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CTAHOBHMIIE
ot npo¢. a-p leopru Ilenyes Benkos, ®IIMU, TY-Codus
N0 KOHKYPC 3a 3aeMaHe Ha akajieMH4HaTa AabxHocT “IIpodecop®
B 00;1acT Ha BHcHIe oOpa3oBaHue 5. TexHHYeCKH HAYKH

npodecHoHaHo HanpaBeHHe 5.3. KoMyHHKanMoHHa M KOMIIIOTBPHA
TeXHHKA

Hay4YHa CHelHAJTHOCT: CucremH ¢ H3KYCTBCH HHTEJIEKT

oosised B /IB Ne 28/02.04.2024 r.

¢ KaHAKAT: JAou. A-p uikK. Becka CredanoBa I'anuyesa (TY-Codus)

IpeacTaBsM CTAHOBMIIETO CH 10 TO3H KOHKYPC KaTo 4jieH Ha HaydHoTO KypH,
onpeneneHo c¢be 3anoeq Ne OX-5.3-32/28.05.2024 r. Ha Pextopa Ha TY-Codus.

CTaHOBHIIIETO € H3rOTBEHO CIIOpE] U3UCKBaHUATA Ha:

- 3aKkoHa 3a pa3BUTHETO Ha aKaJeMU4YHHs cbcTaB B PenyOnuka bbiarapus
(3PACPB),

- [paBuiauka 3a npunarade Ha 3PACPD,

- [IpaBUIHHKA 32 YCIOBHATA M PE/ia 3a 3a€MaHe Ha aKaJIeMUYHH JUTbKHOCTH
B TY-Codus (ITYP3AATYC).

Jlo y4acThe B HACTOSIIMS KOHKYpPC € JOIyCHaT €JuH KaHAuAaT - JOL. I-Pp
nmk. Becka CredanoBa ['aHueBa (®akynrer KoMMIOTBpHU CUCTEMH H
texHosoruu KeM TY-Codus). Cnen 3ano3HaBaHe ¢ MaTepHalluTe 110 KOHKypca ce
YCTaHOBH, Y€ KaHIHIAThT OTrOBaps Ha MUHMMAJTHUTE U3UCKBAHKS 3a 3aeMaHe Ha

aKaJleMHYHaTa [THKHOCT ,,ipodecop” B TY-Codus, nanenu B [Ipunoxenue 1 Ha
ITYP3AJATYC.

1. O0mu JaHHH 32 KaHAHJATA

Cnopen nmpeAcTaBeHUTE 3a y4acTHe B KOHKypca AOKYMEHTH, AOL. A-p WHXK.
Becka ['anueBa npupodbuBa OKC ,,Maructep” B TexHuuecku yHHUBEPCHUTET -
Cobus mpes 1992 r. mo cneuuanHoct ,EnexkrpocHabasBane u
elleKTpooO3aBeKJaHe Ha NPOMHUIUIEHM Npeanpusatus u mpez 1997 r. mo
cnergatHocT ,,KommoTepau cuctemu*. buna e nokropant BbB ®KCT kM TVY-
Codus no Hay4yHa crieUaIHOCT ,, KOMMIOTBPHU CUCTEMH, KOMIUIEKCH U MPEXKU”
u nipe3 2010 r. 3ammTaBa AucepTallMOHEH TPyA Ha TeMa ,,MeToau U cpeacTsa 3a
NOBHIIaBaHE HAICKIHOCTTa Ha web 0asupanu nmpuioxkeHus 3a npuodO1BaHe Ha

OHC ,,Jloxtop®.



[IpenonaBaTenckusT craxk Ha fgoul. I'aHdeBa 3amousa mpe3 2001 r. karo
acucteHT BbB ®KCT nHa TY-Codus, ct. acucrent ot 2003 r., Ill. aCUCTEHT OT
2006 r. u gouent BB ®KCT ot 2012 r. YcniopenHo ¢ ToBa, nou. I'aHyeBa npaBu
CHelMalu3allMd B YHrapcka akajeMmuss Ha HaykuTe ¥ B CylepKOMIIOTbPEH
nenTsp B HOnmux, ['epmanus. [lonacrosiiem e MOMOLIHUK IO aKpeqUTallds Ha
3aMm.-pekTop YJIA u AC W YHHMBEpPCHTEICKHM KOODAMHATOp IO KpEAWTHaTa
cuctema ot 01.03.2020 .

