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[Ipodecnonanno Hanpasnenue 5.3. KoMyHHKalHOHHA U KOMITIOThPHA TEXHHKA

Hay4YHa CreHaTHOCT: ,,CHUCTeMH C U3KYCTBEH HHTEJIEKT

obseen B /1B, 6p. 28/02.04.2024 r. 3a HyauTe Ha KaTeapa ,,[IporpaMupade ¥ KOMIMIOTEPHHU
texHonorun ’, ®KCT, Texuuuecku yHuBepcuter Codus

¢ KaHauAaT aou. A-p uk. Becka CreanoBa ['aHueBa
Peuensent: nmpo¢. a-p unx. Cranucnas JlenyeB CUMEOHOB
Vuusepcurer ,,IIpod. 1-p Acen 3natapos® — Byprac, e-mail: stanislav_simeonov(@btu.bg

Ha ocnoBanue Ha 3anmoBen Ne OXK — 5.3-32/28.05.2024 r. Ha Pextopa Ha TexHUYeCKH
yHuBepcuTeT- Codus, CbM Ha3HaueH KaTo BBbHUIEH WieH Ha Hay4Ho >kypu, mo mpoueaypata
3a 3aeMaHe Ha akagemuuyHa JIbxHOCT ,,JIPODECOP* B [Ipodecnonanno Hampasienue 5.3
KoMyHHKallMOHHA ¥ KOMIIIOThpHA TE€XHHUKA, Hay4yHa CIELUAIHOCT - ,,CHCTEMH C U3KYCTBEH
untenekr’. Ha ocHoBanue Ha PemeHue oT mbpBo 3acemanue Ha HaydHOTO KypH OT
17.06.2024r. cpM ompezesnieH 3a peleH3eHT.

1. O6mm noJioxkeHue U OMorpauYHU TaHHU

Envncreen kaHaupgar no o0sBeHHs KoHkype 3a AJl TTPODECOP B IIH 5.3
,,KOMyHHMKal[HOHHA ¥ KOMIIIOThPHA TEXHUKA* € oL, A-p UK. Becka Credanosa 'anuesa. Ts
€ JOUEHT BBB (akynrer , KOMMIOTBPHM CHCTEMM M TEXHOJOTMH™ KbM TEXHHYECKH
yHuBepcutet — Codusi.

Jomu. Becka CredanoBa ["anueBa e 3aBbpuimna TY-Codust, CIEIHaTHOCTH:

— ,,EnexrpocHabnsBane u enekTpooO3aBexiaHe Ha MIPOMUIIUIEHH NpeanpuaTus - 1992 r.;
- L, JKommtorspuu cuctemu (1997 r.).

ITpe3 2010 r., mou. I'aHueBa 3ammraBa nucepraiys Ha Tema ,,MeToau U CpeacTBa 3a
NOBMIIABAHE HAJEKIHOCTTa Ha web Oa3supaHu TNPUIOKEHUSA — HaydyHa CHELHATHOCT
,,KOMITIOTBPHH CHCTEMH, KOMIUIEKCH U MPEXH .
3aemana e LTbKHOCTHTE acucTeHT (oT 29.01.2001 r.), crapimu acCTeHT, I1aBeH acucTeHT. Ot
15.06.2012 r. e noueHr B karezapa ,JIporpamupane u kommooTepHH TexHonoruu, ®KCT Ha
Texnnuecku ynupepcuteT — Codust. 3aemana e JIbKHOCT - XOHOpyBaH npernonasaren B [1I° mo
KCT —IIpasen u B HoB Obarapckn yHuBepcurer. Crieniann3upania e:

— Paspabotka Ha CynepKOMIIOTBPHM TPHJIOKEHHUS W BHUCOKOIPOU3BOIUTETHH

nsgucienus, CynepkomiorspeH ueHTsp B FOmux, 'epmanns, 2013;

— I'PUJI n obnaunm usuncienns, YHrapcka akaziemMus Ha Haykurte, bynarnemia, YHarapus,

2012.

YuacTBana ¢ B CJICIHUTE MIPEIOIABATCICKH MOOUITHOCTH:

~  Yuusepeuret Apeipo , [Topryranus,2021;

— Ionurexunuecku naetutyt IMopranerpe, [opryranus, 2019;
— VYuusepcutet Haapa, [Tamnnona, Mcnanus 2018;

— Texnonoruuen nunerutyrt —Kpur, I'epuus, 2016.



2. OOmio onucaHue Ha NpeACTABEHUTE MATEPUAJIH

Y. 29 1.3 or 3PACPB usuckBa oT KaHguaaTa B KOHKypca Aa MMa ,,[IyOJIMKyBaH
MOHOTpaduyeH TPy WM Aa € MPEACTABUI PABHOCTOMHU IyOJMKAlUK B ClELHAIM3HPaHH
Hay4YHH H3aHuA. B JOKyMeHTUTE CH, KaHIUIATHT € MPEICTaBIII 38 y4acTHe B KOHKypca 00110
50 Hay4nu Tpyna, ABa yueOHMKA M €IHO PHKOBOACTBO. BUX MOI'bJI 11a M rpynupam GopMaTHO
IO CJICTHUS HAUUH:

- 11 Op. nybmukaumuu, no kpurepuit B.4. (XaGuiaurauuoHeH Tpya — HaydyHH
nybnukauuun (He nmo manko ot 10), B u3maHWsA, KOWUTO ca pedepupaHd u
VH/JCKCUPAHU B CBETOBHOM3BECTHHU 0a3y JaHHM C HayyHa UH(OpMALIHs);

- 17 ©6p. nybmukauun no kpurtepui I.7. (IlyOnukaumu uW3BBH rpymara Ha
MOHOrpadHYHMA TpPYyA, B H3AaHHs, pedepupaHd U  HMHACKCHpPAaHH B
CBETOBHOM3BECTHHU 0a3M JaHHHU C HayYHa HHPOpMALKs);

- 18 6p. mybnukauuu no kputepuii I'.8. (Ilybmukanun B HepedepupaHu CIIUCAHUS C
HAy4HO pELICH3HpaHe);

- 46p. ny6bnukauuu c IF, no xpurepuit 3;

- 2 0p. — nyOJIMKyBaHH YHUBEPCHUTETCKH Y4eOHHKA, B ChaBTOPCTBO Ha KaHAMIATa —
2;

— 1 6p. — yHHUBepCUTETCKO y4eOHO MTocoOue, B ChaBTOPCTBO Ha KaHAuaaTa — 1.

KeM MaTepuanure mo KoHKypca ca IpeicTaBeHH OumbGmauorpadcka crnpaBka Ha 69
OTKPUTH LIMTHPAaHUs Ha TPyJAoBe Ha KaHaujaaTa. Ciel HampaBeHaTa OT MEH CIIpaBKa, a3
YCTaHOBHX HAJIMYHOCT Ha MoBeYe UUTaTh. He ycTaHOBUX MHpOpMaLKs 3a IUIaruaTcTBO.

KanaunatsT € HaydyeH pbKOBOAMTEIN Ha 2 YCIELIHO 3allUTHIN JOKTOPAHTA.

Bcuuku nmpeacTaBeHH TPyIOBE 3a yUacTHe B KOHKYpCa ¢a U3BBH TE3H M0 JUCepTalUsTa
¥ 3a npuaobusane Ha AJ] ,,moueHT". Te OTroBapsAT Ha TeMaTHKaTa Ha KOHKYpca M ce TIpHeMaT
3a peLiCH3MpaHe.

[IpencraBenara mo KOHKypca Hay4Ha NpoAyKuus ¢ ododmasam B Tabmuua 1.

Ot tabnuuara € BUAHO, Y€ MAaTePHAIUTE MHOTOKPATHO HA/IBUIIABAT M3UCKBAaHHATA 3a
3a€MaHe Ha aKajgeMuuHaTa JiabxHocT ,,JIPODECOP*.

