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PEIEH3US

';f_:rlauunHﬂH TPY/ 34 NpHi00HBaHC HA
4 M Hay4Ha CTCNeH , JoKTop”
THOCT! KOMY HHKALHOHHE MPE&H 1 CHCTEMH
T npodiecionaTHO Ranparnenne: 5.3 Komyrrkannonsa i KOMITIOTBPHA TEXHHKA

Asmop wa ducepmavuonnun mpyo: var, mux, Pagocrima | Herxopa
Tema na oucepmayuonnus mpyo: Mevoan w ATOPHTME 33 PeATHINpAHE Ha Xoaorpadeka
KOMYHHERIHE Che COPhX-HACKA JaTeNTHOCT

Peuenzenm: jou. 3-p unx. Teopru BaaaGanon

I. Axmyaanocm na pazpabomeanus ¢ OUCEPManUOHNUR MPYo npodaem & Hayyno u Hay4uo
RpuaoHcHO omuouienue, Clmenen u HuEd g GRMYaIHOCHIma Ha nPoGIEMa i KOHKpenutume sadav,
paipadomenti & ducepmaniami.

Pasrnexnanmast npodies e akrvanen, 1oii Kato XoaorpaexaTa KOMYHHKAINA €& 04epTaBa KaTo
CHCIBAIIL HATHM CTall B PA3BUTHETO HA KOMYHHKAUWOHINTE VCIYTH Clell TPATHUHOHHITE [TaCOBH 1
sHjeopasroropi.  Hefinoto npaktiwecko peammampane mocTans PEAHIE  CAOKHM  Hayduu,
TEXHOMOMIMIE  H WHACHEPHH OPeIMIBHKATENCTBA, CBBP3and ¢ oOpaGoTkara. KOMIIPECHATA.
TIPCAABANCTO H BHIVATMIAIMATA Ha rofeMu oDeMH Tpmiamepun aaHEd, OcoleHo ChIIECTEEHH ca
HIHCKBAHMATA 32 CBPBX-HHCKA NATEHTHOCT, BHCOKA HAISKIHOCT, RHCOKH CKODOCTH HA IPEHOC W
elhekTHEHa paloTa ¢ odAamy OT TOUKH | ApYTH TPHH3MEPHH BHIYATHH CTPYKTYPH.

AKTYATHOCTTA Ha TeMara ce o0YCIaBs H OT OTpaHHICHHATA HY CHINSCTRYBAMMWTE MOOHIHH
MPEEH, KAKTO W OT BL3MOKHOCTHTE, KOWTO CC O4aKBa Aa NPEJOCTABAT MOOHITHATE MPCKH 0T [mecro
noxonenHe 6G. Harpamaanero ua peanma cHcrema 3a XomoTpacka KOMYHMKAIMH WIHCKBA
pajpadoTBaHe WA  MOAYIHA dpXHTEKTYPA. HHTETpHpaHe HA CCHIOPHHM, HIYHCIHTICIHH ®°
KOMYHHKAUHOHIH KOMIOHERTH, IPHIaraHe Ha MOIX04H 3a PerHcTpanng i 06paboTka ua TPHE3IMEPHH
ARHHH, KAKTO 1 ONCHKA HA Ka4CCTROTO U eheRTHBHOCTTA Ha PeaTHIHPAHOTO penreHHe. 3HaYHMOCTTa Ha
MPOGAEMa HAAXBLPIR THCTO HAYILHSE i TeXHONOIHYEH ACNEKT, Thil Kato Xonorpalckata KOMYHHKALIS
M3 NOTCHIHAT 33 WHMPOKO MPAKTHYECKO NPUIOKCHHE B 0GpPAlOBAHHETO, 3/IpaEBCOHAIBAHETO,
AHIYCTPHATA, IHCTAHLHOHHATY PaoTa H BEPTYAIHHTE CPE/IH OT THIIA HA METARCEICHATA.

JIucepTanMoHHEAT TPy pasrieKia NpoDIEMa B HETOBATA KOMIIICKCHOCT, KATO (opyyanpannTe
HETH B HICACAOBATCICKH 3a0a%H (&8 CbOODAICHH ChC CLEPEMCHHHTE HAYSHM, TEeXHOTOTHYHN H
NPHICKHN HOTPEOHOCTH B OSIACTTA HA KOMYHHKAMHOHHTTE MpEXH H CHCTEMH.

