CTAHOBHUIIE

110 KOHKYPC 32 3aeMaHe HAa aKaJleMHYHA JUIbKHOCT ,,lipodecop*

B 00JIacT Ha BUCIIE 00Opa3oBaHHE: 4. llpuponHy HAyKH, MaTeMaTHKa M HHQOpPMAaTHKa

PO ECHOHAITHO HANPaBJICHHUE:! 4.6. MadhopmaTtrka 1 KOMOIOTHPHH HAYKH

HAay4HA CIIELIUATIHOCT: ,JHadpopmaTuka“

00SIBEH B! JbpxaBen BectHuk Op. 2 ot 07.01.2025 .

3a Hy)KJIUTe Ha! Texamuecku YuaupepcureT — Codust, PDIIMU,
karenpa ,,Miubopmarnka‘

CTaHOBHIIIETO € U3rOTBEHO OT:

H-p Bacun l'eoprues 'ymsimku, npodecop B MMKT-BAH — cexums ,,Indopmarmonnu npouecu u
CHCTEMH 3a B3€MaHe Ha pelIeHus‘, B KaueCTBOTO Ha YeH Ha HAyYHOTO *YpPH 10 KOHKYpCa, ChIVIACHO
3anosen Ne OXK-4.6-04/31.01.2025 r. na Pexropa na TY-Codwus.

3a y4actue B 00sIBEHHsI KOHKYPC € IOl JOKYMEHTH eIMHCTBEH KaHTUAAT:

aou. n1-p unk. lecuciaapa Auronosa UBanosa, TY-Codusi

I. O01m0 onMcanne Ha MpeACcTABEHUTE MaTepuaIn
1. lannu 3a KaHaAUAATYpaTa

3a yyactue B KOHKypca KaHIUAATHT J0L. O-p uHX. [lecucnaBa AHTOHOBa VBaHOBaA € NMPHIIOKMIIA
obmo 19 nyGmukanuu, or Kouto 17 myOnukanuu B COOpHHIM U TPYAOBE HAa MEXIYHApPOIHH
KOH(EepEeHIINY, eHa KOJEKTHBHA MOHOTrpadus U enuH yuyeOHUK. OcBeH ToBa Ts MMa | maTeHT U 2
MOJIE3HU MOJIETIA.

[Ipuemar ce 3a pasriiexxjaHe ClieIHUTE HAYYHU TPYAOBE, KOUTO HE ca M3IOJI3BAHU 3a MPUI00HBaHe
Ha o0pa3oBaTeHATa M HAay4Ha CTEIIeH ,,JIOKTOP™ ¥ 32 3aeMaHe Ha aKaJeMHUYHAaTa JUThKHOCT ,,JJOICHT
W ca B TeMaTuKaTa Ha KOHKypca: — EjjHa konekTnBHa MOHOTpadus u eauH y4eOHHK, 17 myOnukanun
uHAekcupanu B SCopus u WoS, 9 ot kouto ¢ SJR; eIuH maTeHT U JBa MOJIC3HH MOJIeIa.

[IpencraBenn ca u Momnba 3a JOMyCKaHe 0 y4yacTHe B KOHKypca, aBToOMorpadus, AUIUIOMa 3a
npuaobuTa oOpa3oBaTelHa M HaydHa CTEMEH ,,JOKTOp®, mokymeHT 3a A]l ,,JlomeHt*, cmuchk Ha
HAYYHHUTE TPYAOBE W YU4eOHUTE TOCOOMS MO KOHKypca (TI0 TpyNnH MoKaszaTelin), MOHOTpadguyeH Tpy I
MpeICcTaBeH OT HAYYHU ITyOJIMKAK B M31aHUs pedepupanu B SCOPUS u WOS, crincbk Ha MOHOTpaduu,
MOJIE3HU MOJIENIM U MATeHTH, CIIUCHK Ha Y4eOHH 1MOcoOusl, aBTOPCKa CIpaBKa 32 HAYYHHUTE NPUHOCH B
TPYAOBETE 32 Y4acTHE B KOHKYpCa, aBTOPCKa CIPaBKa 3a IMTHPAHUATA 32 yJacTue B KOHKypca, CIIpaBKa
3a y4acTHETO B HayYHOM3CIICAOBATEICKH MPOEKTH, CIIpaBKa 3a xopapuyma Ha BoxeHute B TY-Codus
TUCIHIIINHHY 3a TocieaanTe Tpu roanHy. CripaBKa 3a pbKOBOJIEHUTE JJOKTOPAHTH, YAOCTOBEPEHHE 3a
CTX MO CHEIHMaTHOCTTa, CIpaBKa MO o0pa3en 3a W3MBJIHEHHE Ha MUHUMAITHUTE HAIMOHAJIHU
M3UCKBaHMS 10 WI. 20, ain.2 u 3, ¥ Ha WU3UCKBaHUATA MO WI. 20, aix. 5 or 3PACPB, kakTo u Ha
MUHHMaNHUTE n3nuckBanus Ha TY-Codusl.

[IpenocraBeHNUTE TOKYMEHTH OTTOBAPSAT Ha BCUUKKM W3UCKBAHMS U JJaBaT MaKCUMaHa HHQOpMaIus
3a MPUHOCHUTE | ITyOIMKAIIMUTE Ha KaHIU1aTa.



2. JlaHHM 3a KaHAUAATA

Kannunaret uma Hajg 20 rogunieH mpodeCHOHaICH ONMUT U 7 CHEIUAIU3AINHA B Ty KOUHA.
PaGotuna e 3 roguam Kato u3cnenosaren B YHuBepcureT Kaitzepcnayreps, ['epmanus, a cres
toBa B TY-Codus, kpaero npuaoOrBa HayyHaTa CTEINEH JOKTOP U HAYYHOTO 3BaHUE JIOICHT.