Tabnuua 1.
I'pyma or | CpabpxaHue WzuckBanus | U3nbaHeHne
MoKazaTe ot [TYP3A]l | oT kannunata
U TY-Codus
A Hucepranuonen tpyn 3a OHC ,,Jlokrop™ 50 50
b Hucepraunonen tpyn 3a HC | Jlokrop Ha | - -

HayKHUTE

B XabunmuraunoHeH  Tpyn  —  HayuHu | 100 315

ny6irkauuu (He mo-manko ot 10) B u3ganus,
KOMTO ca pedepupaHd W HHACKCHPAHU B
CBETOBHOM3BECTHH 0a3u JaHHHM C Hay4yHa

uHbopManus

r CymMa ot nokazarenure S5 - 11 250 560,69
Hayuynun nmyOnukauuu B M34aHWs, KOMTO ca 426,66
pedepupann u WHICKCUPAHU B
CBETOBHOM3BECTHM 0a3u JNaHHU C HayyHa
uHpopMalUs




Hayynn nyOnukauum B HepedepupaHu 134,03
CIIMCaHUs C HAy4YHO pELEH3MpaHe WM B
pEIaKTUPaHU KOJIEKTUBHA TOMOBE

i HMutnpanus 100 602

E Cyma ot nokazarenute oT 16 mo 29, kato | 220 466,77
MHUHMMAJIHHUAT OpoM TOYKH IO MOKa3aTes
E17 e 40
PvkoBoacTBO Ha  ycmemHo  3amutana | 40 60
JOKTOPaHT (n € OposT CbpBHKOBOAWUTENHN Ha
CbOTBETHHUs JOKTOPAHT)
Yyactue B HalMOHAJEH HaydyeH WIH 140
o0pa3oBaTesieH MPOeKT
YyacTue B MEXIYHapOJE€H HaydeH WU 160
o0Opa3oBaresieH IpOoeKT
PBKOBOACTBO Ha HALMOHAIEH HAay4YeH WM 20
o0Opa3oBaTesieH IMPOEKT
[IyOnukyBaH YHHBEPCUTETCKH YYE€OHHUK MIIH 17,77
y4eOHUK, KOHTO c€ M3I0JI3Ba B yYUIIHIIHATA
Mpexa
[1IyOnuKyBaHO  YHMBEPCHUTETCKO  Y4e€OHO 5
nocobue uau ydyeOHO mMmocobue, KOEeTo ce
U3I10JI3Ba B yYWJIMIIHATA MPEXa
PBpKOBOICTBO Ha Hay4eH WM 0Opa3oBaTeseH 40
MPOEKT
ITpuBnedeHn cpeacTBa 1o MPOEKT 24

X XopapHyM BOACHHU 3aHATHS 120 722

B Hayuynn nybnuxanum c [F 20 40

Bceuuxko: | 860 2756,46

3. O6ma XapaKTEepHUCTHKA HAa HAYYHOHU3CIEA0BaTEJICKATA M HAYYHOIIPHJIO’KHATA
JeHHOCT HA KAaHIAU/IaTa

3.1. TemaruyHa kiIacuPUKAUHUA U CbIbPKaTeIeH AHAJIH HA HAYYHATA NPOAYKIUHUSA
[To cBoOsiTa TEMaTH4YHA HACOUYEHOCT TPYJOBETE C€ KIacu(UUUPAT Ha CIEJHUTE TPYIIH:

— VHTenmureHTHU METOIH U cpeacTBa 3a 00paboTka Ha OGMOMEUIIMHCKHU IaHHH;

— HBKycTBeH MHTEJEKT U HErOBOTO IpUIaraHe 3a OTKpUBaHE Ha COYTYEpHH aHOMAJHH;

— Amnanu3 Ha OMOMEIULMHCKY JIaHHH;

— MHuTerpupane Ha 1aHHU U MAlIMHHO O0yYEHHUE;

— buonndopmaruka 1 HeBponH(POPMATHKA;

— IIpornosupane Ha 00y4€HHETO HA CTYACHTH;

— HWmmyncHu HEBPOHHU MPEXH;

— TlapanenHy W3YMCIUTENIHH MOAETH M HW3YHMCIEHHs Ha KOMITIOTBPEH KIIbCTED,
CYMEpPKOMIIOTPH;

— AHanu3 Ha puckKa B )KUBOTHOBB/ICTBOTO;

— OOpaboTka Ha U300pa’keHHUs OT KOMITIOTbpHA TOMOTrpadus;

— MynTHareHTHU CUCTEMH.
[IpaBu BmedaTieHMEe MHOTOOOPA3UETO OT TEMATHKH, IO KOHUTO KaHIUAATBT €
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peanmusupan usciensanusa. Paspaborenu ca MeToau, alrOpUTMH U CpPEACTBa OT 00J1aCTTa Ha
M3KYCTBCHHMS MHTEJIEKT KaTO MAIUMHHO oOy4yeHue. M3cnemBaHH ca HEBPOHHH MpEXH H
M3KYCTBCHH ITYEJIHU KOJOHHMHU. PaspaboTeHu ca MeToau M anroputMu 3a oopadortka Ha JITHK
MOCJICIOBATETHOCTH — HallpaBJIeHHUE B OMOMH(OpMaTHKaTa, KOETO MPUA0OHUBa BCE IO TOJISIMO
3HayeHue. JINUHO a3 MposABABaM IONBIHUTENCH HHTEPEC, C OTJIe] Ha MOUTE HAYYHH HHTEPECH
B MOMeHTa. Peammsupana e o00paboTka Ha MEIUUUHCKH H300paXeHHUs, KaKTO H
MHCTPYMEHTAPHUYM 3a aBTOMATHU3MpaHE Ha W3YHUCIUTENIHUS MPOLUEC M TpUJIaraHe Ha
WHTEJIMTEHTHHY PELICHMs 3a aHaJIM3 Ha OMoMeanuuHCckH gaHHUu. @opmynupaHa e copryepHa
aApXUTEKTYpa 3a aJaNTHBHO OTKpPHBAaHE Ha 3HaHWs, 0a3MpaHa Ha aHAJIU3 HA TOJICMH 'CHOMHH
nanHu. IIpencraBeHa e mnargopma 3a aJanTUBHO OTKPUBAaHE HAa 3HAHMA W B3eMaHe Ha
pelieHys, 6a3upaHy Ha aHATH3 Ha TOJIEMU MAaCHBH JaHHH M ChOOpa3eHH C LeNITa Ha HAyYHOTO
uscnenBaHe. Peanus3upaHo € aBTOMAaTHYHOTO TIeHEpHpAHE Ha XHUIOTE3W M BAapHAHTH 3a
pemenus. IlpeacraBeH € moaxona 3a aBTOMaTH3MPAHO M3BJIMYAHE Ha 3HAHHWS W B3eMaHEe Ha
pEIIEeHHs OT MEJIUIMHCKU H300pakeHHs upe3 paboTeH Mpollec 3a MpeaBapuTeIHa o0paboTka
Ha BXOJSIIM PEHTTeHOBH H300paykeHHsI, aHAIN3, KJIacu(UKaLKs U OLleHKa Ha pe3yJITaTHTE.

3.2. XapaKTepHCTHKAa Ha KaHIMJIaTa KaTo y4eH, U3Cj1eJ0BaTel

Hou. n-p Becka CredanoBa ['aHueBa e usrpageH ydeH. Ts mokasBa 3a0elieKUTeTHA
MOCJIENOBATENHOCT NP pealn3allisi Ha HayYHHU H3CJICABAHUs, BHUKBAWKH B IBJIOOYMHA Ha
usciefioBarenckara npobiemaTtuka. ViMa 3HaHUS M ONMUT B NPOrpaMHpPAHETO, MO3HAaBaHKU
HOBHTE HAaCOKH, [I03HAaBAa KOHUEMIMUTE B U3KYCTBEHUS UHTENIEKT U yMee Ja Ipujiara CBOUTE
3HaHUA. Bucoko kBanuduuupana e B cBosita obmact. Ts mpuiara 3HaHUATA CH, BKapBalKH
HOBaTOPCKH HJEU B 00JIaCTHTE C KOUTO CE€ 3aHUMABa.

[Ile cu mno3Bosis Jga HampaBs KOHCTPYKTHBHA TNPENMopbKa IO OTHOIIEHHE Ha
NpeAcTaBeHaTa HaydHa npoiaykuus. [IpakTuyeckara peanusanusaTa Ha HaydyHUTE uaen Ou
MMaJa eHa ICHCTBUTEIHO CEpHO3HA TEKECT U a3 BIKAAM MOTEHIINAN 3a TOBA.

