBEMHEHO L8 HBMEQAT CBOATA NPUAOHUMOCT.,

5. [lMpeuexka Ha nyBnukaumuTe No AWCEPTaUMOHHWUA TRYA.
Mo TemaTa Ha QUCEpTAUMOHHWUA TPYQ C2 NpeacTaseHy WecT nyBrAMKaLmy, UHABKCUPaHW B

Ga3ata AaHHW Ha Scopus, KaTo 4eTupu OT TAX — B Web of Science. Tpu ot nybnukauuwte ca
MPEACTaBEHN B HEy4HW CRMCaHWA, & OCTaHanuTe TpW Ha HayHdhu kondbepeHumn. [lse ot
nyBNuKaLMUTE UMaT 7 UUTUPaHUA (C W3KNIOYEHY CAMOLMTWPaHWR), KOETO NOTELPKASEAT, ye
npeacTaseHUTE pesynTaTu B paBoTata ca AocTWrHANK A0 HayyHarta oblHocT. Bue BoUHKATE
wect nyGnukauuy Weauno bokunos e MbpBi asTop. CuuwHocTTa M obeMbT Ha HanpaBeHuTe
nyGRKKkaunm HarmsnHo oTpasasar paapaboTexuTe NpoGneMu B AMCEpTaUNOHHNA TRYA.



6. MHeHWs, NPenopbLKK U Benexku.,
[OucepTauMoHHuaT Tpya € Aobpe CTpykTypupad M ocbopmeH. HaMam ChUECTBEHW
sabenexk KkeM paboTtara.
HayuHata obnacT Ha OMCEPTALMATA € MePCneKTUBHa U MORTa AIPDENOPbKa KbM Mar. UHX.
Vieaiino Boxunos e Aa NpOALIKY U HAGrpaxga Hay4HaTa W NpUNoKHaTa paboTta no Taau Tema.

7. 3aknioueHHe C ACHA NONOKUTENHA UMK OTPULIATENHE OLUSHKA Ha AUCEPTaUWDHHWA
TPYA.
B peaynTar Ha NpeacTaBeHwTe NyGnuKkauum 1 NpUHOCKH B AMCEPTALMORHUS TRYA CMATAM,
Ge TOl ChOTBECTBA Ha MIUCKBAHWATA HE ,33KOHAa 33 PA3BUTME Ha AKAOEMW4HUR ChCTas B
PenyBnuka Brnrapus”, TipaBunHWKa 338 HEMOBOTO MPUNOKEHWE W MpasunHWKa 3a YCNoBUATa W
pena 3a npuacbusaHe Ha HaydHW cTenexHu 8 TexHuuecku yHupepcuter — Codwmn. [asam
[ONOKUTENHA OLEHKA HA AMCEPTALMOHHWA TPYA W MPeAnaraM Ha yBawaeMmoTo Hay4Ho xypw
[a NpUCHOM Ha mar, wHx. Ueakno Boxunos obpasoeatenHara U Hay4Ha CTened
Laokrop” 1o npodhecuoHanHo HanpasneHne 5.3 KOMYHWKBLUWOHHE W KOMMIOTBPHE TEXHWKE,
Hay4Ha cneunantocT JKoMyHUKSUMOHHI MPENW U cucTemu”,

22.06.2026 . YNEH HA HAYYHTO XYPW
rp. Codun Inpodb. g-p wHk. [abpuena ATaHacoBa/
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OPINION

— —

on a doctoral thesis for the awarding of an educational and scientific degree "Doctor”

Professional field: 5.3 Communication and Computer Engineering
Scientific speciality: Television and Video Technology

Author of the dissertation: Ivaylo Bozhilov, M.Sc. Eng.

Dissertation topic: Encoding and Visualization of 3D Objects Using Deep Leamning Architectures

Member of the scientific jury: Prof. Gabriela: Atanasova, PhD Eng.
South-West University Neofit Rilski, Faculty of Engineering
Department of Communication and Computer Engineering and Technologies

1. Relevance of the problem and the specific tasks developed in the doctoral
thesis

Today, convolutional neural networks, as a subset of deep learning, are widely used in
a number of computer vision tasks, including image classification, object detection, and
image segmentation. Depending on the input, they can be implemented with different
architectures optimized for processing all types of data.

