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Kananaat: ra.ac. g-p uHX. Crena Meroguesa Berosa-MBaHoBa

PeueH3seHT: npod. A-p uHK. Nlanuwena AceHosa lNouesa

1. O6wm nonoxeHnAa u buorpaPpuyHU AaHHK

HacTtoAwaTa peueH3na e U3roTBeHa Ha ocHoBaHue 3anosea No OX-5.3-33/28.05.2024r.
Ha pekTopa Ha TY-Codua.

Mo obaBeHMA KOHKYPC 32 3aeMaHe Ha akagemMUyHa ANBIKHOCT ,A0UeHT”, nybanKkysaH B
[OvpxaseH BecTHUK 6p. 28/02.04.2024r. ca NoAaAEHN AOKYMEHTM OT €AUHCTBEH KaHauaar - rn.
ac. a-p uHx. Ctena Metoguesa Betosa-MBaHoBa.

B npodecroHanHoto <M paseuTMe KaHAMAaTbT npugobusa OHC |, [okTop”,
npogecnoHanHo HanpasneHve 5.3 ,KOMYyHMKAaUMOHHA WM KOMMIOTbpPHa TeXHWKA“, HayyHa
cneunanHoct ,TeneBuM3MOHHa U BuaeoTexHUKa” npe3 despyapu 2019 r. Kbm MomMeHTa ToOM
3aema [ONBXKHOCT ,rnaseH acucTeHT” B Kateapa ,KomnwTbpHu cuctemun” Ha dakyntet
~KoMnioTepHKU cuctemn u TexHonorun® Ha TY — Codwma. Mn. ac. g-p Crena Bertosa Bogm
NEKUMOHHWU KypcoBe, NnabopaToOpHU U CEMMHAPHU YNPaXKHEHWA, PHKOBOAM KYPCOBM MPOEKTH,
KaHaupateT e AMNNOMEeH PbKOBOAUTEN M YNEeH Ha KOMUCHMA NO AMNNOMHM 3alNUTH, U3NbAHABA
Hay4YHO-U3CNepoBaTeNCKa AEMHOCT M M3BbPLWBA aAMUHUCTPATUBHU 334344 OTHOCHO ydebHo
HaToBapBaHe Ha KaTeapara.

2. O6w0 onMcaHKe Ha NpeACTaBEHUTE MaTepManm

B HayuyHaTa npoaykuma Ha rn. ac. g-p Crena Betosa ca npeacTtaBeHu 3a peueH3aupaHe
obuwo asapecet u aeset nybnukauuu. LecTHageceT OT TAX ca B M34aHuA, pedepupaHn M
uHAeKcMpaHu B Scopus u Web of Science, B T.4. 1 rnasa ot kHura ¢ ISBN: 978-1-53619-007-6 u
TpuHageceT nybankaumm B HepedepupaHu CNUCAHUA C HAYYHO peLeH3upaHe Uan B 6bArapcku
Hay4YHU U3[aHUA C HAy4YHO peueH3upaHe oT HauMoHanHuAa pedepeHTeH cnucbk. OT cNUcbKa ¢
nybaukauumn aeseT oT TAX ce oTanyasar ¢ SJIR dakrop.

Ypes npeacTaBeHaTa Hay4yHa NPOAYKUMA, NpeAcTaBeHa B 3aKOHOCboBpas3eH cpok, ra. ac.
A-p Crena BeToBa NOKPWBA 3aN0MEHUTE M3UCKBAHUA 33 3a€MaHe Ha akafemMuyHaTa ONbKHOCT
»~A0UEHT” NO CbOTBETHUTE NOKa3aTeNu Cnopes MUHUMANHWTE WM3UCKBAHMA HA 3aKoHa 3a
pa3sBMTUETO Ha aKkaaemuyHusa cbctas B P Bvarapua (3PACPB), MpaBuaHWKa 3a NpunaraHe Ha
3aKOHa 33 pPa3BMTMETO Ha akagemMuyHus cbetas B P Bbarapua (MMN3PACPE) u MpasunHuKka 3a



YCNOBMATAE M peAa 3a 3aemaHe Ha akaAemMMuHW AnvxHocTv B TY — Codua (MYP3AL B TY).
Tabnuua 1 v Tabnuua 2 NOKa3BaT MUHUMAHUTE U3WUCKBAHUA U NOCTUTHATUTE pesynratu ot
KaHAauAaTa no nokasartenwu.

Tabnuua 1. Bpol TOYKM NO NoKa3aTenu 3a 3aemaHe Ha AL, QoueHTt”

Mokasarten Kputepnid MuH. 6p. TOYKHK Pesynratun
OducepTaumoHeH Tpya 3a
Al npucbHaaHe Ha obpasosaTtenHa u 50T. 50T.

Hay4yHa CTeneH , JoKTop”

XabunuTauMOHEH TPyA — Hay4HK
nybaunkaumm (He no-manko ot 10) B
y e ) 60/n 3a BcAaka
B4 M3aHWA, KOUTO ca pedepupaHm 1 545,
nybaukauma
MHAEKCMPaHW B CBETOBHOU3BECTHU
6a3n faHHK C HayuHa MHPOopMaLUAa

40/n unu
HayyHa nyb6aukauua B usgaHus,
KOMTO ca pedepupaHu u PRANRSAR/IEHIE
74 P Pip CbOTHOLIEHKE Ha 133,371.
MHAEKCUPaHU B CBETOBHOM3BECTHU
6azaTa Ha NpoOTOKOA 3a

6asn gaHHW C Hay4yHa MHOOPMaUKA
A ¥ thapmiaL npuHoca

20
HayuHa ny6aukaums B /n nn

HepedepupaHu CNUCAHMA C HaYYHO PasNpEASnEHN &

rag P pvp y CbOTHOLWEHME Ha 139,01r.
PeLEH3NpaHe UK B pefaKkTUpaHu

6a3aTa Ha NPOTOKOA 3a

KONEKTUBHUW TpyLoBe
PYA npuHoca

LutnpaHua unu peueHsum s
Hay4YHU U3gaHus, pedepupanu n
MHOEKCUMPAHU B CBETOBHOMU3BECTHU
6a3u JaHHM C HayYHa MHOopMaLUA
MM B MOHOTPadumn 1 KONEKTUBHM
TomoBe

n12 10T. 70r.

LMTMpaHna unu peueHsnm B
a14 HepedepupaHu CMUCAHMA C HAYYHO 2T 36T.
peueHsnpaHe

XOopapuym Ha BOAEHU NEKLUM 3a
nocnepHUTe TpPU roAUHAU B
b6barapcku yHuBepcuTeTH,
akpeanTnpaHu ot HAOA unu B
YyHOECTPAHHU BUCLIW YYMAULA, Mo 1 To4Ka 3a BCEKH
b Cb3AafeHn n GyHKLMOHMUpPALLM MO npoBeaeH NIeKUMOHeH 120rT.
33aKOHOYCTAaHOBEHUA pej B yac
CbOTBETHaTa CTpaHa 1 no
OUCLUUNITUHK OT NPOGECUOHANHOTO
HanpasneHuWe, B KOeTo e obaBeH
KOHKYPCBLT




Tabnuya 2. O6obuieHa cnpaBka Ha 6POA U3NBAHEHM TOYKW NO HAYKOMETPUYHM NOKa3aTenw 3a
3aemaHe Ha Al ,JoueHt”

Mokasaren Kputepui MMuH. Bp. TOuKK Pesynratu
A Mokasarten 1 50T. 50T.
B Mokasaten 3 unun 4 100r. 545T.
r Cyma ot nokasatenute ot 5 go 11 200r. 272.31r.
il Cyma ot nokasaTtenute ot 12 ao 15 50T. 106r.
M Cyma ot nokazarten 30 30r. 120r.
OBLO 430r. 1093.317.

3. O6wa xapaKTepUCTMKA Ha HAay4YHOWU3CeA0BaTeNCKaTa M HAYYHONPUIOXKHATA
AENHOCT Ha KaHauAaaTa

B ooKkymeHTauuATa ca NpUNOXKeHW obWO ABajgeceT M AeBeT HayYHW pa3paboTku, oT
KOUTO eAHa rnaBa oOT KHWra W pgsajecer W ocem nybnukaumum, nogpeaeHn no rpynu:
nybankaumm, npeactaBeHU B HAyYHM HKYPHANM W CNMUCAHMA; NyBAMKAUWKW, NpeaCTaBeHu B
HaY4YHU KYPHANU M CNWUCAHMA C MMNAKT ¢akTop; NybaMKaumu, NPeACcTaBeHU HA HAUMOHANHU
bopymu 1 KoHpepeHUMK; NybNrKaLUM, NPeACTaBEHU Ha HAaUMOHANHU GOPYMU U KOHPepeHL MK
C MEeXAyHapoAaHO y4acTue; nybaukaumu, nNpeacTaBeHn Ha MewayHapoaHu ¢opymu
KoHdepeHuun.