4. OueHka Ha MeIarorn4ecKaTa MoAroTOBKA H JeHOCT HA KAHJAUAATA

[TenarornyeckusAT ONMT Ha KaHAWJATa C€ M3pas3siBa B aBTOPCTBO M HM3JaBaHE Ha
y4eOHHMIM ¥ METOAHYHM NMOCcOOMs, U3rpaXkiaHe Ha J1abopaTOpUH, MPOBeXJaHe Ha 3aHATHS,
M3BbHAYIUTOpHA paboTa CbC CTYAEHTHUTE, U T.H. [lowl. Becka ["anyeBa e mpenoaasaten ot 2001
I. B Katelpa ,JIporpamupane 1 KOMIIOTbPHU TEXHOJIOTHU ‘. BposT Ha JIEKIHOHHUTE YacOBE —
CBIVIACHO IpE/CTaBeHaTa CIpaBKa — 722 — Ha OBJrapCckd U aHIVIMMCKH €3UK KPacHOPEYHBO
JI0OKa3Ba HEMHHUTE KadecTBa Ha Ipenopasaren. [lpenctaBeHM ca ydeOHH Mporpamu, IO
qucuumuinanTe: CodTyepHO MHXKEHEPCTBO; YTpaBlieHHE W aHAJM3 Ha JaHHH; V3BIH4aHe Ha
uHdopmanus; CbBpeMEHHH CO(TYepHH TEXHOJIOTHH; MaIHHHO-/IBI00KO 00yUeHHeE;
OGekTHO-opueHTHpaHo  mporpamupane;  [Iporpamupane II;  Ilporpamupane  III;
[Tporpamupane u u3nonssane Ha komMmoTpy; UT OnsHec-npuiokeHHus OT HOBO IOKOJIEHUE;
MeHnIKMBHT Ha npoekTH. PwkoBoamna e 83 ycmemHo samutiiu aumiomMantd B OKC
,bakamaBbp* n OKC ,Maructep”. HayuyeH pbKOBOAWTENT € HAa 2 YCMENIHO 3aIUTHIIH
JIOKTOpaHTH. B cpaBTOpCTBO MMa 1Ba ydyeOHHMKA M yueOHO mocobue 3a HyxauTe Ha DKCT,
kbM TY Cocdus. Hannunero Ha chaBTOpUTE TIPH MPEACTABEHUTE B KOHKYPCHUTE JOKYMEHTH
y4eOHHWTEe Momarana CBHIETENCTBAT 3a BHCOKA OLIEHKA OT KOJIETHTE, Ha Ta3W CTpaHa OT
nejarornyeckara AcMHoCcT Ha kaHauzaara. [lou. [NaHueBa € ywacTBana B eKMUNUTE Ha 2
HAaLMOHAIHU U 4 MeXAyHapoaHU mnpoekTa. [IpeacraBenu ca ceprudukatu 3a MOOUIHOCTH U
M3HacAHE Ha JIEKUMHM B 4YY)KIECCTPaHHM YHUBEpPCUTETH B ABCTpus, PymbHHs, AHIIHI,
ITopryranus, Mcnanus, B CbOTBETCTBHE C IPOrpaMHTE 3a MOOMIHOCT Ha MPENoJaBaTely.



S. OcCHOBHH Hay4YHHM M HAYYHONPHJIOKHH MPHHOCH

[lpuemam neduHupanuTe OT KaHaujaata npuHocH. Clel KaTo ce 3alo3Hax Cbhe
ChOBPKAHMETO Ha IIPEACTABEHUTE MH 3a PpEUEH3Ws MaTepuald, CH II03BOJIABAM [a
KJ1acu(GULPaM IPUHOCHUTE IO CIICTHUS HAUUH:

A. HAYYHH [TPUHOCH

1. Buoundopmarruynu Metoau 3a o6paboTka Ha cekBeHuuu Ha JJTHK — BB3 ocHOBa Ha
JIHK cekBeHLMHM € MpeokKeH aIropuThM, 3 CPaBHEHHE Ha ABE MOCIEA0BATEITHOCTH
Ha 0a3a Ha M3uMCIeHUuTe MPOoQMIH. ANTOPUTBEMBT TeHEepHUpa NMpPoQUIN €IHOKPATHO
Ipeau 3alucBaHETO Ha JaHHUTe B Oaszara ganHu [B.4.1, B.4.2]. Ilpennoxena e
METOAOJIOTUsl 3a CHHTE3 Ha QIropuTbM 3a noJpaBHsABaHe Ha ABoiika JIHK
MOCTEI0BAaTEIHOCTH. VI3MoNM3BaH € MOAXOA 4Ype3 IpuilaraHe Ha METOAa Ha
TpUJIaTepalUsiTa 3a reHepupane Ha koHctanTHa JIHK mocienoBaTetHOCT KaTo €TaIoH.
[B.4.1, B.4.2, B.4.8]. [IpeacraBeH € ONTUMH3MpaH aJrOpUTHM 3a MOJAPaBHsABAaHE Ha
mHoxecTBo JJHK mocienoBaTeIHOCTH ¢ MpujiaraHe Ha KOHLENIUATa C U3KYCTBEHH
TYETHA KOJIOHHH, Oa3upaH Ha XuOpuaHa MetaeBpuctuka [B.4.10, B.4.11].

2. TlpennoeHu ca napajaelHy U3YUCIUTEHE MOJIENH, Ga3sUpaHH Ha IPOrpaMeH MOJIEN ¢
oOMeH Ha choOIIeHus, (ha3oBo-NapayielHa AITOPUTMUYHA MTapaaurma, napajienet 1/O
MOJIeN ¥ IPUIOKeHH BhpXY aropuThM Needleman-Wunsch [I7.7.14] 3a noapaBHsBaHe
Ha nBe JJHK mocnenoBaTetHOCTH, 32 MHOKeCTBeHO MmojpaBHsiBaHe MSA BG [I'.8.3,
8.5, r.8.11, r.8.15, r.8.16, .8.17, .8.18] u ClustalW [I".7.17, I'.8.12, T".8.13,
I'.8.14], kakTo 1 3a punTpupane Ha MeIUIMHCKU n300paxkenus [I'.7.10].

3. TlpemnoxkeH € MeTOA 3a KIaCH(UKALWsI HA PEHTTEHOBH M300pakeHHs, OasupaH Ha
ONITUMH3AIIMS Ha Mpolieca Ha 00yUYeHHe Ha KOHBOJIOLIMOHHU HEBPOHHHU Mpexu [B4.3].
[MpencraBeH e Momen 3a ONTHMH3MpPaHE HA IUIOCTHATa AapXUTEKTypa Ha
KTacuUIMpalia KOHBOJIOIMOHHA HEBPOHHA MpEXa OT PEHTTCHOBH CHHUMKH Ha
IPBIOHMSA KOLI 4Ype3 HamaasiBaHe Ha oOmus Opoil KOHBOIIOLMOHHHM OIEpalMy.
Pa3paboTeHu ca anropuTMH 3a MacKMpaHe M HAacTpOHWKa Ha [apaMeTpuTe Ha
OunarepaneH punThp, Npu 006padoTKa Ha N300paXKEHHsI OT KOMITIOTbPHA TOMOTpadusl.
[IpeacTaBeHu ca mpoueaypH 3a ONTUMH3MPAHE HA AITOPUTMMUTE 33 M3PABHABAHE HA

XHCTOTpaMaTa, perylhpaHe Ha MHTCH3UTETa M KOHTpAacTHUTE orpaHuueHus [I'.7.8,
I'.7.9].

4. HpelIJ'IO)KCH € KOHICHITYaJICH MOJIC]I Ha HWHTErpHpaHa OTBOpPEHa TCXHOJIOTMYHA
l'IJIaTq)OpMa 3a MMpuJiaraHe Ha UHTCJIUMTCHTHU PEIICHHUA 3a YIIPaBJICHHUE U U3BJIMYaHE Ha
3HaHWsA OT MHOI'OMCPHH JaHHH, aBTOMAaTHU3HUpalia e(beKTI/IBHH METOJU U aJITOPUTMHU 3a

aHaJIu3 Ha 6HOM€I[I/IIIPIHCKI/I JaHHHU W IIpHJiaraija MOA€JIH 3a TAXHaTa BHU3Yyallu3allud
[B.4.5,B.4.9].

5. TlpennokeH e XuOpuaeH METOA 3a OTKpHBAaHE Ha COMTYEpHH AHOMAJHH, KOWTO
cbyeTaBa MeTOIH, Oa3MpaHy Ha MpaBwia U Oa3MpaHu Ha MalIMHHO oOyuyeHue [I.7.4].
[Mpunara ce ONTUMHM3MPAH TEHETHYCH AITOPUTBM 33 HM3TPaXIaHE Ha CHOTBETHHTE
npaBuia. AHaIM3BT Ha OCHOBHHTE KOMIIOHEHTH C€ H3I0J3Ba 3a W3BJIMYAHE Ha
CHbOTBETHUTE XapaKTEPUCTUKHU, HACOUEHU KbM MOZ0OpsIBaHE Ha IPOU3BOAUTETHOCTTA.

0. TlpoexTMpaHa € KOHLENTyalHa AapXUTEKTypa 3a HHTErPUpaHe Ha paslpeiesieHH
Ouosornunu nanHH, 6a3upana Ha SOA, no3BossBama 6bp30 yNpaBJIeHUE Ha rOJIEMHU
o0eMM OT JaHHH B pas3aMyHU (opmMaTH upe3 U3MOA3BAHE HA MYJITHAreHTHA
apxuTekTypa. HTerpaloHHaTa CUCTEMa CE€ ChCTOM OT YCIIYTH 3a TpaHCHOpMHUpPaHe
Ha ofliaTa 3asBKa B 3asBKa Ha CIEeLUM(UYEH €3UK 3a BCJAKAa JIOKaJHa 0a3a [JaHHH, B
3aBHCHMOCT OT He¥Hus tum [[.7.16].