In recent years, there has been significant development in the field of deep leamning for
tasks related to 2D image analysis and segmentation. At the same time, 3D object
detection is gaining increasing importance for the development of various applications,
such as autonomous driving and home robots. However, 3D object detection using point
clouds remains a challenging task due to the irregular data format and the high complexity
of the search space arising from the 3D object's six degrees of freedom. As a key
technigue for improving the reliability and efficiency of data transmission, next-generation
channel coding faces new challenges in terms of complexity, latency, and performance.

The current dissertation thesis focuses on the research and development of a method
for integrating learnable and semantically oriented approaches into systems for the
acquisition, transmission, and visualization of 3D content, making it highly relevant.

2. Degree of topic knowledge and creative interpretation of the literary material.

The PhD candidate has thorough knowledge of the problem, and the compiled
literature review presents evidence. A total of 97 printed and electronic sources were
used, nearly half of which were published in the last five years. Based on the review and
analysis of the features of visual content coding, content compression, learnable coding
methods and approaches to semantic coding of three-dimensional sources, the goal of
the dissertation work was formulated, tasks related to the integration of learnable and
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semantically oriented coding approaches in systems for capturing, transmitting and
visualizing three-dimensional content, development and research of auto-encoding
architectures for three-dimensional sources were set and solved.

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

The methodology chosen by the PhD candidate corresponds to the tasks sel in the
dissertation for implementing the integration of coding methods into 3D content systems.
taking into account the requirements, complexity, and upcoming challenges of the
problem under consideration.

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

« Atheoretical framework for entropy coding with inconsistent probabiliistic models
has been developed.

« A method for phase-invariant decoding in the transmission of 3D content has
been proposed.

« A conceptual model for semantic compression by information separafion has
been formulated.

« A four-layer operational model has been applied for the analysis of systems for
acquisition, transmission, and visualization of the 3D content.

« Methods for processing multiple points of 3D content have been studied. 37
models have been trained and compared.

« Compression of multipie points of 3D content using autoencoding architectures
has been studied.

« An architecture for dynamic transmission of a point cloud in the deep joint
source-channel coding mode for multiple points of 3D content has been studied.

| believe that these coniributions correctly reflect what the author achieved in the
process of the research conducted and will undoubtedly find their applicability.

5. Assessment of dissertation publications

Six publications are presented in the dissertation thesis, indexed in the Scopus
database, four of which are in the Web of Science. Three of the publications have been
presented in scientific journals, and the remaining three at scientific conferences. Two of
the publications have 7 citations (excluding self-citations), which confirms that the results
presented in the work have reached the scientific community. lvaylo Bozhilov is the first
author in all six publications. The nature and volume of the publications fully reflect the
problems developed in the dissertation.



6. Comments, recommendations, and remarks.
The dissertation is well structured and well-formed. | have no significant comments
on the work.
The scientific field of the dissertation is promising, and my recommendation to Eng.
lvaylo Bozhilov is to continue and build on the scientific and applied work on this topic.

7. Conclusion with a positive or negative dissertation assessment

As a result of the presented publications and contributions in the dissertation work,
| believe that it meets the requirements of the "Law on the Development of the Academic
Staff in the Republic of Bulgaria”, the Regulations for its Application, and the Regulations
for the Conditions and Procedures for Obtaining Scientific Degrees at the Technical
University in Sofia. | give a positive assessment of the dissertation and propose to the
Honourable Scientific Jury to award the M.Sc. Eng. IVAYLO BOZHILOV,
aducational and scientific degree "Doctor” in professional direction 5.3 Communication
and Computer Engineering, scientific speciality Communication Networks and Systems.

22.06.2026 REVIEWER:
Sofia [Prof, Gabriela Atanasova, PnU Eng./
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