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3a yyacTue B KOHKypCa ca NpeAcTaBEHM HayYHU TPYA0BE U3BBH ANCEPTALMOHHUA TPYA U TPYL0BETE
No KOHKYpPC 3a 3aeMaHe Ha akageMn4yHaTa AN bKHOCT ,,AOUEHT” M perncTpaums Ha akafemMmnyHa ANbKHOCT
,A0UEeHT” B pernctbpa Ha HAUMA: 50 HayuyHW nybarKaumu, BKA. 32 HayYHU Ny6AMKaLUKN B U34aHUA, KOUTO
ca pedepupaHn u uHaekcupanm 8 Web of Science / Scopus; 2 y4ebHuka u 1 yyebHo nocobue; 69
UMTUpaHus; 25 HayyHoM3cneaoBaTes/IckKM M 06pasoBaTesIHU MPOEKTU; PbKOBOACTBO Ha 2 yCnewHo
3alLNTUAN OOKTOPaHTA, pasnpeaenieHn no rpynu:

1. rpynaB
1.1. Nokasaten B.4. XabunauTaumoHeH Tpy — PaBHOCTOMHM Hay4HU Ny6AnKaumm (He No-Manko ot
10) B M34aHMUsA, KOMTO ca pedepupaHm U UHAEKCUPAHU B CBETOBHOM3BECTHM 0asu AaHHU C
Hay4Ha nHpopmauma — 11,

2. Tpynarl
2.1. Nokasaten I.7. HayuHn nybankaumm B n3gaHusa, Kouto ca pedbepmpaHn N MHAEKCUPAHU B
CBETOBHOM3BECTHM 6a3n AaHHM € Hay4YyHa MHopmauma — 17.
2.2. Nokasaten I.8. HayuHu ny6amKaummn B HepedepmnpaHu CNUCAHUA C HAYYHO peLeH3npaHe
WK B peJaKTUPaHU KONeKTUBHK Tpyaose — 18.

3. Tpynaj
3.1. Nokasaten [.12. UuTMpaHMAa WM PELEH3UM B HAy4HU uM34aHMA, pedepupaHn u
WHAEKCUPaHU B CBETOBHOM3BECTHM 6a3n AaHHM € Hay4YHa MHGOpMaLMAa nam B MoHorpadum
M KOJIEKTUBHM TOMOBe — 58.
3.2. Nokaszaten [.14. UuTvpaHUa WAM peuLeH3Mn B HepedepupaHu CMMCaHMA C Hay4vyHO
peueH3npaHe — 11.

4. TpynaE
4.1. Nokasaten E.17. PbKOBOACTBO Ha YCMEWHO 3aWMTUA OOKTOpPaHT (n e 6poaT
CbPbKOBOANUTE/IM Ha CbOTBETHMSA AOKTOPAHT) — 2.
4.2. NMokasaten E.18. YyacTue B HaLMOHANHN HayYHU Man obpa3oBaTeHn NpoekTu — 14,
4.3. Mokasaten E.19. YyacTve B MeXayHapOAHN HayYHW nan 06pa3oBaTeNiHM NPoeKTn — 8.
4.4. Nokasaten E.20. PbKOBOACTBO Ha HaLMOHAEH HayYeH v obpa3oBaTtesieH NpoeKT — 1.
4.5. Moka3zaten E.22. NpuBaedyeHn cpeacTsa No NPOEKTH, PbKOBOAEHM OT KaHauaaTta — 1.
4.6. Nokasaten E.23. Ny6AnKyBaH YHUBEPCUTETCKU YUEOHUK — 2.
4.7. Nokasaten E.24. Ny6anKyBaHO YHNBEPCUTETCKO yuebHO nocobue — 1.
4.8. Nokasaten E.29. PbKOBOACTBO Ha Hay4YeH NPoeKT — 2.

5. Ipyna X
5.1. Noka3saTen ¥.30. Xopapuym Ha BOAEHM NEeKLMK 33 NOCNEAHUTE TPU roanHM — 722 vaca.

6. lpyna3
6.1. Nokasaten3.31. HayuHu nybankaumm s cnucanma c umnakT dpaktop (IF Ha Web of Science)
n/vnm c umnakt paHr (SIR Ha Scopus) — 4.
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XabuaumayuoHeH mpyo - Hay4YHu nybaukayuu (He no-masaxko om 10) e
U30aHUA, KOUMO ca pegepupaHU U UHOEKCUpaHU 8 c6emoeHoU38ecmHuU basu
OaHHU € HaOYyYHa UHopmauus

MpeactaBeHnte 11 HayyHM nyb6AMKauMM ca cBbp3aHM B obeauHaBawa Tema “UHTENUreHTHU
MeToAM U cpeacTtBa 3a o6paboTka Ha 6uMomegMUMHCKU JaAHHKU”. TpygoseTe ca Nyb6/AMKyBaHM B
pedepupaHm N UHAEKCUPAHU B CBETOBHOM3BECTHU 6a3n AaHHM ¢ HaydyHa MHPopmauma Scopus / Web of
Science cnep nosiyd4aBaHe Ha obpas3oBaTesHaTa M Hay4yHa CcTeneH ,A0KTOP” M 3aemaHe Ha aKaZemMuyHa
ONBIKHOCT ,A0LUEHT", B peLeH3npaHu HayuHU U3JaHna: MmexxayHapoaHu cnucanmsa c IF/SIR (8) u cbopHUum
Ha MeXAyHapoaHW KoHdepeHLMN B YyKbMHa (3).

B npeactaBeHUTe 3a peLeH3MpaHe HaydyHM TPyAoBe ca pasriedaHu npobnemu, CBbpP3aHU C
M3M0/1I3BAHETO Ha TEXHWKW, aITOPUTMWN U CPeACTBa OT 061aCTTa Ha U3KYCTBEHMA MHTENEKT 33 KOMMIOTbPHU
cMmynauum B buMomHdopmaTuKaTa M 0bpaboTKaTta Ha MeAUUMHCKM Kn300paxeHus. PasBUTMETO Ha
TEXHONOIMUTE 3a reHepupaHe Ha BUOMEANLIMHCKM AAHHU — CEKBEHATOPU, KOMUTO reHepUpaT reHeTUYHMU
[AHHK M cpeacTBa 3a 06pasHa AMArHOCTMKA — KOMNIOTbPHO TOMOrpadckuTe n3obparkeHs, M3obparkeHnaTa
OT AZPEHO-MArHUTEH PE30HAHC, MHOFOC/IOMHNUTE MUKPOCKOMCKN M306parKeHUs NpU KNeTbYHUS aHanus3 U1
Ap. BOAAT A0 HaTpynBaHe Ha rosnam obem pasHopodHM AaHHW. Mpe3 nocnegHoTo AeceTUneTne cme
CBUOETENN Ha EKCNN03UA B KOAMYECTBOTO HA HA/IMYHUTE AaHHWM B obnactta Ha 6uomHbopmaTMKaTa U
meguumMHaTa. KonmyecTBOTO Ha IaHHMTE CTaBa TOIKOBA roNSIMO, Ye TPaANLMOHHUTE NaaTdopmm n MeToau
33 aHaNU3 Ha AaHHW BeYe He MoraT Aa OTroBOPAT HA HEOHX0AMMOCTTA OT 6bP30 M3NBAHEHME Ha 334a4mnTe
33 aHa/M3 Ha JaHHW U U3B/IMYAHE HA 3HAHMA B HAYKMTE 32 }KMBOTA. MI3KYCTBEHUAT UHTENIEKT U MALLMHHOTO
0by4yeHKne, BKIOUMTENHO HEBPOHHUTE MpPEXKK, BCe NOBeYe HaB/M3aT B 061acTTa Ha bMonHbopmaTmnKaTa,
3/ paBeonasBaHeTo M meauumHata. MNpeans3BMKATENCTBO MPU aHaAM3a Ha AAHHW € Aa ce NpeaoXu
WMHTErpupaH M CbBPEMEHEH AOCTbMN A0 NPOrpecuMBHO HapacTBawma obem AaHHU, KAKTO U ePEeKTUBHMU
MEeTOAN M anropuTMu 3a TAxHaTa obpaboTka. MNpoBeaeHUTe U3CNeABaHNA Ca CBbP3aHM C pa3paboTka Ha
WMHTerpmMpaHa nnatdopma, CbCTOALA Ce OT Habop OT coPTyepPHU MHCTPYMEHTM 33 aBTOMATU3UpPAHE Ha
U3YUC/IUTENTHUA MPOLLEC MPM NPOBEXKAAHEe Ha HayyHW eKCNepMMEHTU U MpuiaraHe Ha MHTENIUTEHTHU
pelleHuns 3a ynpas/ieHMe M U3BANYAHE Ha 3HaHMA OT BMOMEeAMNUNHCKM AaHHW. PaspaboTeHn ca meToam U
aNropuTMK 33 aHaIN3 Ha BUOMELMULIMHCKN AaHHW, 6a3MpaHK Ha MaTEMATUYECKO MOAEeIMPaHE U CUHTES Ha
MEeTafaHHK, KaKTO M Ha MalLMHHO 0byyeHMe, KaTo ca pa3BUBAHU M ONTUMU3MUPAHMU, 33 1a OCUTYPAT BUCOKO
KQuecTBO Ha aHa/iM3, HamasieHa W34YUCUTENHA C/I0XKHOCT, Bb3MOXHOCT 3a napasnenHa obpaboTka.
PesynTtaTute ca nosulieHa epeKTUBHOCT NPU aHA/IM3 HA rOIEMU MacMBU BUOMEANLMHCKN AaHHW.

B.4.1. Gancheva V., Stoev H. Optimization and Performance Analysis of CAT Method for DNA Sequence
Similarity Searching and Alignment. Genes. 2024; 15(3):341, IF=3.5 (2022) / SJR=0.817 (2023) / Q2, Scopus
/ WoS

MNybnkaumaTa npencrtaBa HOBa BepcMA Ha aaroputbMa 3a NoApaBHABaHe Ha Asoiku  [OHK
nocnenoBaTeNHOCTM, 6asupaH Ha NpeaNoXKeHUA OT aBTOPUTE HOB MeToA, HapedeH CAT, KbaeTo ce B3eMa
nosg, BHMMaHME 3aBUCMMOCTTA C MPeAULIHO CbBMaZeHue M Hain-6aM3KMA cbced, 33 Aa Ce YBEAUYM
yHUKanHoctTa Ha CAT npoduna u pga ce HamanaT Bb3MOXKHWUTE KOAU3WUW, T.e. ABE WUAU MNoBeye
nocnenoBatenHocTM ¢ egHakeu CAT npoduan. ToBa npaBu NpeasoXKEHUAT aArOPUTbM NOAXOAALL 33 MNO-
6bpP30 HaMMpaHe Ha TOYHOTO cbBnageHne Ha KoHKpeTHa [HK nocneposatenHocT B ronsim Habop ot AHK
JaHHKW. 3a pa ce fJdafe Bb3MOXHOCT 33 WM3MoA3BaHe Ha npoduante Kato MeTafaHHM 33
nocneposatenHoctute, CAT npodunnte ce reHepmpaT egHOKPATHO Npegu 3anucBaHeTo Ha AaHHWUTE B
6a3ata gaHHW. MpeanoKeHUAT aNrOPUTBM Ce CbCTOM OT ABA OCHOBHM eTana: nsuncaasaHe Ha CAT npodoun
B 3aBUCMMOCT OT M3bpaHuTe BeHUYMapK nocienoBaTeNIHOCTU M cpaBHeHWe Ha AHK nocneposaTenHoctu
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ypes u3nonseaHe Ha msuncneHute CAT npodunn. MNoaobpeHuaTa B reHepupaHeto Ha CAT npodunu ca
noApobHO onucaHu, akTyannsnpaHu ca 6a0K-cxemuTe, NceBaoKoda, AaHHUTe B Tabanuute u durypute
criopes npeanoXKeHata HoBa BEPCUA U MONYYEHUTE eKCMEPUMEHTANHM pe3yaTaTn. EKcnepumeHTute ca
npoBeAeHN C NOMOLLTA HA HOoBAaTa BepcuAa Ha meTtoaa CAT 3a nogpasHABaHe Ha AHK nocnegosatenHocTH
W PasMyHK Habopw oT AaHHU. NpeacTaBeHN ca HOBU EKCNEPUMEHTANIHU PE3YATAaTU OTHOCHO KOIM3NUTE,
CKOpOCTTa U edeKTUBHOCTTAa Ha NpeasioXKeHaTa HOoBa peanus3auma. EKCnepmMMeHTUTe, CBbP3aHM CbC
CpaBHeHMeTo Ha npousBoauTenHoctTa ¢ Needleman—-Wunsch ca v3nb/iHeHM ¢ HoBaTa Bepcua Ha
anAropuMTbMa, 3a Aa Cce NoTBbpaM, Ye MMA CblaTa NPOU3BOAMTENHOCT. M3BbplEeH e aHanM3 Ha
NPOM3BOAMTENHOCTTA Ha NPEANIOKEHUA aNropmuTbm, 6asnpaH Ha meToga CAT B cpaBHEHME C aNropMTbma
Ha KHyT-Mopuc—TpaT, Konto nma cnokHocT O(n) 1 ce M3noasea LWMPOKO 33 TbpCEHE Ha BMOIOrMYHM
OaHHKW. WM3cneaBaHo e Bb3AEWCTBMETO Ha MNpeauliHUTe 3aBUCMMOCTM Ha CbBMageHUEeTo BbpXy
YHUKaNHOCTTa Ha reHepupaHuTte CAT npodunun. EKcnepMmeHTaNHUTE pe3ynTaty OT NOAPABHABAHETO Ha
OHK nocnepoBaTenHOCTM MOKa3BaT, Ye NPeasioXKeHUAT anroputbm, 6asmpaH Ha CAT meTtoa, nokassa
MMUHUMANHO OTK/IOHEHME, KOETO MOXKE Aa Ce CYMTA 33 HE3HAUYMTE/IHO, aKO TaKOBA OTKJIOHEHME ce cYmTa 3a
OONycTMMO B NoJsi3a Ha noaobpeHata npousBoAuTenHOCT. TpsibBa pga ce oTbenexu, uye
npoussoguTenHocTtTa Ha CAT anropMTbma MO OTHOLIEHME Ha BPEMETO 33 U3MbJIHEHWE OCTaBa CTabuHa,
He3acerHata OT AObJ/IKMHATA HA aHanAusupaHute nocneposatenHoctu. CnenosBaTesniHO, OCHOBHOTO
NPeAnMCTBO Ha MpPeasioXKeHUA NoAxod Ce Kpue B HeroBuTe Bb3MOMKHOCTU 3a Obp3a obpaboTka npu
MaLwabHo noapaBHABaHE Ha NOCAEA0BATENHOCTM — 3a4a4a, 33 KOATO TPAAULMOHHUTE TOYHM anropuTmMm
61xa M3MCKBAIM 3HAUYUTEIHO NOBeYe BpemMe 3a M3NbiaHeHue. [loaxoabT Ha NPeABaPUTENHO U3UUCTEHME
Ha MeTaZaHHW M NpUNaraHe Ha NPUHLMMNA Ha TpMAATepPaLMA OCUTYPABaA peLleHne Ha Npobaema ¢ 6aBHOTO
noApaBHABaHE W TbpPCEHE Ha CXOACTBO Ha buonorMyHn  gaHHu.  MoguduumpaHeTo Ha
nocnefo0BaTe/IHOCTUTE OT BEHYMAPKOBE M HAaUYMHDBH, NO KOMTO NPodUANTE ce U3YMCAABAT U CPABHABAT,
BOAM A0 pe3y/TaTa OT CpaBHeHMeTOo. ToBa NpaBM NOAX0Aa PEryampyem Ao KenaHoTO HMBO Ha TOYHOCT.
EkcnepumeHTUTE noayvepTaBaT ePeKTUMBHOCTTA Ha NPEeA/IONKEHMA aNroOpUTbM M HErosMa NOTEeHUMaN 3a
3HAYUTENHO YCKOpPABAHE Ha NpoLieca Ha noapasHABaHe Ha [AHK nocnepgoBaTtenHocTn Ypes n3non3BaHe Ha
npeuusHute CAT npodunu. AKTyanuMsMpaHuAT anroputbm obellaBa Aa 6bae UEHEH WMHCTPYMEHT B
buonHbopmaTHKaTa, npeanarall, No-6bpP3M M NO-HAAEKAHU CpeacTBa 3a 06paboTKa Ha OrpoOMHUTE U
HapacTBaLWM XPaHMUNLLA HA FTEHETUYHWN JAHHW.

B.4.2. Gancheva V., Stoev H., An Algorithm for Pairwise DNA Sequences Alignment. Bioinformatics and
Biomedical Engineering. Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), vol 13919, 2023, Scopus, SJR = 0.606 (2023), Q3

MpeanoxeH e HOB aNropUTbM 3a NoApaBHABaHe Ha JHK nocneaoBaTenHocTH, 6a3mMpaH Ha NpeaoKeHns
oT aBTopuTe CAT meTog, cbCTosAL, Ce OT aNropuUTbM 3a usuucnasaHe Ha CAT npodun cnpamo nsbpaHute
6eHUMapK nocnegoBaTe/IHOCTU M aAropuTbM 3a CpaBHABaHEe Ha ABe noc/efoBaTesNiHOCTH, basupaH Ha
nsuncnenmte CAT npodunn. Onpepenat ce CTbMKUTE HA W3NbAHEHWE, BXOAOBETE U U3XoauTe.
MpoeKkTnpaHa 1 paspaboTeHa e coPpTyepHa MMNAEMEHTaALMA Ha NPeasioXKeHUs MeTo, 3a NoApPaBHABaHe
Ha 6uonornyHmn nocnegposatenHoctn CAT. MpoBeaeHM ca eKCNepPUMEHTH € Pa3IMYHN Habopu OT AaHHU 33
nogpasHaBaHe Ha [HK nocneposatenHoctM Bb3 ocHoBa Ha metoaa CAT. HanpaseH e aHanu3 Ha
eKCnepuMeHTaIHUTE Pe3ynTaTh No OTHOLIEHME Ha KOJIM3UKU, CKOPOCT U epeKTUBHOCT. MNpesnoKeHUsT HOB
MeTo/z 3a noapaBHsaBaHe Ha AHK nocnepoBaTenHocTu e eKcnepmMeHTaHO BepudmLmMpaH. YCTaHOBEHM ca
TPM NOCTOAHHM penepa 3a NpuaaraHe Ha TpuaaTepaunsTa, KOETO Cb34aBa NOCTOAHHA CEKBeHLMA-GaBopUT,
T.€. HE3aBUCMMO OT 3anucute B 6asaTa AaHHM OCTaBa CbLiaTa KOrato HabopbT ce npomeHu. Tbi KaTo
yCTaHOBEHUTe HeHUYMapK NOCAef0BaTe/IHOCTM Ca NMOCTOAHHM (T.e. He 3aBUCAT HUTO OT AaHHUTE, HUTO OT
TexHua 6poil), ToBa MNO3BO/ABA CPaBHEHMATa Ja Ce npaBAT B CaMOTO Hayano — Korato
nocsefoBaTe/IHOCTUTE ca 3anucaHn B 6asaTa gaHHM M ToBa fda Obae uHPopmauma-meTagZaHHM,
npuapy*kaBala BCAKA NocnegoBatenHocT. o TO3M HauMH HAMA HyXJa Jda ce CcpaBHABaT
nocneno0BaTe/IHOCTM MO BpeMe Ha TbpceHe (Hal-6baBHaTa onepauus), KaTo BMECTO TOBa Ce CpaBHABAT CaMo
MeTafaHHUTe, FTeHepupaHu Npu BbBEXAaHETO Ha AaHHUTe. CpaBHEHMATA Npu TbpceHe ¢ meToaa CAT ca
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CBeAEHN A0 MMHMMYM W MMAT MOCTOSHHA CAOMHOCT Ha anroputbma O(24), KoeTo nomara 3a
ONTUMMU3NPAHE HA TbPCEHMATA B ronemu Habopu OT BUONOIMYHM LAaHHW M O MpPaBM NOAXOAALL 33
BHeApABaHE KAaToO NbpBa CTbMKa B NO-NpeLm3Hn anroputmm Kato FASTA. Bb3 ocHoBa Ha CAT npodunute,
nocnenoBaTeNIHOCTUTE MOFaT Aa 6bAaT opraHM3npPaHM B MepapxmMyHa CTPYKTYpa 3a CbXpaHeHUe, KOATO Aa
ce M3nonsBa Kato 6asa JaHHM 33 CbXpaHeHWe Ha BMONOMMYHM AaHHW B CUCTEMM, ONTUMM3IMPAHM 3a
TbpceHe. [lybankaumATa npeacTaBA pe3yaTaTuTe oOT paspaboTeHaTa MnporpamHa  peanusauma Ha
npeanoxenuna meton CAT 3a nogpasHABaHe Ha 6MoONOrMYHM nocnepoBaTenHocTU. lposeaeHn ca
€KCNePUMEHTU C Pas3MiYHM HAabopK OT AaHHM 33 noapasHABaHe Ha AHK nocneposatenHoCTH, KaTo ce
n3non3Bsa 6asmMpanHuaT Ha Tpunaet CAT meton. HanpaBeH e aHanW3 Ha eKcnepuMeHTaHUTEe pPesynTaTu.
AHanM3bT Ha eKcnepMMeHTanHuUTe pesynTaTu, NoJyyeHu ypes nojpaBHABaHe Ha MocC/aAef0BaTe/IHOCTY,
NMoKa3Ba MaJIko OTK/IOHEHWE Ha NPea/IoKeHUA anropnTsbM, 6asnpaH Ha metoaa CAT, KoeTo moxe aa 6bae
WFHOPUPAHO, aKO TOBA OTK/JOHEHMEe e MPUeM/JMBO 3a CMeTKa Ha Npou3BoauTenHocTTa. Bpemeto 3a
n3nbAHeHWe Ha anroputbma Ha Needleman-Wunsch ce yBennuyaBa c yBennuyaBaHe Ha Ab/XKMHATA Ha
nocneposatenHocTmuTe. BpemesaTta edpektuBHOCT Ha CAT anropMTbMa OCTaBa NOCTOAAHHA, HE3aBUCUMO OT
Ob/IKMHATA Ha nocnegoBaTtenHocTute. CnefoBaTenHO NPeaMMCTBOTO Ha NpeaioXeHna meTto e 6bp3aTta
06paboTKka Npu NoApaBHABAHETO Ha rofieMu NOC/iefoBaTENIHOCTU, 38 KOMTO U3MbBAHEHUETO Ha TOYHUTE
ANrOpUTMKM OTHEMA MHOTO Bpeme.