B.
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HAYYHO-IIPUWJIOXHU NIPUHOCHU

[Ipoextupana e feed-forward uskycrBeHa HeBpoHHA MpesKa, IpeHA3HAYEHA 32 AaHATH3
Ha naHHU. OmpeneneHa e rpemkara Ha o0yd4eHHe U HeWHOTO paslpeleleHHe BEPXY
TeTJlaTa Ha HEBPOHUTE B MpeskaTa. KaTo excriepuMeHTaIHU JaHHH € U3I0JI3BaH Habop
OT CTaTUCTUYECKHU 3aIIMCH, CBBP3aHM ¢ aHAJIU3a Ha ChPIEYHO-CHIOBUTE 3a00/IIBaHUS.
OOyuenuaT Mozen ce Npuiara B CHCTEMara 3a M3YMCIABAaHE HA HOBH BXOIHH
IIapaMeTpH, KOMTO He ca OWIIM W3M0JI3BaHU NPU 00y4yeHue U Banuaupane [B.4.4].
IIpemnoxken € anropuTbM M MOJEIN 3a MPOTHO3MPaHe Ha paK Ha rbpaaTa, 6a3upaH Ha
MallMHHO 00yueHme, KOWTO oOXBamia: mnpeaBapuTeiaHa o0pa0oTKa Ha [aHHH;
OTKPHMBAHC Ha 3HAHWA W B3€MaHE Ha PELICHUS; PE3yNTaTH U HMHTEPIPETHPAHE Ha
pemicHusA.  IIpeUIoKEHUAT anropuTeM 3a KiIacHQUKAUUsS € TPHIOKEH 3a
knacuguuupane ype3 Random Forest, kNN, Logistic Regressionu SVM [B.4.5, B.4.6].
Co3aaneHa e HMITYJICHa HEBPOHHA MpeXka, KOSTO M3UYKCIIABA Terjiarta Ha MpeKara BbB
BPEMEBOTO H3MEpPEHME, II03BOJIABA AITOPUTMHUYHO NpeKOH(DUTypHpaHe IMpe3
MpEKOBUTE CJIOEBE M MOXKE Ja C€ HM3II0A3Ba 3a M3KYCTBEH HMHTEJIEKT U IBJIOOKO
oOydeHre upe3 BHEIpsSIBaHE B HEBPOMOP(EH Xapyep, MO3BOJABALI H3TPaKIaHETO Ha
MHOI0 T'OJIEMH MpE€XHM C MHJIHApad HEBpOHU. [IpeuiokeHH U JTEeMOHCTpHUpaHH ca
CXEMH, U3IBJIHABALIM OJOKOBE 3a M3TpakJaHe Ha Mpexara W Mojen 3a o0ydeHHe
[:7.2)

Co3nazen e o611 rpaJuBeH eJIEMEHT 3a HeBpoMop(deH Xapayep 3a HEBPOHHHUTE MPEXKH
OT TPETO MOKOJIEHHE, KaTO I03BOJIIBA 3aKbCHEHUETO Ja ObJe MmapaMeTpU3HpaHo Io
e(eKTUBEH HAYMH U NPENOCTaBs BB3MOXKHOCT 3a M3IPaKIaHe W TECTBAHE HA HOBH
HEBPOHHH MPEXH Ype3 IUHAMHYEH MOAXOM B U3KYCTBEHHs MHTENEKT. [IpoekTrpana e
CXeMa, KOATO Ch3JaBa JMHMs Ha 3a0aBiHE Ha UMIIyJICa C KOHTPOJIUPYEMH BPEMEBH
napamMeTpu M MOXKE Ja Ce M3IO0JI3Ba 3a M3TpakAaHe Ha JeTeKTopu Ha Hassenstein-
Reichardt n naTerpupane B HeBpoMopdeH xapayep, paboTell ¢ UMITYJICHH HEBPOHHH
mpexu [I.7.3].

IIpoextupana e copryepHa apxurekrypa APTITUDE 3a cTpyKTypHpaHe U ChXpaHCHHE
Ha rojeMH JaHHM OT XETEPOreHHM M3TOYHMLUM Kato LMS u obpaszoBartenHa wurpa;
MIECHTU(DULIMPaHE HAa MOJIE/IHU 33 IIPOTHO3UPAHE Ha 00YYEHUETO Ha CTYJECHTH, Oa3upaH
Ha MallMHHO 00y4eHHe, KaTo aHaJIM3Hpa MOBEJCHUETO Ha 00ydyaeMHUTe M MO3BOJIABa
aHaJIM3W HA IaHHM C OMMCATEJIHHM, NPEACKa3Bally U IpeanucBamy pesynratu [[.7.12,
3.31.4].

Ilpennokena e apXuTeKTypa Ha HHTETpHpaHa IUIaTGopMa 3a JUTHTAIH3MPAHO
00pa3oBaHue, HHCTPYMEHTH U BE3MOXKHOCTH 3a Ch3[aBaHe, ChXPAHEHUE U CIIOMIEIISAHE
Ha oOpa3oBaTeNHH pPECYpCH 3a [HCTAHUHOHHO oOOydYeHHe B 00JjacTTa Ha
KHMBOTHOBBJCTBOTO, Oa3HpaHU Ha pa3IUpeHa U BUPTYyaJlHA PEaHOCT, U3I0JI3BaHEe Ha
3D mojenu 3a BH3yalu3HpaHe Ha y4eOHO ChABp)KaHHE, KAKTO U CPe/la 3a aHaJu3 Ha
JaHHH, U3BJICYEHHU OT y4yeOHHUTE pecypcH B cucteMata [3.31.2].

[Ipennoxena e ob11a ONTHMH3ALMOHHA CXeMa 3a KOHTPOJIHUTE ITapaMeTpy Ha GUIThp
3a HEJIOKAJIHW CPEACTBA, KOATO BKJIIOYBA HAMHMpAaHE Ha ONTHMAJlHATa CTENEH Ha
M3TJIaXIaHe, pa3Mepa Ha po30peLa 3a TbPCeHe M pa3Mepa Ha po30pelia 3a CpaBHEHHE
3a cepus U300paskeHHUs OT KOMIIOThpHA ToMorpadwust [I.7.5].

[Ipennoxena e apxurekrypa Ha GRID pecypcen Opoxep, Gasupan Ha Mojen 3a
TJIAHWPAHE ¢ METaJaHHH, BKJIIOUYBAIl TpH 0a30BM Monyna: Kaprorpad, OLEHUTEN
LeHa/pecypeu u aucnedep. JehuHupanu ca MHOXeCTBaTa METAIaHHU Ha BXOJA M Ha
U3XO0[a HA MOJENla Ha IUIaHUpaHe, CLEHAapUH 3a pecypceH MEHUIDKMBHT U

B3aMMOJICHCTBUATA Ha OCHOBHUTE MOJYJIM Ha pecypcHus Opokep ¢ ycayrure B GRID
[I".8.8].



9.

Bepuduunpan e excnepumenrammo TPEIJIOKCHUAT METO/] 38 OTKPHBAHE Ha COTyepHH
aHOMAIIMM 4pe3 MNpHIaraHe Ha TPH KJIAaCH(DHKALMOHHH anroputeMa. Hampapen e
aHaJIM3 U OLICHKA Ha MOy YCHUTE PE3YJITaTH OT IIEHA TOYKA Ha TOYHOCT H IPELU3HOCT
3a HACHTH(OHLHPAHE U H3CleJBaHe Ha HUCTHPH pa3IMYHH BU/Ia aTaKH B HaGOp OT JaHHU
3a OeHumapk: Neptune, Ipsweep, Pod n Teardrop [I".7.4].

MNPHJIOKHU MPUHOCH

IIpoektupan e anropursm 3a TIpOTHO3HpaHe Ha 00YICHHETO Ha CTYAEeHTHTE, Gasupan
Ha MallMHHO 00y4YeHue 3a 06paboTka M aHAIN3 HA TAHHH. Knacudukarmsra va yue6un
AaHHH € pealln3ipaHa 4pe3s anropuTMH 3a MallMHHO 00y4enue: random forest, Naive
Bayes, k-nearest neighbors, logistic regression u support vector machines [I:7:12,
3.31.4].

