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flpe4craarru craHoBr4tuero cI,I Iro ro3I,I KoHK)?c Karo qJIeH Ha Hayruoro xypu,
orpeAerreHo crc sanore4 Ne O)K-s.3-32128.05.2024 r. Ha Pexropa aa TY-Co$na.

Cranosuqero e LI3rorBeHo cnopeA Lt3llcKBaHI4rITa Ha:

- 3arona 3a pa3Brirl{ero Ha aKaAeMuqHI4JI clcraB n Peuy6alrxa Burrapax
(3PACPE),

- llpanumrura 3a rplrJlaraHe na 3PACPE,
- flpann.nnuxa 3a ycJroBr,rrra u pepa 3a 3aeMaHe Ha axaAeMur{Hl{ AJlbxHocr}t

n TY-CoQur (ITYP3AATYC).

,{o yuactrae B Hacrosurru KoHKypc e Ao[ycHar eAI,IH KaHALIAaT - AoIr. A-p
r,rHx. Becxa Cre$anona fanqena (@axy,rrer KovnroT pHLI clrcreMl{ Id

rexxoJrorr.ru rrru TY-CoSux). Cne4:anosnaBaue c Marepr,raJrrare no KoHKypca ce

ycTaHoBI4, qe KaHA[AaT6T OTrOBapg Ha Mr,rHI,IMaJIHI,tTe I{3IiCKBaHI4' 3a 3aeMaHe Ha

aKaAeMlrrrHara AJrbxHocr,,rrpo$ecop" r TY-CoQur, AaAeHn r flpuroxeaue I na

ITYP3AATYC.

1. O6rrn AaHHI 3a KaHA[Aara

Cnope4 [pe.rlcraBeHr4Te 3a f{acrr4e B KoHKypca AoKyMeHrr4, AorI. A-p HHx.

Becra fauqesa npugo6rana OKC ,,Marucr6p" B Texnuqecrlr yHLrBepcLITer -
Co$ur [pe3 1992 r. no cnequarHocr ,,Erer, pocua6 p.r,Ba:ae pt

ererrpoo6aanex.qaHe Ha npoMr,rrrrJreHr.r flpe.qlpu sr:us" u npes 1997 r. no
cfleqn€uEocr ,,Korranrorlpxn cucreua". Buna e AoKTopaHT srs @KCT xtrr.r TY-
Co$ur no Ha) raa c[erlr{aJrHocr ,,Kounrcrtpuu cucreMvrJ t<oMnJlercu lr Mpexu"
v nper 2010 r. 3afllr,rraBa Ar.rceprarlnoHeH TpyA Ha rerua,,Merogn Ia cpeAcrBa 3a

rroBLr[IaBaHe HaAex.qHocrra sa web 6azupaun npuloxenr.rx" ea npu4o6ranane na

OHC,,.{orrop".



Ilpeno4aeareJrcKr.rrr crax Ha .[oq. farr.resa 3arroqBa npea 2001 r. Karo

acr{creHT srs @KCT na TY-CoQux, cr. acl4creHr or 2003 r., flI. ac[crelrr or
2006 r. rr AoueEr sra @KCT or 2012 r. Ycnope4xo c roBa, goq. fanvera npaau

clerrr4aJrrr3arlara n Ynrapcra aKaAeMLI{ rla HayKLITe u n CyneproMlrlortpelr
rleHrlp s IOrLrx, fepuanur. flonacroqrqeNa e [oMoIrIHI4K rlo aKpeAI,ITaIII4t Ha

3aM.-peKrop YAA u AC r ynunepcrrrercKlt KoopAl{Harop rlo KpeAI,ITHara

cr.rcreMa or 01.03.2020 r.

