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O1 npod. Corup Comupos 1o xouxype 32 3aeMane Ha aKaENHYHA JUTHAHOCT . JA0OUCHT"
KbM KaTeapa , PATHOKOMYHHKAIHN B BHACOTEXHONOI I, Daxyarer no TeaexoMmysnxaman,
obaacT ma wucwe obpazopanpe Texmmuecku HAYKM, npodecnonratno nanpasiesne 5.3
KOMYRNKSUMOHHA 1 KOMIIOTBPHZ TEXHMKA, Hay¥ma CHCHMANHOCT .. TeTCRMINONHA i
BILICOTEXHIKA", o6asen v JInpxasen sectunk 6poii 28 / 01-04-2025r. ¢ cxmmcTsen KaH/IM /18T
1. ac. a-p nua. Huxon Xprerosa.

1. buorpagmusn aanuu

I'n. ac, a-p Huxon - XpHCTOBa € NpenoaBaren N H3CTEIOBATE! B xareapa
wPazuokomMyHukanmE u suneorexsonormm® knM  TexHmYecKHS yausepeuteT — Codms.
Ipuresana 8¢ 3AUIMTCHE JOKTOPCKH CTENECHH — 1O unopmaruka (Aix-Marseille Université,
Dpanimg) H 10 TCICBHIMOHHA H BHACOTCXHMKA (TY-Codmz). Boxm kypcose ua Guarapess,
AHCAMACKA H QPCHCK €3MK Mo JMcimmumun karo . Lludposa obpaborka ma curnatn®,
«O0pabotka ma wiobpakenns”, ,Pamnoixasane na o0pain # HCBPOHHM MpexH”,
~buomeTprnN creTemi™, , TeXHOMOMNK 3a pasmmpena i BAPTYIHA peanmmoct™ 1 Hikycrsen
uurenext™. Or 2023 r. ¢ noctaoxropant no npoexr BG-RRP-2.004-0005. s PaMKBTE Ha Kofito
paboTi no SBACHIN KOMYHHKAHOHHN MPERH 1 TAkTIAHR Texuosorns (RECONNECT ION).
Ot 2024 r. ¢ samecTHux-phKOBOHTEN HA Kateapa PKBT. Baaee caoBomio aurmmiicxs i
thpenckn ek W ¢ akrupen wien sa IEEE Communication Society » [EEE Women in

Engineering.
2. O6mo onmcanme Ha NPEACTABENITE HA MATCPHATH

lNpeacrasenmre maTepuani ot 1. ac. a-p wik. Huxon | XPHCTOBA BKIIOYBAT
33 wayunn TpyIa, KOHTO HE MOBTAPAT MYOANKAUMH, HINOTIBAHN 33 npuaoGusane na OHC
+JOKTOP™ MAH 34CMAHC Ha JUTHAHOCTIZ ,.IJIABCH acucrenT. Te OTpassBaT WIHPOKa Hay4yHa
AKTHBHOCT B O0ACTT2 HA KOMYHHKAUMOHHATE M KOMINOTHPHE TEXHMKA, ¢ (hoxye Bupxy
TCACBHIHOMNATA # BUACOTCXHHKA, BHPTYAINA M JIODABEHA PEATHOCT, MAMHHO ofyuenne,
KOMITIOTHPHO IPCHAC M HETCIHICHTHI CHOTCMH 33 AHATIS H3 H300POKCHHS H CHIHATH,

Cpea npeactasenyre Tpyaose ce OTKposBaT 25 Hayqnn nyGAMKAUME B PEHOMMPAHH
MEHLYHAPOIHN IAAHMA, WHACKCHpann 8 Scopus w/iwan Web of Science, BRKMOMNTENHO CTaTin
€ HMNaKT (GAKTOP H TAKABA B W3AAHKS OT Bropu kBapTi (Q2) no SIR. Ot 1ax sHaumTeana YacT
Ca PCAIHIHPAHH B CBLABTOPCTBO ChC CTYACHTH R joxtopasTi. llpescrasens ca w Tpw
yaeOuuxa/yuebun nocobns na Guarapcks i PPEHCKH CIHK. HINOISBAEN B oldpasoparenmars
NPAKTHES.

MarephaniTe ZeMOHCTPHPAT BICOKA CTENeH Ha HHTEPANCITIIUINRAPHOCT | ChRpPEMCHEA
NPHAOKHMOCT ~ OT ABTOMATHINPAHA KIACHQUKAINR ¥ CeMaNTHMHA CErMEHTALMA 10
XO#OTPAaCKH  KOMYHHKRIMOHHM mnnardopmu W Tepamesthunn VR IPRIIOMKCHHA,
JOKYMCHTHPARK €A WHTHPAHHMA, YHACTHC B MCAIYHADOIHN I HALMOHATHN MPOCKTH, KAKTO M



PLKGBOACTRO Ba  Maaam mcacaosaten.  [lpescraserumre MarepuamH  oGoCcHORaBaAT
HIrpaICHATA HAY'HA i TPENOAABATEICKA IPENOCT HA KAHAKIATA.