HanpaseH e ananus u onenka na [TapaMCTPUTE Ha MapaJleIHaTa MPOU3BOIUTEIHOCT Ha
codTyepHH CpeaCTBa 3a MOJPABHSBAHE HA GHOIOIMYHM nocneposarenHoctu [I.7.17,
I'83, .85, 8.6, I'8.11, I'.8.12, I'8.13, I'.8.16, I'.8.17, I'.8.18], karo BpeMe 3a
M3MBJIHCHHE, YCKOPEHHE, e()EeKTHBHOCT, MallabupaHe u NpopHIMpaHe, MOTydeHH
CKCIICPUMCHTAITHO NP U3II0JI3BAHE HA Pa3IMYHU HAGOPH OT JAHHHU H pasnuyeH 6poii
M3AUCIATEIIHK  SIpa HAa XETEPOTEHEH KOMIIOThPEH KI'bCTEP, CYNEPKOMITIOTPH
BlueGene/P n JUQUEEN, Intel Xeon Phi. JlokasaHun ca mpeaMMcTBaTa Ha
TPE/UIOKCHATE PCIIEHHS YPEe3 PE3yNTaTHTE OT GEHYMapK TECTOBE.

PaspaGoteno e codryepro npunoxkenue 3a TPUHU3MEPHO MOJIENIMPAHE U BU3YyalN3aIlHs
Ha CTpykTypaTa Ha mpotenHute i JIHK mocnenoparensocrra, peanusupaHa upes
OpenGL, koeto no3Bossia 1a ce II0JIy4H sICHA IIPE/ICTaBa 3a CIIOXKHOCTTA Ha 00EKTHUTe
Ha aTOMHO HUBO Ype3 U3II0JI3BaHE Ha ChBPEMEHHH TEXHOJOIMH 3a 3D MOJeJIupaHe
(I.7.13].

[Ipoextnpana e cucrema 3a (bunTpHpaHe Ha JETHTHMHK UMEITH OT Criam CHOOILICHH S
upe3 Bayes ¢unthbp, BrmouBam wect eramna: 00y4eHHe, TOKEHU3aLHs, Ch3AaBaHe Ha
0asu JaHHM 3a criaMm M HecnaM TOKEHW, W34HC/IABAHE Ha BCPOSITHOCTHTE 3a TOKEHH,
OLCHABAHC HAa HOBM MMEHIIH, KaTO Ce MpHUiara IparoBa CTOMHOCT KbM pesynarara 3a
Cnam. AHANM3bT HA NAHHUTE MOKA3BA YBENMUYEHHE HA TOYHOCTTA Ha MpeaIoXeHara
knacugukanus [3.31.1].

IIpoextupann u peanusupanu ca napanensn MPI u xubpumaun OpenMP/MPI mozenu
M TPOTPAMHH HMIUIEMEHTAaUKMH, GasMpaHH Ha TPOrpaMeH Moden ¢ OGMeH Ha
cboOwIenns, $ha3oBo-nmapanensa AITOPUTMHYHA MApaJUIMa W MPUIOKEHH BbPXY Ha
aIrOpUTHMa 32 MHOXKECTBEHO Moapexaane Ha JTHK MIOCJIEI0BATEIHOCTH, Oa3upaH Ha
MeTajopara 3a H3KYyCTBEHH ITYEJHH KOJOHHH 3a cynepkomnrotrep BlueGene/P u
JUQUEEN [B.4.10, B.4.11]. Bepupuuupann ca npennoxenure NapajieHu
MSTHCIHTETHH MOJENM Ype3 ONTHMM3UpaHe Ha Koja, mapaendu MPI IIpOrpaMHU
MMIUIEMCHTAalMH, MHOrOHUIIKOBY OpenMP mapanennu HUMIUIEMEHTalUH, XUOPUIHU
OpenMP/MPI, mnapanenen /O MHTepelic 3a mNoApaBHABaHE Ha OHOJOTHYHH
TOCICN0BATEIHOCTH upe3 anroputMu Needleman-Wunsch, MSA_BG u ClustalW,
KaKTO W 3a QUITpUpaHe Ha MeIHIMHCKH M300paKEHNs Ha XEeTepOTeHeH KOMITIOTBPEH
KIBCTED, cynepkommiotpu BlueGene/P u JUQUEEN, Intel Xeon Phi (I.7.10, I".7.14,
['7.17,1.8.3,1.8.5,T.8.6,T.8.11, I'8.15,T.8.16,I'.8.17, T".8.18].

Paspaborenn ca anroputom u paboTeH TNpolec 3a MHTErpHpaHe M aHATH3 Ha
ME/IMIIMHCKH JaHHU M N300pakeHH st 3a HHTErpHpaHe, ¢unrpupane, tpancdopmarms,
M3BIMYAHE HA DYHKUMH; KIAaCHHKAUUS upes aIrOPUTMH 33 MalIMHHO 00yUYEHHE Bb3
OCHOBA Ha NIPE/IBAPUTEIIHO OIPEEIECHH KPUTEPHH; OLICHKA HA MOJICIA 1 OIpeeNsiHe

Ha TOYHOCTTA Ype3 M3CIeBaHE Ha TapaMETPHTE 3a Ol[CHKA Ha eexruBHOCTTA [I7.7.6,
I'.8.2,3.31.3].



7. JlokasaHO € Ype3 eKCIepPUMEHTAIHU PE3YNTATH YCIIEIHOTO IPUJIOKEHHUE Ha IMpoIieca
Ha ONTHMH3ALHUs BEPXY O0OYIEHHETO Ha KIaCH(UKALMOHHH KOHBOJIOUHOHHH MPEXH,
KaTo ONTHMH3aUMATa HE BIIMs€ BBPXYy TOYHOCTTA Ha OOYYEHHTE MOJCIH WU €
[IOCTUTHATO 3HAYUTEIHO HaMajsiBaHE Ha BPEMETO 3a oOydeHHe Ha BCSAKAa €roxa B
ONTHMH3UPAHHUTE KOHBOTIOLIMOHHN Mpesku [B4.3].

8. PaspaGoreHa e apxuTekTypa Ha HeBpoMOp(hEH OTHANEYeH BB3EN C HUHTErpUpaH
BU3YaJIeH CEH30p, KOHTO paboTn ¢ mo-manko or 10 mW eHeprus 3a MOHMTOPHMHT Ha
CLEHATa, OTKpUBAHE W KiacHpuLHpaHe Ha oOekTH. CUcTeMaTa € C WHTEJHUTEHTHO
YNpaBJICHNE HA 3aXPAHBAHETO U O€3)KMYHO M3TIpallaHe Ha AaHHu. EkcriepuMenTannuTe
PE3YyATATH NICMOHCTPHUPAT HaMaJIIBaHC HA KOHCYMaLUATa Ha EHeprus ¢ nmoseye oT 100
nbTH. JlaHHUTE Ce 00paboTBAT Ha MACTO C MOMOLITA HA UMITYJICHHU IbJIOOKH HEBPOHHU
mpexu [I7.7.1].

9. IlpemnokeHa e apXuTeKTypa Ha Mawabupyema cHCTeMa H CO(TyepHa paMka 3a
paspaboTka Ha paGOTHH TPOIECH, CHCTOSIIA Ce OT MHCTPYMEHTH 33 aBTOMAaTH3HPaHe
Ha W3YMCIIMTENIHHUA TpoLeC. APXUTEKTypaTa ce ChCTOM OT CiIoeBe M yeO yCIyru 3a:
TbpPCCHE, HHTETPHPAHE U ChbXPAHEHUE HA PAa3HOPOIHU JaHHU OT Pa3IMuyHM W3TOUHMIH
H B Pa3IHYHU (POpMaTH; MOATOTOBKA, IOYHCTBAHE, QUITPUpAHE U M300p HA JaHHH;
TIOTOK OT IaHHH B PeaTHO BpeMe, 00paboTka 1 aHaIU3H; MOJCIHPAHEe U BU3YaIH3alHs
Ha pesynratute [B.4.4, B.4.6, B.4.7].

10. TIpennoxenn ca paGoTHH MpoOLECH 3a HHTEIPUPAHE HA JAHHM M aHAIN3 Ha PUCKA B
’KUBOTHOBBJCTBOTO M MHTEpakTHBHA 3D Bu3yanusamus 4pe3 BUpPTyalHa peaaHOCT,
BKIIIOYBall 00paboTka Ha MyNTHINMEHCHOHAIHH H300paXKeHMS HAa aHATOMAYHU
OpraHy Ha )XUBOTHH, TOTy4€HU OT KOMITKOTEPHA TOMOTPadus MM MArHUTEH PE30HAHC
3a cb3naBane Ha 3D pexkonctpykuus [[.7.7, 3.31.2].

I'l. TIpeanoskena e MeToAMKa 3a aHATH3 U KJIACH(DHUKALMSA HA ChABPKAHUETO HA HMEILIUTE
upe3 paspaboTBaHe M oueHKa Ha GasmpaHa Ha Bayes cucrema 3a dunTpupade Ha
JIETUTHMHH MMEHIN OT crmaM ChOOLIEHHMs, KOSTO BKJIKOYBA: CHOMpaHEe HAa [JaHHH,
peanusanus Ha Bayes Quirhbp, cTaTHCTHYECKH aHAIN3 38 €)EKTUBHOCTTA HA (DUITHpa
1 CPAaBHCHHUE C IpYTH YECTO CPEIIaHW METOAM 3a punTpupaHe Ha criam [3.31.1].
IIpuHocute B HayuHHTE TPYIOBE, a3 OLPEACIAM, KaTO GOPMyIHpaHE HA HOBH OAXOMHU

M PEIICHHUS Ha CBILECTBYBAIIHU MPOOIEMH.