[BsaHapeceT oT nybnukaumute ca npeactaseHn Kato xabunutaumoHeH Tpya. B Tax ca
NPeACTaBeHW WHMKEHepHW pelweHua no npobnemu oT obnactta Ha WMHPOPMALUOHHUTE
TEXHONOTMW C NPUIOXKEHUe B pasno3HaBaHeTo Ha u3o0bpaxeHua, 6GuomeauuyuHa,
Kpuntorpadua, )UBOTHOBBACTBO. MpeanoxeHu ca:

- Pa3spaboreHn anroputmMu 3a aHanu3, pasno3HaBaHe M M3BAMYAHE Ha M306paxeHus c
u3nonssaHeTo Ha rnobanHm 2D DT CWT xapakTepucTMKK, reHepupaHu Ha Hasarta Ha
MeANUMHCKU n3obpaxenuna [14], [15], [16]; MpoektupaH KpuntorpadckU anropuTbM C
noaobpeHo HMBO Ha 3aWWTa, NpeAHas’Ha4YeH 3a 3alWmMTa Ha KOMYHWUKaUMATa npu
ynpasneHue Ha ApoHose [35];

- [poeKktnpaHa buonpopmatnyHa cuctema 3a cbbupaHe u obpaboTka Ha BUONOTMYHM
nocneposatenHocTu no anroputbma Ha Needleman-Wunsch [28];

- CpasBHuTeneH aHanu3 Ha epeKTUBHOCTTA MEXAY anroputvm, minonssaw, rnobanuu 2D
DT CWT xapakTepuctuku u anroputbm, usnonssaw, CNN npu pasnosHasaHe w
W3BAMYAHE Ha MeJUUMHCKK M306pakeHua [14]; CpaBHUTEeNeH aHaNn3 Ha ePeKTUBHOCTTa
MeXay anroputmu, nsnonssawm rnobantm 2D DT CWT xapaKTepUCTUKK, TeHEpUpPaHK Ha
BTOPO M TPETO HUBO Ha AEKOMNO3MUA HA MEAUUMHCKKU U30bpaxkeHua [15];

- lNpoektupaHn paboTHM notouu 3a 06paboTKa M aHANU3 HA PEHTTEeHOBWM MEeOULMHCKU
n3obpaxernna [20] ¥ NyAMONOTUYHU MEOUULMHCKM M300pa)KeHWA, MONy4YeHW upes
KOMNIOTbpHa Tomorpagua [22]; NMpoektupaH paboTteH NOToK 3a 06paboTka 1 aHanu3 Ha
Covid cratuctmuyeckn pavHu [26]; MpoektTupaH paboTeH NOTOK 3a MHTErpupaHe Ha

A3dHHW U aHA/IN3 Ha PUCKa OT U34ye3BaHe Ha BUOOBeETeE B HNWBOTHOBBAHOTO NPON3BOACTBO
[22);



- lpepnoxeH KoHuenTyaneH MOAEN 3a UHTErPUPaAHE M aHanNMu3 Ha AaHHW B obnacTTa Ha
XUBOTHOBBACTBOTO [27];

- Knacudukauma Ha CoblLeCTBYBALLM CbBPEMEHHW NIaTGOPMM 33 aHANN3 HA MEAULMHCKK
usobpaxenusa [12]; Knacudwukauma Ha cbBpemeHHM nnathopmu 3a Cb3gasaHe Ha
pabotHn notouM B cdepata Ha MeauuuHata [19]; OueHKa Ha TeXHUYecKuTe
XapaKTepUCTUKKU, NPeuMmyLiecTBa M HeAoCTaTbLUM Ha  CblLLecTByBawM CodTyepHU
MHCTPYMEHTH 33 UHTErpMpaHe Ha AaHHWHA 6a3aTa Ha NpoBeaeH aHanus [24];

MybaukaummTe ca NpeaCTaBEHN Ha PeLEeH3UPaHn KOHGEPEHLUKU U CACaHKA, KaTo aeceT
OT TAX Ca MNpeAcCTaBeHW Ha MeXAyHapooHU KoHdepeHuuu, epgHa - Ha HaUMOHaNHa
KOHpepeHUMA C MEeXAYHapoAHO yyacTMe W eaHa e nybAMKyBaHa - B Hay4YHO ChMCaHMe.
MocoueHute nybnukaunute ca paspaboTeHn Ha aHIMUICKU €3UK M Ca UHAEKCUPAHU B Hay4HM
6a3n panmum Web of Science unu Scopus.

KaHgupaTkata npeactaBa HayvyHO-M3C/nefoBaTeNcKaTa CM AEeWHOCT rpynupaHa B ABse
HanpaBNeHuA:

1. obpaboTka, aHanu3, pa3no3HaBaHe W M3BNMYaHe Ha u3obpaxenua [11], [12], [13], [14],
[15], [16], [17], [18], [19], [20], [21], [22], [23];
2. npeHoc, uHTerpupaHe, obpabotka u aHanus Ha pganHm [23], [24], [25], [26], [27], [28],
[29], [30], [31], [32], [33], [34], [35], [36], [37], [38], [39].
Homepauuata e cbobpaseHa ¢ HOmepauuaTa Ha nybaMKauMWTe B NpeaocTaBeHara
aBTOPCKa CnpasekKa.

B Hay4yHaTa npoAyKuua ca NpeacTaBeHW ABAAECET U NeT UMTUPaHMA, Cefem OT KOMTO B
Hay4YHW AOKNAAM, MHOEKCUPAHU B HayYHU 6a3u aaHHu Web of Science nam Scopus.

HayuHo-uscneposatenckata cu geinHoct rn.ac.a-p Crena Betosa pa3suBaHa KaTo uneH
Ha Hay4HW KONIEKTUMBU MO TPWU NPOEKTa 3a Hay4YHWU U3CNenBaHUA C HAUMOHANHO GUHAHCUMpaHe.
Hemanka 4act oT pa3paboTkute ca NybAMKYBaHW B KONMEKTUB, HO ACHO MPOAWYaBa HelHuA
NOYepK B aHanNM3uTe M NpeaoXKeHUTe pelweHus Ha npobnemute. ToBa NOKassa yMEHWUATa Ha
rn. ac. A-p Crena BetoBa 3a NON30TBOPHA CbBMECTHA AEMHOCT C BOAELWMTE Cneuvanuctu no
HanpasNeHWATa OT HelHaTa Hay4HO-U3CNeA0BaTENCKA AEeMNHOCT.

4. OueHKa Ha neaarorMyecKkarta NOAroToBKa U AeMHOCT Ha KaHaMAaTa

Fn. ac. a-p vk, Crena BetoBa B Ka4ecTBOTO CU Ha €AMHCTBEH KaHAWAAT No 0baBeHUn
KOHKYPC 3a 3aemaHe Ha akafemuyHa ONBKHOCT ,AO0UEHT” 3anoyBa npenopgasaTenckaTta cu
AenHoct npes 2002r, 8 Konex No TeNeKOMYHUKALMM U NOLWM KAaTO aCUCTEHT, CTapLUM aCUCTEHT U
rnaseH acucteHT. OT 2019r. TA e Ha3Ha4YeHa KaTO [NaBEH AaCUCTEHT KbM TexHUYEeCKH
YHusepcutet-Copua. 3a nocnegHute Tpu ToAMHW TA € NPOBEXKAana NEeKUMOHHU KypcoBe,
NnabopaTtopHW WM CEMMHApHU no aucumnauHu 3a OKC ,b6akanasbp” u OKC ,maructbp” Ha
6bnrapcku e3mk u 3a OKC ,6akanasbp” Ha aHIMIACKU e3uK. TA € HaydyeH PbKOBOAUTEN W
PEeUEH3eHT Ha 3awuTuamn gunnomanTu 3a OKC ,6akanasbp” u OKC ,maructup”. KaHanpatst
Y4YacTBa KaTo YeH Ha KOMKUCUA 33 AUNNOMHM 3alLnTh 3a gunaomaHTi oT PKCT.



Ha ocHoBaHue Ha rOPEU3NIOKEHOTO CMATAM, 4Ye TN. ac. A-p uHX. Crena BetoBa Mma

Heobxoaumara npodecMoHanHa negaroruyecka NoAroToBKa U YMEHUA.

5. OCHOBHM Hay4HW U HAY4YHONPUNOXKHU NPUHOCH

MpeacraBeHaTa HaydHa NPOAYKUMA CbAbPMKA OPUIMHANHM Pe3ynTaTW B pes3yntaT Ha

Hay4HO M3cnepoBaTeNcKaTa AeMHOCT Ha . ac. A-p UHX. CTena BeTosa B ABe HanpasaeHua:

1. obpaboTka, aHanu3, pasno3HaBaHe W W3BAMYAHE Ha W306paKeHUs B T. 4. U
cneyuannsnpann BuomeanLUHCKN U BUOMETPUUHM M306paXKeHNUA; NPUNOKEHNE Ha
UHPOPMALMOHHUTE TEXHONOTUU B MEAMUMHATA;

2. npeHoc, nHTerpupaHe, 0b6paboTka M aHaNM3 Ha JaHHW C NpUnoXKeHue B obnacTTa Ha
buomeamumHaTa, KUBOTHOBBACTBOTO, MNPEHOCA Ha AaHHW, Kpuntorpaduata w
cdepara Ha obpasoBaHMeTO.

