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PEUEH3WUA

oT npod. ATH uHX. Painvyo Toaopos UnapuoHoB
TexHu4ecku yHuBepcurtet — Mabposo,

Ha maTtepuanure, NnpeacTaBeHM 3a yYacTue B KOHKYpPC
3a 3aeMaHe Ha akageMUy4Ha anbxHocT “lMpodecop”
no npocecnoHanHo HanpasneHue 5.3 KOMyHUKaLUMOHHA M KOMMIOTbLPHA TEXHUKA,
Hay4yHa cneuymnanHocTt ,,CucTeMM C U3KYCTBEH UHTENEeKT"

KoHkypcbm 3a 3aemaHe Ha akadeMu4Ha OnbXHOCM ,,nipoghecop” no Hay4yHa
cneyuanHocm ,,Cucmemu ¢ uskycmeeH uHmesniekm* e npoghecuoHasiHoO HanpaesieHue
5.3 ,KomyHukayuoHHa u koMmnrombspHa mexHuka“ e o6sieeH e [JB 6p. 28/02.04.2024 3a

Hy»0ume Ha kamedpa ,,[lpoepamupaHe U KOMIMTIOMBbPHU MEXHON02UU“ KbM hakynmem
,KoMmombpHU cucmemu u mexHonoauu“ Ha TexHuvyecku yHueepcumem Cogbusi.
Kamo eduHcmeeH kaHOuGam y4yacmea
doy. 0-p uHx. Becka CmechaHoea MaHyeea

1. O6wwu nonoxeHus u GuorpadhuyHU AaHHKU

Adou. Aa-p wHx. Becka CredaHoBa [aHyeBa e 3aBbpwuna TY-Codms, crneunanHocTu
,EnekTpocHabassaHe u enektpoob3asexaaHe Ha NpomuneHn npeanpuatna“ (1992 r.) u ,KomnoTspHU
cuctemn” (1997 r.). Mpes 2010 r. 3awmTasa guceptaums Ha Tema ,MeToau 1 cpeacTea 3a nosuLlaBaHe
HagexaHocTTa Ha web 6asvpaHn NpUNOXeHWA“ No HayyYHa cneumanHocT ,KOMMIOTBPHU CUCTEMW,
KOMMNIEKCH 1 Mpexin’. 3aemana e anbxHocTuTe acucteHT (o1 29.01.2001 r.), cTaplun acuCTeHT, rnaseH
acucteHT 1 o1 15.06.2012 r. e goueHT B kKaTeapa ,lporpamvpaHe ¥ KOMMKTBPHU TexHonorun', ®KCT Ha
TY-Codomua. XoHopyeaH npenogasaten B NI no KCT — Mpagey 3a 3 yuebHn roguHn 1 B Hos Gbnrapcku
yHusepcuteT B nepuofa 2009-2013 r. Cneunanusupana e ,[PU0 v obnadnn nsumcneHns” B YHrapcka
akagemuss Ha Haykute, (2012 r) wun ,Paspabotka Ha CynepkOMMOTbLPHWU MPUMOXKEHUA U
BMCOKONPOM3BOAWUTENHN U3uncneHns”, CynepkomnioTbpeH UeHTbp B HOnux, lepmanus (2013 r.).
MomowHKK no akpeauTauusa Ha 3am.-pektop YOA oT 01.03.2020 r. YHWBEPCUTETCKA KOOPAWHATOP MO
KpeauTHaTta cuctema ot 01.03.2020 .

2. O6wo onucaHue Ha NpeaACTaBeHUTe MaTepuanm

KaHangateT e npeacraesun 3a yyactve B KoHKypca obwo 50 HayuHu Tpyaa, Bkn. 32 nyGnvkauuv B
uspaHuA, pedepupaHn u nHaekcvpandn B Web of Science / Scopus, oT kouTo 16 ca B cnvcaHusa C
umnakt taktop (IF Ha Web of Science) n/vnu ¢ umnakr panr (SJR Ha Scopus), u 18 nybnukauum B
HepedepnpaH CNUCaHNA C Hay4YHO PeLeH3paHe UK B peaakTupaHn KonektueHu Tpyaose. OT TAX Ha
aHrMUACKK e3uK ca 46 1 4 Ha Bbnrapcku esuk, pasnpeaeneHi rno rpyni, KakTo cneasa;

e [pyna B: 11 HayyHn nyGnukauuu, cebp3aHn B obeanHsBalla Tema ‘UHTeNMreHTHU MeToaN U CpeacTBa 3a
obpabotka Ha BuomeguuUMHCKM AaHHW', B pedepupanHn n uHaekcupaHu 8 Web of Science / Scopus
u3gaHus, ot kouto 8 ca B cnucanua ¢ IF/SJR m 3 B cOopHMUM Ha MexayHapoLHW KOHepeHuun B
YyxOuHa.

e [pyna I 17 Hay4Hu nyGnukaumm B n3fanvs, pedepupadun n nHaekcupann 8 Web of Science / Scopus, ot
kouto 4 ca B cnucadua ¢ SJR, u 18 HayyHu nybnukauuwm B HepedepupaHu CNWCaHUs C HaydHo
peLeH3npaHe Unu B peAakTMpaHu KONEKTUBHW TPYAOBE.

e [pyna 3: 4 Hay4Hn nybnukaumm B cnucanua c IF / SJR.

KbM maTepuanute no KOHKypca ca npeactaBeHun 6Gubnuorpadcka cnpaBka Ha 69 OTKpUTW
UMTUpaHMa Ha TpyaoBe Ha KaHauvpaTta, WHgopMauua 3a pPbKOBOACTBO M yyacTme B 25
Hay4HouscnenosaTenckv n obpasoBaTenHn paspaboTku; HayYeH PbKOBOAUTEN Ha 2 YCNELHO 3aluTum
AOKTOpaHTa U 2 B CPOK Ha oby4deHue; 3 y4ebHnum 1 yuebHn nocobus.

Bevuikm npefcrtaseHu TpyaoBe 3a ydacTue B KOHKypca ca W3BbLbH Te3W No aucepraumsTa u 3a
npupobueaHe Ha Al ,AOLEHT", OTrOBApPAT HA TemMaTukaTa Ha KOHKypca 1 ce NpuemMar 3a peueH3vpaHe.



PasnpegeneHneTo Ha npeacTaBeHUTe HayyHU TPYAOBE U [OKA3aTeNCTBEH MaTtepuan no kateropumn
W nokasaTenu no OTHOLIeHWE W3NBLIHEHUETO Ha MWHUMAnNHUTE W3NCKBaAHWUA € NpeacTaBeHo B
Tabnuuara.