3. O0ma xapakTepuCcTHKA HA HAYYHHUTE TPY/AOBE M MOCTHKEHUS HA KaHAUaTa
Kannuaarst uma Hay4HH TPYJOBE ChC CIECAHHUTE IPUHOCU IO TEMaTHKaTa Ha KOHKypca:

1) Xaounuranuonen tpyn (I'pyma nmokaszarenu B) ,,Ilonxonu, MeToau U alroputMu 3a
aHaJIM3 Ha rojeMu OMOMEAMLIMHCKHU JaHHU B MOJAKpEINa Ha Mpelu3HaTa MeIUIHA C
U3I0JI3BaHE Ha U3KYCTBEH MHTENEKT

Ilpunocu:

1. U3BbplIeH € aHanu3 Ha Hay4dHaTa POayKIUs, CBbP3aHa ChC CbBPEMEHHUTE MOCTHIKEHHUSI B
obnactute Ha HH(GOpPMATHUKATA, FOJEMUTE JaHHU U MpelU3HaTa MEUIMHA Ype3 IpUlaraHe Ha
OMOJIMOMETPUYCH MOJIX0/ M CUCTEMAaTHYEH JInTepaTypeH 0030p.

2. PaBpa6OTCHI/I ca Q)YHKHHOHaJIHI/ITe HU3UCKBAHUs, AJITOPUTMUTC U MOIACIUTC C U3KYCTBCH
HWHTCJICKT Ha MPOAKTHBHA CHCTCMaA 3a paHHA JUArHOCTHKAa W OTKPHBAHC HAa AHOMAJIMU Ha
IIUTOBUIHATA JKJIC34.

3. [IpemyioskeHa € CUCTEMHA apXUTEKTypa Ha MPOAKTHBHA WHTEIUTEHTHA CUCTEMa 3a paHHA
JIMarHOCTHKA Ha aHOMAJIMU Ha [IUTOBH/IHATA XKJI€3a.

4. TlpeanoxkeH € MOAXO[ 32 OTKpMBAaHE HAa paK Ha IIUTOBUIHATA JKJI€3a OCHOBABAaIll CE Ha
aHaJM3 M OTKPUBAHE HA AHOMAIMU OT YITPa3BYKOBU MEAMLUHCKH H300pa’keHHUsl B
exocucTemara MIHTepHeT Ha HemaTa.

5. IlpeanoxeHusT noaxox € BepupHUIMpaH W BaJUMAMPAH HA OCHOBAaTa Ha IPOrpamHa
peanu3anus ¥ CUMYJIAIIMOHHM EKIEepHUMEHTH B cpena Ha Apache Spark ¢ momornra Ha
oubnnorekara 3a MammHHO 00yuenne MLIID u u3mon3BaHe Ha KOHBONIOIMOHHH HEBPOHHU
mpexu (CNN).

6. [IpeioxkeH € HOB U MOJIEPEH MOJAXO0/] 32 U3TPAXKAaHE HA U3UUCIUTEIHU O0IaYHH CPEIU C
u3noi3Bane Ha uHPpactpykTypa karo koj (laC), Terraform xon c¢bc choTBeTHHSI 00NaYeH
nzrounuk, AWS “Amazon Web Services”.

7. IIpoexTrpana e o0IauHa apxXUTEKTypa, Oa3upalia ce Ha MPe;I0KHUS HOB MOIAXO.

8. Pazpabotena e miardopma kato ycayra ,,PaaS (Platform as a Service) 3a anamu3 Ha
MEIULMHCKU U300pakeHusl.

9. IlpennoxeH € MOIXOA 3a OTKPHBAHE HAa AHOMAJMHM NpPU HAPYUICHHUS HA THPEOUTHHUTE
XOPMOHH U aHOMAJIUU B MEJUIIMHCKUTE U300paXkeHus Ha IIUTOBHU/IHATA *KJIe3a Bb3 OCHOBA Ha
MAaIlTMHHO OOyYEeHHE.

10. Pa3paboten e kimacudukarop 3a OTKPHBAHE Ha CTPYKTYPHH aHOMAJIHMH Ha IIUTOBHUIHATA
xie3a no cucremara EU-TIRADS c¢ nanHu oT oOpa3Ha JMAarHOCTHKA M HW3MOJ3BaHE Ha
M3KYCTBEH WHTEIIEKT.

11. IIpennoxkeHuAT MoAX0X U KiIacupuKaTop ca BepuPUUUpPaHU U BaJUJAUPaHH HA OCHOBATa
Ha TporpaMHa peaju3alus U CUMYJAIMOHHM ekcriepuMeHTH B cpeaa Ha .NET 4.6.1, .NET
Core 2.2 mw ML.NET 1.5.1 u m3nomsBane Ha nbiOoka HeBpoHHa Mpexa ResNet-50 u
anropuTbMa Ha Naive Bayes.

12 IIpemnoxxena e paboTHA paMKa 3a aHaJIM3 Ha TEHOMHU JIaHHU C U3KYCTBEH UHTETICKT.

13. Cp3pmazeH e neceH u ynooeH rpadudeH natepdeiic, KOWTo OCUTypsiBa JOCTHIT JI0 Iy OJTHIHU
OuosiornyHy 6a3M JaHHW M TOCIEABAI] aHAIW3 C AJITOPUTMHU 32 MALUIMHHO 00ydeHue, 0e3
W3HCKBAIIH MTO3HAHMS 110 IPOTPAMUPAHE WM CTICIUAIN3UPAHN Xapayep.



