OTHOCHO AMCCPTALIMOHEH TPYJI 3a NPUIoDHBaHE HA OOpa3OBATEIHA H HAYUHA
CTeneH ,JAOKTop”
ABTOp Ha ZHCCPTALHOHAMY TPYIU nik. Pajocruna [lerwora
Tema na aucepraunounus 1pya: "METOIH H  AJTOPHTMH 3A
PEAJIMSHPAHE HA XOIOT'PA®CKA KOMYHHEKALIMSH CbhC CBPbX-
HHCKA JATEHTHOCT"

Yned Ha HAyUHOTO wypu: npod. a-p Feopra Humes

L. Haysma noBoCT W aRTYAIHOCT Ha pazpadoTBanus B AHCEPTALHOH-

s TPYA nipodaem.

Hogure mokoieHHs MOGWIHW MPeXKH lpeiaraT Ha CBOMTE norpeduTent
MO-BHCOKH CKOPOCTH, NO-HMCRA JATEHTHOCT, NO-TOA8Ma MThTHOCT HE CBLP3aHOCT
H NOBHINEHA HAASKIHOCT, 32¢IHO ¢ TOBA HMA IPEANOCTABKH 38 Bh3HHKBAHECTO Ha
KAYECTBEHO NOBH KOMYHHKauMOnHM Texuonorud. Chel npexoza oT raacosH
Veayr#  KbM  BHACOPATOBOPH  TEXHOAOIHMHHAT (ORYC € HAco4eH KbM
peani3HpaHeTo Ha NPOCTPAHCTBEHO-0DOraTeHa KOMYHHKAlHA, YHATO KpaiHa
dopma ce acouumupa ¢ xomorpadekn THn komynugauus (Holographic-Type
Communication, HTC). HTC e TepMHH, NpeIcTaBfill WiesTa 32 TEXHOIOTA,
KOSTO pealn3upa NpeAaBaHeTo Ha Xojorpad)ckd HaHHH B pedaliHo BpeMe npes
KOMYHHKaHOHHaTa Mpeka. [lopaan cBoATa CHUINOCT Aa OCHIYPABa JacHeMaHe,
peiaRane i Bb3NpoH3BeKaale Ha HHOOPMALA, NPOH3THYALLA OT NETTE 0CHOBHH
HOBEIIKH CEeTHBA, T8 00elaBa 1@ NPEUIOAH MHOIMD MO-BHCOKA CreHeH Ha
AHTAKHPAHOCT MOKIY NOTpeOnTEeHTe B CPABHEHNE C BB3MOKHHTE KbM MOMEHTA

BHACOKOH(epeHTHH pasrosopu. HacTosmuat TPy € HacoueH KbM OCODEHOCTHTE
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npy peanuszaunaTa #a HTC gpes ananu3 Ha ChinecTBy BallliTe NPCAHIBHRATENCTBA
U H3cHeIBaHe HY BLIMOKHHTE HOAXOIH 38 TAXHOTO MPEOIoAsBaHe.

2. CwoTBeTcTBHE Ha mI0paHata MeETOAHKA NHa  HICIeaBaHe ¢

MOCTABEHATA Le/1 M 334N Ha JIHCePTalnnoHHus TPYA.

(OcHOBHATA 1€/l HA HACTOMIIMA JIMCEPTALMOHEH TPYI € [a €€ H3caeasar
phamoxksocTaTe Aa HTC npu  pasgnuss  cleHapuu Ha  peannsauus. Ja
MOCTUraHeTo Ha TMOCTABCHATA LEH MPABKIHO ca HOPMYIHPAHN HAKOIKO OCHOBHH
jajaum:  W3cidensade  QynkuwonamuuTe romnonentw wa HIC  cucremure:
MpeAcCTABSHE HA apXUTEKTYpHA pamka 3a peanusanns na Holographic Telepresence
Systems, HTPS, nmocneasano or #HelHATE NPHIOKHA PEalH3allNdg;, aHATH3IHPAHE
ponsta Ha ObACHIMTE NOKOAeHMA MOOWHM MPEKH B PeaIHsupaHeTo H
preapsasanero #a HTC 3a macosa ynotpeda; paspaborsaie Ha AIropuTMu 3a
edexmsua 0bpadoTka Ha 3D Bu3syanHu AaHHH,