Jou. 'anyeBa ce OTJIHYaBa ¢ aKTHBHATA CH yueOHO-MeTOIMYEeCKa U HAy4HO-
U3ClIeloBaTeNicKa AeiHOCT. T € HaydyeH PBKOBOIUTEN HAa 4 [OKTOPAHTH, OT
KOUTO 2 YCIEITHO 3alTUTHIA U 2 B CPOK Ha o0ydeHHe, AUIUIOMEH PBKOBOIUTEN
Ha 83 yCHeIHo 3allUTHIIH AUIUIOMAHTH, ChbaBTOp Ha yueOHuuTe ,,basu nanau
u ,JIporpamMupane ¥ H3MOI3BaHe HAa KOMIIIOTPH 1. 3anKiCKH OT JIEKLIMK C TPUMEPH
Ha mporpaMeH e3uk C”, kakTo W Ha ydeOHOTO mocobue “PbKOBOACTBO 1O
napajielHo TiporpaMupane”, mpeHa3Ha4deHy 3a cryaeHtute ot TY-Codus. Jom.
I"anueBa e aBTOp Ha 13 yuyeOHU MporpaMu U JEKIIMOHHU KypCOBE MO AUCLUIIITHHA
OT HaIlPaBJICHHETO W CHENHMATHOCTTa Ha KOHKYpCa, PHKOBOIUTE MM 4JIE€H Ha
€KW B 25 HalLMOHAIIHM U €BPOINEUCKH IIPOEKTH C MEXIYHApPOAHO YYacTHe,
pelleH3eHT Ha HayYHH ITyOIMKAITAY B CIIMCAHUS U KOH(epeHY, BKIIIOYUTEIHO Ha
TaKWBa C BHCOK HMMAaKT (DakTop, 4YWieH Ha OpraHu3allMOHHM U IPOTpaMHHU
KOMHTETH Ha MEXIAYHapOIHW HAyYyHH QOPYMH M CIIUCAHUS, €KCIePT/OLEeHHUTEN
HA IPOEKTHH IMPEIOKEHHS 10 KOHKypcH, ¢huHaHcupanu oT Poup ,Hayuynu
W3CJIeIBaAHUS .

2. O6ma xapaKkTepHCTHKA HA NpeJAcTaBeHHTe 10 KOHKypca TPyJoBe

3a yyacTHe B HACTOSIIHMs KOHKypc mou. a-p Becka I'aHueBa e mpencraBuia
50 cTtaTHH, KOHTO He ca M3Moy3BaHM 3a npuaodusaHe Ha OHC ,,JlokTop”, kakTo
u 3a 3aemane Ha AJl ,Jlouent“. Craruute B u3maHMsi, peQepUpaHd M
unaexcupand B Web of Science / Scopus ca 32, Bki. 16 B criucanusi ¢ UMIAKT
daxrop (IF) unu umnakt panr (SJR), 13 ¢ xkBaptun Q2, Q3 unu Q4. Cratunte B
HepedepUpaHW CIOHCAaHWS C HAyJYHO peleH3upaHe WIH B pelaKkTHpPaHU
KOJIGKTMBHH TpyaoBe ca 18. PasmpeneneHnero mo mokasarenn € KakTo cle[Ba:
B4 — 11 cratum; I'7 — 17 ctatiu, I'8 — 18 cratum 1 331 — 4 cratnn.

Cernacio Ilpunoxenne 1 Ha IIYP3AATYC, npaBamo MHUHHMAIHWTE
HAYKOMETPHUYHH TIOKa3aTeld KbM KaHIWIOATHTEe, ydacTBallldi B KOHKypC 3a
zaemane Ha AJl ,IIpodecop” mo mnpodecwoHamHo HampaBieHue 5.3.
KomyHuKkanmoHHa #W KOMITIOTBPHA TEeXHHMKA, IpeACTaBeHHTe OT KaHIUJaTa

NyOJWKaITi| HaJBUIIABAT 3HAUMTENHO H3uckyemute 370 Touku Ha ['pynu ot
mokazatenu B, ' u 3 (915.69 1.).



Crnopen NpWIOXKEHHsT CIHCHK, CTaTMHTE HAa KaHAWAaTa 3a y4acTHe B
HACTOSAIIHMS KOHKYPC Ca [UTHPaHH OT 58 Hay4yHU MyONUKaIlMK B MEX1yHapOIHH
crucanus, pedepupanu u unaekcupad B Web of Science u/mnu Scopus u ot 11
Hay4HH MyONUKaliy B HepedepupaHu U3JaHus ¢ HaydHo pelieHsupane. Criopen
I'pyna JI ot [Npunoxenue 1 va [TYP3AATYC, uurupanuaTa Ha TpyaooBeTe Ha
noi. ['agueBa ce ouensasar ¢ 602 TOYKH, KOETO OTHOBO HaJBHIIABA H3HCKYEMHUTE
100 Toukw.

Marepuanute o [ pyna E BiItouBaT pbKOBOJCTBO Ha 2 YCIEIIHO 3aIMTHIINA
JIOKTOpaHTa;, y4acThe B 14 HaIMOHAJIHM M B 8 MEXAYHAPOIHH HAy4YHH HIIH
00pa3oBaTesHd MPOEKTa; PBKOBOACTBO Ha 3 HAyYHH IIPOEKTa U IIPHBJICYEHH
cpelcTBa; IyONMKyBaHH 2 YHUBEPCHUTETCKH y4eOHMKa M | YHMBEPCHUTETCKO
yueOHO mocobme. OOmmAT O6poi Touku cbraacHo IIpunoxenwe 1 Ha
ITVP3AATYC e 466.77, xouto HagBUmaBaT u3uckyemMute 220 TOUKH.

