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BLPXY AMCEpTaUMOHEH TpyA 33 npuAcbusade Ha ofpasosaranta u HayuHa cTeneH JAokrop’
MNpodrecuoranHo Hanpaenexue 5.3. KoMyHUKaUNOHHE W KOMMIOTEDHE TEXWKA
Hayuta cneumnanyocT. KoMyHUKaUWOHHN MPEIRM W CUCTEMM

ABTOp Ha gUCEepTauMoHHWA TPy Mar. wHK. PagocTtuna Netkosa

Tema Ha AUCEPTALMOHHMS TPYA .MeToam u anropuTmu 3a peanuaupaHe Ha Xonorpadcka
KOMYHMKaUMUS CbLC CBPLX-HUCKA NAaTEHTHOCT"

PeuexseHT, aou. A-p MHX. Hukonan ATtaHacoe

1. AkTyanHocT Ha pa3paboTBaHUA B OMCEPTALMOHHWA TPYA NpPobremM B HayyHo M
Hay4YHONPUNONHO OTHOWeHWe. Crened M HWMBaA Ha akTyansocTra Ha npobnema W
KOHEPETHWTEe 3aaaun, palpaboTeHn B gMCEpPTaLUMATA.

PazesuTMeTo Ha TexHOMoruATa 3a xonorpadickv OWCANEW, HANMYMETO Ha WHTEPaKTWBHW
NPANDXEHWA, KaTO TeNeKoHpepeHTHa BPb3IKa W TENEXUPYPrus, ca npegnocTasxka 3a OsaewoTo
pa3suTHe W NpUNOWeHWe Ha xonorpadickuTe TexHonoruu. lpunowexusTa, GaswpadHn Ha
XDAOFPaMK, LWe NOCTEBAT 3HaYUTENHWN WINCKBAHWR KbM MPEX0oBaTa wHdpacTpyKTypa 3a NpeHoc
HE MOTOLM OT GadHHW. Tesu WIMCKBaHWA He MOraT ga ObAar M3nbiHEHW C W3NON3BaHWTE B
MOMEHTS Paguo-4YEeCTOTHW PECYPCH, TEXHOMNOTHMYHW DElUSHWUA W NPWNONeHuA. Te L& M3WCKEaT
NOAABPMAHE Ha MHOMO HACKW 3aKbCHEHUR NPV NpeaBaHe, 3aeMaxe Ha ronAMa YecToTHa NexTa,
BL3IMOXHOCTH 33 KOMMPECWA OT BUCOK PeA, CUHXPOHW3WPEHE W AWHaMUYHO apanTupaHe Ha
MHOXECTBO NOTOLUM OT AaHHW. Te3n NpequsBuKaTENcTea U OrpaHnyeHunaTa B ChllecTayBaluTe
MPEXW Ca NPefnocTaska W 3a4svXBall MEXaHWIBM 33 aHANWTUNEH W BKCNEDUMEHTaNeH aHanns
Ha HOBM MPEXOBI 3PXUTERTYDWU, METOAW 33 A0CTHI A0 CpeaaTa 3a NpeaasaHe, KakTo U MeToauTe
33 KoAWpaHe, KOMMNPECcHs 1 CUHXPOHMSNPAaHE Ha TONEMM NOTOLM OT AaHHM.

HacToAWMAT AUCapTaUMoHeH TpYL e (hoKycUpaH Bbpxy NPeACTAaBAHETO Ha 0COBeHOCTHTE NpK
peanuanpade Ha KOMyHMKauMs C Xxonorpamu, Jpes adanwa Ha ChlyecTsysawure
NPEeANIBMKITENCTEa U MICNEASAHE HE BLIMOXHUTE METOIMW, anropuTMK W NOAXOAM 38 TAXHOTO
npecaonseaHe

2. CreneH Ha No3HaBaHe CLCTOAHWETO Ha npobnema u TBOpYECKa MHTEPNPETALMA Ha
NuTepaTypHKA MaTepuan,

HoxTopaHTsT nossasa nogpofHo cwoToAHMETo Ha npobnema. KkoeTo C&8 u3passEa B
KOMMETEHTHO CLCTaBeHWA NWTepaTyped obaop. Tow e goctaTteyHo obiumped (M3nonssaHn ca
obWwo 176 nedaTHW W ENSKTPOHHKW M3TOYHWKA, noBede oT 48 % oT Tax ca nyGnukyeaHu npes
nocnegHWTe net roguHn). Bu: ocHoea Ha nogpobHKMs npernen v aHanus Ha ocobedocTute Ha
warpamaaHe v peanuavpaHe Ha npegasaHe Ha xonorpadcko waocbpaxeHMe B PeanHo Bpeme, e
dropMynupaHa UenTa Ha QWCepTaUUATa, NOCTAEBEHHM W DELLIEHW Ca 33344, CEbP2IaHW C OCHOBHWTE
YHKUMOHANHN KOMMOHEHTW Ha CUCTEMATa 33 NpegasaHe 4pe3 Manon3saHeTD Xonorpamm,
anroputmuTe 33 06paboTka Ha TPUIUMEDPHW BUSYaNHW AaHHW, BNUSHMETO Ha MOBUNHMTE MpeXu
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BLPXy NPEASBaHETO Ha A3HHWTE 33 XOMCrpaMi B peanHo BpemMe, anropuTMK 3a nocTuraxe Ha
MHOro HUCKD 3abasaAnHe Npy NpeaasaHe Ha JaHHW 33 xonorpamu.