B.4.3. Gancheva V., Jongov T., Georgiev |. Medical X-Ray Image Classification Method Based on
Convolutional Neural Networks, Lecture Notes in Computer Science (including subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics), vol 13920, pp. 225-244, 2023, Scopus, SJR =
0.606 (2023), Q3

MN3KyCTBEHUAT MHTENEKT U MALWNHHOTO O0byyeHme, BKAKOUUTENHO KOHBOIIOUMOHHUTE HEBPOHHU MPEXM,
BCE MoBeYe HaBAM3aT B 061aCTTa HA 34paBeonasBaHeTo U MeanuMHaTa. LenTta Ha M3cneaBaHeTo e aa ce
ONTMMM3UPA MPOLECHT HAa OOyYeHWe Ha KOHBOIOUMOHHW HEBPOHHW MPEXM uUpe3 npeasapuTesnHa
06paboTKa Ha peHTreHoBM M30b6paxkeHua. MpeacTaBeH e mMogen 33 ONTUMM3MPaAHE Ha LANOCTHATa
APXUTEKTYpPA Ha Knacudumumpalla KOHBONOLMOHHA HEBPOHHA MpeXKa OT PEHTTEHOBM CHUMKM Ha FPbAHUA
KOL Ype3 HamanaBaHe Ha o6wwma 6poit KOHBOIIOUMOHHKN onepauumn. EKcnepumeHTanHuTe pesyatatm ot
n3cnenBaHeTO A0KA3BaT YCNEWHOTO NPUIOKEHWE HA NpoLeca Ha ONTMMM3aLMA BbpXy 0Oy4YeHUeTO Ha
KNAaCUPUKALMOHHN KOHBOJIIOLMOHHM MPEXM, KaTo ONTMMM3ALMATA He BAMAE BbPXY TOYHOCTTA Ha
obyyeHUTe mogenun. Mma 3HAYUTENHO HamansBaHeE Ha BPeMeTo 33 0byyeHMe Ha BCAKA enoxa B
ONTUMMU3NPAHUTE KOHBONIOLLMOHHU Mpexn. ONTMMM3aumnATa e oT NopALbKa Ha 25% 3a mpexkaTa ¢ pa3mep
Ha BXoAHMA cnon 124 x 124 n okono 27% 3a mperkaTa € pasmep Ha BXoAHuA cnoi 122 x 122. MetoabT
MOXe [la ce NPUIOXKKN BbB BCAKA 061acT Ha KnacuduKauma Ha m3obpaxeHua. B cbwoTo Bpeme HAMA
3HAYUTENIHO OTK/JIOHEHWE B CTOMHOCTM Ha 3arybute 1 TOYHOCTTA Ha AaHHMTe 3a obyyeHue Ha TpuTe BMAA
HEBPOHHWU Mpexkn. CTOMHOCTUTE Ha 3arybuTe 1 TOYHOCTTa Ha BaIMAMNPALLUTE AaHHM NOKA3BaT 3HAUYUTENHU
BapuaL MM, KOUTO He AaBaT 3HAaYMTEIHO NPEAUMCTBO Ha HUTO eHa OT HEBPOHHMTE MPEXKM, @ NO-CKOPO Cca
NPoOun3BO/IHW. 33 NPOBEXKAAHE Ha M3CNeABaHETO Ca U3MO0A3BaHW TPM Habopa OT JaHHW — eauH Habop oT
[AaHHM 33 peHTreHOBM MacKM 1 ABa Habopa oT AaHHU 3a KnacuduKauma Ha usobparkeHus. M3o6paxkeHnaTa
ca BbB $OpMaT jpeg uam png cbe 3aryba Ha KauecTBO U He ca ¢ NepdeKTHO KauyecTso, HO Ca NOAXOAALLM 33
[OKa3BaHe Ha UenTa Ha wm3csiedBaHeTo. HacToAwoTO u3cnedBaHe ce npwuaara 3a CermeHTMpaHe U
KnacuduumpaHe Ha peHTreHoBM u3obpakeHna Ha 6enva Apob, HO MeToAbT MOXKe [a Ce NPUIOKM BbB
BCSAKa 061acCT Ha KnacuduKaumsa Ha M306parkeHus, B KOATO MHGOPMATMBHUTE 06/1acTU Ha U306 pakeHMeTo
Ca TPynNUpaHU M nognerat Ha cermeHTMpaHe. OT ronamo 3HayeHWe e eTanbT Ha NpeaBapuUTENHO
CErMEHTMpPaHe W aHanM3 Ha aKTUMBHMUTE 0611acTW, NpPUM KOWTO Ce u3c/ienBa pasnpenefieHUeTo Ha
WMPOYMHUTE U BUCOYMHUTE HA NOJMYYEHUTE aKTUBHM 06nacTW. ToBa pasnpesesieHMe e HeobxoaAMmo 3a
onpeaensHe Ha ePpeKTUBHOCTTA HA ONMUCAHUA ONTUMM3ALMOHEH MOZEN.



Pe3stome Ha Hay4yHUTe Tpygose 4OL. A-p nHXK. B. NaH4YeBa

B.4.4. Gancheva V., Georgiev I. A Scalable Healthcare Data Science Framework Based on Service-Oriented
Architecture, In Proc. of International Conference on Research in Education and Science, May 18-21, 2023,
Cappadocia, Turkiye, pp. 2525-2536, Scopus, SJR=0.106 (2023)

Llenta Ha nscnegBaHeTo € Aa NPeSsIOXM KOHUENTyaneH MOAEN U apXUTEKTypa Ha OPUEHTUMPAHA KbMm
ycayrm mawabupyema pamka, ocurypasalla npuaaraHeTo M BaaMAMPaHETO Ha METOAN U anropuTMm 3a
WHTEerpupaHe, ynpasaeHue, aHan1s n Bu3yanmsaumnsa Ha bBuomeguLMHCKM AaHHW U BHeAPABAHE HA HAY4YHU
n3cnenBaHuA 3a HyXXauTe Ha npeunsHaTta meauumnHa. ApXVITeKTypaTa Ha CUCTeéMaTa 3a daHa/ZIM3 Ha ronemm
6VIOMGLI,VILI,VIHCKVI AaHHN N OTKpMUBaHe Ha NoJie3HNM 3HaHMA OT AaHHUTe Ce CbCToOU OT CcaeaHuTe
KOMMOHEHTU: W3TOYHUUM Ha OMOMEAMUMHCKM [aHHW, CbXPaHEHMEe Ha [OaHHW, MHTerpupaHe W
npegBapuTenHa obpaboTka Ha AaHHW, MOTOK OT AaHHM B peasHo Bpeme, 0b6paboTKa Ha noTouw,
CbXpaHeHWEe Ha aHANINTUYHM AaHHU, MOAENINPAHE U aHAN3 Ha AAHHU, U BU3yanu3auma Ha pesyartature.
M3nonseat ce TeXHO/IOTMM 3a NapasesiHa 06paboTka U CTpUAMUHT. MHOXKECTBO AaHHM moraT ga 6baar
aKTya/IN3MpPaHM B XPaHWINLLETO HA AaHHW 3a U3CNeABaHMA 3@ aHaNM3 U BU3yaamsauma. MpoeKkTupaHa e
feed-forward nskycTBeHa HEBPOHHA MperKa, NpegHasHayeHa 3a aHa/nM3 Ha [AaHHM, KaTo Mo BPeme Ha
npoueca Ha obyyeHWe BXOAHWUTE AaHHM ce PasfenAT Ha AaHHM 3a obyyeHMe M AaHHWU 3a TecTBaHe.
OnpegeneHa e rpewkata Ha obyyeHWe U HEMHOTO pasnpeaeneHue Bbpxy Tersata Ha HEBPOHUTE B
mperkaTa. KaTto eKkcnepumeHTa/siHM OaHHU e W3MNOoA3BaH HamaneH Habop OT CTAaTUCTUYECKM 3anucu,
CBbP3aHM C aHa/n3a Ha CbpAeYHO-CbAoBUTe 3abonaBaHuA. OpurnHanHata 6asa AaHHM cbabpKa 76
aTpmnbyTa, KaTto 14 oT TAX ca M3MNOoN3BaHM 3a M3csaeaBaHeTo. [JJaHHWTe ca pa3fesieHn B cboTHolleHue 0,8
kbm 0,2. 80% OT gaHHWUTE ca M3MO/I3BaHM 3a 0by4YyeHMe Ha HeBPOHHaTa Mperka, a ocTaHaaute 20% 3a
TecTBaHe Ha obyyeHaTa mperKa. M3unmcneHaTa TOYHOCT ce yBeAMYaBa C YBEIMYABAHE Ha enoxuTe U e no-
BMCOKA 33 AaHHMTe 33 obyyeHMe M NO-HWUCKa 3a JAaHHUTE OT TecTa 3a BanuaupaHe. Taka TpeHUpaHuAT
MoZen MoXe fa 6bae 3ama3eH W 3apefeH Ha gpyra cuctema, KakTo M AOCTbMeH 3a npernes Ha
CTOMHOCTUTE Ha Ternoto. ObyyeHUAT Mogen ce Npuaara B cMctemaTta 3a M3YMCAABAHE HA HOBM BXOAHM
napameTpu, KOUTO He ca BUAN N3NoA3BaHM HUTO NpPU 0ByYeHUE, HATO NPU BanMANpPaHeE.

B.4.5. Gancheva V. Platform for Big Biomedical Data Streams Management and Analytic, International
Journal of Circuits, Systems and Signal Processing, pp. 580 - 588, ISSN 1998-4464, Scopus, SIP = 0.156
(2020), Q4

B nybnukaumaTa e npeactaBeHa naatdopma 3a ynpasaeHWe U aHanm3 Ha buomegmUMHCKK AaHHU. LlenTa
e [a ce NPeaoXn UHTENIUFEHTHO peLLleHne KaTo UHTerpmMpaHa, mawabupyema cpesa 3a paspaboTka Ha
paboTHM npouecu, CbCToAWa ce OT Habop OT codTyepHM WMHCTPYMEHTM 3a aBTOMaTM3MpPaHe Ha
N3YNCIUTENTHUA NPOLLEC NPU NPOBEXKAAHE Ha HayYHWU ekcnepumeHTu. MpeasoXeHaTa naatopma uma 3a
ues MHTE/JIMTeHTHO yrnpaBJ/ieHMe Ha AaHHW, aHa/vM3 u BU3yanmsauma. NpeammcTsaTta B ynpasBieHNETo Ha
[LAHHK, aHANM3a, OTKPUBAHETO Ha 3HAHWA W BU3yaIn3aumMATa A4aBaT Bb3MOXKHOCT Ha yY4EeHUTE Aa MOCTUrHaT
HOBM Hay4YHW pe3ynTaTu. B pe3ynTat Ha ToBa M3cnepoBaTenckaTa paboTa e HacoueHa KbM paspaboTeaHe
Ha KOMMIOTbPHO MoOAMOMaraHa AMarHOCTMYHA CUcTemMa 3a peluaBaHe Ha npobnemu B obnactta Ha
npeumsHata meauumHa. MNpeactaBeH e aAropuMTbM 33 NPOTrHO3MPAHe Ha Pak Ha rbpaaTta, 6asupaH Ha
MalIMHHO obyuyeHune. M3cnenoBaTencknTe TEXHUKM clefBaT npoueca Ha ob6paboTKa 3a OTKpPUBAHE Ha
NMosIe3HN 3HAHWUA OT KOJMEKLUMA OT AaHHM M 06XBaLLAT CAeAHOTO: NpesBapuTenHa obpaboTka Ha AaHHY;
OTKPMBAHE Ha 3HAHUA N B3EeMaHe Ha peLleHUA; BKAYBAHE Ha pe3yaTaTM U UHTepnpeTupaHe Ha TOYHU
pelweHusa oT HabatogaBaHUTe pe3ynTaT. YeTupK anropmMTbma 3a MallMHHO 0byyeHue 3a KnacubuumpaHe
Ha paK Ha rbpaarta ca n3bpaHu 1 oLeHeHn ekcnepumeHTanHo: Random Forest, kNN, Logistic Regression u
SVM.
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B.4.6. Gancheva V., Borovska P. SOA Based System for Big Genomic Data Analytics and Knowledge
Discovery, Proceedings of 10th IEEE International Conference on Intelligent Data Acquisition and Advanced
Computing Systems: Technology and Applications (IDAACS), DOI: 10.1109/IDAACS.2019.8924370, Scopus/
Web of Science

B nybankaumaATa e npeanokeHa cuctema, 6asmpaHa Ha apxmMTeKTypa opueHTpaHa Kbm ycayrn (SOA), 3a
afanTUBHO OTKPMBaHE HAa 3HAHWMA M B3eMaHe Ha pelleHua, 6asmMpaHu Ha aHaNWU3 Ha roseMU FreHOMHMU
AaHHU. ApXMTEKTYpaTa Ha cucTemaTa ce CbCToM OT yeb ycayrun 3a UHTErpMpaHe Ha AaHHKU, NpeaBapuTenHa
06paboTKa Ha roieMun NOTOUM OT AaHHU, OTKPMBAHE HA 3HAaHMA Bb3 OCHOBA Ha aHaM3 Ha FEHOMHU AaHHW,
WMHTepnpeTauma Ha 3HaHMA M BM3yanu3auma Ha pesyntatute. MpoeKkTMpaHaTa CUCTEMHA apXMTeKTypa ce
CbCTOM OT yeb ycnyru 3a: (1) TbpceHe n UHTerpMpaHe Ha PasHOPOAHM AaHHM OT Pas/IMYHU U3TOYHULM Ha
OaHHM U B pasnnyHn dopmatu; (2) noaroToBka, noyucteaHe, PpuaTpupaHe M u3bop Ha gaHHW; (3)
06paboTKa M aHaNU3n Ha AaHHK 1 (4) NpeacTaBsAHe Ha 3HAaHWUA U BU3yannsauus Ha pesyatatute. bbgewarta
paboTa e ga ce NpaBAT eKCNepMMEHTM 4ype3 cuctemata B obsiactta Ha monekynapHata buonorus.
CneKkTbpbT OT Kasycu BKAOYBA MAEHTUOUUMPAHE HA PErynaTopHU efleMeHTU B CEKBEHMPAHN FEHOMU U
NPOrHo3MpaHe Ha BUAA U 3/10KaYeCTBEHOCTTA Ha paKa Ha rbpaata. Tosa e no3sosum 6bp3a 06paboTka Ha
OAHHW OT KAMHWUYHM HabntogeHns n nabopaTopHM aHaN3KM U CPaBHEHWE C HAaTPynaHWTe 4O MOMEHTa
Ha/MYHM JaHHW B NOAKpPENa Ha NpeuysHaTa MeanuumHa.