14. Pa3paboten e codpryep ¢ orBopeH koa “GRAY - Gene Rapid AnalYsis” 3a anamu3 Ha
rOJICMH TCHOMHH JaHHU.

15. PaborocnocoOHOCTTa Ha npeyiokeHus codpryeper npoaykt ,,GRAY e Bepudunmpana u
BaJMIMpaHU Ha 0a3aTa Ha €KCIIEPUMEHTH C Pa3IMYHU TeHOMHU JIaHHHU.

16. IIpennokeHa e pabOTHA paMKa 3a aHAJIM3 Ha CTPYKTYPHOTO ¢x0acTBO Ha SARS-CoV-2 n
YOBEIIKH MTPOTEHHHU.

17. Cw3nanen e paboTeH mpolec MOKpUBAIl BCHYKHM (Da3a Ha KOHBeWepa 3a aHaIW3 Ha
CTPYKTYpHOTO cx0,1cTBO Ha SARS-C0OV-2 1 yoBelky MpOTEHHHU.

18. PabGoTtocmocoOHOCTTa Ha MpeyioKeHaTa padoTHA paMKa 3a aHaju3 Ha CTPYKTYPHOTO
cxonctBo Ha SARS-C0OV-2 1 yoBemky nNpoTenHy € BepuuIpaHa 1 BaluupaHa Ha 6a3ara
Ha MHO>KECTBO IIPOBE/ICHU CKCIIEPUMEHTH C PA3JIMYHU TEHOMHH JIaHHH.

19. Ilpennoxena e HOBa METOAOJOTHsA 3a pa3paboTka Ha codTyep B 3/paBeona3BaHETO,
BKJIFOYBAIIA 4 oTneHU a3y, KOUTO C€ M3ITBJIHSABAT MOCIEI0BATEIHO, HO UMAT U BHTPCIIHA
UTEPATHBHU MOJIEINH - TUTaH 32 aHAJIN3, apXUTEKTypa, pa3padoTkKa, BAIMANPAHE U TIPOBEPKA.

2) Hayunu myOaukanuy U3BbH XaOMIMTAIIMOHHKS TPY OT Ipyra mokazareau I
CbBpeMEHHH MOCTHKEHUS B U3II0JI3BAHETO HA ITMGPOBU TEXHOJIOTUHU 33 UHTEPAKTHUBHO
IPEJICTaBIHE Ha OBJITAPCKOTO KYJITYPHOUCTOPHYECKO HACICICTBO

IIpunocu:

1. IpeanoxkeH € KOHIENTyaJleH Mojaen ,,BupTyanen mioman Ha OBATapCKOTO KYJITYPHO-
HCTOPHUYECKO HACJIEACTBO".

2. Cp3azieH e CueHapHsT 3a BUPTyaJIHU OOMKOJIKM BbB BUPTYaIHHS IUIOMa] ¢ aBTooOyc ,,Hop
on, hop off" 3a uHTepakTHBHO mpeACTaBsiHE Ha OBJITAPC-KOTO KYJITYPHO-HCTOPHUECKO
HACJIEACTBO C M3MOJ3BAaHE HA MOJEPHHU JU-TUTATHH TEXHOJIOTHU C BUpPTyalHa M 100aBeHa
peasHoCT.

3. IlpennoxeH € METOJOJOTMYEH Mpollec Ha pa3paboTka Ha MOOWIHM TNPHIIO-KEHUS,
OTpa3sBaliKu MpeAU3BUKATEICTBATA U Hall-10OpUTE MPAKTUKK B 00JIacTTa.

4. IlpenynoxeHa € apXUTEKTypa Ha MOOMIIHO IIPUJIOKEHUE 3a MHTEPAKTUBHO MPECTaBsSHE Ha
OBArapCKOTO KyJITYPHO HCTOPUYECKO HACIIECTBO.

5. P33pa6OTCHO € MOOHITHO IMPUIIOKCHUC 3a 6T>J'Il"apCKOTO KYJTYPHO UCTOPU-UYCCKO HACTICACTBO
C UTrpoBHU3alKUA W I'COMMOZUIMOHUPAHE, KOCTO IMpcajiara Ha HOTpe6I/IT€J'II/ITe HWHTCPAKTUBCH U
y,Z[O6CH HAYWH a OTKPUBAT U OIIO3HA-BAT Oorarara HUCTOpUA U KYJITYypa Ha B’LJIFapI/ISI.

6. 13BbpIlieH € aHanu3 Ha HayyHaTa MPOIYKIUs, CBbP3aHa ChC ChbBPEMEH-HUTE MOCTHKEHUS B
obmactra Ha Ul/UX nu3zaiin upe3 npuiarane Ha OUO-THOMETPUYEH MOAX0/] U CUCTEMaTHYEH
JUTEpaTypeH 0030p.

7. IlpennoxkeHa € cTpaTers 3a M3MOJI3BAEMOCT M HACOKH 3a pa3BUTHE Ha yed mopTain 3a
OBArapCKOTO KYJITYPHO U HCTOPHUUECKO HACIIEICTBO.

8. IlpeanoxeH e XMOPUIHUAT MMOIX0]], KOWTO ChUeTaBa JOKa3aHU U pabo-TeIr METOA0IOTUN
Y UHOBATHUBHH IpoLiecH, POKYCHPaHU BbPXY AW3aiiH, OpUEHTHPAH KbM MOTPEOUTENS.