2. Cmenen na noinasane cocmosHuems na npedaesma u MEOPYECKd HHMEPNPEMUUILA Ha
TRIMEPAMYPHIUA MAMEPULT,
JloKTopaHTEaTa 1I0Kasea 3arEn609eno 1 CHCTCMATHIHPAHO 1103HABANC Ha aKTYATHOTO ChCTOSHHE
Ha H3CHEJBAHUA MpoO/IeM. KAKTO W HU CRBP3AHATE C HEIO TEXHOMOTHYHH W W3CIEI0BATEICKH
HaNpanieHus. B ancepransonsns Tpya ca pasraenann 176 KTYATHH THTEPATYPHH WITOYHAKA, BhL3
UCHOBA HQ KOHTO € M3rPaicH CHCTEMATWINPaH Npersiel Ha OCHOBHHTE KOHUENIHH, NMOASOIH W
FEXHOJMOTHYHE PEHICHAR, CEBPIAHN ¢ PeadnsHpAaHETO Ha xonorpadicka koMmyHHKanms. Hanpasen e
3anba09eH BHAIHI HA AKTYATHM HAYIHN UyOAHKAHN H CHINCCTBYBAIN PElICHUS B o0acTTa Ha
Xoaorpafickarta KOMyHHKaIHA,

3. Coomeemcmene na usbpanama Memodura na wiciedeane ¢ HOCHMIGEHAMa e 1 iadavi i
OUCEPMAWUOHIUR MPYO,

H3bpanara METOIMKa € HANGLIHO ACKBATHA HA TIOCTABEHNTE LK ¥ HICTCAOBATE NCKH 2a1aun. Ty
OCHTYPABA HEOOXOMHMATA HAYYHA W MPAKTHHECKA OCHORA 33 KOMIIEKCHO H3CIeIBaHe Ha npobiema,
KaTo rapanTHPpa JLOCTOBCPHOCT HA NONYWCHHTE pe3ymiaid o Nossoasea  opMyiHpade Ha
APTYMCHTHPAHN H3ROAM OTHOCHO BRIMOKHOCTHTC 33 peatu3anns ¥ Da3sBHTHE Ha Xoforpaekara
Komyunkaius. [lpeanoxkenara Meroimxa e npaRmiIHo CTPYETYpHpaHa i acbpe obocHOBaHA CHPHEMO
KOMIIEKCHHA XapaKTep Ha uicieasatata npobaeMaTia, cespsana ¢ Xomorpadekarta komyHukamus. Ta
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AEMOICTpHPA JOrAdYecka nNocleloBaTe/IHOCT — OT TEOPETHYHNA aHalHs Ha CHIECTBY BRUIMTT [DOX0MH
¥ TEXHONOrWYHE OIPAHHYMSHHA, [IPE3 APXHTEKTYPHOTO NPOCKTHPAHE Ha CHCTEMATA. 110 TPaKTHYCCKaTa
peanu3anms, CKCICPHMCHTATHATA NPOBEPKA M OLEHKaTa Ha monyvenure pesyntarh. Manonisauusr
CHCTEMCH, MATEMATHYECKH W HHKEHEPHO-IPHIOAKEH N0JX0J] NO3BOINBA NpeUM3Ho peduunpane na
oTjenEnTe QYHEENHOHATHE MOIY/H, TEXHHUTE B3aHMOICHCTEAS ¥ POJIATE HM B UAI0CTHATE APXHTCKTY DA
Ha Xojorpadickara KOMyHHEAIHOHHA CHCTEMA,

4. Kpamka auaiumusina XapaKmepucmuKa na ecmecmsomo i OHeHKa ia 0ocmoseprocmma na
Mamepuana, EspXy Koumo ce zpadsm APUHOCUME HA OUCEPMANUONTTR mpYo.

TpyawT e paspatoren 8 ofem ot 135 crpanunn # 00XBaIA BLBEACHEC, IET IIABK ¥ 3AKTONCIIHE H
dnaema pabora. ABTOPBT € CTPYKTYpHpai MHoro Ao0pe cposTa pabora. ChabpikanneTo Ha OTACTHHTE
rnaed e fao0pe OanancHpaHO M ¢ CTPYKTYPHPaHO B NOJ-pasjiefH, KOHTO OTPA3sBAT CLOTBCTHOTO
olMCAlIe HA MPOBEICHUTE SKCTICPHMEHTAIHN H3CJIE/IBANNA H TIOAYHEHHTC Pe3yaTaTh, [eKcTsT ¢ SCHO
¥ FPAMOTHO HANWCAN # FOBOPH 3a I03HABAHETO HA TCMATHKATA OT asTopa. MaTepHassT BhpXy koiito ce
rpajaRT IPHHOCHTE, € JOCTOBCPEH W CHCTeMATHINPAH M ¢ A/ICKBATEH HA NIOCTABCHHETE LGN M 3aia4d. a
HOJYHEHHTE PE3YJITATH NpHTEXaBaT HeODXOAMMATta CTeneH Ha AOCTOBEPHOCT 38 QopMyiIMpaHe Ha
HAYYHH # Hay9HO-IPHIOKHHA IpUHOCH B 0DNacTTa Ba xonorpafekara KOMYHHKAINE Cbe CBHX-HHCKA
natentroct. [IpHHOCHTE HA ANCEPTALMONIHS TPY/ Ca HIrPAACHH BHPXY AOCTATBYHO NPEICTABUTEINA,
IIPOBEPHMA H HAY4HO apryMenTHpana Dasa.