B.4.7. Gancheva V., Georgiev |. Software Architecture for Adaptive In Silico Knowledge Discovery and
Decision Making Based on Big Genomic Data Analytics, AIP Conference Proceedings 2172, 090009 (2019),
International Conference on Application of Mathematics in Engineering and Economics (AMEE’19), AIP
Conference Proceedings, Scopus/ Web of Science, SJR = 0.190 (2019)

B Tasu nybaumkauma e npeactaBeHa copTyepHa apXMTEKTYpa 33 afanTMBHO OTKPMBAHE Ha 3HaHWA,
6asMpaHa Ha aHaaM3 Ha ronemu reHoMHu gaHHW. CodTyepHaTa apxXMTEKTypa ce CbCTOM OT cC/ioeBe 3a
WHTErpupaHe n npeggsaputenHa obpaboTka Ha gaHHM, 6a3a AaHHW/CbPBBLP 33 CbXPaHEHWE Ha AAHHM,
MallMHa 33 OTKpMBaHE Ha [AaHHM, OLEeHKa Ha wWwabsoHM U rpaduyeH noTpebutenckn uHTepodeic.
ApXVITeKTypaTa Ha ronemmte reHOMHU aHHU Ce CbCTOU OT U3TOYHULN Ha OaHHU, CbXPaHEeHUE, UHTerpauma
WU npeaBaputenHa obpaboTka, peaseH MNOTOK OT AaHHW, 06paboTKa Ha NOTOuUW, CbXpPaHeEHME Ha
aHa/IMTUYHU Aa@HHW, aHa/W3 M AOKnazBaHe. MpeacTaBeH € anropuTbm 3a MPOTrHO3MPAHe Ha paKk Ha
ropaata, 6asvMpaH Ha MawWwMHHO obyyeHue 33 06paboTKa M aHaNAM3 Ha rONEMWU TEHOMHU AAHHU U
OTKPMBAHE Ha 3HAHMA MO OTHOLUEHWE Ha MEepPCOHANN3MPAHO feyeHue. MpeasioKEeHUAT anropuTbLM 3a
KNnacnduKauma Ha paKka Ha rbpaaTta ce Npuara Ypes nsnosi3BaHe Ha metoga Ha Stochastic Dual Coordinate
Ascent (SDCA) u 6a3a fdaHHM 33 paK Ha rbpaata B YMCKOHCWMH. lpeactaBeHM M obcbaeHW ca
eKcrnepumeHTaHuTe pesynTatu. Llenta Ha nscnenBaHeTo e Aa ce NpuaoXKu codTyepHaTa apxMTeKTypa 3a
dHa/M3a Ha rosfemm TreHOMHU OaHHU 4Ype3 NpPakKTUYeCKUM eKCnepummMeHTUM 3a KOHKpeTeH Kasyc,
naeHTMOULMpPALL, PEFYNAaTOPHN FEHETUYHM €IEMEHTUN B CEKBEHUPAHW FEHOMM M NPOrHO3MpPaHe Ha TUMNa U
3/10Ka4YeCTBEHOCT Ha 3ab0NABaHETO paka Ha rbpaarta. ToBa No3BosiABa 6bp3a 06paboTKa Ha AaHHM OT
KAMHWUYHM HAaBNIOAEHUA N CPAaBHEHME C HAIMYHUTE AaHHW, HAaTPYMNaHM Jocera B NOAKpPena Ha npeumMsHaTa
MmeanumHa. NMpepnoxkeHaTta copTyepHa apXMTEKTYPA Ce OCHOBABA Ha MalUMHHO 0bydYeHue 1 npoLeaypu 3a
reHepupaHe Ha MOAENU M MNpPaBWaa, CbobpPaseHn € LieNTa Ha HayyHoTo u3cnegBaHe. MpeanoxeH e
WMHTErpupaH noaxod 3a nognomaraHe Ha OTKPMBAHETO Ha 3HaHWs, 6asupaH Ha aZanTUBHO MAaLUMHHO
obyyeHMe 1 aganTUBHU NpoLLeLypPVY 3a reHepupaHe Ha NpaBuMIa CNopes LeTa Ha Hay4HOTO u3cnesBaHe.
MpeaMMCTBOTO Ha NPeA/IOKEeHATa PpaMKa € aBTOMATUYHOTO reHepMpaHe Ha XMNoTesa W ONuumM 3a B3emaHe
Ha pelleHna Bb3 OCHOBA Ha aHa/nM3 Ha Habop OT JaHHM 3a 0byyYeHMe, KaTo NPOBEPKATa U BaANAMPAHETO
ce M3BbpLUBAT Ype3 Habop OT AaHHM 3a TECTBAHE M eKCMepTM3a Ha U3CNea0BaTeIM B CbOTBETHATa obacT.
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B.4.8. Gancheva V., Stoev H. DNA Sequence Alignment Method Based on Trilateration, Bioinformatics and
Biomedical Engineering, Lecture Notes in Computer Science, 2019, vol. 11466, Springer, Cham, pp. 271-
283, Scopus/ Web of Science, SJIR = 0.427 (2019), Q2

EdeKTMBHOTO cpaBHeHME Ha NOCNef0BaTeNHOCTU OT BUONOTUMYHWU JaHHM € BarKHa M npeausBMKaTesiHa
3aga4a B8 6MomHpopmaTmkaTa. CammMAT Npouec Ha NoApPaBHABAHE HA NOCAEAOBATE/IHOCTM € HayMH 33
noapasHaBaHe Ha [JHK nocnegosaTenHoCTH, 3a Aa ce naeHTMduumpaTt nogobHmM 0b61acTm, KOUTO moraT Aa
MMaT cneacteme oT GYHKUMOHANHWU, CTPYKTYPHU UM €BOIIOUMOHHM BPb3KM MeXKay Tax. LlenTta Ha Tasu
nybnmMkauma e pa npeactaBu HoB edeKkTMBEH U yHUPUUMpPaAH MeToh 3a noapaBHAaBaHe Ha [JHK
nocsefoBaTe/IHOCTM Ha 6as3ata Ha MeToda Ha Tpuaatepaums. To3nm meTog npegnara peweHus Ha Tpu
OCHOBHM npobsiema Npu NoapaBHABAHETO Ha NOCNEA0BaTE/NHOCTU: Cb3AaBaHe Ha MOCTOsIHHA penepHa
nocnenoBaTeNHOCT, HaManfaBaHe Ha 6poa Ha cpaBHeHMATa U obeauHABaHe/ cTaHAapTU3MpaHe Ha
penepHaTa nocnegoBaTe/IHOCT Ypes agePpuHMpaHe Ha NOC1e40BaTEIHOCTM 3a cpaBHeHKe. leduHnpaHu ca
TPM MOCTOAHHW OeHYMapKa 3a NpwuaaraHe Ha TpunaTepauus, KOUTO Cb3haBaT MOCTOAHHA penepHa
nocneao0BaTeNIHOCT, T.€. He 3aBMUCKM OT AaHHWUTe B Has3aTa AaHHM M OCTaBa CbliaTa Npu nNpomsHa. Toea
Nno3Bo/siiBa fJa Ce MpaBAT CPaBHEHMA B CamMOTO Hayalo — MO BpemMe Ha BbBeXJaHe Ha
nocnefoBaTtesIHOCTUTE B 6asaTa AaHHM W MOXe [Aa Ce 3anule KaTo MeTagaHHM KbM BCSKa
nocnenosBatenHocT. Mo To3M HauMH HAMA HyXJa Aa ce NpaBu CpaBHEHWE Ha MNoc/ie40BaTeNIHOCTUTE NOo
BPEME Ha TbpPCEHETO, a BMECTO TOBA LLE Ce CpaBHABAT caMO MeTagaHHuTe. Ypes ycTaHoBsABAHE Ha
€Ta/lIoOHHM MOCNeAoBaTeNHOCTU e pelleH npobnembT C yHudUuMpaHeTo/ CTaHAAPTU3MPAHETO Ha
penepHaTa Noc/neA0BaTeNIHOCT 3@ BCUMYKU MOCNe[0BaTeNIHOCTU, M3MO0A3BaliKM ONMCAHMA aaropuTbm 3a
CpaBHeHMe. M3uncneHnsTa B NpeasioKeHMA aAropmuTbM, Ca OTHOCUTENHO NPOCTU U 6bP3K, KOETO ro NpPasu
noAaxoAAl, 3a W3M0/J3BaHe KaTo MbpBa CTbMKa B aJrOPUTMKM 3a NOAPaBHABAHE HA 6MONOrMYHM
nocaef0BaTeIHOCTMU.

B.4.9. Borovska P., Gancheva V., Georgiev |. Platform for Adaptive Knowledge Discovery and Decision
Making Based on Big Genomics Data Analytics, Bioinformatics and Biomedical Engineering, Lecture Notes
in Computer Science, 2019, vol. 11466. Springer, Cham, pp. 297-308, Scopus/ Web of Science, SIR = 0.427
(2019), Q2

MNpe3 nocnegHUTe roAMHU M3CNeA0BaATENN U aHANM3ATOPU NO CBETa ONpeaenAT roNeMmTe AaHHM KaTo
peBONOUMA B HAYYHUTE M3CNeABaHMA M efHA OT Hali-obellaBalimTe TEHAEHUNN, KOATO Aade TNACbK Ha
WHTEH3MBHOTO Pa3BMTUE HA METOAM U TEXHONOTUK 3a TAXHOTO U3C/ieABaHe U AoBee A0 NnosBaTa Ha HOBa
napaguMrma 3a HayyHu mscnegsaHus Data-Intensive Scientific Discovery (DISD). Cratuata npeacrass
nnatdopma 3a afanTMBHO OTKPMBAHE Ha 3HAHMA M B3eEMaHE Ha pelleHus, 6asnpaHu Ha aHaIM3 Ha roNemm
AaHHM M cbobpaseHn € uenTa Ha HayyHoTo m3cnessaHe. OCHOBHOTO MPeAMMCTBO € aBTOMAaTMYHOTO
reHepuMpaHe Ha XMNoTe3n M BapMaHTU 3a peLleHus, Tbii KaTo NpoBepKaTa U BanMAMPaHETO Ce U3BbpLIBaT
C NOMOLITA HA CTaHAAPTHU HAabopu OT AaHHM M eKcnepTusa Ha ydeHu. NMaatdopmaTa e peannsmpaHa Ha
6asata Ha Mallabupyema pamKa M HayyeH MopTan 3a AocTbn A0 6asata 3HaHWA U codTyepHuUTe
WMHCTPYMEHTW, KaKTO M Bb3MOMKHOCTM 33 CNoAeIAHEe HA 3HAaHUA M TpaHcdhep Ha TexHoornnu. Yeb noptanst
npesocTasA ycayru 3a 40CTbN U U3BANMYAHE HA 3HAHWUA OT BMONOTMYHU SAaHHW M U3NBAHEHWE HA NApanenHu
COPTYEPHU MPUNOMKEHMA 33 aHAIN3 HA FONIEMU TEHOMHW AaHHU. lNpeacTaBeH e UHTerpupaH noaxos, 3a
nogmnomaraHe Ha OTKPMBAHETO HA 3HAHWA WM B3EMAHETO Ha pelueHus, 6asuMpaH Ha aHa/AM3 Ha rosemwu
AaHHW, afanTMBHO MalUMHHO obyyeHMe W afanTMBHU Npoueaypy 3a reHepupaHe Ha Npasuaa cnopes,
LuenTa Ha Hay4yHoTo um3cnenBaHe. bbaeuwata pabota e ga ce HanpasaT in silico ekcnepumeHTM Ha
nnatdopmata, 6asnpaHa Ha roNemMM aHaAN3M Ha TEHOMHWM AAHHW 33 Hay4yHU M3cneaBaHuA B obnactTa Ha
MosiekynsipHaTa 6monormna. CnekTbpbT OT Ka3ycu, KOUTO ce pascnessat, BKAYBA UAeHTUOULMpPaAHe Ha
perynaTopHU eNemMeHTU B CEKBEHMPAHM FeHOMM U MPOrHO3MpaHe Ha BMAA M 3/10KA4YEeCTBEHOCTTA Ha paKa
Ha rbpgata. ToBa Wwe no3soan 6bp3a 06paboTka HAa JAHHWM OT KAMHUYHWM HabaoaeHua n nabopatopHu
aHaNM3M 1 CpaBHEHME C HaTPyMnaHMTe A0Cera HaJIMYHW AaHHW B NOAKpPena Ha NpeuusHaTa MmeguumHa.
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B.4.10. Borovska P., Gancheva V., Georgiev |., lvanova D., Hybrid Parallel Multiple Sequence Alignment
Based on Artificial Bee Colony on the Supercomputer JUQUEEN, Proceedings of International Conference
on Electrical Engineering and Computer Science (EECS), Bern, Switzerland, 2017, pp. 47-51, ISBN: 978-1-
5386-2086-1, DOI: 10.1109/EECS.2017.18, Scopus/ Web of Science

®oKycbT Ha NybAMKaumMATa e BbpXy U3C/aeABaHe Ha NPOM3BOAMTENIHOCTTA M NogobpaBaHe Ha codTyepa 3a
noApaBHABaHE Ha MHOXecTBO OWonorMyHu nocnegosatenHoctmy MSA _BG Ha cynepKomnioTbpa
BlueGene/Q JUQUEEN. 3a TasM uen ca npoBedeHM HayyHM eKcnepumeHTM B obnactra Ha
6MonHbOpMaATUKATA, KATO Ca WM3MOA3BAHW KATO Ka3yC NOCNef0BaTeNHOCTM Ha TPUNHMA  BUpPYC.
MapanenHunat coptyep MSA_BG 3a nogpaBHsBaHe Ha MHOKECTBO MOC/eA0BaTE/IHOCTU € MpPEeHeceH U
HacTpoeH Ha cynepkomnioTbpa Blue Gene/Q JUQUEEN. LUenute Ha n3cnenBaHeTo ca ONTUMM3NPaHe Ha
KoAa, mawabupaHe, npoduanpaHe 1 oLeHKa Ha NpPou3BoANTEeNHOCTTa Ha codTyepa MSA BG. 3a Tasu uen
e paspaboTteHa xubpuaHa napanenmsauma ypes MPI/OpenMP sbpxy Koga 3a MPI 1 ca gemoHCTpupaHu
npeanumcTBaTa Ha TO3M NOAXOA Ype3 pe3yntaTuTe OT CPaBHUTENHU TecToBe, n3BbplweHn Ha JUQUEEN.
MapanenHata npouM3BOAMTENHOCT € Wu3cnefBaHa M ONTUMM3MPAHA 4Ype3 CPABHUTENHU TeCcToBE U
npodunmpaHe. EKcnepMmeHTanHUTe pesynTaTM NOKasBaT, yYe XxmbpuaHaTa MapanesHa peanmnsauma
oCurypsaBa 3HaunTeIHO No-4ob6pa NPoM3BOAUTENHOCT OT OPUTMHANHUA Kog,. BHeapABaHeTo Ha xMbpugHo
napanenusmpaHe ypes MPI/OpenMP Ha MSA_BG Hamanasa obwoTo Bpeme Ha M3nbjaHeHue Ha MPI
BEPCUATA Ha NPUJIOKEHNETO, Tbil KaTO NO3BO/IABA Aa Ce 3aeMe HaNb/IHO KanauuTeTa Ha npouecopa Ha
JUQUEEN Bb3en ¢ HUWKK. TpabBa Cbllo Aa ce oTbenexun, Yye U3nbJHEeHUATa, U3MO0I3BALLN XMBPUAHOTO
BHeApABaHe, A0oBeAoXa A0 No-406po KayecTBo Ha NoApaBHABAHETO Ha MocsenoBaTe/IHOCTUTE nopagu
[ONbAHUTENIHATA NPOU3BOJIHOCT, NPoOM3BEAEHA OT reHepatopa Ha Mersenne Twister. OueHKaTa Ha
NPOM3BOAMTENHOCTTA U aHA/IM3UTE MOKa3BaT, Ye BHeApsABAHETO Ha XMbpuAaHa napanenHa nporpamHa
UMnaemeHTauma Ha anroputbma MSA_BG ce mawabupa aobpe, Tobit KaTo 6POAT Ha sApaTa ce yBeM4aBa
M e gobpe H6anaHcMpaH KaKTo Mo OTHOLIeHMe Ha pPaboTHOTO HaToBapBaHe, Taka M MO OTHOLIEHME Ha
pasmepa Ha malimrHaTa. ONTUMU3INPAHUAT KO e YHMBEPCA/IEH U MOXKe Aa ce npunara v 3a Apyru noao6Hu
M3CNeA0BaTe/ICKM NPOEKTU U eKCNepuMeHTH B obnactta Ha buomnHbopmatukata. CodptyepbT MSA_BG
NO3BO/AABA Ha M3C/Ie0BaTe/IMTE Aa NPOBEXKAAT CBOUTE EKCMEePUMEHTU U CUMYJTALMK C MHOMO rofiemm
MACUBW JAHHMW.

B.4.11. Borovska P., Gancheva V., Landzhev N. Massively Parallel Algorithm for Multiple Biological
Sequences Alignment, Proceedings of the IEEE International Conference on Telecommunications and
Signal  Processing  (TSP), Rome, Italy, ISBN 978-1-4799-0402-0, pp. 638-642, DOI:
10.1109/TSP.2013.6614014, Scopus/ Web of Science

ObpaboTKaTa Ha BUONOTMYHUTE NOCNEA0BATENHOCTM € KoY 33 MoNeKyaspHaTa buosorma. Tasm HayyYHa
06.1aCT N3MCKBA MOLLHW U34YUCAUTETHWN PECYPCU 3a U3CaefBaHe Ha ronemun Habopu oT BUONOTUYHU JaHHM.
MoapaBHABAHETO Ha MHOMECTBO MOCAeAO0BATE/IHOCTU € LUMPOKO M3Nosa3BaH meTos 3a obpaboTtka Ha
b6uonornyHM nocneposatenHocTn. Llenta Ha To3n meton e nogpasHsaBaHe Ha AHK u npotenHosM
nocneposatenHoctu. CTatmaTa NnpeAcTaBA MHOBATMBEH NapaneneH aaroputem MSA_BG 33 MHOXeCTBEHO
nogpaBHABaHe Ha OWMONOMMYHM NOCNEAO0BATE/IHOCTU, KOWTO € CUAHO Mmawabupyem. MpoeKkTUpaHuAaT
anroputdbm MSA_BG e utepatmMBeH M Ce OCHOBABA HA KOHLENLMATA 32 METAEBPUCTMKA Ha M3KyCTBEHATa
nyesnHa KonoHua (ABC) M KOHLENUMUATa 3a Kopenaums Ha aNropUTMUYHU U apXUTEKTYPHU NPOCTPAHCTBA.
KoHcTpynpaHa e meTtadopaTa Ha meTaeBpuctvkata ABC n ca geduHMpaHuM ¢yHKUMOHANHOCTMTE Ha
areHTUTe. [IpOeKTMpaH € KOHUenTyaneH napajseneH MoAen Ha u3umucneHme. KOHCTpyupaHa e
aNrOPUTMMYHATA PaMKa Ha NPOEKTMpaHWA napaneneH anroputbm. M36opbT Ha anroputbma ABC ce
OCHOBaBa Ha ¢aKTa, Ye MO CbHLLECTBO TOBa € XMOpUAHA METAaEBPUCTMKA - KOMOMHAUMA OT MeToau,
6a3MpaHn Ha nNonynaumm (CKayTuTe reHepupaTt eaHOBPEMEHHO HAKOIKO Bb3MOXKHU PeLleHus) U MeToL,
6a3unpaH Ha TPAeKTOPUK (HaeTuTe NYesn U3BBPLLBAT JIOKAJHM TbPCEHMA OKOJIO PeLleHusATa Ha CKayTuTe,
CcTpemMelKkM ce Aa nogobpAT KayecTBOTO Ha pelleHuATa). AnroputbmbT MSA _BG mMma iMepapxuyHa
CTPYKTYpa, KOATO MO3BO/IABA CMAa3BaHe Ha MPMHLMNA HA JIOKAJIHOCT (HE3aBUCUMMN U3YUCTEHWUA) U MHOTO
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BMCOKa CKaNMpyemocT (Kolepu M posAuM), Taka Ye ce OYaKBaT BMCOKOedEeKTMBHM peanusaumu 3a
netadpaonc cynepkomniotpu. [peactaBeHM ca oOueHKAa Ha napajsenHata MPOU3BOAUTENHOCT U
npoduaMpaHe Ha NoApaBHABAHE HA MHOXeECTBO NOCAef0BaTeNHOCTM Ha 6a3aTa Ha anroputem MSA_BG
Ha cynepkomnioTbp BlueGene/P. KasycbT u3cnensa BUPYCHUTE HYKNEOTMAHM MOC/Nef0BaTeNHOCTU U
OTKPMBA KOHCEHCYCHU MOTUBU U MPOMEHANBU AOMENHM B PA3/IMYHUTE CErMEHTU Ha FPUMHUA BUPYC.
MapanenHute NnapameTpu Ha NPOU3BOANTEIHOCTTA KaTo Bpeme 3a U3NbJ/IHEHME, BPEME 33 YCKOPABAHE U
npoduamMpaHe ca OLEHEHM eKCrNepuMeHTasHO. AHaNM3UTE Ha OUEHKaTa Ha MPOM3BOAUTENHOCTTA U
npoduamMpaHeTo Nokasaxa, Ye napanesHaTa cuctema e fobpe 6anaHcMpaHa KaKToO NO OTHOLWeEHME Ha
paboOTHOTO HaTOBapBaHe, TaKa M MO OTHOLWIEHME HA Pa3Mepa Ha MaLIMHATA, C U3KAOYEHME Ha npoueca ¢
paHr 0, KOWTO e Hal-CMHO M3MON3BAH NOPAAM PA3NPOCTPAHEHME HA AAHHU KbM BCUYKM APYTM NPOLECOpPHU,
KOMYHMKaLMA N CUHXPOHU3aLMA.