MuHumManum
uanckeanHust | TOYKM Ha
Mpyna Mokasarenu ot NMYP3AL | Kanaupara
TY-Codpus
A 1. AvcepTaunoHeH Tpya 3a npuckxaaHe Ha obpasoBaTenHa U HayyHa 50 50
cTeneH "gokrop"
4. XabunuraumoHeH Tpya - HayuHu nybnukauum (He no-manko ot 10) B
B Mspanus, kouTo ca pedbeprpaHn U MHOEKCMPaHN B CBETOBHOW3BECTHM 100 316
6asv AaHHU C Hay4YHa MHGOpPMaLMs
" |Cyma ot nokasaTtenute ot 5 go 11 250 560.69
7. HayuHa ny6nukaums B n3agaHus, KouTo ca pedepupaHi v MHaeKcupaHu 426.66
B CBETOBHOM3BECTHM 6a3n AaHHW C HayYHa nHopmaums '
8. HayyHa ny6nukaumus B HepedepupaHu CincaHus ¢ Hay4YHo 134.03
pEeLEeH3npaHe unun B pefakTupaHu KONekTMBHY TOMOBE
O |Cyma o1 nokasatenuTe ot 12 go 15 100 602
12. LMTupaHns nnm peueHsnmn B HayuHu nsgaHus, pedepupanHi u
MHAEKCUPaHW B CBETOBHOM3BECTHU 6a3n faHHKU C Hay4YHa UHgopmaums 580
NN B MOHOrpadun N KONEKTUBHU TOMOBE
14. LLuTupaHua nnm peueHsnmn B HepedepupaHnn CnmcaHua ¢ Hay4Ho 22
peLueH3npaHe
E Cyma oT nokasatenuTte oT 16 4o 29, KaTo MUHUMANHUAT BPOIA TOYKM MO 220 466.77
nokasaten E17 e 40
17. PbKOBOACTBO Ha YCNELIHO 3alWTWA OKTOPaHT (N e 6posT 40 60
CbPbKOBOAMUTENWN HA CbOTBETHWUSA AOKTOPAHT)
18. YyacTtve B HaumoHaneH Hay4eH unu obpasoBaTeneH NpoeKT 140
19. YyacTtve B MexayHapoAeH HayyYeH unu obpasoBaTteneH NpoekT 160
20. PLKOBOACTBO Ha HaLUMOHanNeH HayyeH unv obpasosarteneH nNpoekT 20
22. [puBneyeHn cpeacTBa No NPOEKTU, PbKOBOAEHW OT KaHAMAaTa 24
23. [Ny6nukyBaH YHUBEPCUTETCKN YY4EOHMK NN y4eBHUK, KONTO ce 17.77
N3Non3Ba B yYunuuiHaTa Mpexa '
24. My6nukyBaHo yHuBepcuTeTcko y4ebHo nocobre unm y4ebHo 5
nocobue, KOETO Ce M3Non3Ba B y4UnuLLHaTa Mpexa
29. PLKOBOACTBO HA HayyYeH unu o6pa3oBaTtenieH NpoeKT 40
30. Xopapuym Ha BOAEHW NEKUMM 3a NOCNeOHUTE TPU FOAVHN B
XK Bwnrapckv yHuBepcuteTu, akpegutupardn ot HAOA 1 no ancumnnuHu oT 120 722
NPOMECHOHANHOTO HanpaBneHne, B KOETO € 06ABEH KOHKYPCHT
3 31. Hay4Hu nybnukauum B cnucanus ¢ umnakTt daktop (IF Ha Web of 20 40
Science) n/wnu ¢ umnakt paxr (SJR) Ha Scopus
Bcunuko: 860 2756.46

3. 06u4a XapakTepuctuka Ha Hay4vyHou3crnepoBaTernickata W Hay4YHOMpUnoXxHaTta AeﬁHOCT Ha
KaHaugaTta

MybnukauumTte no koHkypca B m3gaHust B Web of Science / Scopus ca 32; 16 oT Tsax ca B
pedepvpaHn 1N WHAEKCUMPaHU B MexayHapodHu cnucarusa ¢ IF/SJR; 13 umat Q2, Q3 wm Q4.
Hokasatenctso e cnpaska oT HAUWA 3a IF/SJR Ha cnucaHusTa, B kouTo ca nybnukauuute. Ha
NPECTMXHN OCHOBHO B 4YyXOWHa MexayHapoAHu KoHdepeHuuun, uHaekcupanHn B Web of Science /
Scopus ca npeactaseHu 25 ny6nukauuu. MyGnukauuute B HepedepupaHun W3LaHWA C HayqyHO
peueHsupaHe ca 18: 4vyxgecTpaHHW CnucaHWs — 4; HauuoHamnHu cnucaHus — 4; cOopHUUM Ha
HaUMOHanHu KoHepeHunn — 3; COOPHULIM Ha MEXAYHAPOAHN KOHdepeHUmMn — 2; white papers ¢ Hay4YHo
pe3eH3npaHe no n3nwenHeHve Ha npoekT Partnership for Advanced Computing in Europe — 5.



B npeacTaseHvWTe HayyHw TpyAoBe, CBLp3aHu B obeAauHABalLA Tema ‘UHTenureHTHW MeToau u
cpeacTea 3a 0bpaboTka Ha BruomMeaMLMHCKU AaHHK” ca U3cneasaHy 1 pa3paboTeHn MeToAW, anropuTMu
W CpeAcTBa OT 0bnacTTa Ha W3KYCTBEHMA WHTENEKT KaTo MalUMHHO 0ByyeHWe, HEBPOHHU MPEXu 1
W3KYCTBEHM NYenHn KONoHWKU 3a obpaboTka Ha [IHK nocnefoBaTenHOCTU N MEANLIMHCKN N30BpaXeHns —
nogpexgaHe, aHanus, Knacugukauusa, NpPorHo3vupaHe; Kakto M nnaTtdopma 3a paboTHU npouecu w
CO(PTYEPHU WHCTPYMEHTM 3a aBTOMATU3MpaHe Ha W3YUCMUTENHUA npouec W npunaraHe Ha
VWHTENWreHTHU PeLLeHNa 3a aHann3 Ha BUoOMeaVUMHCKY JaHHW.

HayuHuTte Tpynose u3BbH XxabunuTaumoHHWA Tpyd nonajaT B cnegHWTe TemaTuyHu obnacTw:
W3KYCTBEH WHTENEKT W npunaraHe Ha TEXHUKUTE Ha U3KYCTBEHWA VHTENEKT 33 OTKpUBaHe Ha codhTyepHu
aHoOManuu; aHanus Ha OMOMEAMLMHCKA [aHHW; WHTErpvpaHe Ha [aHHW, MawWHHO obyqeHue;
BronHopmaTuka; HeBpoMHGOPMAaTHKa; UMMYIICHU HEBPOHHU MPEXU; NPOrHo3upaHe Ha 0By4YeHneTo Ha
CTYAEHTN, aHanW3 Ha pwucKka B XWBOTHOBBLACTBOTO; 0bpaboTka Ha W30OpaXeHWs OT KOMMKTbPHA
TOMOrpadpus; MyNTWareHTHW CUCTEMW; napanenHn W3YUCIUTENHW MOAENN W WU3YUCIIEHWA Ha
KOMNIOTBbPEH KNbeTep, cynepkomnioTpn BlueGene/P, JUQUEEN, Intel Xeon Phi.

Aou. B. MaH4yeBa nma akTBHO y4acTue B 25 HayYHONPUNOXHU pa3paboTkuy, BKI. 8 MeXOyHapOAHW 1
14 HaumoHanHW, kato e pbKoBOAUTEN Ha 3 OT TAX — 1 3a hyHAAMEHTANHW Hay4YHW nscneasanus no ®HN
v 2 B NOAKPENa Ha pa3BUTUETO Ha AOKTOPAHTU, HA KOUTO € HayYeH pbKoBOgMTEN.