6. 3HaYMMOCT Ha MPHHOCHTE 332 HAYKATa H NPAKTHKATA

3HAaYUMOCTTa Ha NPHUHOCHTE € CBBP3aHA C TEXHHUS Hay4eH M HayYHO-TIPHJIOXKEH
Xapaktep. B noxymenTHTe He 3abens3ax nHGOpManUs OTHOCHO BHE/IpABAHE Ha PE3YJITATUTE B
npaktukata. Tosa OMX HCKan fma mpemophbyaM, KaTo Hacoka B Objemara JeHHOCT Ha
KaHnuaata. B ronsmara cu wact, pa3paGoTKUTe B IPEACTABEHUTE IO KOHKypca MaTepuaiu
3acThIIBaT MHOBATHBEH HAy4YeH IOAXOJ 3a PELICHHUE.

KonuuyecTsennTe nokasarenn Ha KpuTepuuTe 3a 3aeMaHe HA aKaJ€MHUYHATA JUTBKHOCT
»[TPO®ECOP*, npuetu B TY - Codus, ca crazenn. Hsikon nokaszatenu ca MPEU3NbJIHEHU B
ITBTH.

OwueHsiBaM KOMILIEKCHO NIPHHOCHTE Ha 10L. A-p Becka ['aHueBa, KaTO 3HAYUMH M T'U
KjacupuLrpam, KakTo cJe1Ba;

— OOCoratsBaHe Ha 3HAHUS M CHCTEMH upe3 (OPMYIMpaHEe HA HHOBATHBHU MOIXOAM B

ChIUIECTBYBAILM HAYYHH 00J1aCTH;

— Cob3naBaHe Ha MOIM(HUILMPAHH W ONTHMH3MPAHHU QJITOPUTMH, METOOH U CXEMH 3a

MOJy4aBaHe Ha MOTBBPAUTEITHU (PAKTH.



B npencraBenuTe Matepuanute uMa JaHHY 3a 69 nuTHpanus. Cle HAlpaBeHa OT MeH
nposepka B Scopus, a3 3alenssax nosedye. Te3n NaHHM ca yOeNMTENHM, Ye NPHUHOCHTE,
TIOCTUTHATH B TBOPYECTBOTO Ha KaHAUAATa, ca MpeobIaaaBaiio HeroBo JIUYHO JeNO.

He ycraHOBHMX IaHHU 3a IJ1arMaTCTBO.

7. KpuTHYHU 0eJIe;KKM U MPenopbLKH

Hsmam xputwunm Genmexkn. Ha mecra, B peuensusta 6sxa OTOENsA3aHM HAKOM
NPENOPBKH, TMPEId BCHYKO I10 OTHOLIEHWE Ha BHeOpUTelickara aedHoct. Te ca ¢
KOHCTPYKTHBEH Xapakrep. OuakBaM [a 4ys NO3UIMATA HA KaHAMOATa, 110 IOCTABEHUTE
BBIIPOCH B HETOBOTO IPE/ICTABSIHE.

8. JInuHM BneyaTJeHUs

JInano, a3 Gerno mosHaBaM KaHAMAaTa. BrieyaTieHus 3a HEro mpuao6MBaM OCHOBHO
Ha 0a3a, MpeicTaBeHMTe NOKYMEHTH. B MeH ce odopms MHeHHe 3a J06pe MOATOTBEH
M3CJIC0BaTeN U ONUTEH Ipenoaasares. IlocoueHuTe, B paMKUTe Ha HACTOAIATA PELEH3HUS
NPENopbKH, Ca 4acT OT BII€YATIICHUS, Ha 0a3a MPeJoCTaBeHUTE JOKYMEHTH U MOsI TIpelieHKa
CJIe/l 3alI03HAHCTBO M aHAJIM3a Ha Hay4YHaTa MPOMYKLHs, IPEACTaBEHA 32 PELEH3HS.

3AK/IIOYEHUE

C uen, o0OCHOBKA Ha 3aK/IIOYEHHETO CH IUe CH [103BOJA [a HampaBs CIEIHHTE
00001eHwMs:
- Kangmparet wma gearoroamireH mpodecHOHaTeH W akaaeMHYeH ONMUT M 100pe
M03HaBa CbBPEMEHHOTO ChCTOSIHUE HA HayKaTa B KOHKypCcHara 00J1acrT;
- Hma nocrateuna no obeM HaydHa MPOAYKUMSI C HAYYHH, HAYYHO-TIPUIOKHH U
NPUTIOKHHU MIPUHOCH, CHOTBETCTBALLM HA U3UCKBAHUATA 32 AKAJEMHYHATA JJIHKHOCT.
Bb3 ocHOBa Ha npeacTaBeHUTE HAYYHH TPYAOBE, OLEHKATA HA TSIXHATA 3HAYUMOCT U
CBhABPKAIIUTE C€ B TAX HAyYHO-NPUJIOKHHM TPUHOCH, HAMHpaM 3a OCHOBATEIHO [a JaM
TI0JIOKUTETHA KOMIUIEKCHA OleHKa. /laBaM, CB0O€TO MOJI0KHTEIHO MHEHHE, 0L, JI-P HHK.
Becka CredanoBa I'anueBa jga 3aeme akamxeMuuHara IibskHocT ,,JIPO®ECOP” B
npogecHoHa HOTO HanpasJeHne 5.3 ,,KOMyHHKANMOHHA U KOMIIIOTHPHA TeXHHKA® MO
Hay4YyHATA CHeUNAJTHOCT ,,CHCTEeMH ¢ H3KYCTBEH HHTEJIEeKT®,

rp. byprac [Toamuc:
06.08.2024r. /Mpod. Cranucinas CuMeOHOB/




On the competition for the acquirement position "PROFESSOR"
In professional field 5.3. communication and computer technology
Scientific specialty: "Systems with artificial intelligence"

Announced in State gazette No. 28/02/04/2024 for the needs of the Department
"Programming and Computer Technologies", FCST, Technical University - Sofia
with candidate Assoc. Prof. Veska Stefanova Gancheva, Ph. D.
Reviewer: Prof. Dr. Eng. Stanislav Denchev Simeonov
University "Prof. Dr. Assen Zlatarov" - Burgas, e-mail: stanislav_simeonov@btu.bg

On the basis of Order No. OX - 5.3-32/ 28.05.2024 of the Rector of the Technical University -
Sofia, I have been appointed as an external member of the Scientific Jury, according to the
procedure for occupying the academic position "PROFESSOR" in Professional Direction 5.3
Communication and Computer technique, scientific specialty - "Systems with artificial
intelligence". On the basis of the Decision from the first meeting of the Scientific Jury dated
17.06.2024. T have been designated as a reviewer.

1. General information and biographical data

The only candidate in the announced competition for AD PROFESSOR in PN 5.3
"Communication and computer technology" is Assoc. Ph.D. Eng. Veska Stefanova Gancheva.
She is an associate professor in the Faculty of Computer Systems and Technologies at the
Technical University - Sofia.
Assoc. Prof. Veska Stefanova Gancheva graduated from TU-Sofia, majors:
"Electricity supply and electrical equipment of industrial enterprises" - 1992;
— "Computer Systems" (1997).
In 2010, Assoc. Prof. Gancheva defended a PhD Thesis on the topic "Methods and means of
increasing the reliability of web-based applications" - scientific specialty "Computer systems,
complexes and networks".
She held the positions of assistant (from 29.01.2001), senior assistant, chief assistant. Since
15.06.2012, she is an associate professor in the Department of "Programming and Computer
Technologies", FCST of the Technical University - Sofia. She held the position of Honorary
Lecturer in the PG on CST - Pravets and at the New Bulgarian University. She specializes in:
— Supercomputing Application Development and High Performance Computing, Jiilich
Supercomputing Center, Germany, 2013;
— GRID and Cloud Computing, Hungarian Academy of Sciences, Budapest, Hungary,
2012.
She participated in the following teaching mobilities:
— University of Aveiro, Portugal, 2021;
— Portalegre Polytechnic Institute, Portugal, 2019;
— University of Navarra, Pamplona, Spain 2018;



— Institute of Technology - Crete, Greece, 2016.
2. General description of the presented materials

Art. 29 1 3 of the LDASRB requires the candidate in the competition to have "a published
monographic work or to have presented equivalent publications in specialized scientific issues.
In his documents, the candidate submitted a total of 50 scientific papers, two textbooks and one
manual for participation in the competition. I could group them formally as follows:

— 11 pes. publications, according to criterion B.4. (Habilitation thesis - scientific
publications (not less than 10), in publications that are referenced and indexed in world-
famous databases with scientific information);

— 17 pes. publications according to criterion I'.7. (Publications outside the group of
monographic work, in publications referenced and indexed in world-famous databases
with scientific information);

— 18 pes. publications according to criterion I'.8. (Publications in non-refereed peer-
reviewed journals);

— 4 pcs. publications with IF, according to criterion 3,

— 2 pcs. — published university textbooks, co-authored by the candidate — 2;

— 1 pc. — university textbook, co-authored by the candidate — 1.