3. OCHOBHM HAYYHH M HAYYHONPHJOKXHH NPHHOCH Ha NYOJHKAIHHTE,
NpeacTaBeHH 32 y4acTHe B KOHKYypca

OcHoBHHTE HaydyHH HMHTepecH Ha mou. Becka ['aHdeBa ca B obnacTure
M3KyCTBEH HHTEJIEKT, HayKa 3a JaHHUTe, OHOHH(OpMaTHKa, MALIMHHO 00yJYeHHe,
BHCOKOIPOH3BOAMUTE/IHA WM3YHCIIEHHS, aHalM3 Ha OHOMEIMIMHCKM [aHHH,
HEBPOHHH MpEXH, HeBPOMH(OPMATHKa, CUTYPHOCT Ha codryepa. OCHOBHHUTE
Hay4YHH ¥ HAyYHONPUJIOXKHH NMPHHOCU Ha KaHJUJATa B T€3H HalpaBIeHHS MOTaT
7a ce TpyNMUpaT KakTo cieaBa:

3.1. CraTun, paBHOCTOHHHM Ha MOHOrpajuyeH TpyA (O3HA4YeHH ¢ HOMepa
[B.4.1 — B.4.11])

B mpencraBeHuTe 3a pelleH3MpaHe HAy4YHU TPYIAOBE, CBBP3aHH B
obenuHgBamia TeMa “VIHTeNMreHTHH METOAM M cpeAcTBa 3a oOpaboTka Ha
OHOMENUIIMHCKH JaHHH ca M3CJIeIBaHu U NPEJIOKEeHM METOAU U alITOPUTMH 33
aHaJU3 Ha OMOMEIUIIMHCKY NaHHU Ype3 U3M0JI3BaHe Ha TEXHUKUTE U cpelicTBaTa
OT U3KYCTBEHHSI HHTEJIEKT, MaTEMaTHYECKO MOJIEITUpaHe U CUHTE3 Ha MEeTalaHHH,
KaTo ca pa3BUBAaHU U ONITUMH3UPAHH, 32 J]a OCUTYPSAT BUCOKO Ka4yeCcTBO Ha aHAIIU3,
HamaJleHa M3YHCIIMTEIHA CII0KHOCT, BB3MOKHOCT 3a TapajiejiHa 00paboTKa.

Craruu [B.4.1, B.4.2, B.4.8] ca mocBeTeHM Ha METOIOJIOTHS 32 CHHTE3 HA HOB
anropuTeM 3a mnonapaBHsBaHe Ha JBovika JIHK nocnemosarenHoctu upes
npujiaraHe Ha MeToja Ha Tpuiarepauuara 3a reHepupade Ha etasioHHa JIHK
nocienoBatenHocT. JledhuHupanu ca Tpu Gukcupanu npoduia. [lpoektupan e
anropuTbM 3a nojapexygaHe Ha JIHK cexBeHuMu, BKJIrOYBalll €JHOKPAaTHO
reHepupaHe Ha TpoduT W ToApaBHABaHEe Ha 0a3za M3YHCICHUTE NPOdUIH.
JlokazaHa € e()eKTHBHOCTTA Ha MPEAJIOKEHHS aIrOPUTBhM M HErOBHS ITOTEHIIHAT



32 YCKOpsSBaHE Ha NOJPaBHSBAHETO 4Ype3 E€KCIIEPUMEHTAIHH H3CIIeABaHUS C
pa3nuuyHM HAOOpH IaHHHW, aHAIM3 M OLEHKAa Ha KOJM3UHU, OBp30ACHCTBHE,
CpPaBHHTEJIEH aHAIU3 C PE3YJITATUTE OT LLIMPOKO U3MOJI3BAHU AIITOPUTMH.

B nmyomukanus [B4.3] e npeoxeH MeTo 3a KiacupUKalys Ha peHTT€HOBU
nu3obpaxeHus, 6a3upaH Ha ONTHUMM3aLMs Ha 00y4YeHHETO Ha KOHBONIIOLMOHHU
HEeBpOHHH MpexH. [IpencraBeH e Mojen 3a ONTUMU3UPAHE HA apXUTEKTYpaTa Ha
KIacudUIIMpalia KOHBOJIOIIMOHHA HEBPOHHA Mpeka Ype3 HaMallsBaHe Ha 001y
Opoii  KOHBOMIOUMOHHM  omepauuu. JlokazaHa e  eKCIIEpHMEHTAaIHO
ONTHMH3ALMATA HA 00Y4YeHHEeTO, KaTo He BIIUsAe BEPXY TOYHOCTTa Ha OOyUeHHUTE
MOJENTH, U € TIOCTUTHATO 3HAYUTETHO HaMallsiBaHe Ha BpeMeTo 3a 00ydeHue Ha
BcsAka ernoxa. B cratuure [B.4.10, B.4.11] e npennokeH ¥ ONTUMHU3UMPaH HOB
anropuThM 3a mnojpaBHsBaHe Ha MHoxecTBo JIHK mnocinemoBarennoctu c
npujiaraHe Ha M3KYCTBEHM [MYEJHHM KOJIOHMHM, OasupaH Ha XHOpHAHA
METAaeBPUCTHKA - KOMOMHALMs OT MeToH, OasupaH Ha NOMyJalMM U METOZ,
GazupaH Ha Tpaektopud. [IpoexTupanu U peanuzupaHu ca napaneaHd MPI u
xubpugau OpenMP/MPI Monenu 1 mporpaMHM UMIIEMEHTAIMHA HA aIrOPUThMa
3a cynepkomntorpute BlueGene/P u JUQUEEN.