B npeactaBeHaTa HayyHa NpoAyKuuA OT ABajeceT M AeseT nybauKauuu npuHocuTe

morat ga 6baaT 0606LLEeHU NO TPYNU, HAYYHU, HAYHHO-NPUAOKHN M MPUNOKHU NPUHOCK KAKTO

cheaga:

1. HayyHu npuHocu:

MNpepnoxeH e matemaTMyeckn mogen 3a: 1. onpeaensHe BEpoOATHOCTTa 338 peanusnpaHe
Ha NpPOM3BONIEH MapWpyT MeXAy ABe KpalHW yCTPOWCTBA nNpuM  eAHOMbTHA
MapwpyTtusauma; 2. onpeaensHe ONTMMANAHMA MApLpPYT 33 NpPeAaBaHe Ha JaHHW C
KpuTepuin MuHMManHu TpaduuHu 3arybu; 3. onpegensHe Ha OBWO KONWMYECTBO Ha
Bb3MOMKHWUTE MapWyTH B KOMYHUKAUMOHHA Mpea [29].

3a ONTMMM3AUMATA Ha MapLPYTHUA NAAH € NPeanoXeH NoAXohd, 3a MaTPUYHO
npeacTaBAHe Ha pelweHuATa 3a I0KanHa MapLpyTU3aLmMa B MpexXoBuTe enemeHTu [29].
3a MHOTONbTHa PUKCUMpPaHa MapWpPyTU3aUMA € NPeANOXKEH MaTeMaTUYeCKUu MOAeN Ypes
aHA/NIMTUYHO M3BEOEHM MaTemMaTMYecKM W3pa3um OTHOCHO onpeaenaHeTto Ha: 1.
BEPOATHOCT 33 M3N0N3BaHEe Ha NMPOM3BOMEH MaplWpyT 3a TpaduueH obmeH mexay ABa
aboHaTa No HAKOW OT BB3MOXKHUTE MaplpyTH; 2. 06WOTO KOAMYECTBO HA Bb3MOMKHUTE
MapuwpyTh mexay asa aboHata; 3. BepOATHOCT OT TpaduuHu 3arybu [29].

MpeanokeH e MmaTpUyeH MoAeN ONUCBaLL Bb3/IUTe, CbeAMHUTENHUTE TMHUKM U paHra 3a
BCEKM MapLUpyT B MPEXM OT aeceT u ABageceT sb3ena [30].

Ha 6asata Ha aHanUTUYHO W3BEJEHM MATEMATUYECKM M3pasu e npeaoKeH

MaTeMaTUYECKM MOJen 3a onpefenaHe NPO30peua 3a Bb3HUKBAHE Ha KOMU3MKM B
NOKaNHU Mpexxu Tun ETepHeT 3a ABa KOMNOHeHTa: 1. Bpeme 3a pasnpocTpaHeHeHue Ha
CUrHanuTe; 2. OTHOLWEHWETO NpeAafieHV OaHHM CNPAMO CKOPOCTTa Ha npegasaHe Ha
AaHHM [31].

MpoeKkTupaH e KpunTorpadckm anropuTeM ¢ NOA06PEHO HUBO Ha 3alMTa, NPeaHasHaYeH
33 3alMTa Ha KOMYHWKaALMATA NPU ynpaBAeHUe Ha APOHOBEe. ANTOPUTLMBT NPELOCTaBs

Bb3MOMHOCT 33 0OMeH Ha [aHHW B pPEanHo BpPeme, HaAEXAHOCT Ha CbXpaHeHue ¢
usnonssaHe Ha bydep 1 focTaBAHE Ha AaHHWUTE CaMo No NpeaHasHavYeHue [35].



MpoekTupaH e KpunTorpadCckn aNropuTLM 3a TENEMETPULYHU CUCTEMM U Ba3n AaHHU CbC
CNeunanHo npeaHasHa4yeHne 1 BUCOKO HMBO Ha 3awuTa. ANropuTbMBT € cbobpaseH cbe
cneuudUiHNTE M3UCKBAHUA HA TENEMETPUYHWUTE CUCTEMM M NPEAOCTABA Bb3MOMKHOCT 3a
npeAaBaHe Ha [aHHW B peanHO Bpeme, HafeXAHOCT Ha CbXPaHEHWE Ha AaHHUTE U
TAXHOTO A0CTaBAHE A0 nonyyarten [36].

2. Hay4yHO-NpunoMHu npuHocu:

Ha ba3aTta Ha nposefeH CpaBHWUTE/NIEH aHANU3 Ha CbLLECTBYBALMTE NOAXOAU U METOAM
32 aBTOMaTM3NPaHO M3BAMYAHE Ha M30Opa)KeHUA No CbAbpIKaHWe e Cb3AafeHa TAXHA
Knacudukauma u ca aHaAU3UPaHW TEXHUTE MPEUMYLLECTBA U HEAOCTaTbUW, KOeTo Aa
NOCNY}KM Ha Hay4HaTa ODOLLHOCT KaTo OCHOBAa Npu pa3paboTBaHETO Ha HOBM METOAU M
anroputmun. HanpaBeH e CbuWo aHanuTMyeH ob30p Ha obxsaHaTuTe nybAMKauum no
npu3Haum [11].

Bb3 ocHOBa Ha npoBeaeH aHaNM3 Ha CbLUECTBYBALWM CbBPEMEHHW NAaTGOPMHU 3a aHaNU3
Ha MeAWUWMHCKM n300pakeHWA e npeanoXeHa TAXHA Knacudukauma, popmupaHa Ha
KOMMNIEKC OT TeXHU4Yecku napameTpu [12] n [13]. M3BbplueHa e OueHKa Ha TeXHUYeCKUTe
XapaKTEPMCTUKM Ha CbLLECTBYBALLM MEAULUMHCKM anapaTu 3a obpasHa avarHoctuka [12].
PaspaboTeHn ca anroputmu 3a aHanu3, pa3no3HaBaHe WU M3BAWMYaHe Ha M30OpaXKeHuAa ¢
u3non3saHeTo Ha rnobanHu 2D DT CWT xapakTepucTuKW, reHepupaHu Ha 6asaTa Ha
meauumHcku [14], [15], [16] n BuomeTpuuHmn nsobparkeHua [18]. OueHeHa e TOYHOCTTA
Ha pa3no3HaBaHe U U3BANYAHE Ype3 NPOBEXKAAHETO Ha eKCnepumeHTanHu Tectose [14],
[15], [16], [18].

PaspaboTeHun ca anroputmu 3a aHanus, pasno3HaBaHe M M3AMYaHe Ha U306pPaXKeHua C
nsnonssaHeto Ha nokanuu 2D DT CWT xapakTepucTuKM, reHepupaHuM Ha 6a3ata Ha
MeauumMHckn [17] n BuomeTpuuHu wusobparkenusa [18]. OueHeHa e TOYHOCTTA Ha
pa3no3HaBaHe W M3B/NINYAHE uYpe3 NPOBeXAAaHEeTO Ha eKCnepumeHTanHu Tectose [17],
[18].

M3BbpweH e cpaBHUTENEH aHanW3 Ha ePeKTMBHOCTTa MEXAy anropuTbm, W3NOoN3Baly,
rnobanun 2D DT CWT xapakTepucTMKM U  anroputbm, wu3snonssaw, CNN npwu
pa3no3HaBaHe U U3BNIMYAHE HA MeAULMHCKM u30bparkeHna [14].

M3BbplweH e CpaBHMTENEH aHanu3 Ha ePeKTUBHOCTTA MEXAy afropuTmMu, U3non3salum
rnobanin 2D DT CWT XapaKTepucTMKW, reHepupaHu Ha BTOPO WM TPeTO HMBO Ha
AEKOMNO3MUA Ha MegUUMHCKU M30bpareHns [15].

Ha 6a3aTa Ha npoBeAeH CPaBHUTE/IEH aHANU3 HA CbBPEMEHHM NNaTPopmMm 3a Cb3gasBaHe
Ha paboTHM noToum B chepata Ha MeauLMHaTa € NPeasIoKeHa TAXHA KnacupuKkauma no
rpynu. OueHeHn ca TeXHUTE Bb3MOMKHOCTU, TEXHUYECKU XapaKTepUCTUKM, NPEeUMYLLECTBa
M HepocCTaTbuM 33 UeNUTe Ha MeauumHata. PopmupaHM ca  NpenopbkM  3a
NPUNOXKEHWETO Ha nnatpopmuTe, cbobpasHo cneunduKkaTa Ha pellasBaHaTa 3agaya C
MeauLMHCKa Haco4veHocT [19].