3. Obma xapaxTepucrmka ua HAYIHO- M3CAC0BATEACKATA 0 HRYYHONPHIOKHS
AeliHOCT Ha KananaaTa

Hayanowscacaosarenckara aefinoct ua 1. ac. A-p unx. Hukon Xpucrosa
C¢ OTAMYaBa ¢ BHCOKA NPOLAVKTHBHOCT, HHTCPIHCURILINHEPHOCT M ACHA HACOYCHOCT Kb\
CLEPEMEHHH NPHOPHTCTH B TCACKOMYHHKAITHATE, uHgposara oGpaborka Ha CRIHaMN n obpaiu,
IIKYCTHCHHS HHTCICKT R PasUMPCRATE PEATHOCT, Ocuosuirre nanpansiensis H3C/S/IBAHIS TR
i OOXBAAT KOMmIOTLPHO IpeHme, AbabOKo ODyyeHHe, ceMaHTHYHA CerMeHTanmns,
XOnOTpadicKi CHCTEMH 3a TeacnpHChCTRHE, BHPTYATHA B 100aBCHN PELIHOCT, KakTo o
Pa3NO3HABANE HA TOBCIIKH JSHICTRIA H eMOTIMIL.

Kanzmzarst aktusuo npunara TCOPETITIHNTE CH PaspaboTKi B NPaKTHRO-NPHIONHH
NPOCKTH ¢ HAMHOHATHO M MCAIYHAPOANO unancupane (BRmownTeaso HOLOTWIN,
STELLAR. RECONNECTION, LOFAR), wnacouesm kny pemenns 8 obaacrra ma
KOMYHHKSUHOHHMTE TEXHOJAOIMM, 3APABCONAIBANETO, ONAIBANETO Ha OKONHATE Cpeaa W
oOpasosanuero. Yacr or PAIPAGOTKHTC HAMHDPAT NpHIOKEHRE B TepanesTHanl VR cpem,
ABTOMATHIHPANA HACHTH(NKAMS Ha Matepuam # PCAIHCTHYHA BH3YATHIAMNS 9pes 3D u
XBMTHIHE TEXHONOr 1Y,

Xapakrepua 32 aefinocrra na A-p XPHCTOBO ¢ HHTEIPRUMATA HA HICICAORATEICKH
OIXOA € mpenoaaBaTe/IcKka # 0Opa3oRaTenIHa AHIAAHPAROCT, BIIIOMHTC/IHO CHABTOPCTRO CHe

naosamny. [lpmwocrre # ce ormmuasar ¢ OPHIMHAINOCT, TeXHMYCCKE ALAGOYHHA W
OPHEHTNPRHOCT KbM POAIHH HIKCHEPHH TIPHIOKCHAS I CHBPEMCHHH HAYHH TCHIACHIINN,

Kaswnnarsr npeacrass 3a YHECTHE B KOHKYpCa 33 HayunM TpyAa, KOWTO He ca
WITIOAIRAHK IipH npiaoOKBaKe Ha ofpajosarenaTa u HaVYHa CTENeH . J0KTOP™ B NpH JacMase
Ha GRYICNIIRATA [UTHKHOCT .rAaBeH acuerent. Te Bmowsar:

. 10 sy cramin sa anrmickn enk, nybaukysanu » pedepapann u

HHICKCHDURH  WITAHWS, BKTOYCHH B CBETOBHOMIBOCTHI Hayaun Gam  namum,

csomcmnanmmnoxamc:IMmrp)mB.orxom6caamnopcmoc1.c

CTYASHTH HAH R0KTOpaHTH;

. 15 naywun nyGawxanus (32 asrmmiicxn C3MK) o nokazaren I'7 or rpyna

I, cumo wnsexcupasn » ABTOPHTCTH MexayHapommm H6asu. Cpea 74X 6 ca s

cunopmwmayneumwmmmpmm.a?maummmchJRummnmp.

KaTo 5 07 TAX ca Kaacuduumupany B KBapTun Q2;

. | Haywma cratus, nyGauxysama s HEPEPEPHPANO, HO PEUCHINPAHO

WIZAHHE W PEIaKTHPAN KOJICKTHBEHE ToM (nokmartes 'S or rpynaln);

. 2 y4eOHMK3 na OGBLArapcKH  emx, HITOIBAINH B YSHIHIIHOTO

obpaszosanne (nokasaren E23 or rpyma E);

. 2 yuebun nocolua 3a yowmumara mMpeka (sa Onarapeks c3nx) u |

YHHBEPCHTETCKO y4ebHo nocodie #a pperckn eank (110 noxazaren E24 or rpyma E);