.{oq. fauvena ce orJlllqaBa c aKTLIBHaTa cr.r yue6uo-ueroAlrqecKa I'I Hayquo-

r.r3cJreAoBareJrcra 4einocr. Tr e uayreu pbKoBoAr.rreJr ua 4 4oxropaHTlr, or
xouro 2 ycaerxHo 3aqr{T[JrLr ra 2 n cpor na o6y.renze, ALIIJIoMeH p:bKoBoAIrreJI

na 83 ycueruuo 3arqr.rrrrJrll Ar4rrJroMaHTIl, claBTop ua yre6uzqu're ,,Ea3I'I aanuu"
ra ,,llporpanrupaHe u rr3rroJr3BaHe Ha KoMlrrorpu L 3auucrll or JIeKIILttt c EpuMepI4

Ha rrporpaMerr e3rrK C", xarro z na yue6uoro uoco6r.re "PlrosoAcrso uo
napa.rreJrHo rrporpaMr.rpaue", npe4nasnaqeul4 3a cryAeHrlrre or TY-Co$zr. .{oq.
fanqesa e aBTop Ha 13 yre6nz flporpaMr{ r{ neKr-utoHHLI KypcoBe no ,4I,IcqurIJIIaHI4

or HalpaBJreHr4eTo a crequ rHocTTa Ha KoHKypca, psKoBoAr4TeJI LIJII qJIeH Ha

eKr.rfl B 25 r.aqlzouastHrl r{ eBpoleficrcu npoerrz c MexAyHapoAHo f{acrl{e,
perIeH3eHT Ha Haf{Hlr rry6lzraqrar B cflrlcaHr4f, r rcoH$epeuqu, BKJIIoqI4TeJTHo Ha

TaKrrBa c B[coK r{MrraKT Qarrop, qJreH Ha opranr.r3aur,roHHr,r u nporpaMH

KoMr,rrerrz Ha MexAyHapoAHLI Haf{HI,I Sopynru cr,ucar;z's, ercnepr/oqenuren
Ha flpoeKTrrrr [peAJroxeHrz, no KoHKypcrI, $znancrapaun o'r @onA ,,Hayvnrl
r3cre4BaHllf,".

2. O6ura xaparcreprrcrrrKa Ha rrpeAcraBeH[Te rro KoHKypca rpyAoBe

3a yuacrue B Hacrotrrqu, KoHKypc AorI. A-p Becxa fan.rena e [peAcraBI4JIa

50 craruu, Kor.rro He ca [3[oJ'r3BaHu za tpuao6uBaHe Ha OHC ,,.{oxrop", xarto
r4 3a 3aeMaHe na A{ ,,.{oqexr". Craruute B r.r3AaHr.rr, pe(bepupaul.I u

r4HAeKcrrpaHr{ n Web of Science / Scopus ca 32, arn. 16 n cuucanu, c LIMlaKr

$arrop (IF) r,r-rru r.rMrraxr paur (SJR), 13 c xaaprur Q2, Q3 znu Q4. C'rarzrzT e a

Hepe$epr.rparrv c ucar,vrs c Haf{Ho perleH3rrpaHe uJru B peAaKTZpaHu

KOJreKTrrBHr{ TpyAOBe Ca 18. Pa:npe.qeJreHr,rero IIo froKa3areJrrr e KaKTo cJleABa:

84- 11 crarvu;' f7 -17 crart4u, f8 - l8 crarvr4 r,r 33 1 - 4 craruu.
Crmaoro llpruoxeulre 1 na ITYP3AATyC, AaBarIo Mr{HlrMarrrrrrre

HayKoMeTp[aIHIa [oKa3aTeJII,I KbM KaHALIAaTI4Te, fIacTBaIII4 B KoHKypc 3a

3aeMaue Ha AA ,,flpoSecop" ro npoQecnouaano HalpaBJreHr4e 5.3.

KouynuxaquoHrra rz KoMrrrorlpHa rexrrrrKa, rrpeAcraBeur{Te or KaHArrAara

ny6ru.rraqrau HarBlrrrraBar 3naqr4TeJruo r43r,rcryeMvre 370 'ro.rx[ ra fpynu or
rroKa3arerrr,r B, f u 3 (915.69 r.).