Mpoektpanu ca paboTHn noToum 3a 06paboTKa M aHaNU3 Ha PEHTTeHOBU MeaULMHCKM
n3obpamenuna [20], XMCTONOTMYHU MEOMUMHCKW n30bpaxenna [21] U NyAMONOrUYHM



MeAMUMHCKM  M300parkeHna, MNOAy4eHM 4Ype3 KOMMITbpHa Tomorpadua [22].
EdexTMBHOCTTA e OueHeHa ype3 Tpu TexHuKM, 3a 06paboTKa Ha CTaTUCTMYECKW AaHHM
[22].

MpoekTMpaH e paboTeH NOTOK 3a KnacuMduKauua Ha NYAMONOTUYHU MEAWUUMUHCKM
n3obparkeHna upes npunaraHe Ha MeTOAM 3a onpepensHe Ha nogobue. CpasHeHa e U
OUEHEHa TOYHOCTTa Ha KNacMduKauuva Npu U3NON3BaHE HA KOCUHYCOBO pasCcToAHUe,
pa3sctoaHne MaHxaTbH U EBKNMA0BO pasctoaHue [23].

Ha 6asata Ha npoBeaeH CPaBHWUTENEH aHaNUM3 Ha CbLECTBYBAWM COPTyepHM
MHCTPYMEHTU 33 UHTErpupaHe Ha AaHHU Ca OLEHEHU TEXHUYECKUTE UM XapaKTEPUCTUKM,
npevmylecTsa U HegocTaTbum [24].

MpoektupaH e paboTeH NOTOK 3a NpeAcKasBaHe BEPOATHOCTTA 3a Bb3HWKBaHE Ha
cbpaedHo 3abonasaHe npu naumeHTU. M3BbpPLIEHU Ca aHANW3 M OLEHKAa Ha HerosaTa
ePeKTMBHOCT Ype3 TPU TEXHUKK 3a 06paboTKa Ha CTaTUCTUUYECKM AaHHK [23].

MpepnoxeH e moaen 3a uHTerpupaHe u obpaboTka Ha BMOMEAMUMHCKM AaHHW NpU
U3B/IMMAHETO UM OT Pa3HOPOAHU U3TOUYHUUM [25].

MpoeKTupaH e paboTeH NOTOK 33 UHTerpupaHe n 06paboTka Ha BUOMEAULMHCKN AaHHMN.
CbcraBeHu ca npasuna 3a COpPTMPAHE, YAOBONETBOPABALLM HYXAWUTE HA MEAMLMHCKUA
aHanu3 C uen M3BeXxaaHeTo Ha AaHHUTE 3a NOCNeAHUTe aKTyanHW Cnyyau Ha 3abonenu
ot Covid-19 [25].

MpoekTupaH e paboTeH NoTok 3a obpaboTka U aHanu3 Ha Covid CTaTUCTUHECKW AaHHM,
KOWTO Aa OCUrypu akTyanHa uHpopmauma OTHOCHO passuTneto Ha Covid nangemuaTa ¢
uen npegnpuemaHe Ha Mepku 3a NpeaoTBpaTABaHE Ha pa3npocTpaHeHneTo 1. OueHeHa
e edeKTMBHOCTTa My 4Ype3 W3BLPLIBAHETO Ha eKCcnepumeHTanHu Tectose. Cnopep,
nonyyeHuTte pesyntatu paboTHUAT NOTOK NPeAoCTaBA NbAHA MHGOPMAUMA 332 OLEHKA Ha
Pa3BUTUETO Ha NAHAEMMUATA 3a NPOAB/IKUTENEH Nepuoa OT Bpeme [26].

MpeanoxeH e KoHUeNnTyaneH mogen B Tpu ¢asun 3a MHTErpupaHe M aHanu3 Ha AaHHKW 3a
¥MBOTHOBDBACTBOTO. B nbpsata cu $asa Toi nNpenocTaBa Bb3IMOMKHOCT 3a CbbupaHe,
CbXpaHEeHWe U MHTerpuMpaHe Ha AaHHW; BbB BTOpaTa cu ¢a3a uanbaHABa 0bpaboTka u
Knacudukauma Ha fAaHHMTe; B TpeTata cu ¢asa M3BbPWBaA NPOUEC N0 B3MMaHe Ha
peweHnna Ha Ba3aTa Ha paHHMTe, 06paboTeHn B NnpeaxoaHuTe dasm [27].

MpoexktpaH e paboTeH NOTOK 3a MHTErpuMpaHe Ha AaHHM M aHaAW3 Ha pucka oT
“34ye3BaHe Ha BMAOBETE B XMBOTHOBbAHOTO NPOU3BOACTBO. Cb3aaseHu ca npasuna 3a
COpPTUPAHE Ha AaHHM C LeN NpenocTaBAHETO Ha MHGOPMaUMA OTHOCHO TEHAEHUMATA 3a
PBCT Ha nonynauuATta 3a AafeHa Nnopoja npes AafeH nepuos OT Bpeme Bb3 OCHOBA Ha
npeaBapuTeNHO CbbpaHW CTaTUCTMYECKM AaHHW. TOBa NO3B0/ABa NpPeAnpUEeMaHeTo Ha
MepKH! 3a 3almMTa OT M34e3BaHe Ha NOPOoAM KUBOTHHM [27].

MpoektupaHa e buonpopmatnuyHa cuctema 3a cbbupaHe n obpaboTka Ha BMONOrMYHM
nocneposatenHocTM  no  anroputbma Ha  Needleman-Wunsch  3a  rno6anHo
noApaBHABaHE, C Bb3MOMHOCT 3a CbXpaHeHME Ha WCTOpUATa Ha pe3ynTatuTe 3a
HeonpegeneH nepuop oT Bpeme. OueHeHa e edEKTUBHOCTTA Ha cucTemara 4pes



NPOBEAEHW EeKCMepMMEHTaNHU TecToBe OTHOCHO TOYHOCTTa Ha NoApaBHEHWTe
nocneposarenHocTu [28).

MNposeaeHn ca uscneasaHWA 3a onpefensHe Ha: 1. BEpPOATHOCTTa 3a peanusupaHe Ha
MapLWpyT CNpPAMO BEPOATHOCTTA 33 HepaboTocnocobHOCT Ha MPEKOBUTE €NeMEHTU B
MpesKaTa; 2. BEPOATHOCTTA 3a OCbLUECcTBABAHE Ha TpaduueH obmeH mexxay asa aboHaTta
N0 HAKOW OT Bb3MOXHMTE MapWpPyTM Ha JadeHaTa Mpexa npu  MHOronbTHa
MapLwpyTu3auma; 3. BEpOATHOCTTA 33 Bb3HWKBAHE Ha TpaduuHuM 3arybu npm eAHONBTHA K
MHOronbTHa MapLupyTu3sauusa [29].

MpoBeaeHn ca w3cneaBaHWA OTHOCHO ONpeaenAaHeTo Ha: 1. BepoATHOCTTa Ha
OCblLecTBABaHe Ha AaAeH MapwpyT Mexay ABa aboHaTa; 2. BepoATHOCTTa 3a 06MeH Ha
A3HHU NO HAKOW OT Bb3MOXKHMTE MApLIPYTU MexAay ABa aboHaTa npu mpesku ¢ 10 u 20
Bb3ena; 3. BEpOATHOCTTA 3a 3arybute Ha JaHHWU NPU MPEXKK OT AECET U ABajeceT Bb3ena
npuv eAHONBTHA U MHOTONBTHA MapLpyTusauma [30].

lNpoBeneHn ca u3cneaBaHuAa 3a AbAXMHA Ha Kabena ot 50,100,500, 1000, 2000m. 3a

NOKa/IHA MpeXun TMN ETepHeT CbC CKOPOCT Ha NpeaaBaHe Ha AaHHK10 Mb/s, 100 Mb/s,
1000 Mb/s. 0THOCHO: 1. BAMAHMETO Ha BPEMETO 3a Pa3npoCTPaHEHeHWe Ha CUTHanuTe B
NOKaNHU MpPEeXu; 2. NnpeaasBaHeTo Ha onpeaeneH Macus oT UHpopmauma [31].

Ha 6a3ata Ha npoBeaeH aHaAM3 Ha CbLWECTBYBALWIM NNATGOPMMU 33 AUCTAHUUOHHO W
OHNanH obyyeHue ca npeanoxewu: 1. codTyepeH WHCTPYMEHT, YA0BO/ETBOPABALL,
YyCNOBMATA U KpUTEPUUTE 33 ANCTAHUMOHHO O0DyyeHue, ypes KOWTO Aa ce NPOoeKTUpaT 1
peanu3npaTt CKpUNTOBE 3a AMUCTaHUWMOHEH obyuuTeneH npouec [32]; 2. nnatdopma 3a
AVWCTAHUMOHHO 0by4yeHue, OTroBapsAlWa Ha M3MKBaHWUATA 33 MNPOBEXAaHe Ha
AUCTaHUMOHHO 0byyeHue [33].