. 2 nyOCAMEMTHN B W3JANKS ¢ HMIEKT daxrop (IF no Web of Science)
w/uan mvnakt paur (SIR no Scopus) no noxazaren 331 or rpyna 3,
Jloxkymentupann ca 38 uuTHpaia B Scopus w/ian WoS na HaY'THH TPYIOBE, TRCHO

Eano ot cnmire nanpasesus na KAHHIATA © BUPTYATHA KOMYHHKAINS, 3an0vBalixy
O @HATH3 HA JAHHH 10 XO40rpadicxo TenenpucseTaie, KoeTo ChUCTABA METON 3a aHATHS Ha
AZHER, BUSYATH3AUMA ¥ BIAHMO/CHCTBHE B peanno BPEME, KATO M3M0A3BA WHTCIAHTEHTHH
QITOPHTMI 32 CHINABAHC Ha OGOTATEHH KOMYHHKAIHOHHR npexusssanns. [Ipeacranennre
TPyAoBe o nokasaven B4 npocneaspar ocHosHMTE TexHONOMITIN H HaYMHH CTLIKH — OT
obpaboTkara Ha crowHn MHOTOMEPHH A4HHN 210 CLIABAHCTO Ha XOuOrpadicKt i BRpTYATHR
CPEiM ¢ BHCOKA CTCHEH HA NOTANSHe.

Hasaamnar evan — yupasnenne u 00paloTka HA TPHIEMEPHH MAHIM ~ ¢ parieaan s
[B4.01), xnaero ce GHATHINPE wymnT B 3D cTpyKTYpR ¢ ten nosmmasane na BHIYATHATA
Togxoct. Tpyaosere [B4.02], [B4.05] 1 [B4.10] npuaarar kossomommom HEBPOHNN MPE#
34 ABTOMATHYHO HIBAHYaHE # KIACHDHKAIHS Ha OBexTH — CTLITKA, KOATO € OCODCHO BAXHE 34
peaTn3bM B Xonorpadickn cuenn. Micaeasasero 8 [B4.03] m3nomsa rpad-xousomormmonsu
MPCAN 33 pasnosHaBaHe HA YOBCUIKA AKTHBIOCT, KATO HHTCIPHPA COMBHTHYRA WHbOpManns
13 NO-HPENHINO NPCACTARAHC Ha ABIKCHUA,

DOoKYC BEPXY CHCTCMHHTE 4CnekTH Ha Xonorpadicxara KOMYHHKAINS AMar [B4.04] n
[B4.06], xaro stopuar 1pya e canpsan ¢ npoext HOLOTWIN u sxasowsa KoMnorenTts xaro
3D sozeawpane, Xammiyma o0parHa 8ph3Ka W MIKYCTBEH mHTetexT. B [B4.07] ce pasraexaa
KOMIIPECHSTA HA XETCPOTEHHH JamHm 2a OCHIYPABANC Ha HCNPCKLCHATA KOMYHMKAUMS B
peanno spese. punoxenusta ca pastmpesn 8 [B4.08], xnaero ce npeacrans TCpanesTHYHA
VR cpena, n 8 [B4.09], kuxero ce paspaborsar rosopeumt 3D mima 1w PELTRCTHYHA ayaHo-
BH3YAIHA KOMYHHKAIHS.

Jlpyra wacr or npeacrascumre HAY'HH TPYAOBE OTpaIssar HHTEPARCHHILITHAPCH
HOX0A KBM PClIABANETO HA CLBPEMEHHH HAYMHH npolaesy B obmacT Karto nianeTapHa
FeOMHPOPMATHKA, ABTOMATHIANN HA AHATOMNYEN ananmus Ha Aupsecusa, tnposa oGpaiorka
HA HIOOPAKCHHS W BUJACA, KAKTO # TEXHOMOMMN 3a PEIIHPEHA PEATHOCT N EMOIHOMATHO
WHTRAWTCHTHR BHTCpdeiicn,

B mupeata rpyna nyGankawan (I'7.01 =I77.05) e pasrsprar uwiocTen w3cnea08arescKs
MOZCT 32 aBTOMATHIHPAHO PA3NOIHABAHE, AHANHS R KAacH(uKaumns na yaapun Kparepy BHPXY
NOBBPXHOCTTA HA Mape, usnoxssatixn zanwm or Mars Orbiter Laser Altimeter (MOLA).
Paspabotenn ca anropirvm, Saampani Ha nEpaMHATHR m3odpakeHns, Mophororiram
oncpauny 1 Tpanchopsaig #a Xuh, KoHTo BOIAT 10 HOBHMICHA TORHOCT UpH OTKPHBaHe Ha
KpaTcpi © pazauinn pasMepi. Brmousarero va 1ea60kn HEBPOHNH MPERH 33 IPEMAXBAHE Ha
Wym OT unppositTe Mol ua peneda HOIROAABE IIBANTANE Ha& no-7eTaliHg Tonorpagcka
HEPOPMALLIR, KaTO c¢ NooGpana CPCKTHRHOCTTA Ha AITOPHTMHTE 34 PHMOBA EKCTPAKIHA,