A bibliographic reference of 69 open citations of the candidate's works is presented to the
competition materials. After my inquiry, I found more quotes available. I found no information
about plagiarism.

The candidate is the supervisor of 2 successfully defended PhD - students.

All works presented for participation in the competition are outside of those for the dissertation
and for the acquisition of AD "Assoc. Prof.". They correspond to the theme of the competition
and are accepted for review.

The scientific production presented at the competition is summarized in Table 1.

It is clear from the table that the materials many times exceed the requirements for occupying
the academic position "PROFESSOR".

Table 1.
Metrics | Content Requirement | Done by the
from TU - | candidate
Sofia
A Thesis for ESD PhD 50 50
b Thesis for SD Doctor of science" - -
B Habilitation work - scientific publications (not | 100 315
less than 10) in publications that are referenced
and indexed in world-renowned databases with
scientific information
I Sum of indicators 5 - 11 250 560,69
Scientific publications in publications that are 426,66
referenced and indexed in world-renowned
databases of scientific information
Scientific publications in non-refereed peer- 134,03
reviewed journals, with scientific reviewing or
in edited collective volumes
pi| Citations 100 602




E Sum of indicators from 16 to 29, with the | 220 466,77
minimum number of points for indicator E17
being 40
Supervisor of a successfully defended PhD | 40 60
students (n is the number of co-supervisors of
the respective PhD student)
Participation in a national scientific or 140
educational project
Participation in an international scientific or 160
educational project
Management of a national scientific or 20
educational project
A published university textbook or a textbook 17,77
that is used on the school network
A published university study guide or a study 5
guide, that is used on the school network
Management of a scientific or educational 40
project
Attracted funds per project 24

X Tuition hours 120 722

3 Scientific publications with IF 20 40

Total: | 860 2756,46

3. General characteristics of the candidate's scientific research and applied scientific
activity
3.1. Thematic classification and substantive annals of scientific production
— According to their thematic orientation, the works are classified into the following
groups:

— Intelligent methods and tools for processing biomedical data;

— Artificial intelligence and its application to detect software anomalies;

— Analysis of biomedical data;

— Data integration and machine learning;

— Bioinformatic and neuroinformatic;

— Predicting student learning;

— Impulse neural networks;

— Parallel computing models and computing cluster calculations, supercomputers;

- Risk analysis in animal husbandry;

— Computer tomography image processing;

— Multi-agent systems.
The variety of topics on which the candidate has carried out research is impressive. Methods,
algorithms and tools from the field of artificial intelligence such as machine learning have been
developed. Neural networks and artificial bee colonies have been studied. Methods and
algorithms have been developed for the processing of DNA sequences - a direction in
bioinformatics that is gaining more and more importance. Personally, I have an additional
interest, given my current research interests. Medical image processing has been implemented,
as well as a toolkit for automating the computational process and implementing intelligent
solutions for biomedical data analysis. A software architecture for adaptive knowledge
discovery based on big genome data analysis is formulated. A platform for adaptive knowledge



discovery and decision-making based on the analysis of large data sets and tailored to the
purpose of scientific research is presented. The automatic generation of hypotheses and
decision options has been implemented. An approach for automated knowledge extraction and
decision making from medical images is presented through a workflow for input X-ray image
preprocessing, analysis, classification and result evaluation

3.2. Characteristics of the candidate as a scientist, researcher
Assoc. Veska Stefanova Gancheva, PhD is an established scientist. She shows remarkable
consistency in the implementation of scientific research, delving into the depth of research
issues. He has knowledge and experience in programming, knows the new directions, knows
the concepts in artificial intelligence and knows how to apply his knowledge. She is highly
qualified in her field. She applies her knowledge, bringing innovative ideas to the fields she
deals with.
[ will allow myself to make a constructive recommendation regarding the presented scientific
production. The practical implementation of scientific ideas would have a really serious weight,
and I see potential for that.

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

The candidate's pedagogical experience is expressed in the authorship and publication of
textbooks and methodological aids, construction of laboratories, conducting classes,
extracurricular work with students, etc. Assoc. Prof. Veska Gancheva has been an assistant
professor since 2001 in the "Programming and Computer Technologies" department. The
number of lecture hours - according to the presented reference - 722 - in Bulgarian and English
eloquently proves her qualities as a teacher. Study programs are presented in the following
disciplines: Software engineering; Data management and analysis; Extraction of information;
Modern software technologies; Machine/Deep Learning; Object oriented programming;
Programming II; Programming III; programming and use of computers; IT business
applications of a new generation; Project management. She supervised 83 graduates who
successfully defended their diplomas in OCS "Bachelor" and OCS "Master". He is the scientific
supervisor of 2 successfully defended PhD students. He co-authored two textbooks and a study
guide for the needs of FCST, at TU Sofia. The presence of co-authors in the teaching aids
presented in the competition documents testifies to a high evaluation by the colleagues on this
side of the candidate's pedagogical activity. Assoc. Prof. Gancheva participated in the teams of
2 national and 4 international projects. Certificates for mobilities and lecturing at foreign
universities in Austria, Romania, England, Portugal, Spain, in accordance with teacher mobility
programs, are presented.

S. Basic scientific and applied scientific contributions

[ accept candidate-defined contributions. Having familiarized myself with the content of the
materials presented to me for review, I allow myself to classify the contributions as follows:

A. SCIENTIFIC CONTRIBUTIONS

1. Bioinformatics methods for processing DNA sequences - based on DNA sequences, an
algorithm is proposed for comparing two sequences based on the calculated profiles. The
algorithm generates profiles once before saving the data in the database [B.4.1, B.4.2]. A
methodology for the synthesis of an algorithm for the alignment of a pair of DNA sequences is
proposed. An approach was used by applying the trilateration method to generate a constant
DNA sequence as a reference. [B.4.1, B.4.2, B.4.8]. An optimized algorithm for the alignment
of multiple DNA sequences applying the concept of artificial bee colonies based on hybrid
metaheuristics is presented [B.4.10, B.4.11].



2. Parallel computing models based on message exchange program model, phase-parallel
algorithmic paradigm, parallel /O model and applied on Needleman-Wunsch algorithm
[I"7.14] for alignment of two DNA sequences, for multiple alignment are proposed MSA BG
[I'8.3,1'85,1"8.11,I'8.15,I"8.16,1"8.17,I"8.18] and ClustalW [I"7.17,I'8.12, I"8.13, I8.14],
as well as for filtering medical images [I".7.10].

3. A method for X-ray image classification based on the optimization of the learning process
of convolutional neural networks is proposed [B4.3]. A model is presented to optimize the
overall architecture of a classification convolutional neural network of chest radiographs by
reducing the total number of convolutional operations. Algorithms have been developed for
masking and setting the parameters of a bilateral filter in the processing of computed
tomography images. Procedures for optimizing algorithms for histogram equalization, intensity
adjustment, and contrast limitations are presented [I.7.8, I.7.9].

4. A conceptual model of an integrated open technological platform for implementing
intelligent solutions for managing and extracting knowledge from multidimensional data is
proposed, automating effective methods and algorithms for the analysis of biomedical data and
applying models for their visualization [B.4.5, B.4.9 ].

5. A hybrid method for software anomaly detection is proposed, which combines rule-based
and machine learning-based methods [I.7.4]. An optimized genetic algorithm is applied to
build the relevant rules. Principal component analysis is used to extract relevant features aimed
at improving performance.

6. A conceptual SOA-based distributed biological data integration architecture is designed,
enabling rapid management of large volumes of data in various formats by using a multi-agent
architecture. The integration system consists of services for transforming the general request
into a specific language request for each local database, depending on its type [I".7.16].

B. SCIENTIFIC AND APPLIED CONTRIBUTIONS

I. A feed-forward artificial neural network designed for data analysis was designed. The
learning error and its distribution over the weights of the neurons in the network are determined.
A set of statistical records related to the analysis of cardiovascular diseases was used as
experimental data. The trained model is applied in the system to calculate new input parameters
that were not used during training and validation [B.4.4].