5. Hayunu u HaAydHO-RPUAOHCHU HPUHOCH HA OUCEPMAWUOHHEA MPyo. Inavanocm na
HpUHOCHmE 3a HAYKAMA i RPpaKmuKama. :

DopMyIHPAHHTE B HAYATOTO HA [HCCPTAIMSTA UENH W 3aJa4n ¢a aMOMIIHOIHN, HO Mar., HIK.
PazocTua [1eTKOBA i ¢ penmiiia yelemno, npejuaraiiky HOBA MeTOH i nojaxoan. Mora Jia kaka, vie
TPYJIET CHOBPAA HECHMHEHH HAYIHH, HAYHHO-IPHIOKEN W NPHIOKHA npuuocH. Te morar aa Dujar
ONEHEHN KATO 3HAYMMM, ThHil KATO PazrienUIaT aKTyalcH ¥ KOMILICKced npobreM, Hammpait ce ta
MpecedHaTa TOUKA MENly KOMYHHKAMOHHHTC MpPEXH OT HOBO NOKQICHHC, obpaboTkara Ha
TPHHIMEPHH BH3YAIHH (aHHH, HIKYCTBCHHS HHTEICKT H CHCTEMMTE 38 xonorpadicko TenenpHCLCTRRC.

TpunocuTe HA IHCCPTAITHONHES TPYJL MOFaT jia ObaaT 0000IIeHy 110 CIICAHNA HATHE:

- HayunusiT npHRoc ce H3paissa B pa3paboTBaneTo HA OPHIMHAINN AATOPHTMY 38 PETHCTPALINA
M KOMIIPECHS HAE TPHMEPHH BH3YAIHHM JAHAN A 00jali OT TOUKH, KOHTO CLALPKAT SOeMEHTH
118 HOBOCT, JIOKA3aHH Ca UPEe3 eKCHCPUMEHTAIHN PE3YITAaTH 1 iMatr obobiacs XapaxTep A3REH
paMKiTe 3 KOHKPETHATA pealH3Hpana cuerema;

- Hay4uo-npHIOKHNTE NPHHOCH HA JIHCCPTAHOHHAR TPYI ¢€ H3palABar B paspaboTBAHETO B
OICHKATA HA METO/M, ANrOPHTMH ¥ SPXHICKTYPHH PEIUCHHS 32 NPaKTAYCCKA PEATM3AINA Ha
xozorpaicKa KOMYHMKAIME M CHCTEMH 38 XOJOIpafcko Te/efpUCHCTRIE. B tpyna ca
nedunwpann  QyHKuHOBaTHMTE KOMIOHEHTH H3 CHCTEMHIC 34 TENEIPHCBCTBAE,
WaeHTHOMIIHPAHM ¢ OCHOBHHTE [IPC/IHIBHKATE/ICTEA [IPEJl TAXHOTO peATHIMPEHE I € HIBBPUICH
CPaBHMTENCH ANAIH3 Ha CHIIECTHYBANIM IPAKTHYECKH PaspaboTKM, Paspaboren e neaxon 3a
H3RTHHAHE Ha TPHH3IMEpHa ClieHa OT 3aobHKandmara cpeia gpe: JICTEKTHPAHE HA CEMAHTHYEH
TpUHIMEPHH 0OCKTH, KAKTO i € IPOBE/ICHO HICICABAHE M OLCHKA HA IPAKTHYCCKN pediiisHpana
CHCTEMA. .