MeToaonornaTy Ha M3ICHSABAHE B [HCEPTIUMATE BKITIOUBA KOMILIEKCEH
HAYYEH [OAXO0, CHUETABANL AHATHTHUHH, CKCTICPHMEHTATHH M MOJSIHpaUD
vetonn. TIPUIOKEH € CHCTeMEH aHAIH3 ¢ LeA MACHTHQMIMPAHE HA KIOYOBH
KOMIIOHEHTH B npeaussukarencTsa npejg HTPS, [lpunosenn ca METoaM 3a
paspafoTka HAa AITOPHTMH, Oa3MpPaHH HA HEBPOHHM MPeKH. TOCICABAHK OT
eKCIepUMEeHTANHA BATHIALINS,

3. Tipusocu B AHCEPTALHOHHNA TPYL.

[lo MOe MHEHUE OCHOBIHTE MPHHOCH ca!

|. Paspaborsane Ha ATTOPHTEM 3@ PerNCTpaUus HA WICHTHYHH obnauu ot
TOUKH, KOMTO ca TpaucOpMHpani €IHH cnpaMo Apyr B EBKannosoro
apocTpascTBo. [TpoekTipade Ha MOJET H3 HEBPOHHA MPEXa, BRIKUBALL MOIYIH

18 MIBIAYAHE HA JIOKATHA M r1oDaHE NPH3HALH.



2. Paspaborsane Ha anropHTsM ia PerHCTpalus Ha ODNAUH OT TOYKH,
NPEACTABAIIN SAHH W ChUIK (MInuueckd OOeKT OT pasIHMHHM M3TIICOH, Taka de e
HUTHIE HacTHIHO FEOMETPHYHO NPHNOKPHBAHE MEKIY TAX.

3. Paspaborsade Ha AnropuThM 33 KOMIpecus Ha o0alM OT TOYKH,
PEATH3HPALL 8BTOSHKOIEPHE aPXHTEKTYPA.

4. PaspaboTsane Ha ANrOPHTEM, 3@ KOMOpECHA Ha OGTAUH OT TOYKH,
NpeACTaBsAll eMH H chiny (BH3nuecKn 00EKT, HO 3aCHET OT PamTHYHM H3ILIEIH,
TaKa Y€ € HATHUR HACTHYHO TeOMETPHYHO MPHTIOKPHBAHE MEHTY THX.

4. lpenenka na nySaukannmuTe o Meepranmonnns rpy.

Ilo remara pa auCepralMOHHHA TPYA ¢4 Hanpasenu 8 nyGnuxamms, oT
KOHTO 3 Ci B CHHCAHMA ¢ MMOAKT Qaktop. Beuuxkn nyOauKalUuu ¢a B M3A4iAs
Hitgexcupans B Scopus u Web of Science, IMySnukaumnure oTpasasar chilleCTBEHHN
MOMEHTH OT JHCEPTAUHOHHUA TPy, 3adena3any ca 54 uuTMpaHns Ha aBRTOPCKHTE
nyoAHKanuH.

5. Hpenopbrn 1 KpuTnusn GeaeHKE.

bux ripenopuyan Ha AMCEPTAHTRATA 1a NPOALIKY pabotaTta ci B u3dpanara
Hay4Ha 00A3CT, KaTO NOAOKN YCHIHA 33 Ol NO-IHPOKOTO pasfnpocTpaHenie H
MPUIOKEHHE HA PE3YATATHTE OT AHCEPTALMOHHUA TPYI B NPakTHKaTA.