KoHuentyaneH Mopen Ha HHTerpupaHa miargopMa 3a HHTEIHIEHTHO
yNpaBle€HWe M M3BIMYAHE Ha 3HAHUS OT JAaHHU 4pe3 €(PEeKTUBHU METOAH H
IrOpUTMH 3a 00paboTka Ha OMOMEIMIIMHCKM JaHHW € mnpeiactaBeH B [B.4.5,
B.4.9]. ApxwutekTypata Ha MamabupyeMa cucreMa 3a pabOTHH MPOLECH,
CBCTOSILIIA C€ OT MHCTPYMEHTH 3a: ThpPCEHE, MHTerpMpaHe M CbXpPaHEHHE Ha
NAaHHH; TOArOTOBKa U M300p Ha JaHHHU; 0OpaboTka U aHAIW3H; MOJAEITUpaHe H
BU3yaln3allisl Ha pe3ylTaTuTe, € npeacraBeHa B ctathd [B.4.4, B.4.6, B.4.7].
Cucremara e BanugupaHa upe3 pa3paborka Ha wmopgen Ha feed-forward
M3KyCTBEHAa HEBPOHHA MPE3Ka 3a aHaJIN3 Ha CTATUCTUYECKH 3allUCH Ha ChbpJEYHO-
ChJIOBUTE 3a00NISIBAHUS, IPUIIOKEH B CUCTEMATA 32 U3UUC/IsiBaHE HA HOBH BXOJIHU
napaMeTpH, KOUTO He ca OMIM M3MoJ3BaHU Ipy oOydyeHue u Baauaupane [B.4.4].
IIpeanoxeH e alrOpuTBEM M MOJIeN 3a MPOrHO3MpaHe Ha pak Ha rbpaara, 0a3upan
Ha MallMHHO OOydeHHe, MpUIIOKeH 3a Kiacuduumpane ype3d Random Forest,
kNN, Logistic Regression u SVM [B.4.5, B.4.6].

3.2. IIpuHOCH Ha OCTaHA/IHTE MYOJHKALIHH MO KOHKYpca (03HAYeHH ¢ HOMepa
[r.7.1-1.7.17], [I.8.1 - I'.8.18] n [3.31.1 — 3.31.4])

ITopenuiia ot myOiMKauy ca CBbp3aHM C MpHJIaraHe Ha TEXHUKH OT 00J1acTTa
Ha M3KYCTBEHHUS HMHTENEeKT W MAlllMHHOTO oOyudeHHe 3a pelaBaHe Ha pa3iMYyHH
npobiemMu: XUOPUAEH METO] 3a OTKpHUBaHE Ha CO(PTyepHH AHOMAIHMH, KOWTO
IIpujIara MeToAH, Oa3supaHM Ha npaBuna U 0a3sUpaHd Ha MAIIMHHO OOydYeHHe
[[".7.4]; anroputrbM U paboTeH Mpoliec 3a UHTerpHpaHe, U3BIHYaHe Ha QYHKIHUH
U aHalIW3 Ha MEJWLUHCKA JaHHH M H300pakeHus; KiacHupHUKauus upe3



aJITOPUTMH 3@ MallMHHO OOy4YeHHe Bb3 OCHOBA Ha NPEJIBAPHUTEITHO OIpPE/CICHN
KpHTEpPHH; OLICHKA Ha MOJIeNa | olpe/ieisiHe Ha TouyHocTTa [I7.7.6,1.8.2, 3.31.3];
AITOPHTBM 3a MPOrHO3WpaHe Ha OOyJYeHHETO Ha CTyJAeHTuTe, OasupaH Ha
MalllMHHO 0OydeHHe M Kiacu(uKauus Ha yueOHU maHHM upe3 random forest,
Naive Bayes, k-nearest neighbors, logistic regression u SVM [I'.7.12, 3.31.4];
[IOAXOAM 3a yNpaBlleHHWe Ha TOoJieMd pa3HOPOJHH JaHHHM 3a KOMIIKTBPHA
JMarHOCTUYHA CHcTeMa 3a pak Ha repaara [[.7.15] m 3a u3cienBaHe Ha
B3aUMO/IEHCTBHETO €HXaHCEP-IIPOMOTOP OT I'OJIEMH 'eHOMHH J1JaHHU, Oa3upaH Ha
mamuHHO o00yuenue [[.8.4]; Meroguka 3a aHamM3 M KiIacH(UKaLMs Ha
ChABPKAHUETO HA MMeinuTe Ype3 Oa3rpaHa Ha Bayes cucrema 3a Gunrpupase u
craTHcTHYecKH aHanu3 [3.31.1]; paboTHu mpolecH 3a UHTErpupaHe Ha JaHHU H
aHQJIM3 HA PHCKa B JXHBOTHOBBACTBOTO U UHTEpAaKTHBHA 3D BH3yanu3auus 4pe3
BUpTYaJlHa pEalHOCT, 00paboTka Ha MyJNTHIMMEHCHOHAIHHM H300paKeHus,
MOJy4eHH OT KOMMIOThPHA TOMOrpadus UIH MarHUTEH PE30HAHC 3a Ch3/aBaHe
Ha 3D pexonctpykums [I'.7.7, 3.31.2].