3. CworEeTcTBME Ha n3bGpaHata MeToAMKa Ha wW3cnefgBaHe C nocTaseHaTa uen w
33241 Ha OMCEPTAUMOHHKA TPYA.

WMabpaxaTta OT AOKTOpaHTa METOLOMOMMA 33 peanusupaHe Ha cucTema 3a NpepaBaHe Ha
XONOrpamu, anropuTmuTe 3a obpaboTka Ha TPUM3MEDHM BM3YankHu OaHHW W BAWAHWETO Ha
MOBUMHUTE MPEXW BBpXY NPedaBaHeTo Ha AaHHKW 338 Xonorpamy ChOTBETCTEA Ha nocTaBeHwTe
8 AWCEPTALMOHHUS TPYA 3a4aqy, KaTto OTYWTE WINCKBAHWATA, CNOMHOCTTE W NpeacToAlMTe
NpeAW3BMKaTENCTEa Ha pasrnexaaxuns npobnem.

4. Hay4Hu w/unu Hay4HONPUIOKHK NPUHOCH Ha AWCEPTAUMOHHNUS TPYA.

+ M3gbLplueH e CPaBHUTENEH aHanus Ha ChLSCTBYBALIMTE TEXHWYECKN DELIEHURA 33
npefasaHe Ha xonorpamm.

«  OnpegeneHn ca QyHKUUMOHENHWTE KOMMOHEHTH Ha CUCTEMA 33 NpefaBaHe Ha
xonorpamm,

e PaspaboTenn ca anropuTmiy 3a Nony4asaHe Ha TPUUIMEDHD w3nbpawerve, 3a
pErucTPUpaHe Ha MHOXECTBO TOYKM MPUHAANEeNaWN H3 KOHKPETEH obexr, 33
KOMMPECUA Ha MHOMECTBOTO TOYKW NPWHaANeXaill Ha obexTa,

« [peanoxeHo e YChBbPLISHCTEAHE Ha anropuThMa 3a PEericTpMpaHe Ha MHOXECTEO
TOYKM NPUHaONEXaLUW Ha obexT

CuyMTaM, Y& Te3n MPWHOCM MPaBMNHO OTPaEsABaT MOCTUIHATOTO OT 3BTOPa B Mpoueca Ha
NPOBEAEHNTE MICTIEABAHURA U HECEMHEHO LUE HAMEDST CBOATA NPUNCKUMOCT.

5. TMpeueHka Ha nyBNUKaLMKUTE NO AUCEPTALMOHHWUA TPYA.
MNpegcraseHATE oCeMm nyBnNMKayuMM No ANCEPTaUMOHHWS TPYA, TPY OT KOUTO C© nomy4end

obuio 49 UWTMPaHWMA OT ApYrM asTopW (C W3KNKHEHW caMmouMTVpaHis) noTebpxaasar, Ye
npeacrasenuTe pe3yntatw 8 pabotata ©a AOCTWIHANK A0 HaywHata obuwHocT. TpW oOT
nyBRuKaLUMTe Ca NPEACTaBEHN B HAYYHU CIMCEHNA, 8 OCTaHANUTE NET Ha Hayshn KOHPepeHLMA.
B wecT o7 nybnukaywute PagocTura MNeTtyoBa e Mepsu asTop. BouukiTE oceM nybnukauww ca
uHoexkcupasu B 6asara aakHu Ha Scopus, a neT o7 Tax — 8 Web of Science. CuluHocTTa v obeMsT
Ha HanpaesHWTE nyGnMKauMW  HansnHO  OTpasmeart paspaboresute npobnemw B
AWCEDTaLUMOHHWS TRYA.

6. Muenus, NpenopskM U Denexku.
[nceptauuoHHuAT Tpya € Aobpe CTpyKTYpUpaH U ochopmen. HAamam CLLUSCTEEHK
sabenexxw xom paboTaTa
HayuHaTta 06nacT Ha AWCEPTaUMATa e MepcneKkTUBHa W MOoRTa Mpencpeka KoM WHM
Pagoctuda MeTkoBa e ga NPoALAKM W Haarpaxaa Hay4Hata npunoxHarta pabota no Taau
TEMA.