Mybaukayuu u3zevH XabunumayuoHHUA mpyo

r.7.1. Trendafilov |, Gancheva V. Neuromorphic Assisted Sensor Grids, XXXII International Scientific
Conference Electronics, 2023, DOI: 10.1109/ET59121.2023.10279437, Scopus

KoHkpeTeH npobsiem npu U3MNon3BaHETO Ha TEXHUKM 33 U3KYCTBEH WHTE/IEKT B CEH30pHAaTa Mpexa e
BMCOKAaTa KOHCymMauusa Ha eHeprua. [OUCTaHUMOHHMUTE CEH30PU OOMKHOBEHO Ca OrpaHMYeHu OoT
KONMYECTBOTO Ha/M4yHa MOLLHOCT, nopaaM KoeTo obliaTa uLen e Aa ce ceede A0 MUHUMYM, KaTo
CblLLLEBPEMEHHO Ce 3anasaT TOYHUTE PesynTaTM OT eKcrnepumeHTuTe. M3non3BaiikM HOBOBBL3HMKBALLM
TEXHO/IOTUU KaTo MMMNYACHU HEBPOHHU MPEXnN U HeBpoMopdeH Xxapayep, MoKe Aa ce Cb34aAaT CEH30PHM
MpPEeXU, KOUTO U3BbPLLBAT 06paboTKa Ha AaHHM CbC 3aMa3BaHe Ha HUCKA KOHCymauua Ha eHeprus. B
nybaKkauuATa e AeMOHCTPMpPaH OTAaJieyeH Bb3esl C UHTErpupaH BU3yaseH CeH30p, KonTo pabotm c no-
Manko oT 10 mW eHeprusa, KaTo CblleBPeMeHHO M3BbpLIBa HenpeKkbCcHaT MOHUTOPUHI Ha cleHarTa,
OTKpMBaHe U KnacuduumpaHe Ha 06eKkTU. CucTemaTa UMa UHTE/IMTEHTHO yrpaBaeHWe Ha 3aXpPaHBaHETO U
Bb3MOMKHOCT 33 6e33KNYHO M3NpaLlaHe Ha JaHHW.

r.7.2. Trendafilov I., Gancheva V. Neuromorphic Neurons and Networks for Artificial Intelligence Built Using
Temporal Space Calculations, XXXII International Scientific Conference Electronics, 2023, DOI:
10.1109/ET59121.2023.10279371, Scopus

Cb3gafieHa e MMMNy/icHa HEBPOHHA MPEe’XKa, KOATO M3YMCNABA Ternata Ha MpeskaTa BbB BPEMeBOTO
nsmepeHune. TakaBa Mpexka MOMKe fa Ce WM3MNO0A3Ba 33 M3KYCTBEH MHTENEKT U Abn6OKo obyuyeHue.
MpeanoxKeHn U AeMOHCTPUPAHM ca CXEMU, U3Nb/HABALLM 6/10KOBe 33 M3rpaxaaHe Ha TakaBa mpexka u
cnep ToBa moZen 3a obyyeHune. ToBa NO3BO/ABA Cb34aBAaHETO Ha epeKTUBHM AeTeKTopu Ha Hessenstein-
Reichardt, HabnlogaBaHM B MpeXKM 3a OTKPMBaHe Ha ABMXKEHMe B npupogata. [peanolkeHaTa mpexKa
No3B0/ABAa aITOPUTMUYHO NpeKkoHbUTypupaHe Npes MpexKoBuTe cioese. MpoeKkTnpaHaTa HoBa MMMY/CHA
HEBPOHHA MpeXka ONpPOCTABA CUCTEMHUTE NMapaMeTpu U Hama/ifBa Pa3MepPHOCTTa Ha CUTHala A0 ABOUYHO
cUrHanmsupaHe. To3m TMN mpexun TpAabea Aa 6baaT cTabUAHM U NECHN 3a BHeapAaBaHe B HeBpomopdeH
XapZyep, NO3BO/IABALL M3TPAKAAHETO HA MHOTO FOJIEMW MPEXKMU C MUANAPAMN HEBPOHU. ANTOPUTBMBT 3a
obyyeHve NO3BONABA MNpPeKoHOUTypUpaHe Ha MpekaTa, noseaeHue, HabawogaBaHo B npupogarta.
Heobxoanmn ca 4OMbAHUTENHU U3CAEeABaHUA, HO paboTHaTa XMMNOTe3a e, Ye TakaBa MpeXKa MoKe Aa ce
M3Mo/3Ba 3a M3MbJIHEHME HA BCAKA 33Jaya, KOATO M3UCKBA NPeAMLUHO CbCTOSHME HA BCEKM HEBPOH B
mMpeKaTa. B nybaMKkaumata e 4eMOHCTpUpaHa TeXHMYECKaTa *KM3HecnocobHOCT Ha MeToAa, CNeAoBaTeHO
MOXe A3 NPOAb/AKAT U3CNeABaHUATA CbC COPTYEPHU CUMYNALMM Ha TakMBa MpeXn. JeMOHCTpUpaHo e
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M3M0/A3BaHe Ha 3apAfAa KaTo MeKAMHHA KoaMyecTBeHa NpPomMeHAMBa. M3noa3BaHW ca KOHAEH3aTopu 3a
CbXpaHsABaHEe Ha efleKTpMYeckua 3apag, Ho B 6bgella paboTa ce naaHMpa NpoyyYBaHe M M3Nos3BaHe Ha
MEMPUCTOPU B Ta3un pons.

r.7.3. Trendafilov ., Gancheva V. Hassenstein-Reichardt Detector Using Controllable Single Pulse Time-Delay
Circuit for Neuromorphic Hardware, International Scientific Conference Computer Science, 2023, DOI:
10.1109/COMSCI59259.2023.10315865, Scopus

BAbXHOBEHW OT BM3yanHaTa cMCTema Ha MaogoBaTa MylWwuua, e Cb3dadeH obu, rpagnBeH enemeHT 3a
HeBpomMopbeH xapayep, KOWTO e }KM3HEHOBAaXKeH 3a TPeTO NOKoIeHWe HEBPOHHU MPEXKM, KaTo N03BOAABA
3aKbCHeHMeTo Aa 6bae napameTpusmMpaHo Mo edekTMBeH HauuH. MpPeaMMCTBOTO Ha MPesIoKeHOTO
pelleHne e Bb3MOXKHOCTTa 33 U3rpaKAaHe U TeCTBaHe Ha HOBU MPEXM C MOMOLLTA Ha AMHAMUYEH NOAX0A4,
B U3KYCTBEHUA UHTenNeKT. [poeKkTupaHa e cxema, KOATO Cb3haBa JMHUA Ha 3abaBaHe Ha Mmnyaca C
KOHTPO/IMPYEMW BPEMEBU MapameTpu, KOATO MOKe [a Ce M3N0/3Ba 3a M3rpaxgaHe Ha AeTEeKTOpMU Ha
Hassenstein-Reichardt u nHTerpupaHe B HeBpomopdeH xapayep, paboTeLl, C UMMY/ICHU HEBPOHHU MPEXKMU.
MapameTpuTe moraT Aa ce NPOMEHAT Mo Bpeme Ha obyyeHMe Ha HeBpPOHHaTa mpexka. CxemaTta e
peanusMpaHa ypes M3no/s3BaHe Ha [ABa KOHAEH3aTOpa, BCEKM CABOEH C KOHTPO/MPYeM WM3TOUYHUK Ha
HanpexeHue. ToBa ocuUrypABa ABa HEe3aBUCUMUM BPEMEBU NapameTbpa. MbpBUAT KOHAEH3aTOP MMa 3apaa,
NPONOPLUMOHANEH Ha Ab/KMHATA Ha BXOAHWA MMMY/C, AOKAaTO BTOPUAT 33[aBa 3aKbCHEHUMETO Meay
BXOJa M U3xoaa.

r.7.4. Gancheva V. Application of Machine Learning Techniques for Software Anomaly Detection,
International Conference on Applied Mathematics & Computer Science (ICAMCS), Lefkada Island, Greece,
August  8-10, 2023, IEEE Catalog Number: CFP23T98-ART, ISBN: 979-8-3503-2426-6, DOI:
10.1109/ICAM(CS59110.2023.00016, Scopus

Mpe3 nocnepHWTe roauMHU BCe MNO-TONAMO pasHoobpasme oT nnatbopmm U coPTyepHM nporpammu
M3M0/13BaT Habopu OT AaHHM, CbXPAHABAHW B XPaHWIMLWIA C OTAANleYeH AOCTbM. B pesyataTt Ha ToBa,
HabopuTe OT JaHHWM Ca NO-yA3BMMW 33 3/I0HAMEPEHW aTakKM W CbOTBETHO MPpEXKOBaTa CUIYPHOCT
npnaoobusa Bce MNO-rOAMO 3HaYeHWe KaTo M3cnepoBaTescka Tema. M3nonssaHeTo Ha cuctemu 3a
OTKpMBAHe Ha MNPOHWKBaHe e [o0bpe MoO3HATa CTpaTerna 3a 3allMTa Ha KOMMIOTbPHUTE MPEXKMU.
N3cnepBaHeTo, NpeacTaBeHo B Tasu nybakauma, npeanara xmbpmnaeH meTo 3a OTKpMBaHe Ha aHOMaNuu,
KOMTO cbyeTaBa MeToan, 6asmpaHu Ha npasuaa U 6asMpaHn Ha MAWMHHO 0by4YeHMe. MpeanmCTBOTO Ha
npeanoXeHaTa MeToanKa € KombMHauMATa OT PasNIMYHM MeToaM U anropuTmu. Mpunara ce reHeTUYeH
aNropuUTbM 3a U3rpakgaHe Ha CbOTBETHUTE NpaBuaa. AHaN3bT HA OCHOBHUTE KOMNOHEHTU Ce U3M0A3Ba
33 M3B/IMYAHE HA CbOTBETHUTE XapPaKTEPUCTUKMU, HACOYEHN KbM NoJ06pABaHE HAa NPOU3BOAUTENIHOCTTA.
MpeanoxeHUAT MeToa, 3a OTKpPMBAHE Ha cOPTyepHM aHOMANMK Ce NPOBEPABA EKCMEPUMEHTANIHO Ypes
npunaraHe Ha TpU KNACMOUKAUMOHHM anroputbma. HanpaBeH e aHanu3 M OLEHKa Ha MNojyyeHuTe
pes3ynTaTu OT r/fieAHa TOYKA Ha TOYHOCT M npeuusHocT. [peanoXKeHoTo pelleHWe ce M3no/s3Ba 3a
naeHTMGMLUMpPaHe M M3cnefBaHe Ha YeTUPWU Pas/IMYHWM BUAA aTakM B HAabop oT AaHHWM 33 BeHumapk:
Neptune, Ipsweep, Pod u Teardrop. HabopbT oT aaHHM KDD Cup 1999, KoilTo oTroBaps Ha yC10BMETO 33
M3N0/I3BaHe Ha NOAXOAALM AaHHU, Ce U3MO0/3BA 338 EMNUPUYHO BanAMpPaHe Ha NpPeaioKeHUA MeToA.
HabopbT oT gaHHM 3a KDD Cup 1999 ce cbctomn oT 41 dyHKUMM, KOUTO ca PasbUTM Ha 3a4b/IKUTENHM,
TPadUK M acneKkT Ha CbAbPHKAHUETO, KAKTO U AaHHU 32 0byYyeHne 1 TecToBe. HabopbT OT AaHHM 3a KDD
Cup 1999 cbabprKa NpUbAU3NTENHO NET MUANOHA HEOHPabOTEHN TOUKM OT A@HHM, KaTo AaHHWUTE 3a aTaka
npeacTtasnasaTt okono 80% oT Tax. Cnep TecTBaHe Ha XapaKTEPUCTUKMUTE, NOcoYeHW BbB ¢$aszaTta Ha
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obyyeHue, gaHHUTe ce KnacudumumpaT B KaTEFOPUKM aTakM M HOPMANHO NoBeaeHue No Bpeme Ha dasaTa
Ha MalMWHHO obyyeHue. YeTmpu "atakysawm" rpynn 1M eaHa "HopmanHa" KaTeropua BKAOYBAT Te3u
CTaTUCTUKN. EKcnepumeHTUTE ce M3BbPLIBAT Ha 6asaTta Ha anroputmumTe Support Vector Machine, Decision
Tree n Naive Bayes u ca Haco4yeHM KbM TOYHOCT M BEPOATHOCT MPWU aHanu3a Ha Habopwu OT AAHHW.
HanpaBeHMAT aHanu3 NOKasBa Hal-{o6pW pe3ynTaTn B Cy4ada Ha KAACMOUKALUMOHHUA anroputbm Ha
Naive Bayes 1 MorKe fa ce Npueme, Ye e Hali-HafeXKAeH B CPaBHEHME € pe3yaTaTuTe B Cy4anTe Ha Support
Vector Machine u Decision Tree.

I.7.5. Draganov |, Gancheva V. Optimizing the Non-local Means Filtering of CT Images. Medical Imaging and
Computer-Aided Diagnosis. MICAD 2022. Lecture Notes in Electrical Engineering, vol 810. Springer,
Singapore, https://doi.org/10.1007/978-981-16-6775-6_1, Scopus, SJIR=0.147 (2022), Q4

B nybaunKaumAaTa e npeanoxeHa obwa onTMMM3aLMOHHA CXEMA 33 KOHTPOIHUTE NapamMeTpu Ha dUATbpa
3a HenokanHu cpepctea (NLM). ToBa BKAOYBA HaMMpaHe Ha OMNTMMASIHATA CTEMEH Ha W3riaXkaaHe,
pasmepa Ha Npo3opeLa 3a TbPCEHE U pasmepa Ha NPO3opeLLa 3a CPAaBHEHME 33 Ccepusa U30bparkeHns oT
KOMMoTbpHa Tomorpadus (CT). Bcuuku Te cbabpikaT agutneeH 6an wym Ha lFayc (AWGN) c onpegeneHa
AMCnepcusa U Hynesa cpefHa CTOMHOCT, KaTo M ABeTe ca NpeaBapuTenHo HeusBecTHU. MpunaraHeTo Ha
npoueaypaTa 3a ONTMMM3aLMA BbPXY eauH cpe3 oT CT nakeTa M3rnexga A0CTaTb4HO edeKTUBHO 3a
HamMMpaHe Ha ONTUMANHUTE MapameTpu Ha GuaTbpa 3a octaHanute CT m3obparkeHus. MoNOKUTENHU
pesynTati ce Noay4yasaT oT PUATPUPaHE Ha NbaeH Habop oT CT n3obparkeHUs OT TANOTO Ha NALMEHT U
KayecTBOTO Ha GUATPUMPAHETO € MO-BMCOKO OT ToBa Ha ¢uatpute Ha Gaussian M Average GuUATHP.
EKcnepuMmeHTanHUTE pe3ynTaTM NOKa3BaT, Ye CTEMNEeHTa Ha M3rna)kaaHe B/MAe BbpXy KayecTBOTO Ha
PEKOHCTPYMpPaHUTE U306paXKeHNA. YBEANYABAHETO Ha TO3M NapaMeTbp BOAM A0 HAacKLaHe KaKkTo Ha Peak
Signal to Noise Ratio (PSNR), Taka u Ha Structural Similarity Index Measure (SSIM). Uma MuHUManHa
cTolHocT 3a Degree of Smoothing (DoS), KoATO MoKe fa ce Hamepu KaTo ONTMMa/IHA B HA4a1I0TO Ha 30HaTa
Ha HacuwaHe. MpomaHaTta Ha DoS HAMa 3HauMTeNneH edpeKT BbPXy BPeMeTo 3a duntpmupaHe. Pasmepute Ha
nposopuMTe 3a TbpPCEHE M CPaABHEHME CbWo WMaT HenvHeeH edeKT BbPXY KayecTBOTO Ha
PEKOHCTpyMpaHnUTe M3obparkeHma. U 3a asete Mma ob1acTy Ha HacuulaHe BbB dyHKUMMUTE PSNR 1 SSIM.
Bb3MOXKHO e aa ce usbepe MMHUMAZHUTE PasMepu Ha NPO30PUMUTE, TaKa Ye [a /ieXKaT B HayanoTo Ha
30HaTa Ha HacuuaHe. Mo To3M HayMH Te rapaHTUpaT Hali-A06pPO KauyecTBO Ha M306paXKEeHUATA NPU Hal-
HUCKO M3uncantenHo speme. CamoTo Bpeme 3a U34MCAeHne ce yBesiMiaBa MOHOTOHHO C yBe/iMYaBaHe Ha
NOBBPXHOCTTA Ha NPO30peLLa 3a TbpceHe u cpaBHeHne. PuaTbpbT NLM ocurypasa no-406po KayecTso Ha
duntpupanuTe CT n3obpaxkeHusa ot puaTpuTe Ha Gaussian 1 Average 3a LUIMPOK AMANa3oH OT HUBO Ha WyM
Ha AWGN. BpemeTo 3a ¢punTpmpaHe n Ha TpuTe GUNTbPa HEe 3aBUCKU OT HUBOTO Ha Wyma. NLM ¢ountbpbT €
C noBeye OT 2 nopsAabKa no-6aBeH oT gpyrmute ABa ¢pMATbpa. HAMa 3bpHecTa CTPYKTypa B U30bpakeHunaATa,
duntpupanm ot NLM, Ho nma manka 3aryba Ha KoHTpacT. KaTto 6baela paboTa Mmoxe ga ce npeanpueme
onTMummusmnpaHe Ha NLM ¢unTbpa KaTo Bpeme 3a 06paboTKa.

.7.6. Ganheva V., Todorova V. Workflow for Medical Data Classification and Analysis, 6th International
Symposium on Multidisciplinary Studies and Innovative Technologies, October 20-22, 2022, Ankara, Turkey,
DOI: 10.1109/I1SMSIT56059.2022.9932780, Scopus

MybaunkaumaTa npeactaBa NOAXo4 3@ aBTOMaTU3MPAHO M3B/IMYAHE Ha 3HAHWA U B3emMaHe Ha pelleHuns oT
MeAMLMHCKN N306paykeHns upes paboTeH npouec 3a npeasaputenHa 06paboTKa Ha BXOAALM PEHTIEHOBM
n3obpaxkeHus, aHaNu3, KnacudmMKaLma U oLEeHKa Ha pesyaTaTuTe. MPOeKTUPaHUAT anropmMTbm 3a aHann3
Ha MeAMUMHCKU PEHTreHOBM M306paXkeHWa ce OCHOBaBa Ha MalUMHHO ObyyeHWe U ce CbCTOM OT Tpu
OCHOBHM @asu: npeasaputesHa obpaboTka Ha Habopu OT AaHHM 3a obyyeHMe U BaauavpaHe,
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KnacuduKaums Ha MeguLMHCKM M306paXKeHNs C NMOMOLLTa Ha airoOpUTMK 33 MAWWHHO oby4yeHune KaTo
nornctuyHa perpecusi, Naive Bayes, SVM, oueHKa Ha mogena. PaspaboteH e paboTteH npouec 3a
aBTomMaTm3npaHa ob6paboTKa M aHanM3 Ha Habopu OT AaHHU Ha 6enoapPobHU PEHTreHOBM N306paXKeHus,
CbAbPrKalLM YeTMPU Khaca, M onpefenAHe Ha TOYHOCTTA Ha KaacuduKauma ypes wmscnegBaHe Ha
napameTpute 3a oOueHKa Ha edeKTMBHOCTTa. M3umcnABaHETO Ha pas3CTOAHWETO Ce WM3BbpLIBA 4pes
KOCMHYCOBO pPa3CcToAHME. U3BbPLUEHUAT aHa/IM3 MOKa3Ba NPeauMCTBOTO Ha pe3yiTaTtuTe OT JI0rMCTMYHATA
perpecus, KoMTo ce np1Memart 3a No-gobpun B cpaBHEHUE ¢ pe3ynTaTute, nosydyeHun ot Naive Bayes n SVM.
ATpunbyTbT Category e usbpaH KaTo Len 3a Knacudumkaumata. 66% oT AaHHUTe ca n3bpaHu Kato Habop ot
AaHHM 3a 0byyeHue. OcTaHannTe JaHHM Ce M3M0A3BaT KaTo Habop OT TECTOBM AaHHM.