Cnope4 [pr.IJroxeHI,L crrrrc6(, crarl4lire Ha KaHArrAara 3a ]rqacrr{e B

Hacrorrquq KoHI(ypc ca qlrrl,Ipaulr or 58 uayunu fly6 LrKa\ar4 B MexAyHapoAHlI

cflvrcanufl, peipepupaar,r I4 r,IHAeKcI{paHLt s Web of Science u/nnu Scopus ra or l1
HayqHrr rrylrruraquu B Hepe$epl4paHu r434atur- c HafIHo peqeH3lrpaHe. Cnope4

fpyna .{ or llpflnoxeHue I na tiyP3AATyC, w"rvpatvflta Ha rpyAoBere Ha

4oq. Ianueaa ce oIIeHrBar c 602 rovxu, Koero oruoBo HaABItIrraBa Ir3I'IcKyeMI4Te

1 00 ro.mu.
Ma:replralnre no fpyna E exrloqgar plKoBoAcrBo na 2 ycneumo 3aryurultu

AoKTopaHTa; fracrr4e a 14 Naquon anl.u t4 a 8 rraex4ynap onrvr rray.rrt4 ultu
o6pa-eonaremu4 IrpoerTa; pbKoBoAcrBo na 3 nay+ru flpoe(Ta I4 [pI,IBJIeqeHI{

cpeAcrBa; ny6.nrxynanu 2 yulrnepcuretcrcra yue6nr'rra u I yHI'IBepcLIrercKo

yre6Ho noco6ne. O6rqr.rqt 6pofi :rouxll cbruracHo llpuloNenze 1 na

nyP3AATyC e 466.77, Koltro rlaABlrrraBar LI3IicKyeMu're 220 ro'rxu.

3. OcnosH[ HayrrH[ rr EayqHorlplrJro]r(Hlr rrpnHoclr na uy6.rurcaqlruTe,

rrpeAcraBeH[ 3a yqacrl{e B KoHKypca

Ocnosuzre HafrHr.r r4HTepecz Ha AoII. Becxa fanqeBa ca B o6lacryrre
r.r3rycrBeH 14HTeJreKT, HayKa 3a Aauurare, 6aor.ru$opMarr.IKa, MarlrlrHHo o6yueuue,

BI,IcoKonpoI{3BoAr,rrenHI4 r3qI,IcJIeHIr.f,, aqan:r'3 na 6uorraeAIzuuncK:a AaHp.Ll,

HeBpoHHr.r Mpex[, nenpoaaSopllarl,IKa, c[rypHocr Ha co$ryepa. Ocuonnnre
IJAYIIIJId I{ HAYqHOIPI4JIOXHIZ IIPI,IHOCId HA r.AI]AIdLATA B TE3}I HAIPABNEHI4S MO|AT

.qa ce rpylr4paT KaKTo cJreABa:

3.1. Crarnu, panrocroftuu ua rvronorpaQlqeH TpyA (orua.reuu c HoMepa

1B.4.1 - 8.4.111)

B rrpeAcraBeHr.rre 3a perleH3[paHe HayqHr.t rpyAoBe, cBap3aHLI B

o6e4unxnarqa reMa "I,IHTerr.rreHTHx MeroAn rl cpeAcrBa aa o6pa6orxa na

6uove4uquucxr.r gauulr" ca lr3cJreABaHI4 14 npeAnoxeHu MeroAI,I rI iIJIropIrrMI,I 3a

aHrurr,l3 na 6uoveAuuzHcKll ,4alIHI{ rrpe3 r,r3rroJr3BaHe Ha rexnr4Kr4Te }t cpeAcrBara

OT LI3KyCTBeHIL IIHTeJIeKT, MaTeMaTI,IqeCKO MOAeJII4paHe I4 CI4HTe3 Ha MeTaAaHHIA,

KaTO Ca pa3BI,IBaHI'I U OIITLIMI,3IdpAIII,,,3a tra Oouryp.rT BI4COKO KaqeCTBO HA A}]AL43'

HaM€ureHa [3qr4cJrr4TeJrHa cJroxHocr, Bb3MoxHocr 3a [ap€rJreJrHa o6pa6orr<a.