AnroputMu 3a 06paboTKa Ha H300pakeHHs OT KOMITIOTbpPHA ToMorpadus ca
npennoxenu B padboru [I.7.5, I.7.8, I.7.9], karo HEpe3KOCTHO MacKHUpaHe H
HacTpoiika Ha mapaMmeTpuTe Ha OwunartepaseH (QUATBP 4Ype3 NpoLEaypu 3a
ONITHMH3HMpaHe Ha U3paBHABaHE Ha XHUCTOrpamara, peryjJupaHe Ha MHTEH3UTEeTa
W KOHTPACTHUTE OrPAaHWYEHHS, ONTHMM3ALMOHHA CXEMa 32 KOHTPOJIHHMTE
napaMeTpu Ha GUITHP 3a HEIOKAIHW CpeJCTBa — HaMHMpaHE Ha ONTHMAajHaTa
CTEIeH Ha M3IJIaXkaaHe, pa3Mepa Ha [Ipo30peLia 3a ThPCEHE U 3a CPaBHEHHE.

Crartuute [I".7.1, I'.7.2, I'.7.2] ca mocBeTeHH Ha pa3pabOTKHU B aKTyalHOTO
HalpaBJIeHHE B U3KYCTBEHHS HHTENIEKT — HEBPOMH(OpPMAaTHKa, BKJI. Ch3/laBaHEe Ha
HeBpoMOp(deH OT/aeueH Bb3el C MHTerpUpaH BU3yalleH CEH30p 38 MOHMTOPHUHT
Ha ClieHaTa, OTKpUBaHe W KiacHuUIlupaHe Ha O0EKTH; MMIIyJICHA HEBPOHHA
MpeXxa C alrOPUTMHYHO TpPeKOH(GUTypHpaHe H JIBJIOOKO o0ydeHue upes
BHeJIpsiBaHe B HEBPOMOpGEH Xap/ayep 3a U3rpakAaHeTO Ha MPEXKU C MUIUapId
HEBPOHH; TpaJWBEH €JleMEHT 3a HWHTerpUpaHe B HeBpoMopdeH xapayep,
OUHAMUYHO M3TpakIaHe ¥ TeCTBaHE Ha HOBU UMITYJICHH HEBPOHHU MPEXKH.

B mopenuna ot my6bmukanuu [[7.7.10, I'.7.14, T".7.17, T'.8.3, T'.8.5, I'.8.6,
I'.8.10—T".8.18] ca npemioxeHH NapaielHd U3UUCITUTETHH MOJIETH ¥ IPOrPaMHU
UMITJIEMEHTaluy, ©Oa3upaHd Ha Mojaen ¢ oOMeH Ha cbhoOlieHus, (a3oBo-
mapajienHa airopuTMUYHa napaaurma, xubpuaau OpenMP/MPI, napanenen 1/0,
KOWMTO ca IMPHJIOKEHH 3a TIoJJpaBHIBaHe Ha OMOJIOrHYHU NOCIe0BATETHOCTH Upe3
anroputMi  Needleman-Wunsch, MSA BG wu ClustalW, ¢untpupane Ha
MEIMIIMHCKH H300paKeH s, ONTUMHK3alus Ha copTyepHus maket Gadget, kato e
OllEHeHa TMapajiejHara IIPOU3BOJUTENIHOCT — BpeMeHa Ha H3IIbIHEHHE,
cKkanupaHe, npoduivpaHe, Ha 0a3aTa Ha eKCIepUMEHTAJHM CHMyJalluy Ha



XeTepPOreHeH KOMITIOThPEH Kibetep, cynepkommtoTpu BlueGene/P u JUQUEEN,
Intel Xeon Phi, GPGPU napanennu cucremu.