CHIICCTBEH TPHHOC NPEICTARINEA AS(HIHPAHETO B KIACHPUKAIMATA HA MPEKOBHTE
KIMOYOBH lloKasaTean 3a eQeKTHBHOCT, CBbLpP3aHH C peanH3alusia Ha xonorpadxcuTe
KOMYHMKAMOHHE CHCTEMH, KaKTO W OUEHKATAa HA BBIMOKHOCTHIC M OrpaHHHEHHSTA HA
MODHIIHHM MPEH OT IIETO W miecTo nokoaenue (5G i 6() CHpAMO Te3H [OKa3ATCH. B 1pyaaca
CHCTEMaTHIHPAHH MOTSHIHAIHH MOIX0/H 338 ONTHMH3AIHA Ha KOMYHHKAIHOHHATA Mpeka 0
noTpeOHTE/ICKATA CTPAHA, KaT0 ¢ AHATMIMPAHA W POJATA HA MIKYCTBCHHE HHTEICKT 33
[TOCTUTBHE HA MIMCKBAHMSTA 34 HHMCKA AATEHTHOCT, BHCOKA HWIEXKHOCT M eexTHBHA
obpaboTka Ha rozemn obeMH TPHUIMEPHH JaHHH,

- [lpwaoKHHTe IPHHOCH HA IHCCPTAIMONHNIS TPY/I ¢ H3PA3ABAT B IPAKTHHECKATE PEATH3aA
HA CHCTEMAa 3a Xojorpadcko TeNCNPHCHCTEHE YPE3 NMPHIAIEHE HA MOJy/CH SPXHTEKTYpCH
HOIXOA M X3pAYCPHA WMILIEMEHTAIMs HA OCHOBHWTE I KOMNOHCHTH. Prammsipain ca

2



gporpaMH# G10K0BE OT KAIOHOBH CHOEBE HA CHUTEMATa, BKMIOYHTES/IHO ROJNCKIOpP HA JaHHK,
MOJIVE 38 00paboTKa HA IMHHK B MOJIYTI 38 H3TPakIaHEe # NIO/IPABIABAHE HA TPDHWIMEPHA CLSHA.

ChimecTsen OPHIOKEH PE3VITAT € HHeAPABAHCTO HA ANTOPHIME 33 KarauOpaius »
H3BIIYAHE Ha TpuMaMepHa cuena B paspaborenus Moayn 3a obpadoTka na jannm, KOSTO
MOIBOINBE NPaKTHYECKO 3acHeMaHce, oOpaboTka © PEKOHCTPYKIMS HA [POCTPAHCTEEHA
nuadopMaig. JIoULIHATENHO € Ch3jagena Oala ganme o7 00jauu OT TOUEE, OpE/ICTaBsiH
PAIMHYNH MICACAM KbM JAICH TPHMIMEpen ODEKT, KOATO MOXe Jia cayms 32 ofyuenme,
TECTBAHE ¥ CPABHEHHE HA ANTOPHTMH 38 TpHU3MepHa obpaboTxa.

6. Quenka 3a cCmenenma Ha AUHHOMo PHacmie na OUCEPMAnma & npuHocue,

3a men ne OyAH HUKEKBO CHMHEHHE, 9¢ OCHOBHHTE NPHHOCH B ARCEPTALHOHHNS TRYE €3 AHYHO
JEN0 HA JOKTOPAHTKATA MOJ METOJAHYHOTO PLKOBOJACTB0 Ha HEHHHA HAYSSH PLEOBOJIHTEN.
IlpeacTaBernTe APXMTEKTYPHH DEINCHHS, ANTOPHTMIE, NPOTPAMHH PCANH3AINAH # EKCHEPHMEHTATHH
PEIYIITATH [I0KA3IBAT ACHO HIPAICHO CAMOCTONTENHO YHACTHE Ha 2BTOPA B IANOCTHUE H3CICIOBEICICKH
nponec. JIMuHOTO yHacTHE HA AMCEPTAHTKATA € SCHO H3PA3eHO B jJeUUHpaHETO HA QYHKTIMONATHHTE
KOMIOHEITH H2 CHCTEMHTE 3a Te/IeIPHCHCTEME, paspaboTBaHeTo M OUENKATA Ha ANTOPHTMH 3a
TPHHIMEDHA ClCHA, PErMCTPalMA W KOMIpecHs Ha obnam¥ 07 TOYKH, GHRIM3A H3 MPCKOBHTE
noxasaresin 3a eeKTHBHOCT ¥ poasta ua 5G/60 MpexuTe, KAKTO H B Ch3/IaBAHCTO HA fiaza ganHEy u
paMKa 3a OLElKa Ha TPHHIMEPHN JIaHim.