Craru:z 18.4.1,8.4.2, B.4.8] ca nocnereHrl Ha MeroAororr4.rr 3a criHTe3 Ha HoB

€rJrropxrbM 3a [oApaBHJrBaHe Ha 4noixa ,,4lI( nocneAoBarerHocrr4 rrpe3

flpr, araHe Ha MeToAa Ha TprrJraTepa\tflTa 3a reHeprrpaHe ua eraaonna .{FIK
rrocJreAoBareJurocr. ,{e$unrpaHr.r ca rpr.r lpuxcupanu npoQz:ra. llpoertupan e

aJroplirlM 3a [oApex,uase na AHK ceKBeHurr[, BKirroqBaq eAHoKparHo

rcHepr,rpaHe ua npo$r.rn rr noApaBHrBaHe Ha 6aga ugqucleultre npoQltrrz.

,{oxa:aua e eQexrr,rnnocrra Ha [peAnoxeHr4, aJIropr4T6M l,t HeroBIa, rlorerrqfiiul



3.2. IlpuHoclr Ha ocranaJrure uy6,rurcaqu[ rro KouKypca (ornauenu c HoMepa

1I.7.1 - t.7.171, [I.8.1 - r.8.18] u [3.31.1 - 3.31.41)

llope4r.rqa or ny6ruraqau ca cBbp3aHr.r c flprzJraraHe Ha rexHr4Ka or o6racrra
Ha r,r3KycTBeHI,L IIHTeJIeKT It MaIILIHHOTO O6y.renUe 3a peIXaBaHe Ha pa3ILIrIHIt

npo6lelru: xu6pz4eu MeroA 3a orKpr4BaHe na co$ryepna anolraauu, rofiro
rrpurat a MeroAu, 6azupauu Ha rrpaBrrna u 6azupauu Ha MarrrrlHHo o6yuenre

[.7 .al; aJIropI,ITtM u pa6oreu npoqec 3a r.rHrerpr4paue, r.r3BJrlrqane xa Qyurcqzra
r.r aHaJrr,r3 Ha MeArrrlr,ruc Ru La:aru u u:o6paxenx{; KJracu$urarl}r, qpe3

3a ycKopqBaHe Ha noApaBHrBaHeTo r{pe3 eKC[epHMeHT€LIIHI,I I,I3CJIe,UBaHITJI C

pa3Jrr.rqHri ua6opu AaHHrr, aHaJrr.r3 r, oIIeHKa Ha KoJIIa3LIu, 6rpro.qeficrnne,
cpaBHxTeJIeH aHaiv3 c pe3ynrarrrre or rxr.rpoKo r,r3[oJr3BaHll aJrfopr,lTMI,I.

B ny6nzxaqrx [B4.3] e rpeAnoxeu MeroA 3a ruacu$zr<aqzx Ha peHrreHoBl4

zao6paxeuua, 6azvtpau Ha onruMr.r3arrr.rf, Ha o6yr{eHuero Ha KoHBorIIoqLI oHHrr

HeBpoHHr.r Mpexu. flpe4cranen e Mo.(eJI 3a onrI4MI{3I4paHe Ha apxl,rreKTypara Ha

r<,racu$lrqraparla KoHBoJrroqxoHHa HeBpoHHa Mpexa qpe3 HaMEUUIBaae na o6rquq

6pofi KoHBoJrroLIr4oHHr.r oneparlr4l4. .{oxasana e eKcnepl{MeHTaJrHo

oflrxMr43arlulra ua o6yueuraero, Karo He BJrr.rre Bbpxy roqHocrra na o6yueulrre
MoAeJILI, lt e [ocrl.{rHaro 3HairxreJrHo HaMan-aBaHe Ha BpeMero :a o6yreuue na