[IpuHOCHTE Ha YacT OT MyOIMKAalMUTE ca CBbP3aHHM C IIPOEKTUpaHe Ha
coPTyepHH apXUTEKTYpH: HHTEIPUpaHe Ha pa3npesieleHd OMOIOruYHY JaHHH B
pasznuuHy GOpMATH Ype3 M3MONI3BaHe Ha MyJITHareHTHa apxurekTypa [I.7.16];
APTITUDE 3a cTpykTypupaHe U CbXpaHEHHE Ha IOJIEMH JaHHH OT XeTEPOreHHH
M3TOYHUIM kKaTo LMS u obGpazosarenna urpa [['.7.12, 3.31.4]; nnatdopma 3a
HHCTPYMEHTH M BB3MOXXHOCTH 3a CIOJENsHEe Ha 00pa3oBaTelHd DPECYpCH B
objacTra Ha JXKMBOTHOBBACTBOTO, Oa3vpaHM Ha pa3uIMpeHa W BHUPTyalHa
peasiHoCT, u3non3Bane Ha 3D Moneny 3a BU3yau3MpaHe Ha y4eOHO ChIAbPIKaHHUE,
aHaJM3 Ha JaHHU, H3BJledyeHH oT ydeOHu pecypeu [3.31.2]; GRID pecypcen
Opokep, 6a3upaH Ha MOZEN 3a INIaHHUpaHe ¢ MeTaJlaHHM, BKIIIOYBall TpU 6a30BH
MoyJa: kaprorpad, oneHuTen eHa/pecypeu u aucnedep [17.8.8].

Cnen wusmonsBaHe Ha OesmiatHara riardpopma “Plagiarism  checker”
(https://plagiarismdetector.net/) mora na MOTBBPAS JIMIICaTa Ha ILIAarvarcTBO B
IpelCcTaBeHUTe OT KaHIuJaTa Hay4YHH TPYyAOBe.

4. KpuTuuHu 6e/ieskKKH H NpenopbKH

HsmMam xkpuTHYHU Oelexkd KbM MaTepuanuTe Ha foll. Becka I'aHuesa 3a
y4acTHe B HACTOSILIMA KOHKYpC.

5. 3aknao4eHnue

B 3akmoueHue cuuTam, 4e MpPEACTABEHUTE MaTepUaly Ha Jol. A-p Becka
['aHyeBa MO HACTOALIMSA KOHKYPC HAallbJIHO OTIrOBapsT Ha M3MCKBaHUATA Ha
3PACPDB, Ha IlpaBunHKMKa 3a HEroBOoTO mnpujaraHe W Ha IIpaBunHuka 3a
YCIIOBHUSATA U peJia 3a 3aeMaHe Ha akaleMUuH# JUIbkHocTH B TY-Codusi.

ETo 3awo, ybeneHo npepiaraM Ha yBa)kaeéMOTO Hay4HOTO XKYPH Jia OLEHHU
MOJIOKUTETHO KaHAuAaTypara Ha Jol. A-p uHxk. Becka CredanoBa ['aHuyeBa u
equHonyHo na npenopbya Ha ®C Ha OKCT kM TY-Codus Helinus uzbop 3a
3aemane Ha A/l ,IIpodecop” B obnacT Ha Buciue obpa3oBanue 5. TexHudyecku
HaykH, npodecuoHanHo HanpasieHue 5.3. KoMyHMKalMOHHa W KOMIIIOTBPHA
TeXHUKa, Hay4Ha CIeLUaIHOCT: ,,CUCTEMHU C U3KYCTBEH MHTEIIEKT".

16.08.2024 r. UieH Ha HAy4YHO XYpH:
rp. Codust (mpod. n-p I'eopru Benkogn)



REPORT
from Prof. Dr. Georgi Venkov, FAMI, TU-Sofia
on competition for occupation the academic position '"Professor"
in the field of higher education 5. Technical Sciences
professional field 5.3. Communication and Computer Technologies
scientific specialty: Artificial Intelligence Systems
announced in SG Ne28/02.03.2024
with applicant: Assoc. Prof. Dr. Veska Stefanova Gancheva (TU-Sofia)

I present my report on this competition as a member of the Scientific Jury,
determined by the Order Ne O)K-5.3-32/28.05.2024 of the Rector of Technical
University of Sofia.

The report was prepared in accordance with the requirements of:

- the Law for the Development of Academic Staff in the Republic of Bulgaria
(LDASRB),

- the Rules for the Implementation of the LDASRB,

- the Rules on Conditions and Procedures for Holding Academic Positions in
the Technical University of Sofia (RCPHAPTUS).

One candidate has been admitted to the current competition - Assoc. Prof.
Eng. Veska Stefanova Gancheva (Faculty of Computer Systems and
Technologies, TU-Sofia). After reviewing the documents, it was found that the
candidate meet the minimum requirements for holding the academic position
“Professor” in TU-Sofia, given in Annex 1 of the RCPHAPTUS.

1. General information about the applicant

According to the documents submitted for participation in the competition,
Assoc. Prof. Dr. Veska Gancheva obtained master’s degree at the Technical
University of Sofia, specialty Electrical Supply and Electrical Equipment of
Industrial Enterprises in 1992, and specialty Computer Systems in 1997. She was
a PhD student at the Faculty of Computer Systems and Technologies at TU-Sofia
in the scientific specialty “Computer Systems, Complexes and Networks” and
defended her dissertation on “Methods and Tools for Enhancing the Reliability of
Web-Based Applications” for obtaining the PhD degree in 2010.

The teaching experience of Assoc. Prof. Gancheva started in 2001 as an
Assistant Professor in the Faculty of Computer Systems and Technologies and as



an Associate Professor since 2010. In parallel, Assoc. Prof. Gancheva has
specialized in Hungarian Academy of Sciences and in Supercomputing Centre in
Jiilich, Germany. Since March 1, 2020, she has been appointed as Accreditation
Coordinator to the Vice-Rector Education, Accreditation and Academic Staff, and
as University Coordinator for the Credit System.