UanocmHama HayyHouscnedosamersicka U HaydyHornpunoxHa OelHocm Ha kaHOudama 3a Al
.Npoghecop” e e obnacmma Ha npPoghecuoHanHomo HarpaeneHue u HayyHama CcreyuanHocm Ha
KOHKypca. TAa e 3HayumernHa no obem u cbObpPXKaHue U e Ha 8UCOKO HUBO.

4. OueHka Ha negaroruyeckKaTa noAroToBKa U AeWHOCT Ha KaHauaaTa

Oou. Becka lManyeBa e npenopgasaten ot 2001 r. B kategpa ,lporpamupaHe “ KOMMIOTbPHY
TexHonoruv®. Mpes nocnegHute Tpu y4ebHW roavHW e npoeena 722 vaca nekuuy Ha Bbnarapcku u
AHIMUACKN €3UK NO AWUCLMNMUHU OT NPOdPecUoHanHOTO HarnpaBneHue, B KOETO € 0BABEH KOHKYpCHT:
Mporpamupade v usnonssaHe Ha koMmnwTpu |; lMporpamupaHe u uw3nonssaHe Ha kommotpy |l
lNporpamupaxe u nanonssaxe Ha komnioTpy lll; OBekTHO-OpueHTUpaHo Nporpamupaxe; MNporpamupaHe
Il; WHdopmaunMoHH 1 KOMYHWUKaLMOHHW TexHonorun; CodTyepHO WHXeHepcTso; Pasnpegenexu
cuctemn 1M npunoxeHwa, WsenuvaHe Ha wHpopmauna; CbBpeMEHHW COMTYEPHW TEXHOMNOTUW;
MEHWKMBHT Ha WHopMaunoHHn cuctemn; WT  GU3HEC-NPUNOXEHUA OT HOBO MOKOMEHUE;
MeHWAXMBHT Ha npoekTw; Mporpamupare Ha C, C++, 1 Java.

MNpeacTtaBeHn ca 13 y4ebHu nporpamu, Ha kouTo fdou. MaHyeBa e aBTop WM e paspaboTuna
NEeKUMOHHK Kypcose no gucunnnuHute: CodTyepHO MHXEHEPCTBO; YNpaBneHWe U aHanus Ha AaHHu;
W3BnunuaHe Ha uHdopMaumsa; CbBpeMeHHU codTyepHu TexHonorun; MawuHHo-/Abnboko obyyeHue;
ObekTHO-OpneHTUpaHo nporpamupaxe; [Mporpamupane |l; Mporpamupane |lI;  MporpamupaHe wu
n3nonseaHe Ha kKoM TpK; UT BUHEC-NPUNOXKEHUA OT HOBO NOKONEHWE; MEHUIKMBHT Ha NPOEKTK.

HOou. MaH4yeBa e Guna pbkoBoAMTEN Ha 83 ycnewHo sawmtunu aunnomantn OKC 6akanaebp’
,MarucTLp® Ha BbRrapckn n aHrnuirckn esunk B nepvoga 2012 no 2023 r.. HayyeH pbkoBoAUTEN € Ha 4
AOKTOpaHTa, OT KOWTO 2 yCNewHo 3awuTunm M 2 B CPOK Ha oOydeHWe Mo HayyYHU chneuuanHocTy
,CNUCTEMM C U3KYCTBEH NMHTENEKT" 1 ,KOMNIOTHPHN CUCTEMM, KOMMIIEKCU 1 MPEXK".

Hou. lNaH4yeBa e cwvaBTOp Ha 2 yyebHuka M 1 yyebHO nocobue. Y4yebHukbT ,Basn paHHW” e
npedHas3HaJYeH 3a CTy4eHTUTe no cneynanHocT “KoMnioTbpHN cuctemn 1 TexHonorun”. nasa 2, rnaesa 3
v rnasa 7 ca paspaboTteHn ot gou. MaHyeBa. YuebHukLT MporpamupaHe 1 U3nonssaHe Ha KOMMoTpu |.
3anncku oT NeKuun ¢ NpuMepu Ha nporpameH es3nk C” e npegHasHadeH 3a ctyaeHTute ot ®ETT, ®TK,
®A n E®. [ou. B. MNaH4yeBa e aBTOp Ha rnaea 7. Y4ebHoTO nocobve ‘PbkoBOACTBO MO napanenHo
nporpamuvpaHe” e npeAHasHa4YeHo 3a CTYAEHTUTE no crneuuanHocT “KOMMIOTbLPHW CUCTEMU U
TexHonorn®. [nasa 4, rnasa 6 1 rnaea 8 ca paspabotenun oT gou. B. MaH4eBa.

Hou. MaHyeBa e yyacTBana B eKkMnMTe Ha 2 HaUMOHanHW U 4 MexayHapogHw obpasoBaTenHu
npoekta. lNpeacrtaBeHn ca cepTuuKaTh 3a MOBMNHOCTU M U3HACAHE Ha NEKUMU B YYXKOECTPaHHW
yHVuBepcuTeT B ABCTpuA, PymbHUA, AHrnua, MopTtyranus, Mcnanus.

5. OCHOBHM Hay4HU U HAY4YHONPUIOXHWA NPUHOCH
MpvHocuTe moraTt aa 6baaT 06obLeHn KakTo cneaga.

Hayy4Hu:



. NpepnoxeHa e MeTogonorvs 3a CWUHTE3 Ha anropuTsM  3a noapexaaHe Ha [AHK

NoCnefoBaTeNnHOCTM 4Ype3 npunaraHe Ha MeToAa Ha TpunarepauusaTa 3a reHepupaHe Ha
etanoHHa [HK nocnepoeatenHocT. [edwHupaHM ca Tpu npoduna 3a KOHCTaHTHa
nocnefoBaTenHocT. [MpoeKTUPaHUAT anropuTeM BKMKOYBA reHepvpaHe Ha Npodun U cpaBHeHue
Ha aBe nocneaoeaTenHocTy Ha 6asa Ha usdmncnenuTe npodunu.

. MpeanoxeH e MeToA 3a KNacuUKaLna Ha PEHTTEHOBU M306paXeHns, BasmpaH Ha ONTUMU3ALMS

Ha npoueca Ha ofyveHuWe Ha KOHBOMIOLUMOHHM HEBPOHHWM Mpexu. MpeacrtaseH e mogen 3a
ONTUMU3MPAHE Ha apxuTeKTypaTa Ha Knacuduumpalla KOHBOMUWOHHE HEBPOHHA Mpexa Ypes
HamansaeaHe Ha o6Lna Bpol KOHBONIOLMOHHY onepauiu.

. MpeanoxeH e anropuTeM 3a noapexaaHe Ha mHoxectBo [HK nocneposaTenHoctu, 6asupaH Ha

W3KYCTBEHU NYENHN KONOHWUU U XMBpuaHa MeTaeBpucTuka.

MNpeanoxeH e KoHUenTyaneH MoAen Ha TEXHONOrv4Ha nnatgopma 3a WHTENUIEHTHW PeLleHNs
3a ynpasneHWe W U3BNWYaHe Ha 3HaHWS OT MHOTOMEPHW AaHHW, aBTOMaTWU3MpaLiM edeKTUBHY
MeToau W anropuTMK 3a aHanu3 Ha OMOMeAWUMHCKM OaHHW W npunarauia MoJeny 3a TaxHaTta
BU3yanusauus.