7. Hpewenra va nyGANKQIIINTE 1O OUCEPMAUUONHIR MPYO.

BposT Ha a8TOPCKHTE 1YGAMKANY, OTPaigBalld PC3YATATHTE OT JHCEPTALHOHNHSA TPYL, € OCEM.
K&TO B 1IeCT OT THX Mar, #HK, Patoctuna [lerxona ¢ mupsn astop. IlyOmiKkaiuuTe ca Ha BHITTHRCKH
e3uK ¥ ca NyGIHKYBaHN B YTBLPICHA MEKIYHAPOANH CIHCAHNS W HAYIHA (POPYMH, KATO TPEjl THX c¢
oTKpoABar Tpr — Jibe B Sensors u emma 8 [EEE Access. B pesysrrar #a H3pbpUICHE CIIPAEKA B HAY HHHTC
Ga3u JIaHHH YCTAHOBMX, 4 HacT oT nyOJHKALMHTE N0 AHCEPTallHOHHMS TPYI C€a N0y AN BHIM
HAVYEH OTIBYK. H3pascH B maTpanus. OBums Opoil UHTHpaHWS HAIXBEPIA 50, Cuawram, 4e
NyOIHKAIMOMNATA JCHHOCT 10 JHCEPTAMHONHMA TPYI € Ha MIKIOYHTENHO BHCOKO HAYHHO HHBO.
monyuuia ¢ HeobXoHMaTa MEAUIYHAPO/IHE HYOIMYHOCT 1 B KOJIHYSCTBEHO U KAYECTBEHG OTHOMCHAC
HAITEIHO YAOBJIETBOPABA H JOPH HAIXBLPIA MINCKBAHMATA 32 MPHIOOHBAHE Ha ofipazoBareiHaTa U
Hay4Ha CTeneH ,JOKTop™,

8. Hinonzeane wa pesyaimamume om ONCEPMAWHONHUA MPY) & HAYUHAMA ¥ coquaznama
npakmuxa. Haauuue na nocmuznant npaxk KOROMUMECKU edrexm u np. [Joxymenmu, r:a Koumo ce
OCHOGASA MEBPOCHIEmM.

XapakTepsT Ha (OMYSCHHTE Pe3yararTd o QopMyImpasute NPRHOCH NPSANiard THXHOTO
H3HOMIBANE [IPE/IH BCHHKO B HAYTHATA M HAYYHO-HIPHIIOHHATA TPAKTHKE. Pe3y/ITaTHTC HMAT 10TCHIRA
33 TIPAJIOWEHHE ¥ B COUMATNATA NPAKTHKA, JIOKOIKOTO XOJZOTPa(eKaTa KOMYHHKAUNR € CHbpiana C
Gbacm pelleHMs 34 JIMCTAHNHOHHO ofyWenwe. TelleMCIHIIHHA, MHIYCTPHATHO CHTPYAHHHCETBO,
BUPTYUIHE CPe/id B Metasceziend, He ca npeicTaseny JOKYMEHTH, yAOCTOBCPABANIM OCTHITAT TIPAK
HKOHOMH4ecKkd eDeKT, 110 TAKEB He ciie/pa 1a 0h/ie BoJIen KpATEPHI IPH OLCHKATA Ha ANCEPTAlHOHEH
TPYA € NpeodIAanaBamo Hayuno-H3C/AE0BATCACKH ¥ HAYIHO-NPUIOKCH Xapaktep. KM moMeHTa
4HAYMMOCTTA HA PEIYNTATHTE ¢ H3PasEBa OCHOBHO B THXHATA HAYYHA ANPODAUMS, NpHIAEAMOCT 33
feaemu paspaboTKH B BLIMOWHOCT 38 M3NOIIBAHE KATO TEXHONOIHIHA H METOIHYECKR GCHOBA 1PH
MPOEKTHPEHE HA XOJoTpafCkH  KOMYHHKAIMOHHH CHCTEMM. TRepUCHHATE C€ OCHOBaBaT Ha
CHIBPAANNETO HA TMCCPTANMDHIMSE TPY/L, NPECTABCHATE ABTOPCKH My O/IMKAIHM, CKCUCPHMCHTAIHITE
pe3y/ITATH W YCTAHOBCHMTE [IMTHPAHAA HA H9aCT OT Iy DAMKAIMHTE T TEMATR..

9 OQuenka na cCromsemCmeuemo Ha asmopedepama ¢ USHCKEAHUAMA 10 WIZOMEAELMO MY,
KaKkmo o Wa aOeKsamuHOCHIMad HA OMPAIREANE NG OCHOGHUIME NORONCENUR ¥ MpRNOcHmE nd
OuCepmanuonLR mpyo.