2. A machine learning-based breast cancer prediction algorithm and model is proposed, which
covers: data pre-processing; knowledge discovery and decision making; results and
interpretation of decisions. The proposed classification algorithm is applied for classification
by Random Forest, kNN, Logistic Regression and SVM [B.4.5, B.4.6].

3. A pulsed neural network was created that computes network weights in the time dimension,
allows for algorithmic reconfiguration through network layers, and can be used for artificial
intelligence and deep learning through implementation in neuromorphic hardware, allowing
the construction of very large networks with billions of neurons. Schemes implementing
network building blocks and a training model are proposed and demonstrated [I".7.2].

4. A common building block for neuromorphic hardware for third-generation neural networks
is created, allowing the delay to be parameterized in an efficient way and providing an
opportunity to build and test new neural networks through a dynamic approach in artificial
intelligence. A circuit is designed that creates a pulse delay line with controllable time
parameters and can be used to build Hassenstein-Reichardt detectors and integrate into
neuromorphic hardware operating with pulsed neural networks [T".7.3].

5. APTITUDE software architecture was designed for structuring and storing big data from
heterogeneous sources such as LMS and educational game; identify models for predicting
student learning based on machine learning by analyzing learner behavior and enabling data
analytics with descriptive, predictive and prescriptive outcomes [I".7.12, 3.31.4].



6. An architecture of an integrated platform for digitized education, tools and possibilities for
creating, storing and sharing educational resources for distance learning in the field of animal
husbandry, based on augmented and virtual reality, using 3D models for visualizing educational
content, as well as and an environment for analyzing data extracted from learning resources in
the system [3.31.2].

7. A general optimization scheme for the control parameters of a non-local means filter is
proposed, which includes finding the optimal degree of smoothing, the size of the search
window and the size of the comparison window for a series of computed tomography images
[T.7.5].

8. A GRID resource broker architecture is proposed, based on a metadata scheduling model,
including three basic modules: a mapper, a cost/resource estimator, and a dispatcher. The set of
input and output metadata of the planning model, resource management scenario and the
interactions of the main modules of the resource broker with services in GRID are defined
[I.8.8].

9. The proposed method for detecting software anomalies was experimentally verified by
applying three classification algorithms. An analysis and evaluation of the obtained results in
terms of accuracy and precision was done to identify and investigate four different types of
attacks in a benchmark dataset: Neptune, Ipsweep, Pod and Teardrop [I".7.4].

C.APPLICABLE CONTRIBUTIONS

1. An algorithm for predicting student learning was designed based on machine learning for
data processing and analysis. The classification of training data is implemented using machine
learning algorithms: random forest, Naive Bayes, k-nearest neighbors, logistic regression and
support vector machines [I.7.12, 3.31.4].

2. An analysis and evaluation of the parallel performance parameters of software tools for
aligning biological sequences was made [I.7.17, I"'8.3, I".8.5, I"8.6, I"8.11, I".8.12, T".8.13,
['8.16, I'8.17, T'8.18], as execution time, acceleration, efficiency, scaling and profiling
obtained experimentally using different data sets and different number of computing cores on
a heterogeneous computer cluster, BlueGene/P and JUQUEEN supercomputers , Intel Xeon
Phi. The advantages of the proposed solutions have been proven through the results of
benchmark tests.

3. A software application was developed for three-dimensional modeling and visualization of
the structure of proteins or the DNA sequence, implemented using OpenGL, which allows to
get an idea of the complexity of objects at the atomic level by using modern 3D modeling
technologies [[.7.13] .

4. A system was designed to filter legitimate emails from spam messages using a Bayes filter,
including six stages: training, tokenization, creating databases of spam and non-spam tokens,
calculating token probabilities, evaluating new emails by applying a threshold value to the
spam score. Data analysis shows an increase in the accuracy of the proposed classification
[3.31.1].

5. Parallel MPI and hybrid OpenMP/MPI models and program implementations based on a
message-switching programming model, phase-parallel algorithmic paradigm, and applied to
the multiple DNA sequence alignment algorithm based on the artificial bee metaphor have been
designed and implemented. supercomputer colonies BlueGene/P and JUQUEEN [B.4.10,
B.4.11]. The proposed parallel computing models are verified through code optimization,
parallel  MPI  programming implementations, multi-threaded OpenMP parallel
implementations, hybrid OpenMP/MPI, parallel I/O interface for biological sequence
alignment by Needleman-Wunsch, MSA_ BG and ClustalW algorithms, as well as filtering of
medical imaging on a heterogeneous computing cluster, BlueGene/P and JUQUEEN



supercomputers, Intel Xeon Phi [I.7.10,1.7.14,1.7.17,1"8.3,1.8.5,1.8.6,I".8.11,I"8.15, I"8.16,
['8.17,I'8.18].

6. Developed algorithm and workflow for integration and analysis of medical data and images
for integration, filtering, transformation, feature extraction; classification by machine learning
algorithms based on predefined criteria; evaluation of the model and determination of accuracy
by examining the parameters for evaluating the effectiveness [I7.6, 8.2, 3.31.3] .

7. The successful application of the optimization process to the training of classification
convolutional networks has been proven through experimental results, the optimization does
not affect the accuracy of the trained models and a significant reduction in the training time of
each epoch in the optimized convolutional networks has been achieved [B4.3] .

8. A neuromorphic remote node architecture with an integrated visual sensor is developed that
operates with less than 10 mW power for scene monitoring, object detection and classification.
The system has intelligent power management and wireless data transmission. Experimental
results demonstrate a reduction in energy consumption of more than 100 times. The data is
processed in situ using pulsed deep neural networks [I".7.1].

9. A scalable system architecture and workflow development software framework consisting
of computational process automation tools is proposed. The architecture consists of layers and
web services for: searching, integrating and storing heterogeneous data from different sources
and in different formats; data preparation, cleaning, filtering and selection; real-time data flow,
processing and analytics; modeling and visualization of the results [B.4.4, B.4.6, B.4.7].

10. Workflows are proposed for data integration and risk analysis in animal husbandry and
interactive 3D visualization through virtual reality, involving processing of multidimensional
images of anatomical organs of animals obtained from computed tomography or magnetic
resonance to create 3D reconstruction [I". 7.7, 3.31.2].

11. A methodology for the analysis and classification of e-mail content is proposed by
developing and evaluating a Bayes-based system for filtering legitimate e-mails from spam
messages, which includes: data collection, implementation of a Bayes filter, statistical analysis
of filter effectiveness and comparison with other common spam filtering methods [3.31.1].
Contributions in scientific works, I define, as the formulation of new approaches and solutions
to existing problems.

6. Significance of contributions for science and practice

The significance of the contributions is related to their scientific and scientific-applied
character. In the documents, I did not notice any information about implementation of the
results in practice. This is what I would like to recommend, as a guideline in the candidate's
future activity. For the most part, the developments in the materials submitted to the
competition advocate an innovative scientific approach to a solution.
The quantitative indicators of the criteria for occupying the academic position "PROFESSOR",
accepted at TU - Sofia, have been met. Some metrics are overfilled multiple times.
[ comprehensively assess the contributions of Assoc. Prof. Veska Gancheva, PhD as significant
and classify them as follows:
— Enrichment of knowledge and systems by formulating innovative approaches in
existing scientific fields;
— Creation of modified and optimized algorithms, methods and schemes for obtaining
confirmatory facts.
There are data on 69 citations in the presented materials. After my Scopus check, I noticed
more. These data are convincing that the contributions achieved in the candidate's work are
predominantly his personal work.
[ found no plagiarism data.



7. Critical remarks and recommendations

I'have no critical notes. In places, the review noted some recommendations, primarily regarding
the implementation activity. They are constructive in nature. 1 look forward to hearing the
candidate's position on the issues raised in his presentation.

8. Personal impressions

Personally, I vaguely know the candidate. I get my impressions of him mainly on the basis of
the presented documents. I form an opinion of a well-prepared researcher and an experienced
teacher. The recommendations given in this review are part of impressions, based on the
documents provided and my judgment after familiarization and analysis of the scientific
production submitted for review.

CONCLUSION

In order to justify my conclusion, I will allow myself to make the following summaries:
— The candidate has many years of professional and academic experience and knows well
the current state of science in the competition field;
— There is a sufficient volume of scientific output with scientific, scientific-applied and
applied contributions corresponding to the requirements for the academic position.
Based on the presented scientific works, the assessment of their significance and the scientific
and applied contributions contained in them, I find it reasonable to give a positive
comprehensive assessment. [ give my positive opinion that Assoc. Prof. Veska Stefanova
Gancheva, PhD take the academic position "PROFESSOR" in the professional field 5.3
"Communication and computer technology" in the scientific specialty "Systems with artificial
intelligence".

Burgas Signature:
06.08.2024 /Prof. Stanislav Simeonov/