. MpeanoxeH e xmbpuaeH MeToq 3a OTKPUBAHE Ha COPTYEepHW aHomanuu, 6asupaH Ha reHeTUYeH

anropuTbM 3a U3rpaxaaHe Ha npasuna M Ha MawnHHO obydyeHue, KOMTO e BepuduLMpaH Ypes
TPY KnacudvKauMoHHW anroputbMa 3a uaeHTuduUMpaHe Ha YeTUpWU PasnuYHY Buaa aTtaku B
Habop oT AaHHK 3a 6eHumapk: Neptune, Ipsweep, Pod v Teardrop.

. Paspabotenn ca anropuTMu 3a HEPE3KOCTHO MackMpaHe U HacTpoilka Ha napameTpute Ha

BunatepaneH cunTbp 3a 06paboTka Ha W30OPaXEHUA OT KOMMKOTBPHA TOMOrpadus.
MpefacraseHn ca npoueaypu 3a ONTUMUSMPAHE Ha anropuTMUTE 3a W3paBHABaHE Ha
XMcTorpamarta, perynvpaHe Ha MHTEH3UTETa U KOHTPACTHUTE OrpaHUYeHuUs.

. MpepnoxeHn ca napanenHn wsYUCIMTENHU Moaenu, BGasumpaHn Ha moaen ¢ obMeH Ha

cbobueHuns, dasoBo-napanenHa anropuTMuMyHa napagurma, napaneneH /O mopen w
NpunoxeHn 3a nogpexpaHe Ha [HK nocnegoBaTenHOCTW, KakTo W 3a UNTpUpaHe Ha
MEAULIMHCKN M306paKeHWa Ha XeTeporeHeH KOMMITbPEH KNbCTep, cynepkoMnioTpu BlueGene/P
1 JUQUEEN, Intel Xeon Phi.

Hay4yHO-npunoxHu:

L

- o

MNpeanoxeH e anropuTbM U MOAEN 3a NPOrHO3MpaHe Ha pak Ha repaara, 6asvpaH Ha MalnHHO
obyyeHue, konTo obxeawa: npegeaputenHa obpaboTka Ha OaHHW, OTKPWBAHE Ha 3HAHWA ©
B3EMaHe Ha pelUeHns; pe3ynTaTi U NHTepnpeTupaHe Ha peweHus. MNMpeanoXeHWaT anropuTsM e
NPUNOXeH 3a KnacuguumpaHe Ypes pas3nuyHn TEXHUKU 338 MaLIUHHO 0By4YeHue.

. [okasaHa e e@eKTUBHOCTTa Ha nNPeanoOXeHWs anropuTeM 3a nogpexgaHe Ha [HK

nocnefoBaTeNHOCTM U HEeroBUs NoTeHuunan 3a yckopsisaHe Ha obpaboTkaTa yYpes n3cneaBaHuns ¢
pasnuyHn Habopu [aHHW, aHanuM3 W OueHKa Ha pes3ynTaTuTe MO OTHOLUEHME Ha KOMuauw,
Hbp3ogencTeme U ePEKTUBHOCT.

. [lokaszaHo e 4pe3 eKkcnepvMEHTaNHU pesynTaTy ycrnewHarta onTUMU3auus Ha oBy4eHVWeTo Ha

KNacuUKaLUMOHHN KOHBOMIOUMOHHA HEBPOHHU Mpexu, Be3 BnvsHME BbpXy TOYHOCTTa Ha
oby4eHUTe MoAENn N NOCTUraHe Ha 3HAYMTENHO HamansBaHe Ha BpeMeTo 3a obyJeHue.

Cwb3faneH e oL rpaguBeH enemeHT 3a HeBPOMOPMEH Xapayep, KaTo No3BoNABa 3aKbCHEHMETO
Aa Obde NapaMeTpu3MpaHo No emeKTUBEH HAYMH U NPeAOCTaBA Bb3MOXHOCT 3a U3rpaxaaHe u
TeCTBaHe Ha HOBW HEBPOHHU MPEXW Ype3d AUHaMUYeH MNOAXOA B W3KYCTBEHWS WHTENeKT.
MpoekTupaHa e cxema, KOATO Cb3gaBa NWMHUA Ha 3abaBsHe Ha UMMYNca C KOHTPONUpyemu
BPEMEBU napameTpu.

. I'Ipe,qno;»KeHa e obwa onTUMM3aunoHHa cxema 3a KOHTPOINMHWUTE NapaMeTpn Ha (OUNTbp, KOATO

BKMOYBA HaMWpaHe Ha onTMmanHaTa CTeneH Ha wusrnamgaHe, pasmepa Ha nposopeua 3a
TbPCEHE W pa3Mepa Ha MNpo3opela 3a CpaBHEHWE 3a cepus n3obpakeHWs OT KOMMNITbpHAa
TOoMorpadwus.



6. MNpeanoxeHa e MeToavKa 3a aHanwa u Knacuukauma Ha CbAbPKAHMETO HA UMENnU 4pes
paspaboTBaHe W oueHka Ha cucTema, GasvpaHa Ha Bayes, 3a unTpUpaHe Ha NErMTUMHK
uMmennm ot cnam, KOSTO BKMwuBa: cbOupaHe Ha AaHHW, peanu3auva Ha Bayes unTbp,
CTaTUCTUYECKN aHanu3 3a edeKTMBHOCTTa Ha (uNTbpa W CpaBHEHWe C ApyrM MeToau 3a
dunTpupaHe Ha cnam.

7. NpepnoxeHa e apxutekTypa Ha GRID pecypceH Gpokep, GasupaH Ha mogen 3a nnaHupaHe ¢
mMeTagaHHu. [lebuHnpaHn ca MHOXecTBaTa METafaHHW Ha BXoda M Ha u3xoda Ha Moaena Ha
nnaHupaHe, cLueHapuii 3a pecypceH MEHWOXMBHT U B3aVMO4ENCTBUATa C yCnyruTe.

8. MpeanoxeH e noaxoA 3a ONTUMW3ALMA Ha coTyepHWA nakeT Gadget Ha cneuvanusnpaHu
XvOpWUaHW apxXUTEKTYpU, N3NON3BaLLM YCKOPUTENW C LEN NOBULLABAHE Ha NPOW3BOANTENHOCTTA.
HanpaseHa e oueHka Ha napanenHata NPOU3BOAUTENHOCT — BPEME Ha U3MbMHEeHWe, cKkanupaHxe,
npocunupaHe Ha cynepkomnioTsbp BlueGene/P n GPGPU napanenHu cuctemu.

MpunoxHu:

1.npOEKTMpaHa € HEeBpPOHHa MpeXa 3a aHanu3 Ha MeWUWMHCKW OaHHW. Onpe,u,eneHa € rpewkarta Ha
ofyyeHune 1 HeHOTO pasnpefeneHne BbPXY TErMarta Ha HEBPOHWUTE B MpexaTa.

2. lNpoektvpaHn n peanuavpanu ca napanenHun MPl u xubpugHun OpenMP/MPI mopenu u
nporpaMmHn  UMNNeMeHTauuMM Ha anropyTbmMa 3a MHOXEeCcTBeHO noppexaaHe Ha [OHK
nocnegosatenHocty, 6asupaH Ha wMeTacdopaTa 3a MW3KYCTBEHW NYenHW KOMoHUMKM 3a
cynepkomnioTpu BlueGene/P n JUQUEEN.