CHASCHM C@ HW3HCKBAHMATA B CLOTBETCTBHC C O0paZcua 3a WIroTBENHE Ha asTopefiepatHIe 1o
AHCEPTAUHONHUTE TPYI0BE, e

10. Muenun, npenopwru u Gerencxu.

Ilpeacrasenust My 38 Muenne AHCCPTALHOHEH TPy ¢ MHOTO 106pe CTPYKTYpPApAi, [ai0cTeH I
3astpuicH. HamaMm cohitecrserm xpurwamm Senesncn KbM JHCEPTAaUMOHHHA Tpyi !locousamre
TPETiOPBKH 51 3a0€IEKKN HE OMATOBAKARAT TIOCTHIHATHTE HAYHHH, HAVHHO-TIPHAOKHE 1 TIPILO R
PCIYIITaTH, & Ca ¢ PeAAKIMOIHO-CTHIHCTHYeH Xapaxrep,

®  HMmam 3abesiexxs oTHOCHO OhOPMICHHETO Ha HacT or Jmccpramonuus 1py. Jofpe 6u
ORII0 J1a ce yRenuym PA3MCpa Ha TCKCTa BB (PUIYPHTC, KAKTO H /13 CC H3N0I3Aa eIHOTHINA
HOMEPAIIIA Ha CTPAHUINTE - HOMCPALNATA HA TPY/A RKTIBS 1 puMCKH | apabexn widspu.

¢ [lpenophunrtenno ¢ uacr ot CLEPAIICHHATA HITIOJIIBAHM B TEKCTA /13 CE 3aMEHNT C Th/IHETEe
HaHMEHOBaHHA

* llpeasua, ye mueepranmonmmsr TPYA ChIBPAA CAHOBPEMEHHO [IPAKTHYECKA Peamisuins
fa CHCTEMa 33 TEICHPHCBCTRHC M paspaboTBane na LMOPHTMH 32 PEIHCTPALMA M
Komipecns, 6u (o nonesso B olle no-scen By 13 ce apefcTasd waoerya end-lo-end
OUEHKA HAa TPUHOCA KA OTACNHHTE AIIOPHTMM BBLPXY JIETCHTHOCTTA. KEHECTEOTO Ha
PCROHCTPYKUMATA H NOTPEGHTENICKOTO IpeskuBaBane, ToBa He HAMAINBA CrolHOCTTE Ha

HNOCTHIHATHTES pc3yaTatH, a NO-CKOPO OYCPTABA SCTECTREHE HOCOKZ THXHOTD MOo-
HATATLUIHD PAIRATHE N HHTETpaIHA.

11, 3axmiouenue ¢ acna nosoncumenna i OmpUNamMenTna ORERKA Ha OUCEPMAIONN R mpyo,

Ho obeM u sraunMocT sa HEYTHHIS NPHHOCH, OPUTHUATHOCT HA TROPHECKITE [TOCTHXEHNS H 110
CICHCH Ha pa3rjacABaHe HA HAYSHMTE DEIVITATH B PasiM'HH H3IAHAS H (QOPYMH. TpyIBT HMa
KBueCTRATA M OTIOBApA HA WINCKRAHMATA 33 JMCCPTAINS 3a noiyuasane Ha obpasoesTennara M
HAYYHATA CTENEH "IOKTOp

Ot wanpasenns pasdop ua TPYIOBETE (IMCEPTALMS M HYGIHMKAUMM KM Hes) Cumrtam. He re
OTTOBAPAT HANBIHO Ha WIMCKBAMMATA ua 3akoua 3a Pa3BHTHE Ha axajqeMuynus cheras. C genboxa
BLTpeilna yOCACHOCT aBaM NoM0KHTEHA OLCHKA | IpcliopwHiBam Ha HayunoTo mypH ga npucean Ha
mar. uEE. Panoctuna [letkoBa ofpasomarcinata W wayuma cremen "aoxtop” B
npodecHoHaNHO Hanpasienne: 3.3 ~KoMynukammonna u KOMIIOTEPHAE TEXHHKA™ 110 Hay4Ha
crenuatnoct: , KoMynuxaimonim Mpesnu 1 cucremu ™,
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1. Relevance of the problem addressed in the dissertation from a scientific and scientific-applied
perspective. Degree and levels of relevance of the problem and of the specific tasks de veloped in the
dissertation.

The problem under consideration is highly relevant, since holographic communication is emerging
as the next major stage m the development of communication services after conventional voice and video
calls. Its practical implementation poses a number of complex scientific, technological, and engineering
challenges related to the processing, compression, transmission, and visualization of large volumes of
three-dimensional data. The requirements for ultra-low latency, high reliability. high transmission rates.
and efficient handling of point clouds and other three-dimensional visual structures are particularly
significant,

The relevance of the topic is also determined by the limitations of existing mobile networks, as
well as by the capabilities expected to be provided by sixth-generation mobile networks (6G). The
development of a real holographic commumication system requires the design of a modular architecture,
the integration of sensing, computing, and commumcation components, the application of approaches
for the registration and processing of three-dimensional data, and an assessment of the quality and
efficiency of the implemented solution. The significance of the problem goes bevond its purely scientific
and technological aspects, since holographic communication has the potential for broad practical
application in education. healthcare, industry, remote work, and virtual environments such as the
metaverse.