9. IlpennoxkeHa e MHOBaTMBHA paMKa, OPUEHTHUpaHAa KbM IMOTpeOuTeNs, 3a pa3paboTka Ha

co(Tyep 3a HHTEPAKTUBHO MPEJICTABSIHE HAa OBJITAPCKOTO KYJITYPHO-UCTOPUIECKO HACIEICTBO.
UzcnenBanus B o0nacTTa Ha ekocucreMara HTepHeT Ha Helllata, aHajln3a Ha FoJeMHU
JaHHU YU NPWJIAraHEeTO Ha Ha METOJUTE HAa U3KYCTBEHUS UHTEJIEKT

IIpunocu:

1. IlpennokeHa e paMKa U apXUTEKTypa HAa UHTEIIMIEHTHA CUCTEMA 32 OLICHKA U MOHUTOPUHT

Ha Ka4yeCcTBOTO Ha Bb3yXxa B ekocucremara MoT.




2. Cp3aaieH e MpOrHO3€H MOJIEN C MallTMHHO 00yueHue, 0a3upaH Ha MHO-TOCIIOCH IEPLENTPOH
3a OLICHKA Ka4eCTBOTO Ha Bb31yXa.

3. Pazpaboren e rpaduueH unrepdeiic Ha UHTEIUTCHTHATa CUCTEMa, KO-UTO Ja MPel0CTaBs
BB3MOKHOCT Ha MOTpEOHUTENNTE J1a HAOII0JaBaT MPOTHO3UPAHUTE CTOMHOCTH 32 Kaue€CTBOTO
Ha Bb3IyXa.

4. IlpennoxeHa e XuOpUIHA KOHIIENITyaTHA PaMKa Ha B3aUMOJICHCTBUETO MEXIY CUCTEMHUTE
3a KOHTPOJI Ha YIPAaBJIEHUETO M aHaiu3a Ha TOJIEMU JAHHU, KOSITO IMO3BOJSIBA YCIHEIIHO
MIOCTUTAHE HA CTPATETMUECKUTE LIEJIM Ha KOMIIAHUATA U OLICHKA HA BIUSHUETO BHPXY YETUPUTE
JI0CTa 32 KOHTPOI.

3) Hayunw my6nukamnuu B uzganue ¢ ummakr dakrop (IF ma Web of Science) n/unu ¢

uMmnakT pasr (SJR Ha SCOpUS) 3a rpymna noka3arenu 3
CurypHoct Ha ekocuctemata 10T, Hali-HOBU TeHeHIny B T 1 Hail-HOBM OCTHYKECHHMS
Ha HayKara B MMOJKpera Ha IePCOHATU3NpaHaTa MEeIMIIMHA 32 OLICHKA Ha PUCKA OT pak
Ha I'bpJiaTa ¥ aHaJIu3 Ha FOJIEMU T€HOMHHU JIaHHHU.

IIpunocu:

1. IlpenynoxeH € KOHUENTYaTHUSAT MOZeNn Ha miuaTdopMa 3a UHTEIUICHTHH pPEIIeHUs 3a

CUTYPHOCT B ekocuctemarta loT.

2. Cw3manmeHa e KOHIENTyalHa coTyepHa apXUTEKTypa Ha HWHTEIMICHTHA CHCTEMa 3a
OTKpHUBaHE Ha aTaKWd W3rpajeHa oT JBe cekuuu: 1) 3a mamumuHO 0oOyyenwe (ML) u 2)
OTIEepaTUBHA CEKIIHS.

3. IlpemniokeH € MOAXOJ 3a W3rpaxkJaHe Ha TapalieiHu Ju(epeHIUpaHu JUArHOCTUYHO
aHAJTMTHYHHU PaOOTHU MOTOIM 32 Ka3yca Ha OTKpPUBAHE HA IIPOHUKBAHUS U aTaKH.

4. HampaBena e Bepu(HKanus ¥ BaJUIAIMsA HA MpeIOKeHATa WHTEIUTEHTHA CHCTEMa Ha
0a3ara Ha MHOYKECTBO EKCIIEPMEHTH 3a Ka3yca Ha JHarHOCTHKATA.

5. Illpeanoxxena e knacupukanuaTa Ha pUCKOBUTE (AaKTOPU 3a pak Ha rbpJaTa U HATUYHHUTE
MOJIEJIM M HHCTPYMEHTH 32 OIICHKa Ha PUCKa.

6. PazpaboreHu ca Mozaenu 3a OIIGHKAa Ha pHUCKa OT pak Ha rbpaara. Ce3gaieH e
OouonH(popMaTHdYeH padOTEH MpoIlec 3a OTKpHBaHe Ha 3HaHUs oT nanHu (KDD) 3a omenka Ha
pHICKa OT paK Ha I'bpJlaTa U ONPEJIeNITHE Ha THITA PUCK: BUCOK, MTOBHUIIEH U HUCHK PHCK.

7. HampaBeHna e BepuduKanus U BaIuIalUs Ha pa3paOOTEHUTE MOJAETH U MPEIOKCHUS
O6uonH(popMaTuyeH pabOTEeH MpOIleC 3a OLEHKAa Ha pUCKa OT pak Ha I'bpjaara Ha OazaTa Ha
eKCIIepUMEHTAIHU u3ciieABaHus. [lonydeHuTe pe3ynraTu ¢ TOUHOCT 10 93% mpu orieHKara ot
pHICKa OT paK Ha I'bpJaTa JOoKa3BaT KOHKYPEHTHOCTTA Ha MPEUIOKEHUTE PEIICHHUS.

8. [IpeanoxeHa € MHTETUTCHTEH METO 3a aIanTUBHO IN SiliCO oTkpuBaHe Ha 3HaHMs, Oa3upaH
Ha aHallu3 Ha TOJIeMH T€HOMHU JaHHH.