3.MpoekTvpaHa e codtyepHa apxutektypa APTITUDE 3a cbxpaHeHWe Ha ronemu AaHHW OT XeTepOoreHHU
M3TOYHMUW, anropuTeM 3a NpPOrHosvpaHe Ha OGyHEHMETO Ha CTYAEeHTW 4Ypel3 aHanu3 Ha AaHHW C
onucaTtenHw, npejckaseawy v npegnuceallu pesyntaTu, 633MpaH Ha Knacmcpmcaumsl 4ypes3 MalnHHO
o0by4eHue.

4 MNpeanoxeHa e apxuTekTypa Ha nnatcdopma 3a oOpas3oBaTeNHW pecypcu B obnactra Ha
KUBOTHOBBACTBOTO, paGOTHM npouecn 3a aHanu3 Ha pucka U WHTEpakTUBHa BU3yanusauua 4pes
BUpTYyanHa peanHoct, obpaboTka Ha MyNTUAWMEHCWOHANHW W300paXeHWs OT KOMMTbPHAE
TOMOrpadua N MarHUTeH pesoHaHc 3a cb3aasaHe Ha 3D peKoHCTPYKUMA.

5.PaspaboteHun ca anropuTeM u paboTeH NpoLec 3a WHTErpupaHe W aHanwid Ha MeQUUWHCKW AaHHW 1
n3obpaxeHns; Knacupukauma Ypes anropuTMu 3a MalMHHO 06yYeEHWE Bb3 OCHOBA Ha NpeaBapuUTenHo
onpefeneHn KpuTepuu; OLEHKa Ha moaena W onpependaHe Ha TOYHOCTTa ypes3 uiacnegeaHe Ha
napameTpuTe 3a oLeHKa Ha edheKTUBHOCTTA.

6.Cb3nageHa e MMNyncHa HEBPOHHA MpeKa, KOSTO NO3BONABA anrOPUTMUYHO NPEKOHMUIrypupaHe U Moxe
da Ce u3non3ea 3a W3KYCTBEH WHTenekT n Abnboko obyyeHue 4ypes BHeapsBaHe B HeBPOMOpdEH
Xapayep, No3BONsBaLl W3rpaX4aHeTo Ha MHOro roneMu Mpexu ¢ munuapaun HespoHW. [NpeanoxeHn un
OEMOHCTPUpPaHK ca CXeMn, U3NbIHABALLMW Bnokose 3a nsrpaxgaHe Ha mpexarta u Mofen 3a oﬁyqume_

7. PaspaboteHa e apxvuTekTypa Ha HEBPOMOpPMEH Bb3en C UHTErpUpaH CeH30p 3@ MOHUTOPUHS Ha
cleHara, oTKpuBaHe W KnacuduuupaHe Ha obektn. [laHHnTe ce obpaboTBaT Ha MACTO Ypes
UMNYNCHW OBNOOKN HEBPOHHN MPEXN.

8. lpeanoxeHa e apxuTekTypa M codTyepHa pamka 3a paspaboTka Ha paBoTHWM npouecw,
CbCTOALLa ce OT yeb ycnyrn 3a TbpceHe, MHTerpvpaHe, CbxpaHeHue, NoAroToeka, obpaboTka u
aHanus Ha NoTOK OT Pa3HOPOAHW AaHHW, MOAENVPaHE U BU3yanusauns Ha pesynrtaTuTe.

9.MpegnoxeHn ca noaxoaw 3a ynpasneHWe Ha ronemu Habopu OT AaHHKU 3a KOMMAKTBLPHO NoanomaraHa
AWarHocTu4YHa CUCTeMa 3a pak Ha rbopAarta u 3a u3cnefBaHe Ha B3aMMO4EenCTBNETO EHXaHCep-NpoMoTOp
OT rofieMu reHOMHW AaHHW, 6asnpaH Ha MallMHHO 0ByYeHue.

10. MNpoekTupaHa e koHUenTyanHa apxvWTekTypa 3a MHTerpupaHe Ha pasnpeneneHn BuonornyHu
AaHHK, Basupana Ha SOA, nossonseawa 6bp30 ynpaeneHve Ha ronemu obemu OoT AaHHW B
pasnuyYHy hopmaTi Ypes U3non3BaHe Ha MynTVareHTHa apxuTekTypa.

MpuHocWTe B HayyHWTe TpyaoBe MoraT Aa ObhaT onpefeneHn Kato: hopMynupaHe Ha HOBW
peleHns Ha cbllecTsyBal npobnem; cb3gasaHe Ha HOBW METOAW, NOAXOAMW, anropuTMK; AOKa3BaHe C
HOBW CpeAcTBa Ha CbLUECTBEHM HOBW CTPaHW Ha BeYe CbLUECTBYBALLM Hay4YHW Npobnemu u XxunoTesu,
nony4yaBaHe Ha NOTBBLPAUTENHN haKTw.

Oou. B. MaHyeBa e nbpBM aBTOp B 7 OT npeactaseHuTe 11 nybnukauwu, paBHOCTOWHW Ha
xabunutauvoHeH Tpya, 1 e camoctositenHa M B 3 e BTOpM aeTop. B 6 ot nyénukauvmTe M3BHLH
xabunuTauvoHHMA TPya € CaMOCTOSTENEH aBToOp, HA MbPBO MACTO € B 5, Ha BTOPO MSACTO B 22, Ha TPETO



MACTO B S U Ha neTo MAcTo B 1. Moxe Aa ce npueme, Ye NoCTUrHaTUTE NPUHOCK B rONsIMa CTEMeH ca
NWYHO Aeno Ha kaHawuaara.

Mpeacrasera e Gubnuorpadcka cnpaeka 3a 69 OTKPUTY LMTUPaHWS Ha TPYAOBE Ha KaHAuAaTa, oT
KOATO € BUAHO Ye KaHAWAATHLT € uMa 58 unTupaHusa B Hay4yHW usganus, uHaekcupaxu B Web of Science
/ Scopus, 1 11 UMTUPaHMA B ApYrv usgaHws. [lokazaTencreo 3a NpeACTaBeHNUTE MO KOHKYPca LMTUPaHNS
€ cnpaska 1 cnuceK ¢ uMtupanns ot HAUWI 3a nepuoga 2012-2024 r.

6. 3HaYMMOCT Ha NPUHOCHUTE 3a HayKaTa M NpaKkTukKaTa

Kem MaTepuanute no npoueaypaTa HAMa NPUIOKEHW AOKYMEHTWU 3@ UHTENeKTyanHa co6CTBEHOCT
Wnun 3a BHEApsABaHe Ha NONE3HW MOAENV W/Nn nateHTV. HesaBWCMMO OT TOBa HayYyHWTE W3CneaBaHuA
Ha gou. MaH4YeBa ca B HOBW U NEPCNEKTVBHW HaNPaBMIEHWS Ha Hay4yHaTa CMeuvanHoCT Mo KOHKypca,
koeTo onpeaens GeacnopHaTa 3Ha4YMMOCT Ha NpUHocuTe 3a oboraTsBaHe Ha NO3HAHWSATa U Pa3BUTMETO
Ha n3cneasaHusATa B obnactra. CBWMAETENCTBO 3a NMPU3HAHMETO Ha MOCTUXKEHWATA Ha KaHauaaTta B
yyxOuHa ca nybnukauuute N UMTUPaHWUATA B PEHOMUPAHU Hay4HU cnucanus ¢ IF/SJR u yyacTmeTo B
NPECTWKHN KoHpepeHuun. [louy. B. MNaHyeBa nma obwo 42 uHpekcupanu B Scopus nyGnukauum, 20
nHaekcupaxu B Web of Science; h-index B Scopus — 6, h-index B Web of Science — 3, h-index B Google
Scholar - 7.