MpeonoxeHo e HOBOBbBEAEHWE 4pe3 Cb3gaBaHe Ha ckpuntose 3a WEB — Remote

Desktop Bpb3Ka KbM TepMUHaNEH CbpBbP, YPe3 KOETO Ce ONTUMM3Mpa ObyuuTenHWs
npouec 6e3 aa ce M3UCKBA UHCTaNALMUA Ha NOTPEBUTENCKU KOMNIOTbPHKU cuctemu [33].

Ha 6asata Ha npoBeaeH aHanM3 Ha TeopuATa Ha AETEPMUHMPAHUA XayCc B
KpuntorpapuaTa ca aHanusaMpaHu: 1. 0COBEHOCTUTE Ha HeNUHEWHUTE AUHAMUYHM
cuctemu; 2. brokosuTe cxemun 3a wudposaHe, kato DES u AES; 3. ncesaocny4aitHute
reHepartopu, Kato RSA [34].

lpoBeaeHn ca n3cnenBaHUA 3a OUEHKA Ha ePeKTUBHOCTTA Ha NPEANOMKEHUA aNropUTbM
npu: 1. cnyyan Ha ABa ABHM TEKCTa, KOUTO Ce pa3nu4yaBaT Nno eauH BUT u eauH Knwou; 2.
CNy4an Ha eiUH ABEH TEKCT U ABA KKYa, KOUTO Ce pa3nnyasaT no eguH 6UT; 3. cTeneHTa
Ha naeuHeH epeKT cnpAmo Kpuntorpadckute anroputmu Vigenere, DES n AES [35].
[fpoBefeHO e eKCcnepuMeHTaNHO u3cneaBaHe Ha CTPyKTypata Ha P ¢yHKuMa Ha
npegnoxeHua kpuntorpadpcku anroputom IDA Ha 6asaTa Ha Tpu NOCTaBeHU KpuTepua: 1.
4yeTupuTe U3X04HW BUTa, NONyYeHU B pe3ynTaT Ha S maTpuuara B i-TMa uuKbA, TpabBa aa
6baaT Taka pasnpeaeneHu, Ye ABa OT TAX Aa MOraT Aa NOBAUAAT Ha cpeaHuTe Butose Ha
UMKbAa i + 1, a apyrute aBa 6uTa Aa NOBAUAAT Ha KpalHuTe GuTOBE; 2. YeTupuTe
n3xoaHu 6uTta Ha maTpuuaTa S B cneaBalma UMKbA TpAbBa Aa NOBAWAAT Ha Pe3yaTaTUTe
OT LWECT pasNM4HK S MaTPULUM U HUTO €4Ha OT ABOMKUTE OT TE3M YETUPM M3XOAHU BUTa He
TpAbBa Aa NOCTLNBA Ha BXOA4a Ha KOATO U Aa e S maTpuua; 3. 3a Asete S matpuum, Si u Sk,



aKO HAKOW OT M3xoaHUTe BUTOBE Ha MaTpuuaTa Si B CneaBalumMa LMKbA 3acara cpegHuTe
6uTtoBe Ha maTpuuara Sk, Torasa HUKOM OT U3xoaHUTe BuToBe Ha Sk He TpabBea aa 3acara
cpeaHuTe buTtose Ha Si [37].

[fpoBefeHO e eKCnepuMeHTaNHo u3cneaBaHe Ha CBOWCTBOTO ,NnaBuHeH edekt” Ha
npeanoxernunn IDA anroputbm. M3cnensBaHu ca ABa pa3NUYHM ABHM TEKCTa, pa3nuMyasBallm
ce No eAuH BUT M €AMH KNIOY, KAaKTO M ABa KAKOYa, pa3nnyasalym ce no eanH 6ut n eguH
ABEH TeKcT [38].

lpoBeneH e aHanNM3 Ha KOHUENUMATa U METOAUTE, U3NON3BAHWU B U3KYCTBEHUA UHTENEKT
33 B3MMaHe Ha peleHua M Bpb3KaTa My ¢ MHTepHeT Ha HewaTa NpW pelwasaHeTo Ha
npobnemn ¢ Uen NOCTUraHETO Ha NpPaKTMYeCcKW nporpec. B aHanusa ca BKAKOYEHM
M3NON3BaHW METOAMU, eTanu Npu B3MMaHe Ha pelweHua ¢ uanonseaHe Ha NN, chepu Ha
npunoxenue Ha UK, copTyepHu nnatPopmu 3a aHaNM3 U BU3yanm3aumnsa Ha MeaUUUHCKU
AaHHK C NPUNOXKeHWe B 3apaseonassaHeTo [39].

MpunaoxcHu npuHocu:

lMpoBeaeHM Cca eKCNepuMMEeHTaNHW W3CNenBaHMA 33 onpegensHe TOYHOCTTA Ha
pa3no3HaBaHe W U3BAMYAHE NPW anroputmu, usnonssawm CNN [14], rnobanHu 2D DT
CWT xapaktepuctuku [14], [15], [16] u nokanumu 2D DT CWT xapaktepucTuku [17],
reHepupaHu Ha 6asata Ha MeAULUHCKM U306parkeHns.

MNpoBegeHM ca eKCNepuMEHTA/NIHW WU3CNeABaHMA 33 onpeaenAHe TOYHOCTTA Ha
pa3no3HaBaHe W WM3BAWYAHE NpW anropuTmu, usnonssawwm rnobanHn 2D DT CWT
XapaKTepUCTUKM M nokanHu 2D DT CWTxapakTepucTUKW, reHepupaHu Ha Oa3aTta Ha
bruomeTpuyHM n3obpaxkeHus [18].

Peanu3supanu ca paboTHu notoum 3a 06paboTka U aHaNM3 Ha PEHTTEHOBU MEeAMLMUHCKM
n3obpaxeHua [20], XUCTONOTMYHKM MEAUUMHCKKM M30bparkenua [21] U NyaAmMoNornyHn
MeAULUHCKU M300parkeHna, NONy4eH Yypes KOMNIoTbPHa Tomorpadua [22].

Peanusaupan e paboteH nOTOK 3a KnacuPpukauma Ha NyIMONOTMYHU MEAULMHCKK
n3obpaxeHna Ypes npunaraHe Ha MeToaM 3a onpepensHe Ha nopobue. CpaBHeHa e U
OLEHeHa TOYHOCTTa Ha KaacuduKauma nNpu M3NON3BaHE HA KOCMHYCOBO Pa3CTOAHWUE,
pasctoaHne MaHxaTbH 1 EBKNMAOBO pascToaHue [23].

MpepnoxeHn ca nNpPenopbku 3a MPUNOKEHUETO HA aHanusupaHute codTyepHH
WHCTPYMEHTM 33 WMHTErpuMpaHe Ha [AaHHW, CbobpasHo cneumduKkaTa Ha peluaBaHaTta
3apava [24].

Peanusnpan e paboTeH NMOTOK 33 NpeAcKa3BaHe HAa BEPOATHOCTTA 33 Bb3HMKBAHE Ha
CbpaeyHo 3abonasaHe npu nayueHTn [23].

Peannsn3paH e paboTeH NOTOK 3a MHTerpupaHe M 06paboTka Ha BUOMEANLMHCKU AaHHMW.
MpunoxeHn ca Npasuna 3a COpPTMPaHe, YA0BONETBOPABALLUM HYXAUTE HA MEAWULMHCKUA
aHanu3 c uen M3BEXAAHETO Ha AaHHUTE 3a NOCNEAHUTE aKTyalHW cnyyau Ha 3abonenu
ot Covid-19 [25].

PeanusvpaH e paboTeH NOTOK C M3NON3BAHETO HAa KOMMOHEHTWM 33 M3BbpPLIBaHE Ha
dunTpupaHe, COpTUpaHe U arperMpaHe Ha AaHHK [26].



- PeanusupaH e paboTeH NOTOK 3a MHTErpvpaHe Ha AaHHM W aHaAW3 Ha pPuCKa OT
n34yespaHe Ha BUAOBETE B }KMBOTHOBBAHOTO NpOM3BOACTBO [27].

- Peanusupana e 6uondopmaTtnuHa cuctema 3a cbbupaHe u obpaboTka Ha 6uonoOrnUYHK
nocneposatenHocTy no  anroputema  Ha  Needleman-Wunsch 33 rnobanHo
nojpaBHABaHe, MNO3BONABALLA CbXPAHEHWETO Ha WCTOPMATA Ha pesynTatute oOT
n3cneaBaHuUA 3a HeonpeaeneH Nepuog, ot speme [28).

- lpoBeaeHn ca eKCNepMMEHTaNHU TecToBe 33 OUeHKa Ha epeKTUBHOCTTA Ha cucTemarta
npu rnobanHo noapasHABaHe Ha 6MONOrMYHK NocneaoBaTeNHOCTH [28].

- PeanusupaH e kpuntTorpadckm anroputTbMm ¢ NoAobpeHo HMBO Ha 3almMTa, NpeaHa3HaveH
3a 3alMTa Ha KOMYHUKALMATA NpU ynpasaeHue Ha gpoHose [35].