9. IlpennoxeHa e apxuTekTypa Ha copTyepHaTa cucTeMa, U3rpajieHa Ha 6a3aTa Ha METOJa.
10. HanpaBeHa e Bepudukanus 1 BaJuaalUs Ha METO/a 3a Kazycu Ha paOOTHH IpOIECH 3a
mudepeHIpal ONKcaTeNIeH aHAJIu3 3a OTKpHBaHE W KaprorpadupaHe Ha MPOKAPHOTHH H
€YKapHOTHH I'eHH U pabOTHU MpoLiecH 3a AudepeHnrpan JMarHOCTUYEeH aHAIU3 32 OTKPUBaHE
Ha TeHHa MyTaIis, CBbp3aHa C paK Ha I'bpJaTa.

CrazeHn ca KOJMYECTBEHUTE TOKAa3aTeNM Ha KPUTEPUHMTE 3a 3acMaHE Ha aKaJeMUYHaTa
uTbxKHOCT npodecop — 0610 no 3PACPH u nmo-koukperHo no IlpaBuiiHuka 3a ycinoBusTa u
pena 3a 3aeMaHe Ha akajgeMuuHu JuTbkHOCTH B TY-Codums. KangumarsT mma obmo 9
My OJTMKAIY, PEACTABCHH 32 y9acTHE B KOHKYpca, KOUTO ca B u3anus ¢ SJR.

Hee YCTAaHOBCHO IIAruaTCTBO B MPCACTABCHUTC 110 KOHKYpPCAa HAYYHU TPYAOBC.



4. XapakTepucTHKa W OLICHKAa HAa NpenoJaBaTelicKa JeidHOcT, padoTa Mo NMPOeKTH M JAPYrH
AeiHOCTH

Kanaumaret uma 79 Hayunu nmyOaukamnuu, oT Kouto 31 ca uHIeKCupanu B SCOPUS u 16 BB
WoS.

KaHI[I/IZ[aT'bT HMa CIHWH YCICIIHO 3alluTUJII AJOKTOPAHT. Hpe3 IIOCJIICAHUTEC 3 I'OJUHHU
HecucnaBa MBaHoBa € BoAMIA JIEKIMU 1O § y4eOHM TUCLUIUIMHUA U € peaausupaya oO0IIo
HaToBapBaHe oT 3255,38 yaca.

Kannunarer e Omia ppKOBOAMTEN Ha JABa HaydyHu mnpoekTta. Exaunusar e mo OmnepartuBHa
nporpama ,,Hayka u oOpazoBaHue 3a HHTEIUTCHTEH PacTeXk , a IPYTHAT € MEeXKTyHApPOICH.
OcaeH TOBa T4 € Ouia y4acTHUK B 13 1pyru Hay4yHO-M3CIIEA0BATEICKU IPOEKTA, IOBEYETO OT
KOUTO MexayHapoaHu. ChIO Taka TS € PHKOBOAUTEN Ha 5 MPOEKTa MO MEXIyHapojHaTa
nporpama Erasmus+.

HecucnaBa MIBaHOBa y4acTBa akTUBHO B Hay4YHHs KMBOT U OpraHHM3al[MOHHATa JAeiHOCT Ha TY-
Codmus. Ot nexemBpu 2019 r. T4 e gexan va GIIMU.

5. ChabpikaTesieH aHAIM3 HA HAYYHHTE W HAYYHO-TIPHJIOKHHMTE MOCTHKEHHS] HA KaHIWAATa,
ChIBPIKALIHU ce B MAaTePHAINTE 32 Y4acTHe B KOHKYpca

HayunuTe TpyZoBe Ha KaHAMIaTa ca MO TeMAaTUKAaTa Ha KOHKYpCa, B PECHOMUPAaHU HAYYHH
KoH(pepeHnuu. TS MMa W eIWH NATEeHT W JiBa MoJjie3HU Mozena. OCHOBHHUSAT XapakTep Ha
Hay4YHUTE TPYJIOBE € CBbP3aH C aHAIM3a Ha TOJIEMU JAaHHU U M3MOJ3BAHETO HA M3KYCTBEH
WHTEJNEKT U MHTEPHET Ha HellaTa 3a Hay4HO-TIPWJIOXKHH 1IeTH, Hali-Bede B 00OJacTTa Ha
MEIMIIMHATA, a ChIIO U B IPYTU 00JACTH.

HayunuTe mpuHOCH ca JIMYHO JIeTI0 Ha KaHIUAaTa W MoraT Ja ObIaT NMPUYUCICHH KaTo
dbopmynupaHe Ha METEMaTUYECKU MOJENH, Cbh3JaBaHEe Ha HOBU METOJIM, TEXHOJOTHU H
MOJy4YaBaHE Ha pE3ydTaTH OT HAyYHU H3CJICABAHUS W BAKHHU 32 MPAKTUKATA MPUIIOKHU
pe3yaTaTH.

VYyacTtruero Ha KaHAWJATa B TOJIKOBAa MHOTO HAay4HU MPOSIBU U OCOOCHO B MEXIyHAPOIHU
HAy4YHU MPOEKTH I'o IPAaBH JOCTATHUHO Pa3M03HABAEM yU€H, KOETO ce MOTBBPKIaBa U OT Opost
Ha [UTUPAHUATA HA HErOBHUTE MyONUKalWu. 3a KOHKypca ca MpeacTaBeHu 42 MUTHUpaHus
BUJIUMHU B CBETOBHUTE HayKOMETPUYHH 0a3u AaHHU SCOPUS u WOS. O6musT 6poii OTKpUTH
uutupanus € 169. Beuuko ToBa yOenuTenHO 10Ka3Ba, Y€ KaHIUAATHT € MEXIyHapOJHO
M3BECTEH W MPU3HAT YU€H, YUUTO HAYYHU JOCTHKEHUSI Ca U3BECTHU, 3HAYMMHU U CE€ IIUTUPAT.