MpencraBeHUTe [OKYMEHTM U cepTudUKaTW MO KOHKypca MoKasBaT akTWBHa W pasHoobpasHa
AONbNHUTENHa AeNHOCT Ha Adou. [aH4YeBa kaTo ydeH W uscneposaten. Ts e ekcnepT/oueHWTen Ha
NPOEKTHW NPEANOXEeHUA NO KOHKYpcW, uHaHcupanu oT PoHAa ,HayydHu wuscnenBaHusa’, 3a KOETo
ceunaeTencTea AafaeHoTo yaoctoeepeHune oT ®HW. YuacTsBa kaTo peueH3eHT Ha HayyHwu nybnukauum
CNUCaHUA U KOHMDEPEHLW, BKMHOYMTENHO Ha TakvmBa ¢ BUCOK IF. YneH e Ha nporpamHUs KOMUTET Ha
HayyHa koHdpepeHuMa Beyond Databases, Architectures and Structures. AcouuvpaH pegaktop B
Hanpaenexue “Communication and Computer Equipment” Ha cnucanne ,Proceedings of the Technical
University of Sofia“. CvasTop n TexHuuecku pepaktop Ha “BuorpacudeH anmanax Ha TY — Codms”,
nm3ganuna: 2015, 2020 .

[lpedcmaseHume Mamepuanu Mo KOHKypca MOKpusam BCUYKU KOMMUYecmeeHu rokasamesnu Ha
Kpumepuume 3a 3aemaHe Ha akademuyHama OnwXxHocm ,npoghecop”. KonuyecmeeHama OUEHKa,
rnokasaHa e mabnuyama e moyka 2 rnokasea, ye Ooy. 0-p uUHX. Becka MaHyesa uma 2756.46 moyku,
Koemo 3HayumesiHo [rpesuwlasa o 6CUYKU 2pynu rokasamesnu MUuHUMamHUme U3uckeaHusi Ha
MN3PACPE u MYP3AL e TY-Coghusa om 860 mouku 3a 3aemare Ha AL ,npogecop”.

7. KpuTuyHKu Genexku n npenopsLku
KaHanpaateT moxe Aa ce dokycupa BbpXy NpakTWYeckaTa peanusauna 1M BHEAPABAHETO B
npakTukaTa, 0cobeHo Ha Te3n NPMHOCK, KOUTO Ca CBbP3aHW C MeauLMHCKaTa AMarHocTuka.

8. IluyHu BNEYaTNEeHUA M CTAHOBMLLE HA peLieH3eHTa

He nosHaeBam nuyHO Aou. A-p uHX. Becka MaHueBa. Ha 6asa Ha npepgocTaBeHUTe matepuany, Mora
Aa TBbPAA, Ye TA uMa HeobxoaumuTe KadecTBa, yMEHMs U onuT 3a 3aemaHe Ha A ,lMpodecop”.
MNpeacTaBeHWTE HAyKOMETPUYHWU AaHHM W BCUYKU CNPaBKU MO Npoueayparta A0Ka3BaT, Ye 3HaYUTenHo
npesuLlasa No BCUYKN MPyNM nokasatenu MMHUManHuTe nsuckeanua Ha MMN3PACPE v NMYP3AO B TY-
Codhus 3a saemane Ha Al ,Mpochecop”.

3AKINMKYEHUE
Bb3 ocHoea Ha 3ano3HaeaHemo ¢ npedcmaeeHume Hay4YHu mpydoee, msxHama
3HayumMocm, chObpXawume ce 8 mMmsAX Hay4YHU, HayYHOMPUITIOXHU U MPUMIOXHU MPUHOCU,
HaMupam 3a ocHogamesiHo Oa npednoxa doy. 0-p uHX. Becka CmecgpaHoea MaHyega da 3aeme
akademu4Hama  OnbXHOCM  ,fpoghecop” &  npoghecuoHanHomo  HanpaeneHue 5.3
»KOMyHUKayuoHHa u KomnrombpHa mexHUKa“ no Hay4Hama cneyuanHocm ,Cucmemu c
U3KycmeeH uHmesnexkm®,

Aata: 06.08.2024 r. PELIEH3EHT:
/mpod. atH Panyo Wnapwuonos/



REVIEW

by Prof. DSc Eng. Raicho Todorov llarionov
Technical University - Gabrovo,

of the materials submitted for participation in the competition
for an academic position "Professor"
in the professional field 5.3 "Communication and Computer Technology",
scientific specialty "Artificial Intelligence Systems "

The competition for the academic position "Professor" in the scientific specialty
"Artificial Intelligence Systems" in professional field 5.3 "Communication and Computer
Technology" was announced in SG no. 28/02.04.2024 for the needs of the Department
"Programming and Computer Technologies" at the Faculty "Computer Systems and
Technologies" of the Technical University of Sofia.

As the only candidate is participated
Assoc. Prof. Dr. Eng. Veska Stefanova Gancheva

1. General and biographical data

Assoc. Prof. Dr. Eng. Veska Stefanova Gancheva graduated from Technical University of Sofia,
master degree in "Electrical Supply and Electrical Equipment of Industrial Enterprises" (1992) and
"Computer Systems" (1997). In 2010, she defended her dissertation on "Methods and Tools for Enhancing
the Reliability of Web-Based Applications" in the scientific specialty "Computer Systems, Complexes, and
Networks". She has held the positions of Assistant (since January 29, 2001), Senior Assistant, Chief
Assistant and since June 15, 2012, she is an Associate Professor in the Department of Programming and
Computer Technologies, Faculty of Computer Systems and Technologies at TU-Sofia. Additionally, she
has served as a Honorary lecturer in PG on KST - Pravets for 3 academic years and at New Bulgarian
University from 2009 to 2013. Assoc. Prof. Gancheva has specialized in "Grid and Cloud Computing" at
the Hungarian Academy of Sciences (2012) and "Development of Supercomputing Applications and
High-Performance Computing" at the Supercomputing Center in Jilich, Germany (2013). Since March 1,
2020, she has been appointed as Accreditation Coordinator and as University Coordinator for the Credit
System.

2. General description of the presented materials

The candidate has submitted a total of 50 scientific papers for participation in the competition,
including 32 publications in editions that are refereed and indexed in Web of Science / Scopus, of which 16
are in journals with an impact factor (IF of Web of Science) and/or an impact rank (SJR of Scopus), and 18
publications in non-refereed journals with scientific peer review or in edited collective proceedings. Of
these, 46 are in English and 4 are in Bulgarian, distributed into the following groups:

* Group B: 11 scientific publications related to the common theme "Intelligent Methods and Tools for
Processing Biomedical Data", in refereed and indexed editions in Web of Science / Scopus, of which 8
are in journals with IF/SJR and 3 in proceedings at international conferences abroad.

» Group I": 17 scientific publications in editions referenced and indexed in Web of Science / Scopus, of which

4 are in journals with SJR, and 18 scientific publications in non-refereed peer-reviewed journals or in
edited collective proceedings.

e Group 3: 4 scientific publications in journals with IF / SJR.