- Peanu3supaH e kpuntorpadcku anropuTbm 3a TENEeMETPUUYHU CUCTEMU M Ba3K AaHHM CbC
cneuunanHo npeaHasHaYeHUe U BUCOKO HMBO Ha 3awmTa [36].

Homepaumata e cvobpaseHa ¢ HOmepauuAaTa Ha nybaukauuuTe B npepocTaBeHaTa
aBTOPCKa CNpaBKa.

B HayyHaTa cM nNpoayKuMa KaHAMAATLT npuaara nNybanKaummu OT HayYHW W34aHuA
pedepupaHn U MHAEKCUPaAHUW B Hay4yHM 6a3u aaHHm Scopus m Web of Science. Ypes Tax rn.a
c.a-p Crena BetoBa foKa3sa cegem 6pos LMTUPaHUA Ha CBOM NyBAMKaUMK.

6. 3HauUMMmoOCT Ha NMPUHOCUTE 33 HAYKaTa U NPaKTUKaTa

3a aKTyaqHOCTTa MW 3HAYMMOCTTa Ha MNOCTUrHATUTE pPe3ynTatM CBUAETeNCTBaT
LUTUPAHUATA Ha BBArapCcKM U YyKAECTPaHHU aBTOPM, YMUTO NybauMKaumm ca B usgaHma c SIR
dakTop UK ca uHAEKCMpaHu B HayyHu 6asmn ganHuM Web of Science u Scopus.

PeueHaupaHute nybauKkauMum ce OTAMYaABaT ¢ A06PO HAyYHO KauvyecTBO, NOrMYecka
BPb3Ka, aprymeHTaumsa, ODOCHOBAH aHanNM3 WM ymMeHua Yy KaHAMAaTa 3a HaMMpaHe Ha
WHXXEHEPHU peLleHuns.

Mo OTHOWeHWe Ha HayKOMeTPUYHM NOoKas3aTenu CbrNacHO NpeacTaBeHaTa HayyHa
NPOAYKUMA 1. ac. 4-p MHXK. CTena BeToBa HagBULLIABA MUHUMANHUTE HALMOHAIHWA M3UCKBAHKUA
3a 3aemaHe Ha aKkajemuyHa ANBXKHOCT ,A0UeHT” no npodecuoHanHo Hanpasnedue 5.3
»KOMYHMKAUMOHHA M KOMNIOTBbPHA TEXHUKA".

7. KpUTHYHM 6enexkn u npenopbKu

MNpencraseHaTa Hay4yHa NPOAYKLUMA NO HACTOAWMA KOHKYPC 32 3aeMaHe Ha akagemMuuHa
ANBIKHOCT ,AOUEHT" e Npeuun3Ho NoAroTBeHa U 0popMeHa CbrNacHO M3UCKBAHMATA Ha 3aKkoHa
3a PasBUTUETO Ha aKaAemMUYHUA cbeTas B P bvarapua (3PACPE), MpasunHuWKa 3a npunaraHe Ha
3aKoHa 3a pa3sBUTUETO Ha akaaeMWMYHUA cbcTas B P Bbarapua (MMN3PACPB) u MpaBuaHKKa 3a
yCNnoBuATa U peaa 3a 3aemMaHe Ha akageMUYHU AnbKHocTu B TY — Codua (MYP3AL B TY). Kbm
€AIMHCTBEHNA KaHAMAAT B KOHKYPCa HAMamM OTMNPABEHU CbLUECTBEHW KPUTUYHU Benexku.
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MpenopbyBam Ha KaHAMAATBT M. ac. 4-p UHXK. CTena BeTosa Aa NpoabaKK Hay4yHO-
n3cneaoBaTeNncKkaTa cu U npenoaasaTenckarta AeMHOCT BCe Taka CbBECTHO U 3aabNB0oYeHO.

8. /InuHKM BNeYaTneHunA U CTaHOBULLE HA peLeH3eHTa

B cvemectHaTa Hu pabota rn. ac. a-p Crena BertoBa Kato npenogasaten W
aAMWHUCTPATUBEH OTTOBOPHMK MO y4ebHO HaToBapBaHe Ha KaTegpa ,KomnoTbpHU cucTemmn”
NOKa3a yMEeHWA 3a YCNewWHO pa3pellaBaHe Ha CAOXMHWU Kasycu. Ta LEeMOHCTpUMpa YMEHUA 3a
ekMnHa paboTa B Hay4yHO-U3CNEO0BATENCKU MPOEKTU ¢ Konerm oT PKCT B obnactta Ha
MHOOPMALUOHHUTE TEXHONOTUM U CTYAEHTH.

3AKNHOYEHUE

Ha ocHoBaHMe npeacTaBeHaTa HayyHa NPOAYKUMA W OOKYMEHTAUMA, 4Ype3 KOMTO
€AMHCTBEHNA KaHAMOaT NO HacTOAWMA KOHKYPC WM3NbAHABA M HaABWWAaBa MWUHUMAaNHUTE
M3NUCKBAHWMA HAa 3aKOHA 33 Pas3BMTUMETO Ha aKagemMuyHua cbcTaB B P Bbarapusa (3PACPB),
MpasuaHnKa 3a npuiaraHe Ha 3akoHa 33 Pa3BUTUETO HA aKaAEMUYHUA CbCTas B P bbarapua
(MN3PACPB) 1 MNpaBuaHKKa 33 YCAOBUATA M peaa 3a 3aeMaHe Ha akageMUYHU ANbXKHOCTM B TY
— Codua (MYP3A[ B TY), TexHua obem, Ka4yecTBo, akTyanHOCT M 3HAYMMOCT nNpeanaram rn. ac. 4-
p nHx. Crena Metogmesa BeToBa-MBaHOBa Aa 3aeme akagemuyHa AnbxHocT ,JAOUEHT” B
npogecnoHanHo HanpasneHue 5.3. KOMyHMKALMOHHA U KOMNIOTbPHA TEXHWKA NO CNeuuanHocT
»~ABTOMaTU3MPaHU cucTeMu 3a 06paboTka Ha MHPopmauma u ynpasneHune”.

Codmsn PELLEH3EHT:

19.08.2024 . /npod. a-p unxk. A. Nouesa/
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REVIEW

by competition for the academic position of "Associate Professor"
professional field 5.3 Communication and computer technology
scientific specialty: Automated information processing systems and control
announced in SG 28/02.04.2024
Candidate: ch. assist. prof. PhD eng. Stella Metodieva Vetova-lvanova

Reviewer: Prof. PhD Eng. Daniela Asenova Gotseva

1. General information and biographical data

This review was prepared on the basis of order No. OX -5.3-33/28.05.2024. of the
rector of TU-Sofia. According to the announced competition for the academic position
"associate professor ", published in the State Gazette No. 28/02/04/2024 documents have been
submitted by the only candidate - ch. assist. prof. PhD eng. Stella Metodieva Vetova-lvanova.

In his professional development, the candidate obtained the educational and scientific
degree "Doctor", professional direction 5.3 "Communication and computer technology",
scientific specialty "Television and video technology" in February 2019. He currently holds the
position of "chief assistant" in the Department “Computer Systems” of the Faculty "Computer
systems and technologies" of TU - Sofia. Ch. assist. prof. PhD eng. Stella Vetova, leads lecture
courses, laboratory and seminar exercises, supervises course projects. The candidate is a thesis
supervisor and a member of the thesis defense committee, carries out research activities and
performs administrative tasks related to the department's academic load.

2. General description of the submitted materials

In the scientific production of ch. assist. prof. PhD eng. Stella Vetova, a total of twenty-
nine publications have been submitted for review. Sixteen of them are in publications
referenced and indexed in Scopus and Web of Science, including a book chapter with ISBN: 978-
1-53619-007-6 and thirteen publications in non-refereed peer-reviewed journals or in Bulgarian
peer-reviewed scientific publications from the National Reference List. From the list of
publications, nine of them are distinguished by the SJR factor. Through the presented scientific
production, presented within the legal term, ch. assist. prof. PhD eng. Stella Vetova meets the
requirements for holding the academic position "associate professor" according to the relevant
indicators of the minimum requirements of the Law on the Development of the Academic Staff
in the Republic of Bulgaria (LDASRB), the Regulations for the Implementation of the Law on the
Development of the Academic Staff in the Republic of Bulgaria Bulgaria (RILDASRB) and the
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Regulations for the terms and conditions for occupying academic positions at the TU - Sofia
(RTCOAP at the TU).

Table 1 and Table 2 show the minimum requirements and the candidate's achieved
results by indicators.