6. KpuTn4unu 6ejiesKKM U NPenopbKu

Hsmam KpUTHYHU OENIeKKH KbM pelieH3UPaHuTe TPYAOBE U JIEHHOCTTA HAa KaHIUIaTa, KaKTo H 32
OBJICIIOTO M3IOJI3BAHE HA HAYYHUTE W HAYYHO-TIPUIIOKHH MPUHOCH HA KaHINIAaTa.

7. JINYHHA BIeYATJICHUS 32 KAaHAHAATa

[lo3naBam kangumata ot okojio 10 ToAMHM WM MMaM OTJIMYHM BIIEYATICHHUS 3a HEeWHaTa HaydHa
KOMIIETEHTHOCT WU KOJIETHATHOCT. Ts mpuTexkaBa BCHYKM HEOOXOIWMH JIMYHM M TPO(EecHOHATHU
KayecTBa 3a 3aeMaHe Ha JUIbKHOCTTa npodecop u e noctoeH yueH B TY-Codus.



8. 3akurrouenne 3a kKaHgUAATYpaTa

CJ'ICII KaToO C€ 3alo3Hax C MpCACTaBCHUTE B KOHKYpCa MaTCpualii U HAYYHH TPYAOBE U Bb3 OCHOBA
Ha HalpaBC€HUA aHAJIM3 Ha TAXHATA 3HAYMMOCT U ChbAbpPIKaAIllK C€ B TAX HAYUYHHU U HAYUHO-IIPUIIOKHU
IIPUHOCH, NMOTBBPKAABAM, Y€ HAYYHHUTC HNOCTIIKCHHSA OTroBapsAT Ha HU3HWCKBAHHUATA Ha 3PACPB,
ITII3PACPB u [IpaBunHuKa 3a yCIOBUSATA U peJia 3a 3a€MaHe Ha aKaJIeMUYHU JUTb)KHOCTH B TY -
Codus.

B uwacTHOCT KaHIMAATHT YAOBJIETBOPSIBA MHUHUMAJIHUTE HALMOHAIHM HW3UCKBAaHHUA B
npodeCHOHATHOTO HAIPaBJICHUE M HE € YCTaHOBEHO IUIarMaTCTBO B MPEACTAaBEHUTE MO KOHKypca
Hay4HU TPYJIOBE.

JlaBaM CBOsITa MOJIOKUTETHA OI[CHKA HA KaHUAaTypaTa.
1. O61o 3aKkaI0uYeHne

Cren 3amo3HaBaHe C IPEACTAaBEHUTE B KOHKypca MaTepHaid W HayYHH TPYyIOBE, aHAIN3 Ha TAXHATa
3HAYMMOCT U ChIBPIKALIM CE€ B TSIX HAYYHH, HAYYHO-TIPUIIOKHM U MPHUIOKHMA NPUHOCH, HAMUpPAM 32
OCHOBATEJIHO J]a JaM CBOSITA MOJIOKUTENIHA OLIEHKA U yOeneHo Aa mpenopbyaM Ha HaydHoTo Xypu na
npenioxu Ha Hayurus ceBet Ha PIIMU B TY-Codus na uzdepe nom. A-p umk. Jlecncinapa AHTOHOBa
MBaHoBa na 3aeMe akaJeMHUYHATa UTHXKHOCT ,,ipodecop” B obnacT Ha BHclie oOpa3oBaHue 4.
[Ipupoanu Hayku, MaTeMaTuka U HHPOpPMaTHKa, MpodecuoHatHo Hanpasienue 4.6. UapopmaTika u
KOMIIOTBPHU HayKH, Hay4Ha crienuainoct MudopmaTuka.

Hara: 09. 04. 2025 r. M3roTBui CTaHOBHUIIETO:

(mpod. a-p Bacun INyisimikn)



OPINION

on the competition for the academic position of ,,Professor«

in the field of higher education: | 4. Natural sciences, mathematics and
informatics

professional field: 4.6. Informatics and computer sciences

scientific specialty: ,,Informatics*

announced in: State Gazette No. 2 of 07.01.2025

for the needs of: Technical University of Sofia, Faculty of
Applied Mathematics and Informatics,
Department ,,Informatics®.

The opinion was prepared by:

Dr. Vassil Georgiev Guliashki, professor at ICT-BAS - section "Information Processes and
Decision Support Systems, in the capacity of a member of the scientific jury for the
competition, in accordance with Order No. OX-4.6-04/31.01.2025 of the Rector of TU-Sofia.

Only one candidate has submitted documents for participation in the announced
competition:

Assoc. Prof. Dr. Desislava Antonova lvanova, TU-Sofia

I. General description of the materials presented
1. Application details

To participate in the competition, the candidate the candidate Assoc. Prof. Dr. Eng.
Desislava Antonova Ivanova has applied a total of 19 publications, of which 17 publications in
collections and proceedings of international conferences, one collective monograph and one
textbook. In addition, she has 1 patent and 2 utility models.

The following scientific works are accepted for consideration, which have not been used for
acquiring the educational and scientific degree "doctor" and for occupying the academic
position "associate professor” and are within the subject of the competition: — One collective
monograph and one textbook, 17 publications indexed in Scopus and WoS, 9 of which with
SJR impact rank, one patent and two utility models.