I.7.7.Ganheva V., Vetova S. Approach and Concept of Workflow for Animal Husbandry Data Integration and
Analysis, 30th National Conference with International Participation (TELECOM), 27 - 28 October 2022, Sofia,
Bulgaria, pp. 1-4, DOI: 10.1109/TELECOM56127.2022.10017334, Scopus/ Web of Science

MpeacTaBeHa € KOHUENUMA 3a MHTerpuMpaHe Ha AaHHM M aHaAM3 Ha PUCKa B KMBOTHOBBAHOTO
npounssoacTso. [peasnoxeHaTa CTPYKTypa Ha Mofena 3a MHTerpupaHe W aHaAu3 Ha [AaHHM 3a
YKMBOTHOBDBACTBOTO CE CbCTOM OT TPU CNOS, BCEKM OT KOUTO KOMBUHMPA 3a434nTe, KOMTo TPsbBa Aa 6baat
n3nbAHeHW. OnucaHa e apxXUTEeKTypaTa 3a MHTerpupaHe Ha [AaHHUM U HEWHUTE KOMMOHEHTH.
OpraHusaumsaTa Ha paboTHMA Mpouec e npeacTaBeHa AeTalsiHO, BKAKOYMTENHO MOAY/AUTE U TeXHUTe
BPB3KM, U3M0N3BAHN 32 0O6MeH Ha AaHHWU. Ha 6a3aTa Ha npeAacTaBeHma paboTeH NpoLec ca peasinsnpanHu
eKCcnepmmeHT C 13non3BaHe Ha CTaTUCTUYEeCKUN AaHHU 3a NonynaunATa Ha A0MaLlUHUN XXUBOTHW. AHannsbvt
Ha NoJlyYeHuTe pe3ynTaTi Noka3Ba TEHAEHLUMATA B PUCKA HA XKMBOTHOBbBAHATA NpoayKuma. NpeacraseHo
€ NpWaaraHeTo Ha KOHLUENuUMATa Ha MoAena Ha PpaboTHMA NPOLLEC 33 MHTErPUPAHE M aHAIN3 Ha AaHHU B
KMBOTHOBDBACTBOTO M MNO-CMELUanHO OLLeHKaTa Ha pUCKa OT M34e3BaHe Ha NMOPOAW AOMALLHWU KUBOTHM.
MogaensT LeMOHCTPUPa CNOoCOBHOCTTa 3a 3aperkaaHe, 06paboTka M aHanus Ha 141 3anuca, NbPBOHAYaHO
AedUHMpPaHM B OPUTMHANHKUA cTaTUCTMYeCKN CSV daiin. CTaTUcTMKaTa npenocTasa MHGOpMaLMsA 3a aHaaus
Ha pUCKa OT M34e3BaHe Ha M3bpaHUTe BMAOBE AOMALIHU XUBOTHM No nopoau. Cb3fafeHUAT moaen 3a
06paboTKa M aHaNM3 Ha CTaTUCTUYECKM AAHHUM 3@ OLEHKA Ha PUCKa OT M34Ye3BaHe Ha MNOPOAM KUBOTHMU
Nno3Bo/ABa NPOC/aeAABaHe HA TEHAEHLMATA Ha PacTeX Ha AafieHa Nopoa 3a onpeaesieH nepuoa ot Bpeme
Bb3 OCHOBAa Ha MNpefBapUTE/IHO CbbpaHM CTAaTUCTMYECKM AaHHM. Bb3 OCHOBAa Ha aBTOMaTM3MpaHaTa
06paboTKa Ha JaHHUTE M OLLEHKATa Ha PUCKA OT M34e3BaHE U 3aKNI0YEeHUATa, KaTo c/ie[Balla CTbNKa morat
[a ce npeAnpuvemaT MepKM 3a 3alumMTa Ha nopoguTe XKUBOTHU. CTaTUCTUKATA NpeaocTaBa MHPopMaLmaA 3a
aHa/M3 Ha PUCKa OT n34e3BaHe Ha N3bpaHUTe BUA0BE AOMALIHWN }KMBOTHU NO NOPOAM.

r.7.8. Draganov |., GanchevaV. Unsharp Masking with Local Adaptive Contrast Enhancement of Medical
Images, Lecture Notes in Electrical Engineering, vol 784. Springer, Scopus, SJR = 0.147 (2022), Q4

MpeanoxeH e 0606LLEH aArOPUTBM 33 HEPE3KOCTHO MACKMpPaHe Ha MeAULMHCKU U300 parkeHUs, KOUTO
npuema KaTo eauH OT BXOAHUTE MapameTpy BUCOKOKOHTPACTHO U3obpakeHune, NoAN0KEHO Ha NOKA/HO
afanTuBHO nofobpeHWe Ha KoHTpacTa. M36opbT Ha ONTUMAIHM CTOMHOCTM Ha H6POA Ha XUCTOrpamHUTe
KOHTeMHepW, pasmepbT Ha NPO30peLa U MHTEH3UTETA Ha OTCMYAHE HA AONHUTE U TOPHUTE FPaHULM MO
uTepaTMBEH Ha4YMH e YacT oT nNpunaraHeTo Ha Contrast Limited Adaptive Histogram Equalization (CLAHE).
MpeacTtaBeHM ca npoueaypu 3a ONTUMMU3MPAHE Ha ANTOPUTMMUTE 33 U3PaBHABAHE HA XMCTOrpamarTa,
peryampaHe Ha MHTEH3UTEeTa M KOHTPACTHUTE OrpaHMYeHma, 3a Aa ce HaMepAT ONTMMAJIHK NapameTpu 3a
TAX. CpegHUAT KBaApaTWUYeH KOHTPACT, PE3KOCTTa U CTPYKTYPHOTO CXOACTBO MeXKAy M3o0bparkeHue c
YBE/IMYEH KOHTPACT M OPUIMHANHOTO M300pa)KeHMe WUrpasT poaAaTa Ha LeseBu napameTpu.
EKcnepMmeHTanHMTe pe3ynTaTM pasKkpuBaT NO-BMCOKO KAYeCTBO Ha U3XOAHWUTE M306parkeHWs KaKTo no
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OTHOLIEHME Ha CPpeaHMA KOHTPACT Ha CbAbPMKaHMETO, Taka 1 Mo OTHOLIEeHWe Ha ocTpoTaTa. MocTurHatoTo
KauyecTBO, KaKTO BM3ya/iHO, Taka M KOJIMYECTBEHO, Ce CPaBHABA C TOBa OT aAropuTbma 3a adanTUBHO
u3paBHABaHe Ha xuctorpamuTte (AHE), orpaHuMyeHo pasTAraHe Ha XMcTorpamata U OBUKHOBEHO
M3paBHABaHE Ha XMCTOrpamMu, KOETO AO0Ka3Ba HerosaTa NpuaoXumoct. TectoseTe ¢ CT U peHTreHOoBU
n3obpaxkeHMa NoOTBbLPXKAABAT NpPaBAonoAobHOCTTa Ha npeAnpueTMa Noaxod WM MNPUIOYKUMMOCTTA Ha
nosiyyeHnTe N306pakeHnn 3a aropuTbMa 3a MackMpaHe Ha HEPaBHOMEPHOCT, 3a 4a MM M3No0/i3Ba KaTo
BXxo4. OrpaHMYeHOTO MO KOHTPAcT aJanTUBHO M3PaBHABAHE Ha XWUCTorpamarta gasa Mo-AeTaliHu M
nogobpeHn C KOHTPAcT KpailHU u3obpakeHusa, nocnedaBaHM OT M3PaBHABAHETO Ha XMcTorpamarta U
anropuTMUTE 3a HACcTPOMKa Ha M306parKeHWeTo Ha UeHaTa Ha MoBeye MU3YMCAUTENHO Bpeme.
HepesKocTHOTO MacKupaHe B Ta3un 06LLia U 1ecHa 3a U3Nb/iHeHUe popma ce CMATA 3a NoJie3eH UHCTPYMEHT
38 MeOMUMHCKM uenn. ANropuTbMbT Ce cuuTa 3a noaxogsl, 3a obpaboTKa Ha peguua BuaoBe
n3obpaxkeHusa, Kato CT, peHTreHOBU CHUMKU U Ap.

r.7.9. Draganov |., Gancheva V. Optimal Bilateral Filtering of CT Images, International Conference on
Computational Science and Computational Intelligence (CSCl), 2021, pp. 1668-1672, DOIL:
10.1109/CSCI154926.2021.00053, Scopus/ Web of Science

B nybaukaumATa e npensiorKeH OMNTUMM3AUMOHEH anropuTbM 33 HACTPOMKa Ha MapameTpuTe Ha
6unatepaneH ¢unTbLP 3a 06paboTKa Ha M306parKeHMA OT KOMMITbpPHA TOMoOrpadua, CbabpKaLLM
aautmeeH 6an Maycos wym. OTHOLWEHWeTo NnKos curHan/wym Peak Signal to Noise Ratio (PSNR) 1 mapkata
33 MHAEKC Ha CTPYKTypHO cxoacTtso Structural Similarity Index Measure (SSIM) ca uenesuTe napameTpm,
M3NON3BAaHN MO BPEMEe Ha ONTMMM3AUMATA C MOCTABEHA LN 338 HaMMpaHe Ha TeXHUTE MaKCUMMyMMU.
Pabotata Ha onTMManHaTa KoHUrypauma Ha BunatepanHua GUANTbP ce CpaBHABA C pesyaTaTute OT
GUNTPUpPAHETO Ha eaHn U CblyM M306paxkeHna c¢ laycoB M ocpegHsBaw, ¢unTbp. MonyyeHn ca
NONOXUTENHU Pe3yATaTU WU NpeanoXKeHaTa ONTMMM3AuUMA ce CYMTA 33 NPUIoKMMaA He Ccamo 3a
n306pakeHMa ¢ KOMMIOTbPHa ToMorpadus, HO M 3a U300OpaXKeHUA OT AAPEHO-MArHUTEH PEe30HaHC,
MYANTUCMEKTPASTHU M XMNEPCMEKTPANHN n30bparkeHma n ap. O6eKTUBHUTE NapameTpy 3@ KAaYecTBO 3aBUCAT
KaKTO OT NOKPUTMETO, TaKa M OT U3N0A3BaHMA 06XBAT Ha MHTEH3UTETA, YNATO 3aBUCMMOCT CTABa NO-CU/IHA
C YBE/INYABAHETO HA AMCNEPCUMATA Ha HaNMYHUA WwyMm. MNpunaraHeTo Ha npoueaypaTa 3a ONTMMM3aLMA
BbPXy OTpA3bK OT CT n3obparkeHme 1 nocnensalo GUATPUpPaHe Ha BCUYKM CPE30BE OCUTypaBa edpeKTUBEH
HauMH 3a NoJlyYaBaHe Ha Hal-BMCOKO KayecTBO 33 uUenvA Habop. bbaewa pabota no TemaTuKaTta Lie
pa3Kpue HerosaTa MPUAOKMMOCT HE CamMO 33 Pas/IMYHU BMAOBE M300parKeHWs, HO M MO-HATaTbLIHO
YCbBbPLUEHCTBAHE Ha OMNTMMM3AUMATA 33 Pas/IMYHM BUAOBE LUYMOBE, KaTo Ce WM3M0/13BaT NoAXo4ALLMm
afanTupann dopmn Ha dunTbpa.

r.7.10. Gancheva V. Parallel Multithreaded Medical Images Filtering, International Conference on
Computational Science and Computational Intelligence (CSCI), 2021, pp. 1788-1793, DOI:
10.1109/CSCI154926.2021.00338, Scopus/ Web of Science

KauecTBoTO Ha MeAMLMHCKUTE M306paXKeHMs e OT MbPBOCTEMEHHO 3HAaYeHWe, rapaHTUpPa KayecTBo Ha
MeAMLUMHCKaTa AMarHOCTMKa, NeYeHMEe WM KayecTBO Ha XXMBOT Ha nNauMeHTa uype3 cpeacTBaTa Ha
34paBeoNa3BaHeTo WM Ypes U3NoA3BaHe Ha aBTOMATM3NPAHWU UHTENIUFEHTHU CUCTEMM 33 MeAMLMHCKa
AMarHoCTMKa, nedeHne u HabnogeHue. NMybanKkaumata npeactaBa U3UNCANTENHUTE Npean3BUKaTe/CTBa
npu obpaboTKaTa Ha MeAMLMHCKM U306paxkeHus. fonemuTe nNpegusBuKaTescTBa ca 4a ce npeasioxar
napasnesHu U34YUCIUTENHU MOLENIMN U Napasie/IH NPOrPamMHU peanmnsaumnn, 6asmpaHn Ha anropuTmuTe 3a
dunTpupaHe Ha MeaMUMHCKM M306paxkeHusa. lNpeanoxkeH e paboTeH npouec 3a GUATPUpPaHE Ha
MeAMLMHCKN M306paskeHnn, KOWTO BKJOYBA cleaHuTe OUATPU: KOHTPOA Ha ApKocTTa, Laplace, Blur,
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XOPU30HTaseH 1 BepTUKaneH ¢puatobp Sobel. MpoekTnpaH e napaneneH nsuncauteneH mogen, basmpaH Ha
asymepHun  duntpu. MNpeanoxKeHUaT napanened mogen e BepuduuMpaH upe3 U3NbAHEHUE Ha
MHOTOHWLLUKOBA MapanenHa nporpamHa nmnaemeHTtauma. MscneasaHa e epekTMBHOCTTA Ha GUATPUTE 3a
MeanLUNHCKU M306pa)KeHVIFI, 633MpaHa Ha nNapasnesiHaTa MHOIFOHUWKOBaA MPOrpamMmHa mmnaiemeHTtauumAa,
npunaraila ABynamepHN GUATPKU BbPXY AaAeH CIUCHK OT KOMMPECcUpaHu jpeg meauLMHCKM U306paxKeHnn
W reHepupaHe Ha M3XOAHW jpeg n3obparkeHus 3a BCeKM TUM npunoxkeH ¢puntop. NposeaeHn ca peamua
eKCNepuMeHTM 3a cy4Yan Ha Habop OT AaHHM, CbCToALL ce OT 162 UANOCTHU M306paXKeHns Ha cnangose
Ha Npobu oT paK Ha rbpaaTa (BCa), ckaHnpaHu npu 40x 1 pasnnyeH 6poii HULWKK. BpemeTo 3a n3nbaHeHne
M YCKOPABAHETO Ha NnapamMeTpuTe Ha napanenHata NpousBOAUTENHOCT Ca OLEHEHW eKCNepUMEHTaHO.
OueHKaTa Ha Npou3BOAUTENHOCTTa M aHaAM3MTe Ha malwabupyemocTTa NOKasBaT, Ye NpPeanoXKeHUAT
mogaen nma gobpa mauabmpyemocr.

.7.11.Ko S.-H., Gancheva V. An Approach for Parallel Reading in Multiple Sequence Alignment, International
Conference Automatics and Informatics, ICAI 2020, DOI: 10.1109/ICAI50593.2020.9311347, Scopus

MpepnoxeH e nogxon 3a No-6bP30 YeTeHe HA BXOAHM daioBe 3a MHOXKECTBEHO MogpaBHABAHeE Ha
nociaefoBaTeNHoCTH ypes nsnonssaHe Ha MPI-I/O Bbpxy noamHoxkecteo oT MPI agpa. UaesTa e ga ce
Mo3Bo/In Ha NoamHo»KecTBo oT MPI aapa ga ussbplusa 1/O onepauma M NOKaAHO [a Ce M3bYBa KbM
OTAENHMU CbCeaM, TaKa Ye KOABT A3 € NO-MasIko YyBCTBUTE/IEH KbM CTabMNHOCTTa Ha NnapanenHaTta ¢ainosa
cuctema. ToBa ce MoCTMra 4pes cb3gasBaHe Ha peauvua noarpynu nog rnobaneH MPI KomyHUMKaTop.
PasmepbT Ha BCAKa noarpyna v pasmepsbT Ha bydepa Ha BCAKA onepaums 3a YeTeHe ce HacTPOMBaT Ypes
CUHTEeTMYEH BeHUMapK. EPeKTMBHOCTTa Ha NpeasioXKeHUs Noaxos € BepuduumMpaHa, KaTo e CpaBHeEH ¢
TPAAULUMOHHMA HAauNH Ha ,MoCc/AeAoBaTe/IHO YeTeHe Ha daliioBe 1 rNobasHo U3nbUYBaHE" U e NPUJIOXKEH
kbM MPI BepcuaTa Ha codTyepa 3a MHOXKECTBEHO NoApaBHABaHe Ha nocnaeposaTesniHoctn ClustalW.
PasgeneH e obwmaT 6poit MPI paHr Ha NoArpynu M e OCTaBeH JIOKA/JIHWA FaBeH HA BCAKa rpyna Aa
n3sbpsa I/0 onepauun, Bmecto ga ce oteapaA |/O NpoTOKON 3a BCUUKM paHrose. 3aeAHO C TO3M pasmep
Ha rpynaTa, pasmepbT Ha AaHHWUTE 3a eAHa WMHCTPYKUMA 33 YeTeHe Cbllo B/avAe MHoro Bbpxy I/O
npou3BoguTenHocTTa. NpoBeaeHn ca CpaBHUTENIHU EKCMEPUMEHTH, 33 Aa ce onpenenaT onTUMANHUTE
CTOMHOCTM Ha Te3u [ABa NapameTbpa. M3nbaHeHMATa Ha OeHYMapKa NOKaseaT, 4Ye Hak-gobpaTta
NpPOM3BOAMTENHOCT Ce NOCTUra, KOraTo pPasmepsbT Ha rpynaTa e 1/4 namn 1/8 ot 06wms 6poii npouecopu 1
pa3mepbT Ha YacTTa 3a YeTeHe e 3a4afeH KaTo pasmep Ha daiina. B Tasm KoHpUrypaumsa napanenHuar |/0
npeBb3xoxaa cepuiiiua 1/0 2 — 4 nbT Npu Habopwu OT JAaHHWM OT AECETKU UK CTOTMUM merabaiiTa. Mpu
nNpounssoAcTBeHUA UMKbA Ha 8192 BlueGene/Q aapa, HaCTOALWMAT NOAX0A OCUrypsABa 6.8 NbTU yCcKopeHue
OT OpPUIMHANHOTO M3nbaHeHne Ha ClustalW-MPI. MpeanoxeHnaT AnsaitH Ha napanened /O nHtepdeiic
MOXe Aa ocurypu ronama nedvanba e |/O nponssoaMTeNIHOCTTa Ha MHOTO BUOMHGOPMATUYHN codTyepH.

r.7.12. Aleksieva-Petrova A., Gancheva V. Petrov M. Software Architecture for Adaptation and
Recommendation of Course Content and Activities Based on Learning Analytics, Proceedings of
International Conference on Mathematics and Computers in Science and Engineering, DOI:
10.1109/MACISE49704.2020.00010, Scopus/ Web of Science

MybaukaumaTa npeactasa copTyepHa apxUTEKTYpa 3a adanTUpaHe M NpenopbyBaHe Ha CbAbPKAHMETO U
nenHocTuTe Ha yyebeH Kypc, 6asnpaHu Ha aHaM3 Ha obyyeHmeTo. CbCTOM ce OT C/10M 33 NpuemaHe, Cnoii
3a arpernpaHe, C/1I0i 3a CbXpaHeHWe U C0M 3a 06paboTKa M aHANU3 HA roiemun AaHHu. MpeacTasBeH e
anropuTbm 3a MPOrHo3MpaHe Ha o6yyeHMETO Ha CTyaeHTuTe, 6asvMpaH Ha MalMHHO obydyeHue 3a
06paboTka M aHa/NM3 Ha JaHHM U OTKPMBaHE Ha 3HAHMA NO OTHOLWEHWEe Ha OCHOBHWUTE AEWHOCTU Ha
obydaemms n yuutena. MNpegnoKeHUAT anropuTbm 3a KnacuouumpaHe Ha obydyeHMeTo Ha CTyAeHTUTE e
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peanusMpaH ¢ NomollTa Ha MeToAa Ha OCpeAHeHuUs nepuenTpoH. MpoBeaeHU ca eKCcnepumeHTU e ca
obcbaeHn nopyyeHuTe pesynTatu. Llenta Ha uscneaBaHeTo e Ja ce NPUIoXKn cobTyepHaTa apXMTeKTypa
33 aHa/In3 Ha 0BYYEHMETO Ype3 NPAKTUYECKN eKCNepuMeEHTHM 3a cneundmyHN Kasycu, naeHTudnumnpam
e/leMeHTU Ha cbbutna B nocneanoBateHn AHeEBHUUWM Ha ,Cl,e[/'IHOCTVITe Ha o6yqaer|Te N KypcoseTe U
NPOrHo3MpaHe Ha 0by4yeHMEeTo Ha CTYAEHTUTE, KaKTO U aganTMpaHe U NpenopbyBaHe Ha CbAbpKAHUETO
Ha Kypca n gerHocTute, 6asmpaHn Ha aHanM3 Ha obydeHneto. Oby4yeHNETO B peasiHO BpeMe U aHaAU3bT
Ha FO/IEMU Jl@aHHU, FeHePUPaHM OT MOAEPHM NNATGOPMU 33 ENEKTPOHHO 0byveHMe 1 06pa3oBaTENHN UTpH,
33 OpPMEHTMPAHO KbM y4yallmMsa afdanTUpaHe Ha TEeXHONOTMYHO noaobpeHoTo obyyeHne e egHO OT
OCHOBHUTe npeausBuKaTencTea. Cuctemarta nomara 3a CTPYKTypUpaHe U CbXpaHEHWE Ha roNeMmn AaHHU OT
XeTeporeHHM U3TOYHUUM KaKTo KaTo LMS, Taka 1 KaTo obpasoBaTtesiHa Urpa; MaeHTMduumpaHe Ha mogenu,
KaTo aHanuMsuMpa noBegeHueTo Ha obyyaemuTe M MO3BOMABA aHA/M3M HA MOaHHU C OMNUCATENHM,
npeacKasyemm 1 NpeannceaLlm pesyntatu. EKcnepmmeHTanHMAT Habop OT AaHHM e MOAIlyYeH OT cucTemaTa
3a ynpasneHune Ha oby4yeHMeTo 1 cbabprKa 63774 ek3emnnapa, XxapakTepusunpaim ce cbe 7 aTpubyTa.