7. 3aknrodyeHWe ¢ ACHAa NMONOXMTENHA MNKW OTPWLaTeNHa OUEHKa Ha OWCEPTAUWOHHWA
TRYA.

B pesynrtar Ha npeacTaseHuTe NyGNMKaLWMK W MPUHOCK B AMCEDTALIMOHHWA TRYA CMATaM,
4Ye TOW CLOTBECTBA Ha WINCKBaHWATA Ha ,33KOH3 33 pasByTWE Ha aKajemwdHWs cbhCTas B8
PenyBnuka Benrapus’, MNpasunHWka 3a HEroBOTO NpunoxeHue w MNpasunHuKa 3a yCnosuATa
pesa 3a npugodweaHe Ha HayYHW CTeneHW B TEXHWYECKW YHWBEpCWTET — Codn. [dasam
MONOXMTENHA OUEHKA HA AWCEPTALMOHHUS TPYA W Npeanaram Ha yeawaemoTo HayuHo xypu
A3 NpMCeaM Ha mar. uHx. PapocTtuHa Nerxkosa oBpasosaTenyaTta U Hay4Ha cTenex
LAOKTOP" no npodecuoHansc HanpasneHue 5.3 KOMYyHWKALMOHHA W KOMTNIOTBPHE TeXHMKE,
HAYYHa cneumanHocT  KOMYHUKALIMOHHA MPEXW U CUCTEMK

16.06.2026 T. YNEH HA HAYYHTO XYPU:
rp. Cocdoun Inou. a-p mux. Hukonan AtaHacos!
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on a doctoral thesis for the awarding of an educational and scientific degree "Doctor”

Professional field: 5.3 Communication and Computer Engineering
Scientific speciality. Communication Networks and Systems

Author of the dissertation: Radostina Petkova, M.Sc. Eng.
Dissertation topic: Methods and Algorithms for Realizing an Ultra-Low Latency Holograph
Communication

Member of the scientific jury. Assoc. Prof. Nikolay Atanasov, 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

The development of holographic display technology and the availability of interactive
applications, such as teleconferencing and telesurgery, are prerequisites for the future
development and application of holographic technologies. Hologram-based applications
will place significant demands on the network infrastructure for the transmission of data
streams. These demands cannot be met with the currently used radio frequency
resources, technological solutions, and applications. They will require maintaining ultra-
low transmission delays, occupying large bandwidths, high-order compression
capabilities, synchronization, and dynamic adaptation of multiple data streams. These
challenges and the limitations in existing networks are a prerequisite and a driving force
for analytical and experimental analyses of new network architectures, methods for
accessing the transmission medium, and methods for encoding, compressing, and
synchronizing large data streams.

The current dissertation is focused on presenting the features of implementing
holographic communication by analyzing existing challenges and researching possible
methods, algorithms, and approaches to overcome them.

2. Degree of topic knowledge and creative interpretation of the literary material.
The PhD candidate has detailed knowledge of the results of the problem, which is
expressed in a competently compiled literature review. It Is sufficiently extensive (a total
of 176 electronic and printed sources were used, more than 48% of which were published
in the last five years). Based on the detailed review and analysis of the features of building
and implementing real-time holographic image transmission, the goal of the dissertation
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is formulated, tasks related to the main functional components of the transmission system
using holograms, algorithms for processing three-dimensional visual data, the influence
of mobile networks on the transmission of hologram data in real time, algorithms for
achieving ultara-low latency in the transmission of hologram data are set and solved.

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

The methodology chosen by the PhD candidate for implementing a hologram
transmission system, the algorithms for processing three-dimensional visual data, and
the influence of mobile networks on the transmission of hologram data correspond to the
tasks set in the dissertation, taking into account the reguirements, complexity, and
upcoming challenges of the problem under consideration.

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

» A comparative analysis of existing technical solutions for hologram transmission
has been performed.

» The functional components of a hologram transmission system have been
defined.

« Algorithms have been developed for obtaining a three-dimensional image, for
registering multiple points belonging to a specific object, for compressing the
multiple points belonging to the object.

« An improvement of the algorithm for registering multiple peints belonging to an
object has been proposed.

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

5. Assessment of dissertation publications

The eight publications presented in the dissertation, three of which received a total
of 40 citations from other authors (excluding self-citations), confirm that the results
presented in the work have reached the scientific community. Three of the publications
have been presented in scientific journals, and the remaining five at scientific
conferences. Radostina Petkova is the first author in six of the publications. All eight
publications are indexed in the Scopus database, and five of them are in the Web of
Science. 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.
Radostina Petkova 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. RADOSTINA
PETKOVA, educational and scientific degree "Doctor” in professional direction 5.3
Communication and Computer Engineering, scientific speciality Communication
Networks and Systems.

15.06.2026 REVIEWER:
Sofia IAssoc. Prof. Nikolay Atanasov, PhD Eng./
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