Table 1. Number of points by indicators to occupy academic position “associate professor”

Indicator Criteria Min. number of points Results

Dissertation for the award of the

Al educational and scientific degree 50 50
"Doctor"
Habilitation work - scientific
publications (not less than 10) in
publications that are referenced 60/n for each

B4 . . - 545
and indexed in world-famous publication
databases with scientific
information
SCIe'?tIﬂF publication in 40/n or distributed in

r7 publ'lcatlons Fhat are referenced ratio on the base of 1333
and indexed in world-famous -
databases of scientific information contriiution prtaco]
Scientific publication in non- 20/n or distributed in

rg refereed peer-reviewed journals or ratio on the base of a 139,01
in edited collective works contribution protocol
Citations or reviews in scientific
publications referenced and

012 inde>fed |n world-fampus de.)tabases 10 70
of scientific information orin
monographs and collective
volumes
n14 Citations or revievys in ngn- ) 36

refereed peer-reviewed journals
Schedule of lectures for the last
three years at Bulgarian
universities accredited by NEAA or
at foreign higher schools,

W established and functioning 1 point for each lecture 120

according to the law in the
respective country and in the
disciplines of the professional field
in which the competition was
announced

hour
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Table 2. Summary report of the number of completed points according to scientometric
indicators for occupation of academic position “associate professor”

Indicator Criteria M|n|mum'number o Results
points

A Indicator 1 50 50

B Indicator 3 or 4 100 545
r Sum of indicators from 5 to 11 200 272.31

il Sum of indicators from 12 to 15 50 106

H Sum of indicator 30 30 120
TOTAL 430 1093.31

3. General characteristics of the research and applied research activities of the
candidate

A total of twenty-nine scientific developments are attached to the scientific
documentation, of which one book chapter and twenty-eight publications, arranged in groups:
publications presented in scientific journals and magazines; publications presented in scientific
journals and magazines with an impact factor; publications presented at national forums and
conferences; publications presented at national forums and conferences with international
participation; publications presented at international forums and conferences.

Twelve of the publications are submitted as habilitation theses. They present
engineering solutions to problems in the field of information technologies with application in
image recognition, biomedicine, cryptography, animal husbandry. The following items have
been proposed:

- Developed algorithms for image analysis, recognition and retrieval with the use of
global 2D DT CWT features generated on the basis of medical images [14], [15], [16]; A security-
enhanced cryptographic algorithm designed to secure drone control communication [35];

- A developed bioinformatics system for collecting and processing biological sequences
using the Needleman-Wunsch algorithm [28];

- A comparative performance analysis between an algorithm using global 2D DT CWT
features and an algorithm using CNN in medical image recognition and retrieval [14]; A
comparative performance analysis between algorithms using global 2D DT CWT features
generated at the second and third level of medical image decomposition [15];

- Developed workflows for processing and analysis of X-ray medical images [20] and
pulmonology medical images obtained by computed tomography [22]; A developed workflow
for processing and analysis of Covid statistics [26]; A developed workflow for data integration
and species extinction risk analysis in livestock production [27];

- A proposed conceptual model for data integration and analysis in the field of animal
husbandry [27];
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- A classification of existing modern medical image analysis platforms [12]; A
classification of modern platforms for creating workflows in the field of medicine [19]; An
assessment of the technical characteristics, advantages and disadvantages of existing software
tools for data integration based on an accomplished analysis [24];

The publications have been presented at peer-reviewed conferences and journals, ten
of which have been presented at international conferences, one - at a national conference with
international participation, and one has been published in a scientific journal. The mentioned
publications have been developed in English and have been indexed in scientific databases Web
of Science or Scopus.

The candidate presents his research activity grouped in two directions:

1. image processing, analysis, recognition and retrieval [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23];

2. data transfer, integration, processing and analysis [23], [24], [25], [26], [27], [28], [29],
[30], [31], [32], [33], [34], [35], [36], [37], [38], [39].

The numbering of the articles is according to the numbering of the publications in the
provided author’s reference.

Twenty-five citations have been presented in the scientific documentation, seven of
which are in scientific reports indexed in scientific databases Web of Science or Scopus.

Ch. assist. prof. PhD eng. Stella Vetova has been developing her scientific and research
activities as a member of scientific teams on three nationally funded scientific research
projects. A significant part of the developments have been published in a team, but her style is
clearly visible in the analyses and proposed solutions to the problems. This shows ch.
assist.prof. PhD eng. Stella Vetova's skills for a beneficial united activity with the leading
specialists in the areas of her research activity.

4. Assessment of the pedagogical preparation and activity of the candidate

Ch. assist. prof. PhD eng. Stella Vetova, as the only candidate in the announced
competition for the academic position "associate professor", began her teaching activity in
2002 at the College of Telecommunications and Posts as an assistant, senior assistant and chief
assistant. From 2019 she has been appointed as a chief assistant at the Technical University-
Sofia. For the last three years, she has conducted lecture courses, laboratory and seminar
courses for the Bachelor's and Master's degrees in Bulgarian and for the Bachelor's degree in
English. She is the supervisor and reviewer of defended diplomas for the Bachelor's and
Master's degree programs. The candidate participates as a member of the committee for
diploma defenses for FCST graduates. On the basis of the above, | believe that ch. assist.prof.
PhD eng. Stella Vetova, has the necessary professional pedagogical training and skills.

5. Main scientific and scientific-applied contributions

The presented scientific production contains original results as a result of the scientific
research activity of ch. assist.prof. PhD eng. Stella Vetova, Ph.D., in two fields:
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1. processing, analysis, recognition and retrieval of images, including specialized
biomedical and biometric images; application of information technologies in medicine;

2. transfer, integration, processing and analysis of data with application in the fields of
biomedicine, animal husbandry, data transfer, cryptography and the field of education.

In the presented scientific production of twenty-nine publications, the contributions can
be summarized by groups, scientific, scientific-applied and applied contributions as follows:

1. Scientific contributions:

- A mathematical model is proposed for: 1. determining the probability of realizing an
arbitrary route between two end devices in one-way routing; 2. determination of the optimal
route for data transmission with the criterion of minimum traffic losses; 3. determining the
total number of possible routes in a communication network [29];

- For the optimization of the route plan, an approach for matrix representation of the
local routing decisions in the network elements has been proposed [29];

- For multipath fixed routing, a mathematical model is proposed through analytically
derived mathematical expressions regarding the determination of: 1. probability of using an
arbitrary route for traffic exchange between two subscribers along any of the possible routes;
2. the total number of possible routes between two subscribers; 3. probability of traffic losses
[29];

- A matrix model was proposed describing the nodes, connecting lines and rank for each
route in networks of ten and twenty nodes [30];

- Based on analytically derived mathematical expressions, a mathematical model is
proposed for determining the window for the occurrence of collisions in Ethernet-type local
networks for two components: 1. signal propagation time; 2. the ratio of transmitted data to
the data transmission rate [31];

- A security-enhanced cryptographic algorithm designed to protect drone control
communication. The algorithm provides real-time data exchange, storage reliability using a
buffer, and delivery of the data only as intended [35];

- A cryptographic algorithm was designed for telemetry systems and databases with a
special purpose and a high level of protection. The algorithm is designed according to the
specific requirements of telemetry systems and provides the possibility of real-time data
transmission, reliability of data storage and their delivery to the recipient [36].

2. Scientific and applied contributions:

- On the basis of a comparative analysis of the existing approaches and methods for
automated extraction of images by content, their classification was created and their
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advantages and disadvantages were analyzed, which would serve the scientific community as a
basis for the development of new methods and algorithms. An analytical overview of the
covered publications by features was also made [11];

- Based on an analysis of existing modern platforms for the analysis of medical images,
their classification is proposed, formed on a set of technical parameters [12] and [13]. An

evaluation of the technical characteristics of existing medical imaging devices was performed
[12];

- Algorithms have been developed for image analysis, recognition and retrieval using
global 2D DT CWT features generated on the basis of medical [14], [15], [16] and biometric
images [18]. Recognition and retrieval accuracy was evaluated by conducting experimental
tests [14], [15], [16], [18];

- Algorithms have been developed for image analysis, recognition and extraction using
local 2D DT CWT features generated on the basis of medical [17] and biometric images [18]. The
accuracy of recognition and extraction was evaluated by conducting experimental tests [17],
(18];

- A comparative performance analysis has been performed between an algorithm using
global 2D DT CWT features and an algorithm using CNN in medical image recognition and
retrieval [14];

- A comparative performance analysis has been performed between algorithms using
global 2D DT CWT features generated at the second and third level of medical image
decomposition [15];

- Based on a comparative analysis of modern platforms for creating workflows in the
field of medicine, their classification by groups is proposed. Their options, technical
characteristics, advantages and disadvantages for the purposes of medicine are evaluated.
Recommendations for the application of the platforms have been formed, according to the
specifics of the solved task with a medical focus [19];

- Workflows have been designed for the processing and analysis of X-ray medical images
[20], histological medical images [21] and pulmonological medical images obtained by
computer tomography [22]. The performance has been evaluated using three statistical data
processing techniques [22];

- A workflow has been designed for the classification of pulmonology medical images by
applying similarity determination methods. A classification accuracy using cosine distance,
Manhattan distance and Euclidean distance have been compared and evaluated [23];