Assoc. Prof. Gancheva is distinguished by her active teaching-methodical and
scientific-research activity as: scientific supervisor of 4 doctoral students, of
which 2 successfully defended and 2 in training period; diploma thesis supervisor
of 83 successfully defended students; co-author of the textbooks "Databases" and
"Programming and use of computers 1. Notes from lectures with examples of
programming language C", as well as the manual "Guide to parallel
programming", intended for the students of TU-Sofia; author of 13 syllabuses and
lecture courses in disciplines related to professional field and specialty of the
competition; leader or team member in 25 national and European projects with
international participation; reviewer of scientific publications in journals and
conferences, including those with a high impact factor; member of organization
and program committees of international scientific forums and journals;

expert/evaluator of project proposals for competitions financed by the "Scientific
Research" Fund.

2. General characteristics of the submitted publications

For participation in the current competition, Assoc. Prof. Dr. Veska Gancheva
has submitted 50 scientific papers, which have not been used for the acquisition
of the scientific degree “Doctor”, as well as for holding the academic position
“Associate Professor”. Papers in editions, refereed and indexed in Web of Science
/ Scopus are 32, incl. 16 in journals that have impact factor (IF) or impact rank
(SJR), 13 with quartile Q2, Q3 or Q4. There are 18 papers in non-refereed peer-
reviewed journals or edited collective proceedings. The distribution by indicators
is as follows: B4 — 11 papers; ['7 — 17 papers, ['8 — 18 papers and 331 — 4 papers.

According to the Annex 1 of RCPHAPTUS, giving the minimum scientific
indicators of the candidates participating in the competition for the academic
position of "Professor" in the professional field 5.3. Communication and
computer technology, the publications presented by the candidate significantly
exceed the required 370 points from the groups of indicators B, I" and 3 (915.69
points).

According to the presented list, the candidate's papers for this competition
have been cited by 58 scientific publications in international journals, refereed
and indexed in Web of Science and/or Scopus and by 11 scientific publications in
non-refereed editions with scientific review. According to Group D Indicator of



Annex 1 of RCPHAPTUS, the citations of the works of Assoc. Prof. Gancheva
are evaluated with 602 points, which again exceeds the required 100 points.

Group E materials include supervision of 2 successfully defended doctoral
students; participation in 14 national and 8 international scientific or educational
projects; management of 3 scientific projects and attracted funds; published 2
university textbooks and 1 university manual. The total number of points
according to Annex 1 of RCPHAPTUS is 466.77, which exceeds the required 220
points.

3. Main scientific and applied-scientific contributions of the publications
submitted for the competition

The main scientific interests of Assoc. Prof. Veska Gancheva are in the fields
of artificial intelligence, data science, bioinformatics, machine learning, high
performance computing, biomedical data analysis, neural networks,
neuroinformatics, software security. The main scientific and applied-scientific
contributions of the candidate in these areas can be grouped as follows:

3.1. Articles equivalent to a monograph ([B.4.1 — B.4.11])

In the scientific works presented for review, related to theme "Intelligent
methods and tools for biomedical data processing", methods and algorithms for
the analysis of biomedical data by using the techniques and tools of artificial
intelligence, mathematical modelling, and synthesis of metadata have been
researched and proposed, being developed and optimized to provide high quality
of analysis, reduced computational complexity, possibility of parallel processing.

Papers [B.4.1, B.4.2, B.4.8] are devoted to a methodology for the synthesis of
a new algorithm for pairwise DNA sequences alignment by applying the
trilateration method to generate a reference DNA sequence. Three fixed profiles
are defined. An algorithm for DNA sequence alignment has been designed,
including one-time profile generation and alignment based on the calculated
profiles. The effectiveness of the proposed algorithm and its potential to speed up
the alignment are demonstrated through experimental studies with different
datasets, collision analysis and evaluation, speed, comparative analysis with the
results of widely used algorithms.

In publication [B4.3], a method for X-ray image classification based on
optimization of convolutional neural network training is proposed. A model is
presented to optimize the architecture of a classifier convolutional neural network
by reducing the total number of convolutional operations. The training
optimization has been experimentally proven to not affect the accuracy of the
trained models, and a significant reduction in training time at each epoch has been



achieved. In the articles [B.4.10, B.4.11], a new algorithm for multiple DNA
sequence alignment using artificial bee columns, based on hybrid metaheuristics
- a combination of a population-based method and a trajectory-based method - is
proposed and optimized. Parallel MPI and hybrid OpenMP/MPI models and
program implementations of the algorithm for the BlueGene/P and JUQUEEN
supercomputers have been designed and implemented.