BcflKa erroxa. B craruzre [B.4. 10, B.4. 1 1] e fipeAJroxeH ]r onrllMlt3lrpaH HoB

anropr.rrbM 3a noApaBrrrBaHe Ha MHoxecrBo AIIK noc.neAoBareJrHocrr4 c

npr.rJraraHe Ha l,r3KycrBeHr,r nqeJrHr4 KoJroHr4r4, 6asupau Ha xu6pragna

MeraeBpr.rcrr.rKa - rorra6r,rnaqfi-f, or MeroA, 6azupau Ha nonyJraquu r4 MeroA,

6azupat Ha rpaeKTopltu. flpoerruparu u peaJtla3upanr ca rapaJIeJIHIrI MPI n
xu6pugtu OpenMP/MPI MoAeJrv Ia rrporpaMnu rzMlJreMeHrarlrdr4 Ha a;IroplrrtMa
3a cynepKoMrrorpr.rre BlueGene/P u JUQUEEN.

KonqenryareH MoAeJr Ha r.rHTerp[pana n,rar$opMa 3a riHTeJr[reHTHo

yrrpaBJreHr.re u u3Brvrrrar,e Ha 3HaHlu or AaHHI vpes e$exruaH MeroAt4 r,r

irJrroprarMr4 ea o6pa6orra Ha 6r,roMeAr.rur.rHcrr,r AaHHr,r e [peAcraBeH a [B.4.5,
B.4.9]. Apxl.rrexrypar a Ha Mar\aivpyeMa crlcreMa 3a pa6orHr.r apoqecr4,

cbcTorrla ce oT r{HcTpyMeHTr4 3a: T6pceHe, r4HTerp[paHe lI c6xpaHeHr4e Ha

AaHlaLI; noAroroBKa u uz6op Ha AaHHlr; o6pa6orxa H a*ar,r3vt Mo.qeirnpaHe r.r

BIz3yaJILI3aIIu, Ha pe3ynTar Te, e EpeAcTaBeHa B c"raThvt [8.4.4, 8.4.6, 8.4.7).
Cucreuara e BaJrr,rA[paHa qpe3 paspa6orxa Ha MoAeJr na feed-forward
Ll3KyCTBeHa HeBpOHHa Mpexa 3a aHZUII,I3 Ha CTaTItCTltr{eCKI4 3aIII{C14 Ha CbpAeqHO-

ctAoBlrre za6olrzarur,, flpllnoxeH B cltcreMara 3a It3qEcJIrBaHe Ha HoBIt BxoAHLI

[apaMerpr{, Kor.rro He ca 6uru r.r3rroJr3BaHr,r flpu o6yrreHr,re v BuruI.upaP1e [B.4.4].
flpe4.noNen e €rJropr4TbM ra MoAeJr 3a nporHo3lrpaHe Ha paK rra rapAara, 6azupau
Ha Marrrr4HHo o6yrenue, [pr4noxeH :a uacu$uqupaHe qpe3 Random Forest,
kNN, Logistic Regression rz SVM [B.4.5, 8.4.6].



aJrropr{TMrl 3a Marrrr,lHHo 06} {eHI4e BA3 OCHOBa Ha npeABapI{TeJIHo onpeAeJIeHI'I

(pr.rrepr{n; orIeHKa Ha MoAena II onpeAen He Ha roqHocrra [f .7.6, f .8.2, 3.31.3];

aJIropI,lT5M 3a nporHo3r.rpaHe Ha o6yueauero Ha cry.qeHTure, 6a:upan na

Marur,rHHo o6yrenue a xnacu$axaql{, Ha fIe6Hr'I AaHHI tlpe3 random forest,

NaiVe Bayes, k-nearest neighbors, logistic regression u SVM lf .7.12,3'31.41;
[oAxoAr.r 3a yrrpaBJIeHI4e Ha ToJIeMLI pa3HOpOAHt4 AaHHr,I 3a KOMnIOrapHa