Bs mropara wacr o1 max ('7,03. I'7.07, T7.09-17.11) dorycsr e BBPXY
ABTOMATH3HPAHOTO Pa3sNOIHABAHE HA AHATOMHGHMN CIPYKTYPH B JBPBECHHS, KOCTO HMa
[IHPOKO NPHNOKCHHE B OHOIOIBATR, CKOAOIHNTA W KOHTPOJA Ha JLPBECHH BHAOBC.
Paspaborens ca cuctemn 3a cemanTiuna cervenTauus, 6asmpann na U-Net apxurextypu,



K4KTO ¥ HOBA KIGCHMKAUMA HA TEPBCCHHTE CHIOBH ThbRaHH <nopen TaxHata dopma u
nonpexaase. Hsnoassasero ma TCOMETPHYHH H TONOJAOTHYHH [OKA3aTEaH OCHTYpSBa
HagekAHa aBTOMATHINDAHA KAACHDHKALMS H MojmoMara Ch3JaBAHCTO HA ODEKTHBHH,
CraHaapTHIMpany Gazn jamy,

Tperara wact nyGmixamau (17,06, I'7.08,T'7.14) pasraexaa metomm 3a noaoGpetne va
W PORH HIOGPAKEHHA W BHACONOTOMN 4pe3 LITOPHTMH 33 PA3NIOIHABAHE | Kiacupuxams na
tiym, HDR obpabotka n astomamumo PA3NO3HABAHC Ha NBETOBM MOAETH B HHAYCTpHAInH
NPHIOATHUS (ONTHIHK Kabeiy), Ipernoxennre PEIICHHA OCHIYPIRAT BHCOKA TOYHOCT H
eheRTHBHOCT, KaTo CBIICBPCMEHHO HAMILIABAT HYAAATA OT YOBEIIKE HaMeca,

lHocaeanara wacr or tpyaose (I 7.12, T'7.13, I'7.15) ca nocserens ua aBanTapiany
paspabotkn B XR rexnonorumre, BIIOYHTEAH0 W3f0mBane Ha 3D FOBOpenIn raaeu,
ABTOMATIGHPAHO PAsNO3HABARE HA EMOIMH 1pes ALADOKOOOYIHTE I APXHTEKTYPH € MOy
33 camosanmanne (SlowR30-SA) u HHTCTDALHA HA OUEHKA HA MaTepHATHH aTpubyTH B
oOparna Bprika. Teln wscaensanng PA3KPHBAT NOTCHIHANA Ha H3KYCTBEHIS HHTeNekT u XR
3a NIO-HHTEPAKTHBHA, EMOUHOHATHO afAITHRHA i PEATHCTHYINA TCASKOMYHHKALHS,

MEHHMATHITE HIHCKBaHNS ot TIVP3AJITYC, NPEACTABEHH 38 YHaCTHE B KOHKYPC 32 3aeMaHe

Ha QKAACMHIHA JUTBKHOCT ,JOHEHT” Ha 1. ac. A-p wax. Hukon Xpucrosa e
Aanena s Tabannara
Hs eHMe Ha
I'pyua or Chmupmanse mz::ﬂn-? xpll::::'n::e HR
HORasaTeIm — r ac. Hukoa
Xpucrona
A IMoxazaren | 50 50
b oxasaren 2 - -
B Tokazaren 3 wan 4 100 139,67
I Cywma or noxasatremire ot 5 10 11 200 304.6
yi g Cyma or nokasaresre ot 12 Ao 15 50 380
E Cyma ot nokasarennre ot 16 10 29 0 150
X Cyma ot nokasares 30 30 819
3 Cyma o1 nokazaren 31 - 20
oBmo 430 1863.27

Ornese BHIIHO, MIC BCHYKH HEOOXOAHMH HOKa3aTean ca HINBIHEHH, & HAKOH
MHOI'OKPATHO €3 HA/IBHITICHH,

4. OcuoBan Hayyuu HAYMHO-UPHIOKEN UPRNOCH

HpneMaM HPHHOCHTE HA KaH/IHaaTa OINHCAHH B NOJA/ICHNTE MaTepHaly, a HMEeHRnO;



Paspaborest anropursm 3a TCHIOPHA JCKOMIOIHIMA 33 Pasno3HABAaHE i
HAMIWINBAHE Ha myuan3Dnmmu.xmceamcmpa BBPXY aNann3 Ha 1IyMa 110
N0COKaTa Ka TpaekTopisTa (along-track) HALPCHHO HA TPACKTOPHATA (Cross-
track).

Paspaoren meton 3a wsammuame ua TCOMCTPHYHN  XaPaKTePUCTHEN oOT
MURPOCKONCKE  M300pamenns, wpes MOPPONOTHILH AHATHI M CermeHTaINS,
KOSTO OR yACCHII0 WACHTHOHKAINATA Ha ALPBCCHH BHAOHE.