The dissertation examines the problem in its full complexity. and the formulated objectives and
research tasks are aligned with contemporary scientific. technological, and applied needs m the field of
communication networks and svstems.

2. Degree of knowledge of the state of the problem and creative interpretation of the literature.
The doctoral candidate demonstrates a thorough and systematic knowledge of the current state of
the research problem, as well as of the related technological and research areas. The dissertation
examines 176 current literature sources, on the basis of which a systematic review of the main concepts,
approaches. and technological solutions related to the implementation of holographic communication
has been developed. A comprehensive analysis has been carried out of current scientific publications
and existing solutions in the field of holographic communication.

3. Compliance of the selected research methodoelogy with the aim and tasks of the dissertation.

The selected methodology is fully adequate to the stated objectives and research tasks. It provides
the necessary scientific and practical basis for a comprehensive study of the problem, ensures the
reliability of the obtained results, and enables the formulation of well-argued conclusions regarding the
possibilities for the implementation and further development of holographic communication, The
propesed methodology is properly structured and well justified in view of the complex nature of the
investigated subject matter related to holographic communication. It demonstrates a logical sequence,
from the theoretical analysis of existing approaches and technological limitations, through the
architectural design of the system, to practical implementation, experimental verification, and evaluation
of the obtained results. The applied systemic. mathematical, and engineering-oriented approach enables
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the precise definition of the individual functional modules, their interactions, and their role within the
overall architecture of the holographic communication system,

4. Brief analytical characterization of the nature and assessment of the reliability of the material
ont which the contributions of the dissertation are baved. .

The dissertation comprises 135 pages and includes an introduction, five chapters, and a section on
conclusions and future work. The author has structured the work very well. The content of (he individual
chapters is well balanced and organized into subsections thut appropriately reflect the description of the
experimental studies conducted and the results obtained. The text is written clearly and Competently.
demonstrating the author's knowledge of the subject area. The material on which the contributions are
based is reliable. systematic, and adequate to the stated objectives and tasks, while the obtained results
possess the necessary degree of reliability for the formulation of scientific and scientific-applied
contributions in the field of holographic communication with ultra-low latency. The contributions of the
dissertation are based on a sufficiently representative, verifiable, and scientifically substantiated
foundation.

5. Scientific and scientific-applied contributions of the dissertation. Significance of the
contributions for science and practice.

The objectives and tasks formulated at the beginning of the dissertation are ambitious; however,
MSc Eng. Radostina Petkova has addressed them successfully by proposing new methods and
approaches. 1 may state that the dissertation contains unquestionable scientific, scientific-applied, and
applied contributions. They may be assessed as significant, since they address a current and complex
problem located at the intersection of next-generation communication networks, thres-dimensional
visual data processing, artificial intelligence. and holographic telepresence systems.

The contributions of the dissertation may be summarized as follows: ?

- The scientific contribution consists in the development of original algorithms for the registration
and compression of three-dimensional visual data and point clouds. These algorithms contain
clements of novelty, have been validated through experimental resulls, und possess a
generalizable character beyond the specific implemented system; ‘|

- Thescientific-applied contributions of the dissertation consist in the development and evaluation
of methods, wlgorithms, and architectural solutions for the practical implementation of
holographic communication and holographic telepresence systems. The dissertation defines the
functional components of telepresence systems, identifies the main challenges to their
implementation, and provides a comparative analysis of existing practical developments, An
approach has been developed for extracting a three-dimensional scene from the surrounding
environment through the detection of semantic three-dimensional objects. and a practically
implemented system has been studied and evaluated.

A significant contribution is the definition and classification of network key performance
indicators related to the implementation of holographic communication systems, as well as the
assessment of the capabilities and limitations of fifth- and sixth-generation mobile networks (5G
and 6G) with respect to these indicators, The dissertation systematizes potential approaches for
optimizing both the communication network and the user side, and analyzes thegole of artificial
intelligence in meeting the requirements for low latency, high reliability, and efficient
processing of large volumes of three-dimensional data, )

- The applied contributions of the dissertation are expressed in the practical implementation of a
holographic telepresence system through the application of a modular architectural approach
and the hardware implementation of its main components. Software blocks froni key layers of
the system have been implemented, including a data collector, a data processing module, and a
module for building and aligning a three-dimensional scene.