6. 3axmovenne,

Bb3 ocHORA Ha M3NOKEHOTO CHHTAM, Y€ AHCEPTALHOHHHAT TPYA OTroBaps
Ha H3UCKBAHMATA HA 3aKOHA 3a pajBMTHE Ha aKadeMHYHHA cbeTap B PenyGmika
buarapus # TlpasuiHika 33 HETOBOTO NPUAOMKEHHE M UMa HeohXOAUMHTE
Kauecrsa, 33 Ja ¢¢ MPHCHAH HAa HETOBUS aBTop, mar, uHX. PanoctuHa |

[etrosa, nayuHaTa u o0pazoBate]Ha CTeneH ,JoKkTop™,

16.06.2026 1. Ynen Ha HAYHHOTO KYPH!

Codma {n:}W'mer Hnnen)
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OPINION

on dissertation work for obtaining the educational and scientific
degree "Doctor”
Author of the dissertation: Eng. Radostina Petkova
Topic of the dissertation: "METHODS AND ALGORITHMS FOR
IMPLEMENTING HOLOGRAPHIC-TYPE COMMUNICATION WITH
ULTRA-LOW LATENCY"

Member of the scientific jury: Prof. Dr. Georgi Hiev

1. Scientific novelty and topicality of the problem developed in the

dissertation.

New generations of mobile networks offer their users higher speeds, lower
latency, greater connectivity density and increased reliability. Along with this,
there are prerequisites for the emergence of qualitatively new communication
technologies. After the transition from voice services 0 video calls, the
technological focus is directed towards the implementation of spatially enriched
communication, the ultimate form of which is associated with holographic-type
communication (HTC). HIC is a term that represents the idea of a technology that
realizes the transmission of holographic data in real time over the communication
network. Dué to its nature of providing the capture, transmission and reproduction
of information originating from the five basic human senses. it promises to offer a
much higher level of engagement between users compared 1o the currently possible
video conferencing calls. This dissertation focuses on the specifics of HTC
implementation through an analysis of existing challenges and an exploration of

possible approaches to overcoming them.
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2. Correspondence of the chosen research methodology with the set

goal and tasks of the dissertation.

The miain goal of this dissertation is to explore the capabilities of HTC in
different implementation scenarios. To achieve the set goal, several main tasks
have been correctly formulated: researching the functional components of HTC
systems; presenting an architectural framework for the implementation of
Holographic Telepresence Systems, HTPS, followed by its application
implementation; analyzing the role of future generations of mobile networks in the
realization and deployment of HTC for mass use: developing algorithms for
efficient processing of 3D visual data.

The research methodology in the dissertation includes a complex scientific
approach, combining analytical, experimental and modeling methods. A systems
analysis was applied to identify key components and challenges facing HTPS.
Methods for developing algorithms based on neural networks were applied,

followed by experimental validation.

3. Contributions of the dissertation.

In my opinion, the main contributions are:

l. Development of an algorithm for registration of identical peint clouds
that are transformed relative to each other in Euclidean space. Design of a neural
network model including modules for extracting local and global features.

2. Development of an algorithm for registering point clouds representing the
same physical object from different views, so that there is partial geometric overlap
between them.

3. Development of a point cloud compression algorithm implementing an

autoencoder architecture.



4. Development of an algorithm for compressing point clouds representing
the same physical object, but captured from different views, so that there is partial
geometric overlap between them.

4. Evaluation of the publications on the dissertation.

§ publications have been made on the topic of the disseration, of which 3
are in journals with an impact factor. All publications are in issues indexed in
Scopus and Web of Science. The publications reflect essential moments of the

dissertation. 54 citations of the author's publications have been noted.

5, Recommendations and critical remarks,
T would recommend the candidate to continue her work in the chosen
scientific field, making efforts for even wider dissemination and application of the

results of the dissertation in practice.

6. Conclusion,
Based on the above, | believe that the dissertation meets the requirements of
the Law on the Development of Academic Staff in the Republic of Bulgaria and
the Regulations for its application and it has the necessary qualities to be awarded
to its author, M.Sc. Eng. Radostina _Peﬂcuva. scientific and educational
degree "Doctor",

16.06.2026 Member of the scientific jury
Sofia ( Prof, Georgi Iliev)
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