I.7.13. Gancheva V. Knowledge Discovery Based on Data Analytics and Visualization Supporting Precision
Medicine, International Conference on Mathematics and Computers in Science and Engineering, pp. 102 -
105, DOI: 10.1109/MACISE49704.2020.00024, Scopus/ Web of Science

EfoHa UANOCTHA cucTema 3a NpeuyM3HaTa meguumnHa, KoaTto 06xBalla BCUYKK Gpa3u Ha OTKPMBAHE Ha AaHHMU,
WHTErpupaHe Ha AaHHW, NpeaBapuTenHa obpaboTKa Ha AaHHM, U3rparkaaHe Ha MOLE/IN, CbXpaHEeHUE Ha
OaHHW, aHaNM3 Ha JaHHU U BU3yanu3aLmMa, MOXKe ga 6bae MHOro rnoJjiesHa 3a y4eHuTe B MoAKpena Ha
npeumsHata meguumHa. CodTyepHaTa cucTEMA MMA 33 LES WHTEIUTEHTHO YrpaBiaeHWe, aHanu3 U
BM3YaNM3aLUMA HA FONEMU TEHOMHM AaHHW M NO3BOJIABA Ha y4YeHMTe neceH, 6bp3 M MBKAB Noaxos 3a
obpaboTka Ha gaHHuTe. Te moraT Aa n3bupaT yCcayrute, KOUTo Kenaart ga 6vaaT M3nb/HEeHU, Aa U3no/i3BaT
HaNMYHUTE Habopu OT AaHHM B Ba3uTe AaHHM UK A3 BbBEXKAAT CBOWM COOCTBEHM AaHHW, KOUTO A3 6baaT
0bpaboTeHn. Pa3paboTeHo e codpTyepHO NpUNOKEHUE 33 BM3yanmnsauma Ha OBMONOrMYHM [AHHU C Len
TecTBaHe W Ba/MAMpPaHe Ha cucTemaTa. lpeanaraHoTo NPUIOXKEHWE NPeAoCcTaBA Bb3MOXKHOCT 3a
TPUM3MEPHA BM3yasiM3aLmMaA Ha CTPYKTypaTa Ha npoTtenHute uam AHK nocnenosatenHocT, peannsmpaHa
ype3 OpenGL. TpunMamepHOTO MogennpaHe Ha CbOTBETHUTE MaKPOMOEKYAM NO3BOAABA Aa ce NOoay4m
AICHa NpeAcTaBa 3a C/IOXKHOCTTA Ha 0OEKTUTE Ha aTOMHO HMBO. CNOXKHWUTE MOJIEKYAM moraT Aa 6baat
NMoKasaHu Ypes M3MoJi3BaHe Ha CbBpPeMeHHU TexHonornn 3a 3D mogenupaHe.

I.7.14. Gancheva V., Georgiev |. Multithreaded Parallel Sequence Alignment Based on Needleman-Wunsch
Algorithm, Proceedings of 2019 IEEE 19th International Conference on Bioinformatics and Bioengineering
(BIBE), DOI: 10.1109/BIBE.2019.00037, Scopus/ Web of Science

M3uncautenHata 6uonorna M mosekynapHata 6uonorna ca obnactv, KOUTO MPOMEHAT 3HAHWUATA M
yMeHuATa 3a NpnaobunsaHe, CbxpaHsaBaHe, yNpasieHWe, aHaAn3, MHTEPNpPeTauma 1 pasnpocTpaHeHue Ha
6uonormyHa MHPopmaums. ToBa M3WCKBA WM3MON3BAHETO Ha BUCOKOMPOW3BOAMTENIHW KOMMIOTPU WM
WMHOBATUBHU CODTYEPHMN MHCTPYMEHTM 3a YNpaBAeHMUe Ha OrPoMHa MHOOPMALLMA, KaKTO U BHeapABaHe Ha
WHOBATMBHM a/ITOPUTMUYHM TEXHWKM 3@ aHa/u3, MWHTepnpeTauus M TMNPOTrHO3MpaHe Ha AaHHMW.
MofpaBHABAHETO Ha NOC/NEA0BATE/NIHOCTU € BaXKeH MeTog, B aHanm3a Ha JHK v npoTtenHu. Nybavkaumata
OonMncBa U3YNCAUTENHUTE Npeau3BMKaTesncTBa npu obpaboTkata Ha 6MONOrMYHM NOCNEAO0BaTE/NHOCTU.
Ffonemute Npesu3BMKaTE/NCTBa Ca Aa Ce MPeA/IoXKaT napanenHy U3YUCAUTENTHU MOLENN U MapanesiHu
nporpamHu  peanusauuun, 6asmMpaHM Ha anropuTMuMTe 3a MNOApPaBHABaHE Ha  BUONOTUYHM
nocnegosatenHoctn. [peactaBeHo e uM3cnegBaHe Ha e(eKTMBHOCTTA Ha MOAPaBHABAHETO Ha
nocaefoBaTeNHoCcTH, 6asnMpaHo Ha NapasesiHa MHOTOHULLKOBA NPOrpamHa peasivs3aLlms Ha airopuTbma Ha
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Needleman-Wunsch. MpoekTMpaH e napaneneH wmsuucauTeneH mogesn, 6asvMpaH Ha anropuTbma Ha
Needleman-Wunsch. MpegnoxeHnAT napaneneH mogen e sepnudunumpaH ypes MHOroHULLKOBA NapasesnHa
nporpamHa umnnemeHtauma, nsnonssawa OpenMP Ha 8-agpeH cbpBbp Xeon. [lposeaeHn ca pegmua
eKCNnepuMeHTM 3a pasinyHM Habopu OT AAaHHWU M pasnmyeH Bpol HULWKK. BpemeTo 3a M3NbAHEHWE U
YCKOpPAABAaHETO Ha MapamMeTpuTe Ha napajnesHaTa MPOU3BOAUTENIHOCT Ca OLEHEeHW eKCnepuMEeHTasHO.
OugeHKaTa Ha NpPOM3BOAMTENHOCTTA U aHanM3uTe Ha MawabupyemocTTa MOKa3BaT, Ye NPeasOKeHUAT
mozen nma fobpa malabupyemocT KaKTO Mo OTHOLWEHME Ha HaTOBAapBAHETO, TaKa M HA pa3mepa Ha
MalLMHaTa, KaTo ce malwabupa no-gobpe ¢ yseanyasaHe Ha 6pos Ha aapaTa.

I.7.15. Gancheva V. A Big Data Management Approach for Computer Aided Breast Cancer Diagnostic System
Supporting Precision Medicine, AIP Conference Proceedings 2172, 090012(2019), International Conference
on Application of Mathematics in Engineering and Economics (AMEE'19), AIP Conference Proceedings,
Scopus/ Web of Science, SJR = 0.190 (2019)

MpefcTaBeH e NoAX0A, 33 YNpaBAeHWE HA FO/IIMO KOJIMYECTBO Pa3HOPOAHW Habopy OT LaHHU OT PasINYHM
M3TOYHMUM HA AaHHW 33 KOMMIOTbPHO MNOAMNOMaraHa AWarHOCTMYHA CUCTEMA 3a PaK Ha rbpaaTta.
ApxuTeKTypaTa Ha roNemMu reHOMHW JaHHU Ce CbCTOW OT U3TOYHULM Ha AaHHU, CbXPaHeHWe, MHTerpaums
W npefBaputenHa obpaboTka, peaneH MNOTOK OT AaHHM, obpaboTKa Ha NOTOLM, CbXpPaHEHMEe Ha
aHa/IMTUYHW JaHHMW, aHaAn3 M goknaggaHe. [JeduHpaHu ca AeAHOCTUTE MO YNpaB/ieHWe Ha AaHHW 33
AMarHoCTUYHA CMCTEMA 3a paK Ha rbpaaTa. MpoeKkTMpaHa e KOHLEeNTyanHa apXuTeKTypa Ha 6asa faHHu 3a
CbXpaHABaHe Ha Habopu OT JaHHW OT HAKOJIKO TMNa, 33 Aa Ce MOANOMOrHe NPOrHO3MPaAHETO Ha PaK Ha
rbpaaTa. basaTta gaHHM 3a pak Ha rbpAaTa ce CbCTou OT MHbOPMALLMA, CBBP3aHA C FreHU U GYHKLMU Ha paK
Ha rbpaaTta - uAeHTUPUKATOp, UMe, TUM, OPraHn3bM, GYHKLMSA U KOAUPAHU NPOTEUHU, ONUCAHWE, BPb3Ka
3a U3BAMYaHe Ha nocnefoBaTesIHOCT. ba3aTa AaHHW Ha NauMeHTa ce CbCTOM OT UHAMBUAYANHWU JaHHU 33
NauMeHTa - reHeTUYHU AaHHW, KAMHWYHA UCTOPUSA, NapameTpy Ha MHAMBUAYASHUS HauMH Ha XKUBOT,
pesynTaTM OT KAMHWUYHU TecToBe, GaKTOpWM Ha OKo/HAaTa cpeda. Habopute oT AaHHM B npejsioxeHaTa
cUCTeMa 3a ynpaB/eHWe Ha roJieMu [aHHW ce M3B/AMYAT oT b6asuTe AaHHWM 3a BMoMeaUUMHCKK
nscneasaHus. Cuctemara 3a ynpas/ieHWe Ha JaHHWU e He3aBMUCUMa OT N1aTdopmaTa, lecHa 3a M3nosi3BaHe
W ocurypasa Joctbn Ao Apyrm 6asm gaHHM Kato PubMed, NCBI. LenTa e Aa ce n3nonsea 3a cbxpaHeHue
Ha [aHHW B CUCTEMa 3a aHa/U3 Ha roJieMu [aHHW U OTKPMBaHe Ha 3HaHWsA, ocobeHO 3a Kasyc 3a
[AMarHoCTMKa Ha pak Ha rbpaata. MNpeanmcTBaTta B yNpaBieHWETo Ha AaHHM, aHan3a U OTKPMBAHETO Ha
3HaHWA [aBaT Bb3MOXHOCT Ha y4YeHMTe fa NOCTUTHAT HOBM Hay4yHW npobusu. B pesyntaT Ha ToBa
uscnepoBartesnckata pabota e HacoyeHa KbM 6bp30 ynpasneHne U o6paboTka Ha KAMHWYHM AaHHK 3a
pelwaBaHe Ha npobaemu B 061acTTa Ha NpeLyM3HaTa meguumHa.

.7.16. Gancheva V. SOA Based Multi-Agent Approach for Biological Data Searching and Integration,
International Journal of Biology and Biomedical Engineering, ISSN: 1998-4510, Volume 13, 2019, pp. 32-37,
Scopus, SIR =0.191 (2019), Q4

OCHOBHO NpeauM3BMKaTENCTBO NPV aHaAM3a Ha BUMONOTMYHU JaHHM e A3 ce NPensIoXKM MHTerpupaH u
MOZEepeH L0CTbN A0 NPOrPecBHO HAPACTBALLMTE KOJIMYECTBA AAaHHU B MHOXKECTBO GOPMaTU N eEKTUBHU
noaxoAu 3a TaxHaTa obpaboTka. CTaTmaTa nNpeacTaBa w3ciefBaHe Ha MOAENTE 3a CbXPaHeHue,
M3B/AIMYAHE U MHTErpupaHe Ha rofAMO KOMYECTBO FeHOMHM AaHHM, KaKTO M pelleHus 3a npobnemw,
CBbP3aHM C XeTEePOreHHOCTTa, Pa3npPoOCTPAaHEHMETO M CbBMECTMMOCTTA Ha AaHHuTe. MNpeanara ce 6asupaH
Ha apXUTEKTypa opueHTUpaHa Kbm ycayrn (SOA) MHoOroareHTeH MoAXo4 3a TbPCEHE U UHTerpupaHe Ha
6M0N0rMYHM AaHHUW. TIpoeKTMpaHa e KOHUENTya/sHa apxMTeKTypa 3a WMHTerpMpaHe Ha pasnpegenieHu
61oN0rMYHM gaHHK, 6asmMpaHa Ha SOA. ApxUTeKTypaTa e HacoueHa KbM aBTOMATU3MpPaHe Ha MHTerpauusaTa
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Ha AaHHM U no3BonasBa 6bP30 ynpasBaeHMe Ha ronemyn obemm OT pasHOObBpPasHM HAabopwu OT AaHHM,
npeacTaBeHu B pasiMyHu GopmaTy - penaumoHHu, NoSQL, nnocku daitnose. MHTErprpaHeTo Ha PasnyHK
6a3n faHHM ce peluaBa Ypes M3Moa3BaHe Ha MyATMAreHTHa apxuTekTypa. MHTerpauMoHHaTa cuctema ce
CbCTOM OT yCAYru 3a TpaHchopmmupaHe Ha 0b6L1aTa 3asaBKa B 3aABKa Ha cneunduUeH e3uK 3a BCAKa /I0KaAHa
6a3a AaHHK, B 3aBUCMMOCT OT HeWHMA TUN. KoHUeNnTyanHaTa MHTerpaums Ha 6asaTta 4aHHM e pelleHa Ypes
npunaraHe Ha NoAxo4a Ha TpaHCAMpalM 3aABKWU. BcAka mMHTerpupaHa 6asa AaHHWM e npeacTaBeHa oT
oTAeNHa KOoHUenTyasHa CXema, HapedyeHa BMPTyanHa cxema. Tasu CXema ce reHepupa B npoueca Ha
CbMNOCTaBAHEe, KOWTO CPaBHABA CTPYKTYPHM enemMeHTM OT 6asaTa AaHHM C KOHUENTya/HWs Moaen.
MyATuareHTHaTa CUCTEMa € OPUMEHTMPaHa KbM YCAYrM 3a TbpceHe Ha BUONOTMYHU AAaHHM OT Pa3MYHM
W3TOYHWULM, KOATO M3MpPaLLa 3a8BKM 40 MHOXKECTBO 6a3n AaHHM U c/ied, TOBa KOMNUAWPA pesynTaTute B
CMUCBK, B 3aBUCMMOCT OT BUAA Ha pa3paboTeHMsa M3TOYHMK. CucTemaTa No3BOAsSBA Ha NoTpebutens aa
3a4aBa KpMTEPUM 3a TbPCeHE N AOCTbM A0 MHOXeCTBO 6a3un AaHHWM eAHOBPEMEHHO. YCayruTe no3sonssar
cuctemata ga b6bae pocTbnHa npe3 MHTEpHET OT MHOMXKECTBO KAMEeHTU (MobunHu TenedoHu, yeb
6pay3bpu, HACTONIHU NPUNOKEHUSA) U A3 06CNYKBA LWMPOK KPb NOTPEOUTENN e4HOBPEMEHHO.

r.7.17. Borovska P., Gancheva V., Ko S.-H., Scaling of Parallel Multiple Sequence Alignment on the
Supercomputer JUQUEEN, Proceedings of the International Conference on Intelligent Data Acquisition and
Advanced Computing Systems: Technology and Applications IDAACS’2013, Berlin, German, ISBN 978-1-
4799-1426-5, pp. 687-691, DOI: 10.1109/IDAACS.2013.6663013, Scopus

B nybaukaumaTta ce npegnara onTMMmsauma, MauiabupaHe, oOLEHKa Ha MNpPOM3BOAUTENHOCTTA M
npoduamMpaHe Ha napanesHo noApaBHABAHE Ha MHOMKECTBO MOC/AefOoBaTeNHOCTH, 6a3MpaHo Ha
anroputbma ClustalW Ha cynepkomniotbpa BlueGene/Q, Taka HapeueHus JUQUEEN, 3a Kasyca Ha
nociae0BaTeNHOCTUTE Ha FPUMHMA BMPYC. 3a TasK Len e NPoeKkTUpaH 1 sepuduumpaH napaneneH I/0
NHTepdelic 3a elHOBPEMEHEH M HE3ABMCUM KOJIEKTUBEH A0CTbN A0 eanH daiin, Ha 6a3aTa Ha napanenHa
nporpamHa peanmsauma Ha cynepkomniotbpa JUQUEEN. HanpaseHa e oueHKa Ha napanenHara
NPOM3BOAUTENHOCT UM NpoduAnpaHe Ha MHOMKECTBEHO MoApaBHABaHe Ha 6asaTa Ha napanesHa
nporpamHa peannsaums Ha aaroputbm ClustalW, nsnonssaw, Htepdeic 3a npegaBaHe Ha CbobLLEHMA HA
cynepkomniotbpa JUQUEEN. MNapanenHun napameTpu Ha NPOM3BOANTENHOCT KaTo Bpeme 3a U3NbjHeHue,
MalabupaHe W npoduaMpaHe ca OLEHEHW eKCnepuMeHTanHo. AHanu3uTe Ha OLeHKaTa Ha
NPOM3BOAMTENHOCTTA U NPOPUAMPAHETO NOKA3BaT Ye NapasesniHaTa cucTema e Aobpe 6anaHCMpaHa KaKkTo
no OTHOWeHMe Ha paboTHOTO HATOBapBaHe, Taka M MO OTHOLWEHME Ha pasmepa Ha MalMHATa, C
W3KNOYeHWe Ha npoueca c paHr 0, KOWTO e HaW-CMNHO M3MNoa3BaH nopagu edeKTUBHOCTTa Ha
KOMYHMKaUMATA M CUMHXPOHM3aumaTa. MapanenHata I/O peanusaumsa BoAM A0 CWIHO YCKOpsABaHe Ha
MbpBOHAYaHaTa npoueaypa v goctmra o 6,8 nbTn no-6bp3 oT 6a3oBMA Kog B ciydait Ha 8K aapa Ha
JUQUEEN. U Bce nak usnoctHaTa neyanba oT napasieHOTO YeTeHe He e CUJIHA, Thbii KaTo pasmepbT Ha
BXOAHMA daiin e orpaHMYeH NopagmM pasmepa Ha pasnpegesneHata namet. PasnpegeneHmneTo Ha nameTTta
Ha JUQUEEN 3a agpo e 1 GB, KoeTo orpaHMyaBa MakcMManHua 6poli BXOAHW NOCNeAoBaTeNHOCTM A0
npubamsumtenHo 10 000 (B 3aBUCMMOCT OT Ab/IXKMHATA Ha NOCAeA0BaTeNHOCTUTE).