The following scientific works are accepted for consideration, which have not been used for
acquiring the educational and scientific degree "doctor" and for occupying the academic
position "associate professor” and are within the subject of the competition: — One collective
monograph and one textbook, 17 publications indexed in Scopus and WoS, 9 of which with
SJR; one patent and two utility models. An application for admission to participate in the
competition, a CV, a diploma for the acquired educational and scientific degree "Doctor", a
document for AD "Associate Professor”, a list of scientific works and teaching aids for the
competition (by groups of indicators), a monographic work presented by scientific publications
in publications referenced in Scopus and WoS, a list of monographs, utility models and patents,



a list of teaching aids, an author's statement on the scientific contributions in the works for
participation in the competition, an author's statement on the citations for participation in the
competition, a statement on participation in research projects, a statement on the number of
hours of the disciplines taught at TU-Sofia for the last three years. A statement for the
supervised doctoral students, a certificate of internship in the specialty, a statement on a form
for fulfilling the minimum national requirements under Art. 2b, para. 2 and 3, and the
requirements under Art. 2b, para. 5 of the Law for development of the academic staff in the
Republic of Bulgaria, as well as the minimum requirements of TU-Sofia.

The documents provided meet all requirements and provide maximum information about
the candidate's contributions and publications.

2. Candidate details

The candidate has over 20 years of professional experience and 7 specializations abroad.
She worked for 3 years as a researcher at the University of Kaiserslautern, Germany, and then
at TU-Sofia, where she obtained the scientific degree of PhD and the scientific title of Associate
Professor.

3. General features of the candidate’s scientific works and achievements

The candidate has scientific papers with the following contributions on the topic of the
competition:

1) Habilitation work (Group of indicators B) "Approaches, methods and algorithms for
analysis of large biomedical data in support of precision medicine using artificial intelligence™

Contributions:

1. An analysis of the scientific production related to modern achievements in the fields of
informatics, big data and precision medicine was carried out by applying a bibliometric approach and a
systematic literature review.

2. The functional requirements, algorithms and artificial intelligence models of a proactive system
for early diagnosis and detection of thyroid abnormalities were developed.

3. A system architecture of a proactive intelligent system for early diagnosis of thyroid abnormalities
was proposed.

4. An approach for detecting thyroid cancer based on analysis and detection of anomalies from
ultrasound medical images in the Internet of Things ecosystem was proposed.

5. The proposed approach is verified and validated based on program implementation and simulation
experiments in the Apache Spark environment using the MLIib machine learning library and using
convolutional neural networks (CNN).

6. A new and modern approach is proposed for building cloud computing environments using
infrastructure as code (1aC), Terraform code with the corresponding cloud source, AWS “Amazon Web
Services”.

7. A cloud architecture based on the proposed new approach is designed.
8. A platform as a service “PaaS (Platform as a Service)” for medical image analysis is developed.

9. An approach is proposed for detecting abnormalities in thyroid hormone disorders and
abnormalities in medical images of the thyroid gland based on machine learning.



10. A classifier for detecting structural abnormalities of the thyroid gland has been developed using
the EU-TIRADS system with imaging data and the use of artificial intelligence.

11. The proposed approach and classifier have been verified and validated based on program
implementation and simulation experiments in the .NET 4.6.1, .NET Core 2.2 and ML.NET 1.5.1
environment and using a deep neural network ResNet-50 and the Naive Bayes algorithm.

12. A framework for analyzing genomic data with artificial intelligence has been proposed.

13. A simple and convenient graphical interface has been created that provides access to public
biological databases and subsequent analysis with machine learning algorithms, without requiring
programming knowledge or specialized hardware.

14. Open-source software “GRAY - Gene Rapid AnalYsis” has been developed for analyzing large
genomic data.

15. The performance of the proposed software product "GRAY" has been verified and validated
based on experiments with various genomic data.

16. A framework for analyzing the structural similarity of SARS-CoV-2 and human proteins has
been proposed.

17. A workflow has been created covering all phases of the pipeline for analyzing the structural
similarity of SARS-CoV-2 and human proteins.

18. The performance of the proposed framework for analyzing the structural similarity of SARS-
CoV-2 and human proteins has been verified and validated based on numerous experiments with various
genomic data.

19. A new methodology for software development in healthcare has been proposed, including 4
separate phases that are executed sequentially, but also have internal iterative models - analysis plan,
architecture, development, validation and verification.

2) Scientific publications beyond the habilitation work from indicator group I'

Modern achievements in the use of digital technologies for interactive presentation of the
Bulgarian cultural and historical heritage

Contributions:

1. A conceptual model "Virtual Square of the Bulgarian Cultural and Historical Heritage" is
proposed.

2. A scenario for virtual tours in the virtual square with a "Hop on, hop off" bus is created for
interactive presentation of the Bulgarian cultural and historical heritage using modern digital
technologies with virtual and augmented reality.

3. A methodological process for developing mobile applications is proposed, reflecting the
challenges and best practices in the field.

4. An architecture of a mobile application for interactive presentation of the Bulgarian cultural and
historical heritage is proposed.

5. A mobile application for the Bulgarian cultural and historical heritage with gamification and
geopositioning has been developed, which offers users an interactive and convenient way to discover
and learn about the rich history and culture of Bulgaria.

6. An analysis of the scientific production related to modern achievements in the field of Ul/UX
design has been carried out by applying a bibliometric approach and a systematic literature review.



7. A usability strategy and guidelines for the development of a web portal for the Bulgarian cultural
and historical heritage have been proposed.

8. A hybrid approach has been proposed, which combines proven and working methodologies and
innovative processes focused on user-oriented design.

9. An innovative user-oriented framework for the development of software for interactive
presentation of the Bulgarian cultural and historical heritage has been proposed.

Research in the field of the Internet of Things ecosystem, big data analysis and the
application of artificial intelligence methods

Contributions:

1. A framework and architecture of an intelligent system for air quality assessment and monitoring
in the 10T ecosystem is proposed.

2. A predictive machine learning model based on a multilayer perceptron for air quality assessment
is created.

3. A graphical interface of the intelligent system is developed, which allows users to monitor
predicted air quality values.