A bibliographic reference of 69 found citations of the candidate's works is presented to the
competition materials; information on leadership and participation in 25 research and educational
developments; supervisor of 2 successfully defended doctoral students and 2 in learning period; 3
textbooks and teaching manuals.



All works submitted for participation in the competition are outside of those for the dissertation and
for the acquisition of academic position "Associate Professor", correspond to the topic of the competition
and are accepted for review.

The distribution of the presented scientific works and evidentiary material by categories and
indicators regarding the fulfillment of the minimum requirements is presented in the following table.

Group Indicators reun:?émaelms CZ?:QE;;;

A 1. Dissertation work for the award of "Doctor" degree 50 50

B 4. Habilitation thesis - scientific publications, refereed and indexed 100 315
(minimun 10)

I [Sum of points 5 to 11 250 560.69
7. Publication in indexed databases 426.66
8. Scientific publication in non-refereed peer-reviewed journals or in 134.03
edited collective volumes

A [Sum of points 12 to 15 100 602
12. Citations or reviews in refereed and indexed scientific publications 580
14. Citations in non-indexed peer-reviewed journals 22

E Sum of points 16 to 29, as the minimum points per E17 is 40 220 466.77
17. Supervision of a successfully defended PhD student 40 60
18. Participation in national scientific or educational project 140
19. Participation in international scientific or educational project 160
20. Management of national scientific or educational project 20
22. Funds raised for projects managed by the applicant 24
23. Published university textbook or a textbook used on school network 17.77
24. Published university manual or a manual used on school network o
29. Management of scientific or educational project 40
30. Schedule of lectures for the last three years at Bulgarian universities

X laccredited by NEAA and in disciplines from the professional field in which 120 722
the competition is announced

3 31. Hay4Hun ny6nukaumm B cnucanus ¢ umnakt gaktop (IF Ha Web of 20 40
Science) n/vnu ¢ umnakt paxr (SJR) Ha Scopus

Total: 860 2756.46

3. General characteristics of the candidate's scientific and scientific-applied activity

The candidate has 32 publications in Web of Science / Scopus indexed editions; 16 of these are in
refereed and indexed international journals with an IF/SJR, and 13 have Q2, Q3, or Q4 rankings.
Evidence is provided by a document from NACID on the IF/SJR of the journals in which the publications
appear. Additionally, 25 publications have been presented at prestigious international conferences,
mainly abroad, indexed in Web of Science / Scopus. The candidate also has 18 publications in non-
refereed editions with scientific peer review, including 4 in foreign journals, 4 in national journals, 3 in
national conference proceedings, 2 in international conference proceedings, and 5 white papers with
scientific peer review from the Partnership for Advanced Computing in Europe project.

The presented scientific works, related to the common theme "Intelligent Methods and Tools for
Biomedical Data Processing," explore and develop methods, algorithms, and tools in the field of artificial
intelligence, such as machine learning, neural networks, and artificial bee colony, for processing DNA
sequences and medical images—specifically for sequencing, analysis, classification, and prediction.
Additionally, a platform for workflows and software tools has been developed to automate the
computational process and apply intelligent solutions for biomedical data analysis.

The scientific works outside the habilitation thesis fall into the following thematic areas: artificial
intelligence and the application of Al techniques for detecting software anomalies; biomedical data
analysis; data integration; machine learning; bioinformatics; neuroinformatics; spiking neural networks;
prediction of student learning outcomes; risk analysis in livestock farming; processing of computed



tomography images; multi-agent systems; parallel computational models and calculations on computer
clusters, supercomputers such as BlueGene/P, JUQUEEN, and Intel Xeon Phi.

Assoc. Prof. V. Gancheva has actively participated in 25 scientific and applied research projects,
including 8 international and 14 national projects, and has led 3 of them—1 focused on fundamental
scientific research under the National Science Fund (NSF) and 2 supporting the growth of PhD students
under her supervision.

The overall scientific research and applied activities of the candidate for the academic position of
"Professor" are within the professional field and scientific specialty of the competition. Her work is
substantial in both volume and content and is of a high standard.

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

Assoc. Prof. Veska Gancheva has been a faculty member in the Department of Programming and
Computer Technologies since 2001. Over the past three academic years, she has conducted 722 hours
of lectures in both Bulgarian and English across various subjects within the professional field of the
current competition. These subjects include: Programming and Use of Computers |, I, lll; Object-
Oriented Programming; Programming II; Information and Communication Technologies; Software
Engineering; Distributed Systems and Applications; Information Retrieval: Modern Software
Technologies; Management of Information Systems; Next-Generation IT Business Applications; Project
Management; and Programming in C, C++, and Java.

Thirteen course syllabi authored and developed by Assoc. Prof. Gancheva have been presented.
These include: Software Engineering; Data Management and Analysis; Information Retrieval; Advanced
Software Technologies; Machine-/Deep Learning; Object-Oriented Programming; Programming |I;
Programming IIl; Programming and Use of Computers; Next-Generation IT Business Applications: and
Project Management.

Assoc. Prof. Gancheva has supervised 83 successfully graduated Bachelor's and Master’s students
in Bulgarian and English from 2012 to 2023. She is also the scientific supervisor for 4 PhD students, of
which 2 have successfully defended their theses, and 2 are currently in their study period specializing in
"Artificial Intelligence Systems" and "Computer Systems, Complexes, and Networks."

Assoc. Prof. Gancheva is a co-author of 2 textbooks and 1 educational manual. The textbook
"Databases" is intended for students specialty "Computer Systems and Technologies" with chapters 2, 3,
and 7 developed by her. The textbook "Programming and Use of Computers |: Lecture Notes with
Examples in C" is aimed at students from the Faculties of Electronics and Technologies:
Telecommunications; Automation; Electrical Engineering. She authors chapter 7. The educational
manual "Guide to Parallel Programming" is also intended for "Computer Systems and Technologies"
students, with chapters 4, 6, and 8 developed by her.

Assoc. Prof. Gancheva has participated in teams of 2 national and 4 international educational
projects. Certificates have been presented for her mobility and lecturing at foreign universities in Austria,
Romania, England, Portugal, and Spain.

5. Main scientific and scientific-applied contributions
The contributions can be summarized as follows.

Scientific:
1. A methodology for synthesizing an algorithm for DNA sequence alignment has been proposed by
applying the trilateration method to generate a reference DNA sequence. Three profiles for a

constant sequence have been defined. The designed algorithm includes profile generation and
comparison of two sequences based on the calculated profiles.

2. A method for classifying X-ray images based on optimizing the training process of convolutional
neural networks has been proposed. A model for optimizing the architecture of a classifying
convolutional neural network by reducing the total number of convolutional operations is
presented.

3. An algorithm for multiple DNA sequence alignment based on artificial bee colonies and hybrid
metaheuristics has been proposed.



4. A conceptual model of a technological platform for intelligent solutions for managing and
extracting knowledge from multidimensional data, automating effective methods and algorithms
for biomedical data analysis and applying models for their visualization is proposed.

5. A hybrid method for software anomalies detection based on a genetic algorithm for rule
construction and machine learning has been proposed, which is verified through three
classification algorithms for identifying four different types of attacks in a benchmark dataset:
Neptune, Ipsweep, Pod, and Teardrop.