Ar,rarHocrr,iqHa cr4creMa 3a paK Ha rbpAara [f .7.1 5] I{ 3a I43cJIeABaHe Ha

eeazuo4efi ctauero erxaHcep-upoMorop or roJIeMLI reHoMHri AaHHu, 6asupat na

Marlr.rHHo o6yreHr.re [f.8.4]; MeroAI4Ka sa aHaJrvI3 r.r r,racvQurcaws Ha

ctAtpxaHr,rero ua zrraei.uure upea 6aar.rpaua ua Bayes cllcreMa :a $nl, pupane r'r

crarucrr4lrecKvr anaJru3 [3.3 1 . 1 ]; pa6o'rnra npoqecz 3a LlurefplapaHe Ea AaHHIT Ia

aHaJru3 Ha pI,IcKa B xLTBoTHOBIACTBOTO I,I I,IHTepaKTI'IBUa 3D nraaya,ru3al-1;z.fl. .upe3

Br,rpryaJrHa peaJrHocr, o6pa6orxa Ha MyJITI,IALTMeHcI,IoHaJIHII u:o6paxennl,
loJD reHr4 0T KoMnrcTtpna ronaorpaQux IJILI MarHI4TeH pe3oHaHc 3a cb3AaBaHe

xa 3D peroncrpyKrrr4, lf .7.7,3.31.21.
Alropuruu sa o6pa6orra ua uao6paxenus or KoMlrorlpua rortlorpaQur ca

npeAiroxeHr.r n pa6oru [f.7.5, f.7.8, I.7.9], xaro Hepe3KocrHo MacKupaHe I,I

nacrpofira Ha napaMerpr4Te Ha 6unarepa,ren Su,rmp qpe3 npoqeAypv 3a

orrTr{Mr.r3[paHe Ha LI3paBHrIBaHe Ha xI4CTOrpaMaTa, peryJl]IpaHe Ha uHTeH3]ITera

r.r KoH'rpacrHI4Te orpaHr4qeHrrfl, onTI4MLI3aqIloHHa cxeMa 3a KOHTpOJIH,Te

napaMerpr.r ua $unr, p 3a HeJroKaJrHH cpeAcrBa - HaMItpaHe Ha orITuMaJIHara

cTerreH Ha r{3 raxAaHe, pa3Mepa Ha npo3opeqa 3a TSpceHe }1 3a cpaBHeHI,Ie.

Craruure [f .7 .1 , f .7 .2, 1.7 .2] ca rocBereHl{ ua paspa6orxlr B aKry€IrlHoro

HarrpaBireHHe B r.r3rycrBeHr.r, T.IHTeJIeKT - Heapoux$opnra'u4Ka, BKJr. cl3AaBaHe Ha

nenpor,aop$en orA reqeH B63eJr c r.rHTerpupaH Brl3yalreH cen3op 3a MoHI,ITopIaHr

Ha cqeHara, orKpr4BaHe ra x;racu$uqupaHe Ha o6eKTr.r; rrMnyJlcHa HeBpoHHa

Mpexa c €uropr4rMr,rqHo upexonQuryprrpaue a Arn6oro o6y.renue vpe:
BHeAprBaHe n uespouopQeu xap.uyep 3a r,r3rpaxAaHero Ha Mpexx c MLIJILIapAI{

HeBpoHr4; rpaAxBeH eJreMeHr 3a r,rHTerpLrpaHe B HeBporraop(fen xapAyep,

.qI,IHaMI4[IHO r,r3fpaxAaHe E TeCTBaHe Ha HOBLI I,IMTIyJICHI'I HeBpOHHI{ MpeXU.

B nopegraqa or ny6ruxaquz [f.7.10, f .7.14, f .7.17, f.8.3, f.8.5, f.8.6,
f .8. 1 0 - f .8. i 8] ca npeg;roxeHr,r rapaJrenrr4 r43qrlcJrllreJrHr4 MoAeJrr,r Ia [porpaMHl
r,rM[JreMeuTaquu, iazupaau Ha MoAen c o6uen na cro6ruenllr, $a:oso-
[apaJreJrHa iurropr.rrMr,rqna rrapaAr,rrMa, xu6pugnn OpenMP,MPI, napaneneH I/O,
KoI,ITo ca [pLIJIoxeHI{ 3a rroApannqsaHe Ha 6IroJIorlqHL llocJleAoBareJlHocru qpe3