I.8.1. Gancheva V. Intelligent Management and Analytics of Big Biomedical Scientific Research, Proceedings
of XV International Scientific Conference e-Governance and e-Communications, Sozopol, June 2023

CraTtuara npeacrasAa nNpean3BuUKaTeNCTBaTa NpPU Cb3aaBaHe Ha MHTeEerpnpaHa OTBOPEHA TEXHOJIOTMYHA
rmaTd)opma 3a nNpunaraHe Ha MHTETUTEHTHU PELUEHNA 3a ynpaB/iEHNE N aHA/IU3 Ha MHOTOMEpPHU rosiemm
6MOM€AMLI,MHCKM AaHHWN, aBTOMaTuU3npalla Ed)eKTMBHM metToan U anaroputMun 3a aHa/M3 Ha rosiemu
6I/IOM€,CI,MLI,I/IHCKI/I AaHHU N Npuaaraula moaenn 3a TAXHata Bu3yaansalma. OcHoBHaTa Len Ha nnachopmaTa
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€ Aa NoANOMOrHe M3BJAMYAHETO Ha 3HAHWA M B3MMAHETO Ha PEeLUeHMA 33 HYXAWUTe Ha MeauuuHaTa u
6uonornaTa, Kato MNpeaioXyM MWHTErpupaHo pelleHWe 3a YyhpaB/ieHWe, CbXPaHeHWe, aHaAu3 u
BM3ya/M3auMA Ha Tro/sieMuM MacMBM OT Pa3sHOPOAHM JaHHWM M NPeaoCcTaBM JiecHa 3a W3Mo/A3BaHe
WMHPACTPYKTYpa 3a MpOBEeAaHe Ha HayyHW M3cnedBaHMa WM MNoBMUIIABaHe Ha edeKTUBHOCTTa.
XapaKTepucTUKKUTe Ha naatdopmarta we 6baaT BanugmpaHu u 4eMoHCTPMpPaHM Ypes cKanpyema paboTHa
paMKa Cc pekoHbUrypauma Ha pecypcute, Kato 3a LenTa We ce MoAenvpaT PasinyHn HaydyHn paboTHM
NoTOLM 33 aHaM3 Ha MeAMULMHCKKU M306parkeHna 1 aHanm3 Ha [HK cekseHLMM.

r.8.2. Todorova V., Gancheva V., Mladenov V. COVID-19 Medical Data Integration Approach, Journal
Molecular Sciences and Applications, Volume 2, pp. 102-106, ISSN / EISSN : 2944-9138 / 2732-9992, DOI:
10.37394/232023.2022.2.11

MpeanoxeH e KOHUEeNTyaeH MOAe N 3a MHTerpupaHe n 06paboTka Ha MeANLMHCKN AaHHU, CbCTOSAL, Ce OT
Tpu cnoa n wect ¢asun. YnpaBaeHNETo Ha AaHHM ce CbCTOM OT TPU OCHOBHU da3un: No4roToBKa Ha AaHHUTE
33 aHaNu3, UHTepNpeTaumsa 1 BU3yanmsaums, a NnoaroTemMTeNHaTa $asa BKAOYBA CbOUpPaHe, CbXpaHeHUe,
WMHTEerpMpaHe Ha MeANLMHCKN AaHHWU. BTOpUMAT c/ioi 33 aHANM3 Ha AaHHM BKAKOYBA NpuaaraHe Ha MeToau
332 06paboTKa Ha MeagMUMHCKKN AaHHKU. MpouecbT Ha 06paboTKa Ha AaHHU BK/OYBA MaHMMy/MpPaHEe Ha
CbbpaHUTe AaHHU U U3BbPLLBAHE Ha GYHKUUKU M OMepaumn C uen M3BMYaHe Ha 3HaYMmMa MHbopmaums
KaTo Ba/nuMaupaHe, copTupaHe, obobwaBaHe, aHanuW3, AoKNagBaHe, Knacudpukauumsa. Pasata Ha
KnacnpuumpaHe Ha MeAMUMHCKM OaHHW BKAKOYBA MpOLLeca Ha NoapaBHABAHE Ha AAHHW B rPynu Bb3
OCHOBa Ha NpeABapUTE/IHO ONpeae/iEHN KPUTEPUIN. 3a LENNTE Ha AaHHUTE ce NpuaaraT MeToamn U TEXHUKMU
3a KnbcTepupaHe KaTto k-Nearest Neighbor (kNN), kMeans, Support Vector machine (SVM), Artificial Neural
Networks (ANN), Convolutional Neural Networks (CNN), Naive Bayes 1 ap. MpoeKTupaH e paboTeH npoLec
33 UHTErpMpaHe Ha MeaULMHCKN AaHHU, BKIOYUTETHO CThINKM 33 UHTErpupaHe, UATpupaHe, arpermpaHe
M copTUpaHe Ha AaHHU. MpeanoXKeHnaT paboTeH npouec e BainamnpaH 3a MeanUMHCKM gaHHK 3a SARS-
CoV-2 oT KAnHMYHKU gocreTa Ha 20400 noTeHuManHU NaumneHTH.

r.8.3. Borovska P., Gancheva V. Massively Parallel Multiple Sequence Alignment on the Supercomputer
JUQUEEN, NAUN International Journal of Computers, Vol. 12, 2018, pp. 1-8, ISSN: 1998-4308

O6paboTKaTa Ha B1oNorMYHMTE NOCEA0BATE/IHOCTM € K/I0OYOBa 33434a B MoIeKynapHaTa buonorus. Tasum
Hay4YHa 061aCT M3UCKBA MOLLHW U3YUCNTENHW PECYPCU 3a U3C/1e[BaHe Ha roieMn Habopu oT BUONOTNYHM
AaHHK. MapanenHuTe in silico cumynaumnm, 6asnpaHM Ha MeTo4M M AaNTOPUTMM 33 aHANIM3 Ha BUONOTUYHM
L3AHHKU C NOMOLLTA HA BUCOKOMPOU3BOANTE/IHU pasnpeseneHn U3UYNC/IEHMA, Ca OT CbLLEeCTBEHO 3HAYeHue
33 yCKOpABaHe Ha m3cnenBaHMATA M HaMansaBaHe Ha WHBecTUumuTe. MNoApaBHABAHETO HA MHOXECTBO
nocsef0BaTe/IHOCTM € LWMPOKO M3M0/13BaH MeToZ 3a 06paboTKka Ha BuonornyHmn gaHHu. Nybnmkaumata e
doKycMpaHa BbpXy U3cneaBaHe Ha NPOU3BOAMTENHOCTTA M NoA06psaBaHe Ha codTyepa 3a NOAPABHABAHE
Ha MHOecTBO BbuonornyHn nocneposatenHoctm MSA_BG Ha cynepkomnioTbpa BlueGene/Q JUQUEEN.
EKcnepuMmeHTanHn cumynaunm Ha 6asaTa Ha napasiesiHa umnaemeHTauusa Ha anroputbma MSA_BG 3a
noApasHABaHE Ha MHOXECTBO MNOC/MeA0BaTE/NIHOCTUM Ca NPOBEAEHM 3a Ka3yca Ha M3c/iedBaHeTo Ha
BapmMabuNHOCTTA Ha rpMnHUA BUpYC. LlennTte Ha M3cnenBaHeTo ca oNTUMM3MpPAHE Ha KoAa, malLabupaHe,
npoduaMpaHe M OUEHKA Ha NPOU3BOAUTENHOCTTA Ha codTyepa MSA_BG. PaspaboTeHo e XMbpuaHo
MPI/OpenMP napanenusvMpaHe v ca NoKasaHW MPeaAMMCTBaTa Ha TO3M NOAXO4 Ypes pesyntatute oT
6eHumapk TectoBe, M3BbpleHn Ha JUQUEEN. EKcnepMmeHTanHUTe pesyntaTtv nokaseaT, ye xmbpuaHaTa
napanesnHa peanusauma ocurypsiea 3HauMTeNIHO No-06pa NPOU3BOAUTENHOCT OT peasnsauma camo Ha
MPI.



Pe3stome Ha Hay4yHUTe Tpygose 4OL. A-p nHXK. B. NaH4YeBa

r.8.4. lvanova D., Borovska P., Gancheva V. Experimental Investigation of Enhancer-Promoter Interactions
out of Genomic Big Data based on Machine Learning, International Journal of Computers, Volume 3, 2018,
ISSN: 2367-8895, pp. 58-62

OcHoBHaTa Uen Ha cTatMATa e f[a NpeacTaByM eKCNepuMeHTasIHO M3c/iedBaHe 3a OTKpMBaHe Ha
B3aMMOLENCTBUA MEeXAY EHXaHCEP-MPOMOTOP OT FeHOMHW ronemu f[aHHKW, 6asMpaHO Ha MALIMHHO
obyyeHune, npegnaraw, paboTeH npouec 3a OTKPMBAHE HA EHXaHCepP-NPOMOTOP B3aMMOAENCTBUA.
Peanusmnpa ce upes u3nonsBaHe Ha Knacuoukatopute Decision Tree u Support Vector Machine.
EKcnepuMmeHTanHaTa pamka e 6asuMpaHa Ha cpegaTta Ha Apache Spark, KoAaTo no3sonABa MOTOYHO
npefasaHe M aHaNN3 Ha FO/IEMU JaHHW B peanHo Bpeme. bubanortekaTa 3a malwmMHHO 0byyeHue Ha Apache
Spark (MLlib) e umnnemeHTUpaHa Ha e3uK 3a nporpammnpaHe Python 3a 06paboTKa Ha roNemu reHoOMHU
[AHHKW. 33 NOCTUraHe Ha pe3ynTaTUTe Ca M3NON3BAHW AAHHW 33 B3aMMOAEWNCTBUATA MEXAY eHXaHcep-
npomoTtop GM12878 n K562. NMpeactaseHn n 06CbaeHM Ca NOAYYEHUTE EKCNEPUMEHTATHWN PE3YATATU.

I.8.5. Borovska P., Gancheva V. Parallelization and Optimization of Multiple Biological Sequence Alignment
Software Based on Social Behavior Model, International Journal of Computers, pp. 69-74, ISSN: 2367-8895,
Volume 3, 2018,

OrpomMHOTO Ko/IM4YecTBO 6MONOTMYHM MOCNEAO0BATENHOCTM, HATPynaHW B CBETOBHUTE 6asm AaHHKM 3a
HYKNEoTUAN N NPOTEMHM, BOAM A0 HEODOXOANMMOCTTA OT ePEKTUBHU MHCTPYMEHTU 33 CTPYKTYPEH FEHOMEH
1 GYHKUMOHaNeH aHanuM3. Tasun Hay4yHa 061acT M3UCKBA MOLLHU U3UYUCAUTEIHU PECYPCU 3a U3C/ie[BaHe Ha
ronemun Habopu ot 6MonornmyHM gaHHW. NoapaBHABAHETO Ha MHOXECTBO MOC/NEeL0BaTE/IHOCTU € BarKeH
meTog, B AHK 1 npotenHoBus aHanM3 n 06MKHOBEHO NpPeACTaBAsBa NOAPABHABAHE Ha TPWU UAM NoBeYve
61MONOrMYHM NOCNEAOBATENHOCTM C NOAOOHA AbAXKMHA. B pe3yntaTt Ha 06paboTkaTa MoKe Aa ce u3Bneye
XOMO/IOTMA U Ja ce uscieaBaT eBOJIIOUMOHHMTE BPBb3KM MeXAay nocnegosatenHoctute. Llenta Ha Tasu
nyboavkauma e ga npegsioxu napanenvsmpaHe M onTMmM3MpaHe Ha codTyepa 3a NoApPaBHABaAHE Ha
MHOXecTBO nocnegosatenHocty MSA_BG, 3a ga ce nosobpu NpouM3BOAMTENHOCTTa, 3a Kasyca Ha
nocnenoBaTeNIHOCTUTE Ha rpunHuA supyc. Llenta e ontumunsmpaHe Ha KoZa, NpeHacsHe, mawabupaHe m
OLEHKa Ha nNpoM3BOAMTENIHOCTTA Ha MnapanenHua codTyep 3a NOAPaABHABAHE Ha MHOXECTBO
nocnegosatenHoctn MSA_BG 3a Intel Xeon Phi (apxuTekTypa MIC). 3a Ta3u uen e BHegpeHa M NpoBepeHa
napasnefsiHa MHOTOHMLIKOBA OMNTUMM3aUMA, BKAUMTeNHO OpenMP. EKcnepuMeHTanHMUTE pes3yaTatu
nokasBart, Ye xmbpuaHaTta napanesHa peannsaums, usnonssawa MPl u OpenMP, ocurypsea 3HauUTENHO
no-ao6pa NPons3BoAMUTENHOCT OT OPUTMHANHUA KOA,.

I.8.6. Borovska P., Gancheva V., Georgiev |. Hybrid Parallel Implementation of Multiple Sequence Alignment
Software ClustalW on Intel Xeon Phi, Proceeding of Sixth International Conference on Advances in
Computing, Electronics and Communication - ACEC 2017, Rome, ltaly, Page(s) : 47 — 51, Electronic ISBN :
978-1-63248-138-2, DOI: 10.15224/ 978-1-63248-138-2-10

MpeacTaBeHaTa pa3paboTka e HacoyeHa KbM ucnensaHe M nofobpsasBaHe Ha NPOU3BOAUTENHOCTTA Ha
copTyepa 3a noapaBHABaHE HAa MHoxecTBO nocneposatenHoctn ClustalW Ha TectoBaTta nnatdopma
EURORA B CINECA, 3a Ka3yc Ha nociea0BaTe/IHOCTUTE Ha FPUNnHNA BUpYC. Llenta e onTummsnpaHe Ha Koaa,
npeHacaHe, mallabupaHe 1 oueHKa Ha NPOU3BOAMUTENHOCTTA Ha NapanenHua codTyep 3a NnoapaBHABaAHE
Ha mMHoXecTBo nocnegosatenHoctu ClustalW 3a Intel Xeon Phi (apxutektypata MIC). 3a Tasm uen e
BHeApeHa M MpoBepeHa MapanenHa MHOrMOHWUWKOBA ONTMMM3aumA, BKawuutenHo OpenMP.
EKcnepvmeHTanHMTe pe3ynTati nokaseaT, Ye xmbpuaHaTta napanenHa peanusauma, nnonssawa MPI u
OpenMP, ocurypsasa 3HauYMTeNHO NO-0,06pa NPOM3BOANTENHOCT OT OPUTMHANHUA KOA,
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r.8.7. Tawes T., flazaposa M., laHueBa B., MBaHoBa B. ObyyeHWe nNo ynpaBneHWe Ha pecypcu B
npeanpuatTmMaTa, HaumoHanHa KoHpepeHuusa ¢ mexayHapoaHo ydactne “OBPA30BATE/THM TEXHO/1OTMN
2014”, KasapHa, 12-14 centemspn 2014

MpeanpuATUATa B LEAUA CBAT NpUAaraT cMcTema 3a NaaHMpaHe U ynpasaeHne Ha pecycpcute (Enterprise
Resource Planning - ERP). ToBa Hafnara o6y4yeHWeTo Ha CTyAEeHTU B MarMcTbpcKa cTeneH B 06/1acTTa B 4ocTa
yHuBepcuteT B EpBona u CALL. HanpaBeHo e npoyyBaHe M fAeTalieH aHaAuM3 Ha aHaNOTMYHM
cneumanHocT 3a 6aKaNaBbpPCKO U MArUCTbPCKO OBydYeHME B YYKAECTPAHHU YHUBEPCUTETH, C e Aa ce
M3ACHAT Jo6pUTE NPaKTUKM Npu 0byyeHMeTo Ha cTyaeHTuTe. Cnen o6CcTOeH aHanAu3 M onpeaensaHe Ha
HeobxoAMMUTE KOMMNETEHUUKN, 3HAHWUA U YMEHMUA, KAKTO M NOTPebHOCTTa Ha BU3Heca OT CNeunanmcTm B
061acTTa, e cb3aaaeH yuebeH nnaH kbM PakynTeTa 3a AHIIMIACKO MHKeHepHO o0bydeHue. PaspaboTeHu ca
WHOBATUBHU AUCLUMMAMHW B pe3yaTaT Ha oby4yeHWeTo, Mo KOUTO Ce OCUrypABaT CNeumannctu no
ynpasneHue Ha pecypcu B nNpeanpuATUATA, KOUTO Aa OTroBapAT Ha HyXAWTe Ha nasapa Ha Tpyaa B
bvarapua un EC.

.8.8. Borovska P., Dokomes H., Gancheva V., Tsvetanov S. GRID Resource Broker Architecture Based on
Metadata Scheduling Model, Journal Computer & Communications Engineering, Vol. 7 No 1/2013, pp. 5-12,
ISSN 1314-2291

B ctatuATa ce npegnara apxutektypa Ha GRID pecypceH 6poKkep, 6asnpaH Ha mogden 3a niaaHupaHe ¢
MeTaZaHHK. MpeanoKeH e CLeHapui 33 NAaHMPAHETO, NPU KOMTO MOLEeNbT 3a NaaHWpaHe obxBala 5
6a30BM MoAENA: HA PecypcuTe, NPUIOKEHNETO, NPOU3BOAUTENHOCTTA, METPUKA 38 NPOU3BOAMUTENHOCTTA,
NOJIMTMKA 3a NJaHMpPaHe W NporpameH mogen. ebmHupaHM ca MHOXKeCTBaTa MeTagaHHU Ha BXOAa M Ha
M3Xo4a Ha MoAena Ha nnaHupaHe. MNpeanoxeHUAT apxMTeKTypeH NpoeKkT Ha GRID pecypceH 6pokep
BKAtO4YBa Tpu 6a308M moayna: Kaptorpad, oueHuUTen ueHa/pecypcu n aucnevep. NMpeasioxeH e cueHapui
33 pecypceH MeHUAKMBHT B GRID, KaTo ca gePpUHMpPaAHN B3aMMOLENCTBUSATA HA OCHOBHUTE MOAYAN HA
pecypcHus 6pokep c ycayrmute B GRID.