A substantial applied result is the integration of algorithms for calibration and three-
dimensional scene extraction into the developed data processing module, which enablss the
practical capture, processing, and reconstruction of spatial information. In addition, a database
of point clouds has been created. representing different views of a given three-dimensional
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object, which may serve for the training, testing, and comparison of algorithms for three-
dimensional processing. ‘ :

6. Assessment of the degree of the doctoral candidate’s personal contribution.

For me, there is no doubt that the main contributions in the dissertation are the personal work of the
doctoral candidate. carried out under the methodological guidance of her scientific supervisor. The
presented architectural solutions, algorithms, software implementations, and experimental results clearly
demonstrate the author’s independent participation in the overall research process, The doctoral
candidate’s personal contribution is clearly expressed in the definition of the functional compenents of
telepresence systems; the development and evaluation of algorithms for three-dimensional scenes,
registration, and point-cloud compression; the analysis of network performance indicators und the role

of 5G/6G networks: and the creation of a database and an evaluation framework for three-dimensional
data.

7. Evaluation of the publications related to the dissertation. A

The number of author publications reflecting the results of the dissertation is eight. with MSc Eng.
Radostina Petkova being the first author in six of them: The publications are written in English and have
been published in established international journals and scientific forums, among which three are
particularly notable: two in Sensors and one in [EEE Access. As a result of a search’ in scientific
databases, | found that some of the publications related to the dissertation have received visible scientific
recognition, expressed through citations. The total number of citations exceeds 50. 1 consider the
publication activity related to the dissertation to be of an exceptionally high scientific leyvel. It has
received the necessary international visibility and, in both quantitative and qualitative terms, fully
satisfies and even exceeds the requirements for the award of the educational and scientific degree of
“*Doctor”. :

8. Use of the results of the dissertation in scientific and social practice. Presence of a direct
economic effect achieved, ete. Documents on which the statement is based.

The nature of the obtained results and the formulated contributions suggests their use primarily
in scientific and scientific-applied practice. The results also have potential for application in social
practice, insofar as holographic communication is related to future solutions for distance leaming,
telemedicine, industrial collaboration, virtual environments, and metaverses. No documents have been
presented certifying a direct economic effect achieved: however. such an effect should not be a leading
criterion in the evaluation of a dissertation of predominantly scientific-research and scientific-applied
character, At present, the significance of the results is expressed mainly in their scieniific validation,
applicability to future developments, and potential use as a technological and methodclogical basis for
the design of holographic communication systems. These statements are based on the content of the
dissertation, the presented author publications, the experimental results, and the established citations of
some of the publications on the topic.

9, Asvessment of the compliance of the dissertation abstract with the requirements for its
preparation, as well as of the adequacy with which the main statements and contributions of the
dissertation are reflected. I

The dissertation abstract substantively reflects the essential aspects of the dissertation, and the
requirements have been observed in accordance with the template for prepanng dissertation abstracts.

10. Opinions, recommendations, and remarks.

The dissertation submitted for my opinion is very well structured, comprehensive, and complete.
| have no substantial critical remarks regarding the dissertation, The recommendations and remarks
- ndicated helow do not diminish the achieved scientific, scientific-applied, and applied results, but are
editorial and stylistic in nature.



* Thave remarks regarding the formatting of part of the dissertation. It would ‘be advisable
to increase the size of the text in the figures and to use a uniform page numbering system,
since the dissertation currently includes both Roman and Arabic numerals.

* It 1s recommended that some of the abbreviations used in the text he replaced with their
full forms.

 Given that the dissertation includes both the practical implementation of a telepresence
system and the development of algorithms for registration and compression, it would be
useful to present, in an even clearer manner, an overall end-to-end assessment of the
contribution of the individual algorithms to latency, reconstruction quality, and user
experience. This does not reduce the value of the achieved results; rather, it outlines a
natural direction for their further development and integration.

11. Conclusion with a clear positive or negative assessment of the dissertation. 3

In terms of the scope and significance of the scientific contributions, the originality.of the creative
achievements. and the degree of dissemination of the scientific results in various pubiications and
forums, the work possesses the qualities and meets the requirements for a dissertation submitted for the
award of the educational and scientific degree of “Doctor”. i

Based on the analysis of the works (the dissertation and the publications related to it), T cogsider
that they fully meet the requirements of the Development of the Academic Staff in the Republic of
Bulgaria Act. With firm conviction, I give a positive assessment and recommend that the Scientific Jury
award M.Sc. Eng. Radostina Petkova the educational and scientific degree of “Doctor” in
Professional Field 5.3 “Communication and Computer Technology™, Scientific Specialty
“Communication Networks and Systems”,

Date: 15.06.2026 Reviewer:
{Assoc. Prof. Dr. Eng’ﬁm;gi Balabanov)
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