- On the basis of a comparative analysis of existing software tools for data integration,
their technical characteristics, advantages and disadvantages have been evaluated [24];
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- A workflow has been designed to predict the likelihood of heart disease in patients.
Analysis and evaluation of its effectiveness have been performed using three statistical data
processing techniques [23];

- A model has been proposed for the integration and processing of biomedical data
when extracting them from heterogeneous sources [25];

- A workflow has been designed for the integration and processing of biomedical data.
Sorting rules have been compiled to meet the needs of medical analysis in order to display the
data on the most recent cases of Covid-19 patients [25];

- A workflow for the processing and analysis of Covid statistical data has been designed
to provide up-to-date information on the development of the Covid pandemic in order to take
measures to prevent its spread. Its effectiveness has been evaluated by performing
experimental tests. According to the obtained results, the workflow provides complete
information to assess the evolution of the pandemic over a long period of time [26];

- A three-phase conceptual model for husbandry data integration and analysis is
proposed. In its first phase, it provides the ability to collect, store and integrate data; in its
second phase, it performs data processing and classification; in its third phase, it performs a
decision-making process based on the data processed in the previous phases [27];

- A workflow has been designed for data integration and species extinction risk analysis
in husbandry production. Data sorting rules are created to provide information about the
population growth trend for a given breed over a period of time based on pre-collected
statistics. This allows measures to be taken to protect animal breeds from extinction [27];

- A bioinformatics system has been designed for the collection and processing of
biological sequences according to the Needleman-Wunsch algorithm for global alignment, with
the possibility of storing the history of the results for an indefinite period of time. The efficiency
of the system has been evaluated by performing experimental tests on the accuracy of the
aligned sequences [28];

- Studies have been conducted to determine: 1. the probability of realizing a route
versus the probability of inoperability of the network elements in the network; 2. the
probability of traffic exchange between two subscribers along any of the possible routes of the
given network in case of multipath routing; 3. the probability of occurrence of traffic losses in
one-way and multi-way routing [29];

- Studies have been conducted regarding the determination of: 1. the probability of a
given route between two subscribers; 2. the probability of data exchange along any of the
possible routes between two subscribers in networks with 10 and 20 nodes; 3. the probability
of data loss in networks of ten and twenty nodes in one-way and multi-way routing [30];
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- Tests have been carried out for cable lengths of 50, 100, 500, 1000, 2000m. for
Ethernet-type local networks with a data transmission speed of 10 Mb/s, 100 Mb/s, 1000 Mb/s.
regarding: 1. the influence of signal propagation time in local networks; 2. the transmission of a
certain array of information [31];

- Based on an analysis of existing platforms for distance and online learning, the
following is proposed: 1. a software tool satisfying the conditions and criteria for distance
learning, through which to design and implement scripts for a distance learning process [32]; 2.
a distance learning platform meeting the requirements for conducting distance learning [33];

- An innovation has been proposed by creating scripts for WEB - Remote Desktop
connection to a terminal server, which optimizes the training process without requiring the
installation of user computer systems [33];

- On the basis of an analysis of the theory of deterministic chaos in cryptography, the
following has been analyzed: 1. the features of nonlinear dynamic systems; 2. the block
encryption schemes, such as DES and AES; 3. the pseudorandom generators, such as RSA [34];

- Studies have been conducted to evaluate the effectiveness of the proposed algorithm
in: 1. the case of two plain texts that differ by one bit and one key; 2. case of one plain text and
two keys that differ by one bit; 3. the degree of avalanche effect compared to Vigenere, DES
and AES cryptographic algorithms [35];

- An experimental study of the P function structure of the proposed IDA cryptographic
algorithm has been conducted based on three set criteria: 1. the four output bits obtained as a
result of the S matrix in the i-th cycle should be distributed in such a way that two of them be
able to affect the middle bits of cycle i + 1 and the other two bits to affect the end bits; 2. the
four output bits of the S matrix in the next cycle must affect the results of six different S
matrices, and none of the pairs of these four output bits must go to the input of any S matrix; 3.
for the two S matrices, Si and Sk, if any of the output bits of matrix Si in the next cycle affects
the middle bits of matrix Sk, then none of the output bits of Sk must affect the middle bits of Si
[37];

- An experimental study of the “avalanche effect” property of the proposed IDA
algorithm has been conducted. Two different plain texts differing by one bit and one key, as
well as two keys differing by one bit and one plaintext, were investigated [38];

- An analysis of the concept and methods used in artificial intelligence for decision-
making and its relationship with the Internet of Things in solving problems has been carried out
in order to achieve practical progress. The analysis includes used methods, steps in decision-
making using Al, areas of application of Al, software platforms for analysis and visualization of
medical data with application in healthcare [39].

3. Applied Contributions:
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- Experimental studies have been conducted to determine the recognition and retrieval
accuracy of algorithms using CNN [14], global 2D DT CWT features [14], [15], [16] and local 2D
DT CWT features [17] generated based on of medical images;

- Experimental studies have been conducted to determine the recognition and retrieval
accuracy of algorithms using global 2D DT CWT features and local 2D DT CWT features
generated based on biometric images [18];

- Workflows have been implemented for the processing and analysis of X-ray medical
images [20], histological medical images [21] and pulmonological medical images obtained by
computer tomography [22];

- A workflow has been implemented for the classification of pulmonology medical
images by applying similarity determination methods. Classification accuracy using cosine
distance, Manhattan distance and Euclidean distance have been compared and evaluated [23];

- Recommendations are offered for the application of the analyzed software tools for
data integration, according to the specifics of the task being solved [24];

- A workflow has been implemented to predict the probability of heart disease
occurrence in patients [23];

- A workflow for integration and processing of biomedical data has been implemented.
Sorting rules have been applied to meet the needs of medical analysis in order to display the
data on the latest cases of Covid-19 [25];

- Implemented a workflow using components for filtering, sorting and aggregating data
(26];

- A workflow for data integration and species extinction risk analysis in husbandry
production has been implemented [27];

- A bioinformatics system has been implemented for the collection and processing of
biological sequences according to the Needleman-Wunsch algorithm for global alignment,
allowing the storage of the history of research results for an indefinite period of time [28];

- Experimental tests have been conducted to evaluate the system's performance in
global alignment of biological sequences [28];

- A cryptographic algorithm with an improved security level designed to protect drone
control communication has been implemented [35];

- A cryptographic algorithm was implemented for telemetry systems and databases with
a special purpose and a high level of protection [36].

The numbering of the articles is according to the numbering of the publications in the
provided author’s reference.
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In his scientific production, the candidate applies publications from scientific
publications referenced and indexed in scientific databases Scopus and Web of Science.
Through them, Dr. Stella Vetova proves seven citations of her publications.

6. Significance of contributions for science and practice

The relevance and significance of the achieved results is evidenced by the citations of
Bulgarian and foreign authors whose publications are in publications with the SJR factor or are
indexed in the Web of Science and Scopus databases.

The peer-reviewed publications are distinguished by good scientific quality, logical
connection, argumentation, reasoned analysis and the candidate's skills in finding engineering
solutions.

According to scientometric indicators ch. asst. prof. PhD eng. Stella Vetova exceeds the
minimum national requirements for holding the academic position "associate professor" in
professional field 5.3 "Communication and computer technology"..

7. Critical remarks and recommendations

The scientific production submitted for the current competition for the academic
position of "associate professor" has been precisely prepared and formatted in accordance with
the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria (LDASRB), the Regulations for the Implementation of the Law on the Development of
the Academic Staff in the Republic of Bulgaria (RILDASRB ) and the Regulations for the terms
and conditions for occupying academic positions at the Technical University of Sofia - Sofia
(RTCOAP at the Technical University of Sofia). | have no significant critical remarks about the
only candidate in the competition.

| recommend the candidate ch. assist.prof. PhD eng. Stella Vetova to continue the
scientific research and teaching activities as conscientiously and thoroughly as ever.

8. Personal impressions and opinion of the reviewer

In our work together ch. assist.prof. PhD eng. Stella Vetova as a teacher and
administrative responsible for the teaching load of the "Computer Systems" department,
showed skills for successfully solving complex cases. She demonstrated teamwork skills in
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research projects with colleagues from FCST in the field of information technology and
students.

CONCLUSION

On the base of the presented scientific production and documentation, through which
the only candidate in the present competition fulfills and exceeds the minimum requirements
of the Law on the Development of the Academic Staff in the Republic of Bulgaria (LDASRB), the
Regulations for the Implementation of the Law on the Development of the Academic Staff in
the Republic of Bulgaria (RILDASRB) and the Regulations for the terms and conditions for
occupying academic positions in the Technical University of Sofia (RTCOAP in the Technical
University), their volume, quality, relevance and importance, | propose ch. assist. prof. PhD eng.
Stella Metodieva Vetova-lvanova to take the academic position of "associate professor" in
professional direction 5.3. “Communication and computer engineering”, scientific specialty
“Automated information processing systems and control”.

Sofia Reviewer:

19.08.2024 /Prof. PhD Eng. D. Gotseva/
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