4. A hybrid conceptual framework of the interaction between management control systems and big
data analysis is proposed, which allows for the successful achievement of the company's strategic goals
and assessment of the impact on the four control levers.

3) Scientific publications in an edition with an impact factor (IF on Web of Science) and/or
with an impact rank (SJR on Scopus) for indicator group 3

Security of the 10T ecosystem, latest trends in IT and latest achievements of science in
support of personalized medicine for breast cancer risk assessment and analysis of big genomic
data.

Contributions:

1. The conceptual model of a platform for intelligent security solutions in the 10T ecosystem is
proposed.

2. A conceptual software architecture of an intelligent attack detection system built from two
sections is created: 1) for machine learning (ML) and 2) an operational section.

3. An approach is proposed for building parallel differentiated diagnostic analytical workflows for
the case of intrusion and attack detection.

4. Verification and validation of the proposed intelligent system is performed based on multiple
experiments for the case of diagnostics.

5. The classification of breast cancer risk factors and available models and tools for risk assessment
are proposed.

6. Models for breast cancer risk assessment are developed. A bioinformatics workflow for
knowledge discovery from data (KDD) is created for breast cancer risk assessment and risk type
determination: high, increased and low risk.

7. Verification and validation of the developed models and the proposed bioinformatics workflow
for breast cancer risk assessment are performed based on experimental studies. The results obtained
with an accuracy of up to 93% in breast cancer risk assessment prove the competitiveness of the
proposed solutions.



8. An intelligent method for adaptive in silico knowledge discovery based on the analysis of large
genomic data is proposed.

9. An architecture of the software system built on the basis of the method is proposed.

10. Verification and validation of the method for case studies of workflows for differential
descriptive analysis for the discovery and mapping of prokaryotic and eukaryotic genes and workflows
for differential diagnostic analysis for the detection of a gene mutation associated with breast cancer
has been performed.

The quantitative indicators of the criteria for holding the academic position of professor
have been met - in general of the Law for development of the academic staff in the Republic
of Bulgaria and in particular of the Regulations on the Conditions and Procedure for Holding
Academic Positions at TU-Sofia. The candidate has a total of 9 publications submitted for
participation in the competition, which are in SJR issues.

No plagiarism has been found in the scientific papers submitted for the competition.

4. Characteristics and evaluation of teaching activities, project work and other activities

The candidate has 79 scientific publications, of which 31 are indexed in Scopus and 16 in
Wo0S. The candidate has one successfully defended doctoral student. Over the past 3 years,
Desislava Ivanova has taught lectures in 8 academic disciplines and has implemented a total
workload of 3255.38 hours. The candidate has been the head of two scientific projects. One is
under the Operational Program "Science and Education for Smart Growth", and the other is
international. In addition, she has been a participant in 13 other scientific research projects,
most of which are international. She is also the head of 5 projects under the international
Erasmus+ program. Desislava Ivanova actively participates in the scientific life and
organizational activities of TU-Sofia. Since December 2019, she has been the Dean of the
Faculty of Applied Mathematics and Informatics.

5. A substantive analysis of the candidate's scientific and applied scientific achievements
contained in the materials for participation in the competition

The candidate's scientific works are on the topic of the competition, in renowned scientific
conferences. She also has one patent and two utility models. The main nature of the scientific
works is related to the analysis of big data and the use of Artificial Intelligence and the Internet
of Things for scientific and applied purposes, especially in the field of medicine, as well as in
other fields. Scientific contributions are the personal work of the candidate and can be
attributed to the formulation of mathematical models, the creation of new methods,
technologies and obtaining results of scientific research and applied results important for
practice. The participation of the candidate in so many scientific events and especially in
international scientific projects makes him a sufficiently recognizable scientist, which is also
confirmed by the number of citations of his publications. 42 citations visible in the world
databases Scopus and WoS were submitted for the competition. The total number of citations
found till now is 169. All this convincingly proves that the candidate is an internationally
known and recognized scientist, whose scientific achievements are popular, significant and
cited.



6. Critical remarks and recommendations

I have no critical remarks regarding the reviewed works and the candidate's activities, as well as
regarding the future use of the candidate's scientific and applied scientific contributions.

7. Personal impressions about the candidate

I have known the candidate for about 10 years and have excellent impressions of her scientific
competence and collegiality. She possesses all the necessary personal and professional qualities to hold
the position of professor and is a colleague who is a worthy scientist at TU-Sofia.

8. Conclusion on the application

After having familiarized myself with the materials and scientific papers presented in the
competition and based on the analysis of their significance and the scientific and applied
scientific contributions contained therein, I confirm that the scientific achievements meet the
requirements of the Law for development of the academic staff in the Republic of Bulgaria, the
Regulations for the implementation of the Law for development of the academic staff in the
Republic of Bulgaria, the Regulations on the Conditions and Procedure for Holding Academic
Positions at the Technical University of Sofia.

In particular, the candidate meets the minimum national requirements in the professional
field and no plagiarism has been established in the scientific papers presented in the
competition.

| give my positive assessment of the candidacy.
Il. General conclusion

After reviewing the materials and scientific papers presented in the competition, analyzing their
significance and the scientific, scientific-applied and applied contributions contained therein, I
find it reasonable to give my positive assessment and recommend that the Scientific Jury
propose to the Scientific Council of the Faculty of Applied Mathematics and Informatics at Tu-
Sofia to elect Assoc. Prof. Dr. Eng. Desislava Antonova Ivanova to occupy the academic
position of "Professor” in the field of higher education 4. Natural Sciences, Mathematics and
Informatics, professional field 4.6. Informatics and Computer Science, scientific specialty
Informatics.

Date: 10. 04. 2025. Prepared by:

(Prof. Dr. Vassil Guliashki)