6. Algorithms for unsharp masking and parameter tuning of a bilateral filter for processing computed
tomography images have been developed. Procedures for optimizing algorithms for histogram
equalization, intensity adjustment, and contrast constraints are presented.

7. Parallel computational models have been proposed, based on a message-passing model, a
phase-parallel algorithmic paradigm, a parallel I/O model, and applied for arranging DNA
sequences as well as filtering medical images on a heterogeneous computer cluster,
supercomputers BlueGene/P and JUQUEEN, and Intel Xeon Phi.

Scientific-applied:

I. 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 algorithm has been applied for classification by various machine
learning techniques.

2. The effectiveness of the proposed DNA sequence alignment algorithm and its potential to speed
up processing are demonstrated through studies with different datasets, analysis and evaluation
of the results in terms of collisions, speed and efficiency.

3. The successful optimization of the classification convolutional neural networks training has been
proven through experimental results, without affecting the accuracy of the trained models and
achieving a significant reduction in training time.

4. A common building block for neuromorphic hardware 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.

5. A general optimization scheme for filter control parameters is proposed, which includes finding
the optimal smoothing degree, search window size, and comparison window size for a series of
CT images.

6. A methodology for email content analysis and classification is proposed by developing and
evaluating a Bayes-based system for filtering legitimate emails from spam, which includes data
collection, Bayes filter implementation, statistical analysis of filter performance and comparison
with other spam filtering methods.

7. A GRID resource broker architecture based on a metadata scheduling model is proposed.
Multiple input and output metadata of the scheduling model, resource management scenario, and
service interactions are defined.

8. An approach for Gadget software package optimization on specialized hybrid architectures using
accelerators in order to increase performance is proposed. Parallel performance is evaluated -
execution time, scaling, profiling on supercomputer BlueGene/P and GPGPU parallel systems.

Applied:
1.A neural network for medical data analysis is designed. The training error and its distribution over the
weights of the neurons in the network are determined.
2.Parallel MPI and hybrid OpenMP/MPI models and software implementations of the multiple DNA sequence
alignment algorithm based on artificial bee colony metaphor are designed and implemented for
supercomputers BlueGene/P and JUQUEEN.



3.APTITUDE software architecture for storing big data from heterogeneous sources is designed; an
algorithm for predicting student learning through data analysis with descriptive, predictive and
prescriptive results based on machine learning classification.

4.A platform architecture is proposed for animal husbandry education resources, risk analysis workflows and
interactive visualization through virtual reality, processing of multidimensional images from computed
tomography or magnetic resonance to create 3D reconstruction.

5.An algorithm and a workflow for integration and analysis of medical data and images have been
developed; classification by machine learning algorithms based on predefined criteria; model evaluation
and accuracy determination by examining performance evaluation parameters.

6.A spike neural network has been created that allows for algorithmic reconfiguration 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 the network building
blocks and training model are proposed and demonstrated.

7.A neuromorphic node architecture with an integrated sensor for scene monitoring, object detection and
classification is developed. The data is processed in situ by spike deep neural networks.

8.An architecture and software framework for the development of workflows consisting of web services for
searching, integrating, storing, preparing, processing and analyzing a flow of heterogeneous data;
modeling and visualization of results is proposed.

9.Approaches for managing large data sets for a computer-aided breast cancer diagnosis system, and for
studying enhancer-promoter interaction from large genomic data based on machine learning are
proposed.

10. A conceptual SOA-based distributed biological data integration architecture, enabling rapid management
of large volumes of data in various formats by using a multi-agent architecture is designed.

Contributions in scientific papers can be defined as: formulation of new solutions to an existing
problem; creation of new methods, approaches, algorithms; proving by new means substantial new
aspects of already existing scientific problems and hypotheses; obtaining corroborating facts.

Assoc. Prof. V. Gancheva is the first author in 7 of the 11 presented publications equivalent to a
habilitation thesis. In 1 publication, she is the sole author, and in 3 others, she is the second author. In 6
of the publications outside the habilitation thesis, she is the sole author, the first author in 5 publications,
the second author in 22, the third author in 5, and the fifth author in 1. It can be concluded that the
contributions achieved are largely the personal work of the candidate

A bibliographic reference for 69 citations of the candidate's publications has been presented,
showing that the candidate has 58 citations in scientific editions indexed in Web of Science / Scopus and
11 citations in other editions. Proof of the citations presented for the competition is provided by a
reference and a list of citations from NACID for the period 2012-2024.

6. Significance of contributions for science and practice

There are no documents for intellectual property or for implementation of useful models and/or
patents attached to the procedure materials. Regardless of this, Assoc. Prof. Gancheva's scientific
research is in new and promising directions of the scientific specialty of the competition, which
determines the indisputable importance of the contributions for enriching knowledge and development of
research in the field. Evidence of the recognition of the candidate's achievements abroad are
publications and citations in renowned scientific journals with IF/SJR and participation in prestigious
conferences. Assoc. Prof. V. Gancheva has a total of 42 publications indexed in Scopus, 20 indexed in
Web of Science; h-index in Scopus — 6, h-index in Web of Science — 3, h-index in Google Scholar - 7.

The documents and certificates presented at the competition show the active and diverse additional
activity of Assoc. Prof. Gancheva as a scientist and researcher. She is an expert/evaluator of project
proposals for competitions financed by the Scientific Research Fund, as evidenced by the certificate
given. Participates as a reviewer of scientific publications in journals and conferences, including those
with a high IF. She is a member of the program committee of the scientific conference Beyond
Databases, Architectures and Structures. Associate editor in the "Communication and Computer
Equipment" section of the journal "Proceedings of the Technical University of Sofia". Co-author and
technical editor of "Biographical AlImanac of Technical University of Sofia", editions: 2015, 2020.

The submitted materials for the competition cover all quantitative indicators according to the criteria
for acquiring the academic position "Professor". The quantitative assessment, shown in the table in point
2, shows that Assoc. Dr. Eng. Veska Gancheva has 2756.46 points, which significantly exceeds the



minimum requirements of 860 points for acquiring the academic position "Professor” according to the
Regulations for Application of the Act on Development of the Academic Staff in the Republic of Bulgaria,

as well as the Regulations on the Conditions and Order for Acquiring Academic Positions in Technical
University of Sofia.

7. Critical notes and recommendations

The candidate can focus on practical realization and implementation in practice, especially those
contributions that are related to medical diagnostics.

8. Personal impressions and opinion of the reviewer

| do not personally know Assoc. Prof. Dr. Eng. Veska Gancheva. On the basis of the materials
provided, | can claim that she has the necessary qualities, skills and experience to occupy academic
position "Professor”. The presented scientometric data and all inquiries regarding the procedure prove
that they significantly exceed the minimum requirements of Regulations for Application of the Act on
Development of the Academic Staff in the Republic of Bulgaria, as well as the Regulations on the
Conditions and Order for Acquiring Academic Positions in Technical University of Sofia, for awarding
academic position of "Professor” in all groups of indicators.

CONCLUSION
Based on the acquaintance with the presented scientific works, their significance, the
scientific, scientific-applied, and applied contributions contained within them, | find it reasonable
to propose Assoc. Prof. Dr. Eng. Veska Stefanova Gancheva to acquire the academic position of
"Professor"” in the professional field 5.3 "Communication and Computer Technology", scientific
specialty "Artificial Intelligence Systems".

Date: 06.08.2024 REVIEWER:
/Prof. DCs Raicho llarionov/