arrropr4rMr,r Needleman-Wunsch, MSA_BG r.r CiustalW, $nnrpr,rpaHe Ha

MeAr4rIr4HcKr4 raso6paxeuur, o[TraMr,r3arluJr ua co$ryepnu.fl rraKer Gadget, raro e
or-IeHeHa napa,reJrHaTa [pon3BoAr{TeJrHocT - BpeMeHa Ha r.r3[bJrHeHr,re,

cKirJrr.rpaHe, upoQnnr.rpaue, xa 6a:ara Ha eKc[epr4MeHTalrrHr4 cr,rMynaqul,I Ha



xereporeHeH KoMnrorbpeH Knccrep, cynepKoMlrorpu BlueGene/P u JUQUEEN,
Intel Xeon Phi, GPGPU nap€rnerlHla crlcreMl4.

flpranocrre Ha qacr ot ny6rlrxaquure ca cBbp3anll c npoeKTr{paHe Ha

co$ryepnr apxr.rreKTypr4: rdHrerpupaHe Ha pa3npeAeJlena 6nororzqHlr AaHHIt B

pa3JrlrqHr,r $opnarlr qpe3 I,I3IIon3BaHe Ha MyJIT[areHTHa apxllreKTypa [f.7.16];
APTITUDE 3a crpyKryprrpaue lr cbxpaHeHlle Ha roJIeMI4 ,qaHHI4 or xereporeHHll

lr3roqHlrqr xaro LMS u o6pasorarenua r{rpa lf .7.12,3.31.4]; nrat$oplaa aa

aHcrpyMeHTr4 rr B63MoxHocrr4 3a cflo.qeJlrue ua o6pasoBareJlHt4 pecypcll B

o6:racma Ha xr4BorHoBbAcrBoro, 1azupatu Ha pa3lxl4peHa I{ BI,IpryaJIHa

peaJrHocr, r{3noJr3BaHe na 3D uoAena 3a BLI3yEIJII,I3LIpane na yve6no caAbpxaHl,Ie,

aHarrr43 Ha Aa:r,:av, r43BrreqeHrr o'r yre6nu pecypcu [3.3 1.2]; GRID pecypceu

6porep, 6al.rpan Ha MoAeJI 3a nJIaHLIpaHe c MeraAaHHI'l, BKJIIoqBarq rpr.r 6a:onr,r

MoAyrra: xaprorpat[, orleHrrreJr qena/pecypcu It Aucreqep [f .8.8].

Cre.{ ugnonlBaue Ha 6egnratnara n:rarifopnaa "Plagiarism checker"
(https://plagiarismdetector.neV) ruora Aa norBlpll, Jllrrcara Ha rlJrarr{arcrBo B

lpeAcTaBeHr{Te oT KarrAr.rAaTa Ha) rHI{ lrpyAoBe.

4. Kpnrnvnu 6e.nexru rl flpeflopbru

H.sNraNa Kpr.rrurrHr.r 6enexru K6M MarepLIaJIIzTe Ha ,uoq. Becra faHqega ra
yrracTrre B HacTorrqu, KoHKypc.

5. 3ar.lroqenre

B :auroqenue cqr,traM, qe [peAcraBeHr4Te Marepr4aJrr,r Ha AoII. A-p Becxa
fanqesa no Hacrosrquir KoHKypc HarrtJrHo orroBapflT Ha r.r3r4cKBaHlrsra Ha

3PACPB, na flpanuruuKa 3a HeroBoro flprrJraraHe a Ha flpaaamruxa ea

ycnoBx.rra x peAa 3a 3aeMaHe Ha aKaAeMr,rqHra AJrtxHocru u TY-Co$na.
ETo saqo, y6eAeHo npeAJramM Ha yBaxaeMoro HayqHoro xyp[ Aa oueHrr

lonoxrrrenHo KaHAxAarypara Ha Aorr. r-p llHx. Becxa Cte$anosa faH.{esa rl
eAnHoAyrxHo Aa nperoptqa na @C na @KCT rrrra TY-Co$ar Heitttus, us6op :a
3aeMaHe na A.{,,IlpoSecop" n o6racr Ha Bucrle o6pasoaanue 5. Texnuqecxu
nayru, npo(peclroHrurHo HanpaBnerrv e 5.3. Kolrynv r<aquoHHa r.r KoMnrortpHa
TexHr.rra, HayqHa cflequarHocr:,,Cucrerrau c r.r3KycrBeH raurerexr".