PaspaGorena APXATERTYPA 32 TPad-KOHBOMOUHOHHA HEBPONHA MPeKA, KOHTO
M3N0/3Ba CEMAHTHYHO NPE/CTABAHE HA TAHHNTE, 1a PamIoIHABANe HA YoBCIIKA
AKTHRHOCT.

PaspaGorena exciiepumentamia mwiardopma 3a 3D XO0TpadcKka KOMYHHKAIHS,
KONTO IBNOMIBA XCTCPOTCHMH JAHHW KATO OGNANN OT TOYKM W aanHm,
TeHcpHpann o1 ceusopn. PaspaBorenn ca ama CueHapns 3a HICACABANC HA
TATCHTHOCTTA # BPEMETO 3a NPCHOC HA IAHHK B KOHTEKCTa Ha Xoaorpafexara
KOMYHUKAUNR

PaspaGoren moaea, wesasncnsm no  orsomemie Ha Opos Ha sxommure
NAPAKTCPUCTHRN M I0Gpakenns, Kolito mwomnssa TCKCTYPEH aHamul u
KOHBOTIOUHOHHA RCBPOHHA MpeKa

Hpeanoxen monea ua Xoxorpadcka apxuTeRTypa 3a TeNeNPHCHCTRIE,

BpeMe, Gasupana #a sicokotouno 30D MOACAMPAHC Ha YOBCIIKOTO ANIe H THI0,
PAsNOIHABAHC M MPOTHOIHPAHE HA TOBEIIKH JeficTRER | HIPAKECHHS Ha JHUCTO
853 OCHOBA HA COMANTHYHA HEDOPMATHR

PaspaGorena excnepumentaina WIATHOpPMA 33 MIMEPBAHE HA COMANTHYHA
HHOOPMUURS # KOMIPECHS HA XETCPOICHHM JAHHH. Paspaboren anropursy,
KOHTO KOMOHIApA KIacHpUKAUMS My HawasHa nnpopmanng, oborarssane na
SHAHNS 4Pe3 KTOYOBH TYMH, HACHTROWIRPAHS HA NOTCHIMATHI COMAHTHUHN
BPBIKH M HIBTHYAKC HA COMAHTHHA HEdOpMAaLHS.

Paspadorena VR npiioxenne 1a TEPANNS HA CTPaX OT BHCOMHHH.

Tpeanoxena rakcomomus ma meroaure 3a 3D TOBOPEIIO YOBENIKO THUE 34
XOIOTPAdCKo TeTCNPHCECTBIE.

[Ipemioxesa apxurextypa Ba CNN 32 astomaTiana EAACHQHKALIA HA THPBECHH
BIOBC YPCI HAIPEHHN Cpe3oBe.

lpeatoken wmopuTim sa mwismmuane na KONTYPH Ha yIAapHH Kpatepn
HOCPEACTROM NNPAMIIICH HOZANO 1 TPAHCHOPMAITHS Ha Xu,

Tlpeioxen noaxox 2a anaTNs ia MEHMMATHATS EPHBHHA 33 ONCHKA HA IYM B
Tonorpadiern aarnu or MOLA

Paspaborena apxwrextyps ma weaponua MPEXA 34 OTKPHBAHE HA ILPBCCHM
CBIOBE C MPUIOKCHHC B PAIIOIHABAHE HA TLPBECHHA

Mpeanoxey noaxon 3a nogobpasanc na uudpor Monen na pened na Mape upes
DnCNN u ananis ua xpusimy,

[lpeanoxen amropuTem 3a misauvane Ha peboBe Ha kparepm ma Mapc ¢
H3NOMIBaKe Ha Gurapnsains n Mopdororrxa obpaborxka.

PaspaGoren arropursm 3a asromarmano Pa3NOIHABANE HA UBCTOBH MOJCHH B
MBOTOGHOBPHY OnTIHK Kabens.

lpenaoxena noaxoa 3 ceManTHINA cerMenTamy 3a ABTOMATHYHO OTKpPHBae
Ha ILPBECHN KeTKH ¢ apxurextypn U-Net,

Paspaboten amropuwrim 3a KIacHpUKamg #  obesmyMsBane Ha BHICO
nocaeaosareasocty wpes CNN,



o [llpemnoxen Merox 3a KIaCH(HKAIHS HA CHAOBW THKaHH Ha OLPBECHHA 110
ICOMETPHYHE XapaKTEePHCTHKH,

» llpeanoken meron 3a KISCHOHKAINA Ha TLPBECHH ChAOBE CHOPET THXHOTO
TPYTIHPAHE C MOMOWTA HA CTATHCTHYCCKH AHANHA,

* [lpernoxena karacudmranus u TAKCOHOMHS Ha MeToiM 3a 3D MOATIHpane Ha
HOBELIKO TR0 33 doTopeanieTiyin asaTaph.