A conceptual model of an integrated platform for intelligent management and
knowledge extraction from data through efficient methods and algorithms for
processing biomedical data is presented in [B.4.5, B.4.9]. The architecture of a
scalable workflow system consisting of tools for: searching, integrating and
storing data; data preparation and selection; processing and analyses; modelling
and visualization of results is presented in articles [B.4.4, B.4.6, B.4.7]. The
system is validated by developing a feed-forward artificial neural network model
for the analysis of statistical records of cardiovascular diseases, applied in the
system to calculate new input parameters that were not used in training and
validation [B.4.4]. A machine learning-based breast cancer prediction algorithm
and model applied to classification by Random Forest, kNN, Logistic Regression
and SVM is proposed [B.4.5, B.4.6].

3.2. Contributions of other publications in the competition (|[I'.7.1 - I'.7.17],
[I'.8.1 —T'.8.18] and [3.31.1 - 3.31.4])

A series of publications are related to the application of techniques from the
field of artificial intelligence and machine learning to solve various problems: a
hybrid method for software anomaly detection that applies rule-based and
machine learning-based methods [I'.7.4]; algorithm and workflow for integration,
feature extraction and analysis of medical data and images; classification by
machine learning algorithms based on predefined criteria; model evaluation and
accuracy determination [I'.7.6, I".8.2, 3.31.3]; an algorithm for predicting student
learning based on machine learning and classification of learning data using
random forest, Naive Bayes, k-nearest neighbours, logistic regression and SVM
[I".7.12, 3.31.4]; approaches for managing large heterogeneous data for a
computational breast cancer diagnostic system [[.7.15] and for studying
enhancer-promoter interaction from large genomic data based on machine
learning [I'.8.4]; a methodology for analysing and classifying email content
through a Bayes-based filtering system and statistical analysis [3.31.1];
workflows for data integration and risk analysis in animal husbandry and
interactive 3D  visualization through virtual reality, processing of
multidimensional images obtained from computed tomography or magnetic
resonance to create 3D reconstruction [I".7.7, 3.31.2].



Algorithms for computed tomography images processing are proposed in
works [I'.7.5,T'.7.8, I'.7.9], such as unsharp masking and adjustment of bilateral
filter parameters by procedures for optimizing histogram equalization, adjusting
intensity and contrast constraints, an optimization scheme for the control
parameters of a filter for non-local means - finding the optimal degree of
smoothing, the search and comparison window size.

The articles [I.7.1, T".7.2, I'.7.2] are dedicated to developments in advanced
direction of artificial intelligence - neuroinformatics, incl. creating a
neuromorphic remote node with an integrated visual sensor for scene monitoring,
object detection and classification; a spiking neural network with algorithmic
reconfiguration and deep learning by implementing it in neuromorphic hardware
to build networks with billions of neurons; building block for integration into
neuromorphic hardware, dynamically building and testing new spiking neural
networks.

In a series of publications [I".7.10,1.7.14,1.7.17,1".8.3, I".8.5, I".8.6, I.8.10
— TI'.8.18] are suggested parallel computational models and program
implementations based on a model with message passing, phase-parallel
algorithmic paradigm, hybrid OpenMP/MPI, parallel 1/O, which have been
applied to biological sequences alignment by Needleman-Wunsch, MSA BG,
and ClustalW algorithms, medical image filtering, Gadget software package
optimization, such as parallel performance - execution times, scaling, profiling,
based on experimental simulations on a heterogeneous computer cluster,
BlueGene/P and JUQUEEN supercomputers, Intel Xeon Phi, GPGPU parallel
systems have been evaluated.

The contributions of some of the papers are related to software architectures
design: integration of distributed biological data in different formats by using a
multi-agent architecture [I".7.16]; APTITUDE for structuring and storing big data
from heterogeneous sources such as LMS and educational game [I".7.12, 3.31.4];
a platform for tools and opportunities to share educational resources in the field
of animal husbandry based on augmented and virtual reality, using 3D models to
educational content visualization, analysis of data extracted from educational
resources [3.31.2]; A GRID resource broker based on a metadata scheduling

model comprising three base modules: a mapper, a cost/resource estimator, and a
dispatcher [I".8.8].

After using the free platform “Plagiarism checker”
(https://plagiarismdetector.net/) I can confirm the absence of plagiarism in the
scientific works presented by the candidate.



4. Critical comments and recommendations

I have no critical remarks to the materials of Assoc. Prof. Veska Gancheva
for participation in the present competition.

5. Conclusion

In conclusion, I consider that the materials submitted by Assoc. Prof. Dr.
Veska Stefanova Gancheva for the present competition fully meet the
requirements of the Law on the Development of Academic Staff in the Republic
of Bulgaria, the Rules for the Implementation of LDASRB and the Rules on
Conditions and Procedures for Holding Academic Positions in the Technical
University of Sofia.

Therefore, 1 strongly propose to the respected scientific jury to positively
evaluate the candidature of Assoc. Prof. Dr. Veska Stefanova Gancheva and
unanimously to recommend to the Faculty Council of the Faculty of Computer
Systems and Technologies her election to the position of "Professor" in the field
of higher education 5. Technical Sciences, professional field 5.3. Communication
and Computer Technologies, scientific specialty "Artificial Intelligence Systems".

16.08.2024
Sofia (Prof. Dr. Georgi Venkov)