16.08.2024 r.

rp. CoSux

9ren na Hafrno xypa:

(upo$. l-p feoprz Beuxoa)



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 I&28/02.03.2024

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 J\b OX-5.3-32128.05.2024 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 I 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. Prot. 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

of83 successfully defended students; co-author ofthe textbooks "Databases" and

"Programming and use of computers I. 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
intemational participation; reviewer of scientific publications in joumals and

conferences, including those with a high impact factor; member of organization

and program committees of intemational scientific forums and journals;

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

2. General characteristics of the submitted publications

For participation in the cument 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 l8 papers in non-refereed peer-

reviewed joumals or edited collective proceedings. The distribution by indicators
is as follows: 84 - I 1 papers; f7 - 17 papers, f8 - l8 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 ofindicators 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 joumals, refereed
and indexed in Web of Science and/or Scopus and by 1 I scientific publications in
non-refereed editions with scientific review. According to Group D Indicator of



Annex I 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; pafiicipation in 14 national and 8 international scientific or educational

projects; management of 3 scientific projects and attracted funds; published 2

university textbooks and I university manual. The total number of points

according to Annex I 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 leaming, 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 - 8.4.111)

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, 8.4.8] 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 ofthe 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 classiflcation based on

optimization of convolutional neural network training is proposed. A model is

presented to optimize the architecture ofa classiher 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 [8.4.10, 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/MPl 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 18.4.4,8.4.6, 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 leaming-based breast cancer prediction algorithm
and model applied to classification by Random Forest, kNN, Logistic Regression

and SVM is proposed [B.4.5, 8.4.6].

3.2. Contributions of other publications in the competition ([f.7.1 -f.7.171,
1r.8.1 - r.8.t8l and [3.31.1 - 3.31.4])

A series of publications are related to the application oftechniques from the

field of artificial intelligence and machine leaming to solve various problems: a

hybrid method for software anomaly detection that applies rule-based and

machine leaming-based methods lf .7 .a]; algorithm and workflow for integration,
feature extraction and analysis of medical data and images; classification by
machine leaming algorithms based on predefined criteria; model evaluation and

accuracy determination lf .7.6,f .8.2,3.31.31; an algorithm for predicting student

leaming based on machine leaming and classification of leaming data using
random forest, NaiVe Bayes, k-nearest neighbours, logistic regression and SVM

11.7.12, 3.3 1.4]; approaches for managing large heterogeneous data for a

computational breast cancer diagnostic system [f.7.15] and for studying
enhancer-promoter interaction from large genomic data based on machine
leaming [f.8.a]; a methodology for analysing and classifuing email content
through a Bayes-based flrltering 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 [f.7.7, 3.31.2].



Algorithms for computed tomography images processing are proposed in
works lf .7.5, f.7.8, f .7.91, 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 [f .7. l, f .7 .2, f .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 [f.7.10, 1.7.14,1.7.17, f.8.3, f.8.5, f.8.6, f.8.10
f.8.18] are suggested parallel computational models and program

implementations based on a model with message passing, phase-parallel

algorithmic paradigm, hybrid OpenMP/\4PI, parallel llo, 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 [f.7.16]; APTITUDE for structuring and storing big data

from heterogeneous sources such as LMS and educational game [f.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); I GRID resource broker based on a metadata scheduling
model comprising three base modules: a mapper, a cost/resource estimator, and a

dispatcher [f.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
lor 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 Acadernic 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, I 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".

t6.08.2024

Sofia (Prof. Dr. Georgi Venkov)