* Paspaboren amropuTiM 3a ABTOMATHYHO H3BIMYANE Ha pLioBe Ha KpatTepu gpes
HCBPOHHH MPEKH H KPHBHIIN.

¢ MWsrorsena Gasa namny ra MAPCHAHCKH KPaTepH ¢ AnaMersp 10 Lk,

s Ouem»:a HA HEAArOTHYCCRAT A NOATOTOBKE | ACHHOCT fa Kapamiara

[ ac. a-p wmx. Huxon , XpHcTOBA uMMa COMMACE omuT B
YHHBEPCUTCTCROTO NPeNofaBane Ha GLATapCKH, aHT Hicky | penckn e3ux, Ta BoaH Nexmn
1 ynpaxueHus B Oakatannpeky o MarHCTBPCKH IPOTPaMK KEM | eXHHYECKHR YHHBEpCHTET —
Cotpuz 8 mupok cnexrsp or AHCIHITIHER, CBBP3aHK ¢ undpoBa obpaGoTka Ha Cormamy i
HIOOPAKCHHA, KOMIIOTBPHO 3PEHHC, HCBPOMHH MPCKH, GMOMETpHE, TejleKOMyHHKaimH,
PASUIHPCHA W BHPTYWTHA PEAIHOCT, KAKTO H H3KYCTBEH HHTE/CKT.

Pazpaborsa u AKTyamiinpa y4eGHH mporpamu, dBTIOp € Ha YYeOHHIH H y4eOGHu
NOCOONS, MINOASBANM B YHHBEPCHTETCKATA W YUHAHIHATE 00pa3soBate/IHad TPaKTHKS,
[poseasa akTHRRA aHTEHKAPaROCT KM OOYICHHETO Ha CTY\CHTH | JOKTOPAHTH, ¢ MEOKECTBO
HAy9HH TNYOAMKAUMH C MIGOH  WICAEIOBATENN. Yuactea g HHTCPIHCIHILTHHADHN
00pazoBaTe/IHH MHALMATHEH NIPOCKTH, CBBP3AHH ¢ HHOBAIAW B OOYHCHHETO qpes XR
TEXHOMOTHH W HHTE/IHICHTHE Cpeiu 3a yieHe.

Or 2024 r. ¢ samectauk-pxosommren ma Karteapa ., ParmokoMmysmngaimm g
BHACOTCXHOIOTHR", KaTO HOANOMAra OPraHM3alHOHHO M MCTOZHYCCKH  Y4eOHES npoiec.
lpenonasarenckara it mefimoct ce ormmana o BHCOK4 CTefieH Ha IHIHTaNW3allis,
HHTCPHANHOHATHIAUMA H AKTYAIHOCT CIIPEMO CLEPESMCHHHTC TEXHOIOTHYHH H AKAREMHTHH
H3HCKBAHMS.

6. Obtmo saxmovenne
7.

I'm. ac. a-p wmx. Huxon XpHctosa e BHCOKOKBATHHIMpan ¢
UCICYCTPEMEH UPCMONaBaTell # M3ICACNOBATEA © joKasan NpHHOC B o0nactra Ha
KOMITIOTHPHOTO 3penue. undposara oGpaborka ua H00pakeHns, HeBpoHHNTE MpPEXH H
IPHIOKEHACTO UM B GHOMCTPHNTA, TLPBECHHATA 1 ancTapHara reounQopmanus, Heiinara
HAYTHON3CICAOBATEACKA ACHHOCT € opuInHAmHA, ARTYAIHA W WHICPAHCUMIUIHIAPHA, KaT10
ChYETABA HHAKCHCPHH [I0IXOAM ¢ MHOBATHBHA MCTOIH 1a 00paboTka Ha JaHHH H MauIMHHO
o0yuetne, TIyOIHRAUNNTE 1 Ca Ha BHCOKO HAYHWHO HHBO, ¢ BHIHM NMPHHOC B MCEYHAPOAHMN
koH(epeHunn B pedepupani cnucanus.

[lenarornweckata # mefisoct ce omamuasa ¢ SHTERNPAHOCT, BHCOKA METOIHYECKa
KyaTypa W CnocoGHOCT 3a MHTerpHpane Ha CLBPCMCHHR TeXHONOIMHM B yueGHHE npouec.
Yuactero i B puKkoBoaHE 1 MPOEKTHE ACHHOCTH, KakTO M B OBYYSHHETO Ha Miamu
CHEUHATHCTH, OKA382 He CAMO AKATCMHTHA KOMITETeHTHOCT, HO B OTTOBOPHO OTHOLICHHE KHM
Pa3BNTHCTO R4 HAYUHATA B 0OPA3OBATEIHATA OBUIHOCT.



He nosnasam kamamnatkara o wasa ansmm BUESATICHNS,

Bewuxo xasano no-rope ¢ ocrosasse 4a aam NONOKHTEANA OUCHES HA MaTePHAIHTE, ¢
KOHTO KaHHIATKATA yHACTBA 8 KOHKYPCa 18 ,JOHeHT" ¥ 1a NpenopLuaM Ha VBakaemMmuie
“wieroBe Ha Hayunoto xypu, a snocieactame u ga YBAKJCMHTE 4iCHOBE Ha DakyvirreTHas
CBBET, A3 INACYBAT NONOKHTEIHO 32 UPHOEKIAHETO HA AKANEMUYHA JUTRKHOCT , AouenT™ Ha
L ac. 3-p wHk. Huxon Xpucrona knM Kareapa ~Paanoxomynrnkamun u
BHACOTEXHOAOMMN”, Dakyarer no TerekoMymuxkaumy, oGnacT Ha BHCIIC  0Opazosanie
Texmitveckn naykn, npodecronanto Hanpasaciue 5.3 KomynnKkaumosna # xoMmorspia
TCXHHKS, HAVYHA CHCUHATHOCT ,, TeACBHIHONHA 1 BHICOTEXHRKA" .

27062025 r, Moanme:

(npog. C. Cotupos)
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By Prof. Sotir Sotirov on the competition for the academic position of "Associate Professor” in
the Department of Radio Communications  and Video Technologies, Faculty of
Telecommunications, in the higher education field of Technical Sciences, professional field 5.3
Communication and Computer Engincering, scientific specialty "Television and Video
Engineering," announced in the State Gazette issue 28 / 01-04-2025, with the sole candidate
being Senior Assistant Professor Dr. Eng. Nikol Hnstova.

1. Biographical Data

Senior Assistant Professor Dr. Eng. Nikol Hristova is a lecturer and researcher at
the Department of Radio Communications and Video Technologies at the Technical University
of Sofia. She holds two doctoral degrees — one in Computer Science (Aix-Marseille Université,
France) and another in Television and Video Engineering (TU-Sofia). She teaches in Bulgarian,
English, and French in courses such as "Digital Signal Processing." "Image Processing,"
"Pattern Recognition and Neural Networks." "Biometric Systems." “"Augmented and Virtual
Reality Technologies,"” and "Artificial Intelligence." Since 2023, she has been a postdoctoral
tesearcher on project BG-RRP-2.004-0005, working on future communication networks and
tactile technologies (RECONNECTION). Since 2024, she has served as Deputy Head of the
RCVT Department. She is fluent in English and French and an active member of the TEEE
Communication Society and TEEE Women in Engineering.

2. General Description of Submitted Materials

Dr. Hristova presents 33 scientific works that do not duplicate those used for her PhD degree
or appointment as "Senior Assistant Professor.” These warks reflect extensive scientific activity
in the field of communication and computer engineering, focusing on television and video
engineering, augmented and virtual reality, machine learning, computer vision, and intelligent
systems for image and signal analysis,

Among the submitted works are 25 scientific publications in reputable intemational journals
indexed in Scopus and/or Web of Science. including articles with impact factor and publications
in Q2-ranked journals (SJR). A significant portion are co-authored with students and doctoral
candidates, Also included are three textbooks and teaching aids in Bulgarian and French used
in educational practice,

The materials demonstrate 2 high degree of interdisciplinarity and contemporary
applicability—from automated classification and semantic scgmentation to holographic
communication platforms and therapeutic VR applications. Citations, participation in
international and national projects, and supervision of young researchers are documented. The
presented materials confirm the candidate’s academic and pedagogical maturity,

3. General Characteristics of the Candidate’s Research and Applied Scientific Work



Dr. Nikol Hristova's research activity is marked by high productivity, interdisciplinarity, and a
strong focus on modern priorities in telecommunications, digital signal and image processing,
artificial intelligence. and extended reality. Her main research directions cover computer vision,
deep learning, semantic segmentation, holographic telepresence systems, virtual and
augmented reality, as well as human action and emotion recognition.

The candidate actively applies theoretical developments to practice-oriented projects with
national and international funding (including HOLOTWIN, STELLAR, RECONNEC TION,
LOFAR), aimed at solutions in communication technologies, healthcare. environmental
protection, and education. Some developments find application in therapeutic VR
environments, automated material identification, and realistic visualization using 3D and haptic
technologies.

She has submitted 33 scientific papers for this competition that were not previously used in
obtaining her PhD or appointment as Senior Assistant Professor. These include:

10 scientific articles in English in peer-reviewed and indexed journals (B4), 6 co-

authored with students or PhD candidates;

* 15 publications (G7), indexed in reputable international databases, 6 co-authored with
students or PhD candidates; 7 of them have an SJR indicator, with 5 in Q2:

* | paper in a non-indexed but peer-reviewed publication (G8);

* 2 texthooks in Bulgarian used in schools (E23);

* 2 school teaching aids and | university teaching aid in French (E24);

* 2 publications in journals with impact factor (IF) or rank (SJR) (Z31 ).

There are 38 citations in Scopus and/or WoS directly related to the candidate's specialty and a
total of 69 Scopus citations. She has participated in 2 national and 1 interational project and
led 3 scientific or educational projects.

A key area of expertise is virtual communication — from data analysis to holographic
telepresence. This involves real-time interaction, data visualization. and intelligent algorithms.
The B4 works explore the pipeline from multidimensional data processing to immersive
environments. Paper [B4.01] focuses on 3D noise analysis. [B4.02), [B4.03], and [B4.10] use
convolutional neural networks (CNNs) for automated object classification. [B4.03] leverages
graph CNNs for human activity recognition.

System aspects are addressed in [B4.04] and [B4.06], the latter linked to project HOLOTWIN
and integrating 3D modeling, haptics, and Al [B4.07] explores semantic compression for real-
lime communication. [B4.08] presents a VR therapy environment. [B4.09) develops talking 3D
faces for realistic interaction.



Other papers show interdisciplinary approaches in planetary geoinformatics, anatomical wood
analysis, digital image processing, and XR-based emotional interfaces. G7.01-G7.05 detail
Crater recognition on Mars. G7.03, G7.07, G7.09-G7.11 target wood anatomy classification,
(G7.06, G7.08, G7.14 deal with industrial video/image optimization, G7.12-G7.15 advance XR
technologies with 3D avatars, emotion recognition, and material attribute feedback.

Indicator - M |
Group Description l\a.lional Prof. Nikol
Requirements Hristova
A Indicator | 30 50
5 Indicator 2 - -
B Indicator 3 or 4 100 139.67
r Sum of indicators 5 to 11 200 3046
JI Sum of indicators 12 to 15 50 380
E Sum of indicators 16 to 29 0 150
XK Sum of indicators 30 30 819
3 Sum of indicators 31 - 20
Total 430 1863.27

Dr. Hristova exceeds all minimum academic criteria for associate professorship by a wide
margin, as documented in the evaluation table.

4. Main Scientific and Applied Contributions

I -acknowledge the candidate’s contributions as described in the submitted materials:

‘A tensor decomposition algorithm for 3D noise analysis (along-track and cross-track):
A method for extracting geometric features from microscopy images to identify wood
species:

A graph convolutional neural network architecture for human activity recognition using
semantic data;

An experimental 3D holographic platform using heterogeneous sensor data and latency
analysis scenarios;

A model-independent CNN for texture-based classification of input features;

A holographic telepresence architecture including real-time haptics and semantic-based
facial/body recognition;

A semantic compression platform for heterogeneous data based on keyword expansion
and linkage extraction;

A VR application for acrophobia therapy;

A taxonomy of 3D talking face models for telepresence:

A CNN architecture for classifying wood species via cross-sections;




* An edge extraction algorithm for Martian craters using pyramidal Hough transform:
* A method for minimal curvature analysis in MOLA data;

* Aneural network for detecting wood vessels:

« A Mars terrain model improvement via DnCNN and curvature analysis;
* A crater edge algorithm using binarization and morphology:

* A color pattern recognition algorithm for optical cables;

* A U-Net-based semantic segmentation method for wood cell detection;
* A video denoising and classification algorithm using CNNs;

* A wood tissue classification method based on geometry;

* A vessel grouping method via statistical analysis;

* A taxonomy of 3D avatar modeling methods:

* A neural network crater edge extractor combining curvature data;

* A dawbase of Martian craters under | km diameter.

5. Evaluation of Pedagogical Activity

Dr. Hristova has extensive university teaching experience in Bulgarian. English. and French,
She teaches undergraduate and graduate students in signal processing. computer vision, neural
networks, biometrics, telecommunications, VR/AR. and AL She develops and updates syllabi,
and has authored textbooks and teaching aids. Her co-authorships with students and PhD
candidates demonstrate mentorship engagement. She participates in XR and smart learning
innovation projects.

Since 2024, she has served as Deputy Head of the RCVT Department. supporting curriculum
and instructional planning. Her teaching is digitalized, intemationalized. and aligned with
current academic and technological standards.

6. Overall Conclusion

Dr. Eng. Nikol Hristova is a highly qualified and dedicated lecturer and rescarcher with proven
contributions in computer vision, image processing, neural networks, and their application in
biometrics, wood science, and planetary geoinformatics. Her research is original, relevant, and
interdisciplinary, combining engineering methods with machine learning inmovations. Her
publications are of high academic quality with international recognition.

Her teaching is methodologically rigorous, innovative, and technology-integrated. She plays an
active role in student and project supervision, contributing to both academic excellence and
community development.

I have no personal acquaintance with the candidate.

Based on the evidence provided, | strongly support the candidacy of Dr. Nikol Hristova for the
academic position of Associate Professor in the Department of Radio Communications and
Video Technologies, Faculty of Telecommunications, in the professional field 5.3
Communication and Computer Engineering, specialty Television and Video Engincering.



June 27, 2025
Signature:

(Prof. S. Sotirov)