I.8.9. Borovska P., Gancheva V., Aleksieva-Petrova A., Dokomes H. Virtual Center for In-Silico Science and
Technology Transfer ViSTa, Journal Computer & Communications Engineering, Vol. 7 No 2/2013, pp. 5-11,
ISSN 1314-2291

Llenta Ha BUpPTyanHMA LeHTbp 3a in-silico TpaHchep Ha HayKa M TEXHONOIMMM e Cb3AaBaHeTO Ha BMPTyasHa
nnatdopma 3a e-HayKa, KOATO NPefoCTaBA eNeKTPOHHU Pecypcy OT HayKa, eKcnepTv3a, KOMMOTbPHU
Mmogenm n codTyepHU MHCTPYMEHTM 33 Buocumynaumm n 6uonormyHa 6asa AaHHM 33 MOJEKyAApHA
6uonoruna, reHOMMKA, BUPTYaNieH CKPUHWUHT 3a AM3alH Ha IeKapcTBa U CBbP3aHM 061acTM Ha HayKuTe 3a
uMBOTa. MHpacTpyKTypaTa ocurypsea b6orata ¢yHKUMOHANHOCT OT MHCTPYMEHTU U YCAyrK, NO3BOABA
OMHAaMWYHO CBbP3BaHE HA W3YMCAUTENHM PEeCypCu, peanu3vpaHe Ha pasnpeneneHn U34UCNEHUA U
nocTuraHe Ha BWCOKa MPOM3BOAUTENHOCT. BupTyanHata nnatdopma npesocTaBA Bb3MONKHOCT 3a
M3rpa*kaaHe Ha MbBKaBa MpeXa OT He3aBUCMMMW 3BEHA, CBbP3aHU C MHGOPMALMOHHUTE TEXHONOMMK 33
cnogensaHe Ha ymeHws, in-silico Hayka 1 TEXHONIOMMM U NPeAOoCTaBAHE HA AOCTbN A0 HETPALMLMOHEH ONUT
Ha Aapyrv 3BeHa. BupTyanHarta nnatdopma ocurypsea yaobeH 3a notpebutena uHtepdelic, KOUTo ynecHsBa
MaKCMManHO W3Mnosa3BaHe OT OMON03MU, XMMWUUM, TeHeTUUM W Apyru. M3nons3BaT ce WMHOBATUBHM
WHCTPYMEHTU KaTO Hay4HW nopTanu, areHT-6asmpaHn TexHonormm u oHtonornn. Co3gageHa e paboTHa
pamKa 3a nHterpmpaHe Ha GRID n CLOUD ycnyru, Taka 4Ye Aa NpeaocTaBAT HA NPUNOXKEHUATA egMHEH
[0CTbN 40 AaHHU U Pecypcu.
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[.8.10. boposcka [1.,, laHyesa B., UgetaHos C., OnTummsauma W un3cnedBaHe Ha NapanenHaTta
NPOU3BOAMTENHOCT Ha codpTyepeH nakeT GADGET Ha cynepkomnioTbp BlueGene/P 1 napanenHun cuctemu ¢
GPGPU yckopuTtenu, cn. Aemomamuka u uHgpopmamuka, roa. XLVII, 2/2013, ctp. 19-27, ISSN 0861-7562

B cTaTmATa e npeacTaBeH NOAXOL 33 ONTMMM3aLMA HA codTyepHUs nakeT Gadget. Ha 6a3aTa Ha cTaTuyeH
W OMHAMUYEeH aHanuM3 Ha nporpamata Gadget ca yctaHoBeHM cnabute mecta U ca onpeaesneHu
bparmeHTUTE, KOMTO Ca BUMAMOMLMPAHM U CbOTBETHO M3NDBAHABAHW Ha CNeunanmsmpaHm xmbpugHu
APXUTEKTYPU, U3MON3BALLM YCKOPUTENN C Liea NOoBULWAaBaHe Ha NPOM3BOAMTENIHOCTTA, KaTO € MOKas3aH U
WNIOCTPUPAH MpuMMep 33 KOHKpPeTHa MMMJemeHTauua. HanpaBeHa e OueHKa Ha napanenHarta
NPOU3BOAMTENIHOCT — BPEMEHA Ha W3NbJAHEHWE, CcKanupaHe, npoduanpaHe, Ha 6as3aTa Ha
eKCnepuMeHTaNHN CcuMynaumu Ha cynepkomniotbp BlueGene/P n GPGPU napanenHu cuctemu.
EkcnepumeHTanHUTE pe3ynTaTn NoKaseaT, Ye cnes, HanpaseHaTa LAAOCTHA ONTUMM3ALLMA HA NPOrpamHUA
KOZ, YCKOPEHMETO ce yBenmyasa npubansmntenHo ¢ 50% npu nobpa ckanampyemocr.

r.8.11. Borovska P., Gancheva V., Landzhev N. High Performance Grid Environment for Parallel Multiple
Biological Sequence Alignment, Proceedings of The Eighth International Multi-Conference on Computing in
the Global Information Technology ICCGI'2013, Nice, France, ISBN 978-1-61208-283-7, pp. 82-87

MapanenHute in silico cumynauum, 6asmpaHmM Ha METOAN M ANTOPUTMM 33 aHAIN3 Ha BUONOTUYHU JaHHU C
nomMoLLTa Ha BWUCOKOMPOM3BOAMTENHU pasnNpefeieHn WM3YMCAEHUA, Ca OT CbLUEeCTBEHO 3HayeHue 33
YCKOpsABaHe Ha M3CnefBaHMATA M HamanABaHe Ha uHBecTMumuTe. Tasm nybauKaums npeacrasa
BMcokonpoussoauTenHa Grid cpepa, MHTerpuvpalla pasavyHu ycnyrm u codTyep 3a ynecHsBaHe Ha
[OCTbNa A0 pasnpeseneHyn pecypcu 3a MNpoBeXKAaHe Ha HayyHUM eKCcnepumeHTM B obnactta Ha
b6uonHbopmaTmMKaTa. CpegaTa NO3BOSIABA MNapanesiHA  KOMMIOTbPHU  CMMy/aLMu, MNOBULLABANKK
epeKTUBHOCTTa Ha M3YMC/IEHUATA M NO3BONABANKM Ha yyeHUTe fieceH M yaobeH pocton. Yeb nopTanst
npesocTaBa KaTo yCcayru AOCTbM U M3NbJHEHME HA NapasesnHa NporpamHa peanusauma Ha H6asaTta Ha
aNropuTbM 33 CpPaBHUTENIEH aHA/M3 Ha OMONOrMYHKU AaHHU. [peanoXKeHuAT nopTan e BepuduumpaH
eKCNepuMeHTa/IHO 33 Ka3yC 3a u3cieABaHe Ha M3MEHYMBOCTTA Ha rpunHuMA Bupyc. [poeKTupaH e
WHOBATMBEH napaneneH anroputM MSA_BG 33 MHOMKECTBEHO MOApPaBHABAHE HA OMONOTMYHM
nocsef0BaTe/IHOCTU, KOMTO € CMNHO Malwabupyem. AnroputbembT MSA_BG e ntepaTMBeH M ce OCHOBaBa
Ha KOHLeEeNuMATa 32 MeTaeBPMUCTUKA Ha M3KYCTBEHA NYesiHa KONOHUA U KOHLLENUMATA 3a Kopenauma Ha
ANTOPUTMUYHWN N apXUTEKTYPHM NpocTpaHcTBa. KoHCTpympaHa e meTadopaTa Ha meTaeBpucTmkata ABC u
ca AeduHUpaHN PYHKUMOHANHOCTUTE HA areHTute. [poeKkTUpaH € KOHUENTYyasHUAT napaneneH
nsymncnuTeneH mogen. KOHCTpynpaHa e anropuTMmMYHaTa pamKa Ha MPOEKTUPAHUA NapanesieH aaropuTbM.
AnroputembT MSA_BG uMma liepapxuyHa CTPYKTypa, KOATO MNO3BO/MABA Cna3BaHe Ha MpMHUMMAA Ha
JIOKA/IHOCT (HEe3aBUCMMM U3UYUC/IEHWA) U MHOTO BMCOKA CKa/IMPYeMOCT (Kowepu M posuMm), TaKa 4ye ce
0O4YaKBaT BMCOKOe(dEKTUBHWU peanmnsaumm 3a netadpnonc cynepkomnioTpu. HanpaBeHa e oueHKa Ha
napanenHata Npou3BOAMUTENHOCT U NpodUAMpaHe Ha NoApPaBHABAHE HA MHOXECTBO NOCAeA0BATENHOCTU
Ha 6a3aTa Ha anroputbm MSA_BG, xeTeporeHHu pasnpeaeseHn BUCOKONPOU3BOAUTENHN U3UNCTUTESTHM
pecypcu. KasycbT u3cnegBa HyK/IeOTUAHUTE MNOC/AeAOBATENHOCTM Ha TPUMHMA BUPYC U OTKPMBA
KOHCEHCYCHWU MOTMBW U NMPOMEH/IMBU AOMEWHWN B PA3/IMYHUTE CEerMeHTU. MapanenHuTte napameTpu Ha
NPOM3BOAMTENHOCT, KaTO BPEME 3a U3NBJIHEHME U YCKOPEHUE, Ca OLLEHEHM EKCMEPUMEHTANHO. AHanusuTe
Ha OLLeHKaTa Ha NPOM3BOAWUTENHOCTTA MOKA3BaT, Ye NapanenHata cuctema e gobpe HanaHcupaHa KakTo
No OTHOLUEHME Ha HaTOBapBaHETO, TaKa M NO OTHOLWIEHME Ha pa3mepa Ha MallMHaTa.
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r.8.12. Borovska P., Gancheva V., Georgiev |. Optimization of Multiple Sequence Alignment Algorithm
ClustalW Using OpenMP and Vector Processing, Proceedings of the 11th International Conference on
Challenges in Higher Education and Research in the 21st Century, 2013, Sozopol, Bulgaria, ISBN 978-954-
580-325-3, pp. 181-184, https://elfe.tu-sofia.bg/cher21/index.php?nact=5021

BuomnsumncneHuns n monekynspHa buonorma ca 061acT, USUCKBALLM 3HAHMA U YMEHUA 33 NpuaobusaHe,
CbXpaHsBaHe, ynpaB/ieHWe, aHaNAuU3, MHTepnpeTaLma 1 pPasnpocTpaHeHME Ha BMONOrMYHa UHbOopPMaUUS.
ToBa M3MCKBA M3MNON3BAHETO HA BWUCOKOMPOM3BOAMTE/NHU KOMMOTPU M WHOBATUBHU CODTYEpPHMU
WMHCTPYMEHTU 3a YyMpaB/ieHMe Ha OrpomMHa MHOPMaLMA, KAKTO M BHeApPABAaHETO Ha MHOBATMBHMU
aNrOPUTMUYHUN TEXHWUKM 3@ aHANM3 U MHTEPNPETALMA Ha AaHHW. B Tasu cTaTmAa e HanpaBeHo U3cnenBaHe U
CPaBHUTE/IHM aHAIN3M HA HYK/IEOTUAHM NOC/NeA0BaTeIHOCTU Ha FPUMNHMA BUPYC Ha 6a3aTa Ha napanesHa
KOMMIOTbPHA CUMY/laums. 3a Tasu Les e NpeasioxKeH napaneneH MHOTOHULWKOB U3YUCAUTENEH MOZE,
6asupaH Ha anroputbm ClustalW 3a MHOMKecTBEHO nogpaBHABaAHE Ha NoCAenoBaTe/NHOCTM.
MpeanoxeHuatT mogen e BepuouuMpaH Ha 6asata Ha M3NbJHEHME Ha MnapasiesiHa NporpamHa
UMMNIEMEHTaLMA BbPXY Pa3HOPOAEH KOMMAKTEH KOMMIOTbPEH KabCTep.

r.8.13. Borovska P., Gancheva V., Asenov E., Georgiev |. Computational Aspects of In-silico Experiments for
Investigating the Impact of the Host Genome on the Influenza Virus A Variability, Journal Information
Technologies and Control, Vol.10, No 2/2012, pp. 8-14, ISSN 1312-2622,
http://www.acad.bg/rismim/itc/sub/archiv/no2 2012.htm

B oHelwHO Bpeme u3cieBaHETO Ha NMPOMEHUTE Ha FPUMHKA BUPYC € NPobsem C UKIUYUTEIHO FOAMO
3Ha4yeHue. Bupycute Ha rpmn TMn A NPUYMHABAT eNMAEMUN U NaHAeMUK. [po6aeMbT 33 OrpaHMYaBaHe Ha
Pa3npPOCTPAaHEHMETO Ha NAaHAEMUN N IEYEHMETO Ha XOPaTa, 3apPaseHn C FPUMNHUA BUMPYC, Ce OCHOBaBa A0
ronsMa CTeneH Ha Hall-HOBUTE NMOCTUNKEHMA Ha MOJIEKYNApHaTa Buonorusa, BuonHdopmaTnKaTa, KaKTo M
MHOTO ApYr1 HanpeaHann o6a1acTi Ha HayKkaTta. ObpaboTkaTta Ha BuonorMyHM nocnegosatenHocTu in silico
€ K/IIoY 32 MOJIeKynsapHaTa buosiorma. Tasm HayvyHa 06/1acT M3UCKBA MOLLHM U3YUCIUTENTHU Pecypcu 3a
nscnepnBaHe Ha rosiemm Habopu oT BUONOrMYHKU AaHHKU. CTaTUATA NPeACTaBA NapPaNeHN U3UYUCIUTENHN
CUMYNaUMK 3a Kasyca M3cnienBaHe Ha PosiATa Ha reHOMAa Ha roCTONPUMEMHMKA B eBoJIOLMATA M Bbp3aTa
NPOMEHNNBOCT Ha rpUMHUA BUPYC A Ha cynepkomnioTbp BlueGene/P. EKcnepMmeHTanHaTa pamka ce
OCHOBABA Ha BCUYKM HA/IMYHW CbLLECTBYBALLM HYKNEOTUAHM NOCNEA0BATE/IHOCTU Ha FPUNHUA BUPYC A,
anroputbma ClustalW 3a nogpaBHsBaHe Ha MHOXECTBO MOC/AeAOBATENHOCTM, anaroputbma Blast 3a
TbpCeEHe Ha nocneposatenHocty, coptyepa Philip 33 peKoHcTpyKuMs Ha ¢UNOreHeTUYHO AbPBO U
WMHCTPYMeHTa 3a peKOMBMHALMOHEH aHaN3 33 HAMMPAHE Ha ropeLLM TOYKM Ha MyTauus/ pekombuHaumsa
B reHOMWUTE Ha BUPYCa Ha rpun A.

.8.14. Borovska P., Gancheva V., Tsvetanov S. Optimization and Scaling of Multiple Sequence Alignment
Software ClustalW on Intel Xeon Phi, PRACE White Paper, 2014, Available online at https://prace-ri.eu/wp-
content/uploads/wp138.pdf

Tasu paboTa e HacoyeHa KbM M3cneasaHe M nosobpsasBaHe Ha NMPOM3BOAUTENHOCTTA Ha codTyepa 3a
noAapasHABaHe Ha MHOXeCTBO nocnegosatenHoctu ClustalW Ha TectoBaTta nnatdopma EURORA B CINECA,
3a Kasyc Ha nocneposaTesIHOCTUTE Ha rpunHUA BUpyC. Llenta e onTMmunsMpaHe Ha Koga, nNpeHacsaHe,
MalLabupaHe M OLEHKAa Ha NPOU3BOAMTENHOCTTA Ha napanenHus copTyep 3a NoApaBHABaHE Ha
MHOXecTBo nocnegosatenHoct ClustalW 3a Intel Xeon Phi (apxutektypa MIC). 3a Tasu uen e BHeagpeHa
M npoBepeHa napanesHa MHOFOHMLIKOBA ONTUMMU3aUuA, BKAYmMTenHo OpenMP. EKcnepumeHTanHuTe
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pesynTaTu NoKaseaT, ye xmbpuaHaTa napanenHa peanusaums, usnonssawa MPI n OpenMP, ocurypssa
3HAYMTENHO No-A406pa NPOM3BOAMUTENHOCT OT OPUTMHANHUA KOA,

r.8.15. Borovska P., Gancheva V., Landzhev N. Code Optimization and Scalability Testing of an Artificial Bee
Colony Based Software for Massively Parallel Multiple Sequence Alignment on the Intel MIC Architecture,
PRACE White Paper, 2014, Available online at https://prace-ri.eu/wp-content/uploads/wp137.pdf

Tasu genHocT oT npoekta PRACE nma 3a uen ga npoy4yu 1 nogobpu npomssogmTenHocTTa Ha codTtyepa 3a
noApaBHABaHE Ha MHOXeCTBeHU nocnegosatesnHoctm MSA_BG Ha KomntoTbpHaTa cuctema EURORA B
CINECA, 32 Kasyc Ha nocnenoBaTe/IHOCTUTE HA rpunHMA BUpPYC. Llenta e onTummsmpaHe Ha Koaa,
npeHacsiHe, mawabupaHe M oueHKa Ha NPOM3BOAMTE/NIHOCTTA Ha NapanenHus codpTyep 3a NoApaBHABaHE
Ha MHOecTBo nocneaosatenHoctu MSA_BG 3a Intel Xeon Phi (apxutektypa MIC). 3a Tasu Len e BHeApeHa
M BepudMUMpPaAHA MapanesHa MHOTOHWUIIKOBA ONTMMM3aumA, BKA. OpenMP. EkcnepumeHTanHuTe
pe3ynTaTh NoKasBaT, Ye xMbpuaHaTa napasenHa peanmsaums, nsnonssawa MPI n OpenMP, ocurypssa
3HauYMTENHO NO-A06pa NPOM3BOAMTENHOCT OT OPUTMHANHUA KOA,.

r.8.16. Charalampidou A., Daoglou P., Folias D., Borovska P., Gancheva V. A Hybrid Implementation of
Massively Parallel Multiple Sequence Alignment Method Based on Artificial Bee Colony Algorithm, PRACE
White Paper, 2014, Available online at https://prace-ri.eu/wp-content/uploads/wp127.pdf

MpoeKTbT ce GoKycupa BbBPXY M3cC/AenBaHe Ha MPOM3BOAMTENHOCTTA M noaobpsasBaHe Ha codTyepa 3a
nogpaBHABAaHE Ha MHOXecTBO 6MonorMyHM nocnegosatenHocTn MSA_BG Ha cynepkommoTbpa
BlueGene/Q JUQUEEN. 3a TasM uen ca MpPOBEAEHM HayyHM eKcrnepumeHTM B obsiactra Ha
61omHbopMaTMKaTa, KaTo Ca M3N0A3BaHM KATO Kasyc Nocnen0BaTeNHOCTM HA rpunHua Bupyc. Lleaunte Ha
npoeKkTa ca ONTMMM3MPaAHE Ha Koga, HaAcTpoiiKa, MawabupaHe, npoduanpaHe W OLEHKA Ha
npov3BoOAMTENHOCTTa Ha codTyepa MSA BG. 3a Tasu uen e paspaboreHa xubpuagHa MPI/OpenMP
napasnenu3auma B ropHaTa YacT Ha Koga camo 3a MPI 1 ca AeMOHCTpMpaHM NpeanuMCcTBaTa Ha TO3M NOAXOL,
ypes pesyataTuTe OT CpaBHUTENHU TecToBe, n3sbpweHn Ha JUQUEEN. EkcnepumeHTanHute pesyntatm
nokasBarT, Ye XMbpuaHaTa napasenHa peannsauma ocurypsasa 3HaYMTENHO No-406pa NPoM3BOANTENHOCT
OT OPUTUHANTHUA KOA,.

.8.17. Borovska P., Gancheva V. Massively Parallel Algorithm for Multiple Sequence Alignment Based on
Artificial Bee Colony, PRACE White Paper, 2013, Available online at https://prace-ri.eu/wp-
content/uploads/wp114.pdf

Tasu genHocT ¢ npoekTa PRACE-2IP uma 3a uen aa npoyym u nogobpu nponsBoauTenHOCTTa Ha codTyepa
3a NoApaBHABaHe Ha MHOXecTBo nocnegosatenHoctu ClustalW Ha cynepkomnioTbpa BlueGene/Q, Taka
HapeyeHus JUQUEEN, 3a Ka3yc Ha nocnenoBaTeIHOCTUTE Ha BUpYca Ha rpmna. MpeHacAHeTo, HacTpoMKaTa,
npoduampaHeTo 1 mawabmpaHeTo Ha TO3M KO, Ca M3BBPLUEHW B TO3M acnekT. [lpoeKkTMpaH e napaneneH
BXOZHO-U3X0A€EH MHTepdec 3a epeKTUBHO NOC/NeL0BaTEe/IHO BbBEXKAAHE Ha HAabop OT AaHHWU, B KOMTO
JIOKa/IHWUTE TNaBHU Ha NOAFPYNUTE Ce rpuxKaT 3a onepaumATa No YeTeHe U M31byYBaT Habopa OT JaHHM KbM
CBOMUTE NOAYMHEHM yCTponcTBa. ONTUMANHUAT pa3mep Ha rpynaTta e u3cnenBaH U epeKkTuTe OT pasmepa
Ha 6ydepa 3a yeTeHe BbPXY NPOU3BOAMTENHOCTTA HA YETEHE Ca eKCNEPUMEHTUPAHU. [TPUNOKEHMETO KbM
codtyepa ClustalW nokassa, ye TekyLiaTa peanumsaums c napaneneH /0 ocurypasa 3HauuTenHo no-g4obpa
NpPOM3BOAMUTENHOCT OT OPUrMHANHKA KOA C orned Ha |/O cermeHTa, KOeTo Boau 40 6,8 MbTU yCKOpeHue 3a
BbBEXAaHEe HAa HAabop OT JaHHM B c/ly4ailt Ha nsnonssaHe Ha 8192 JUQUEEN sgpa.
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r.8.18. Ko S.-H., Borovska P., Gancheva V. Optimization of Multiple Sequence Alignment Software ClustalW,
PRACE White Paper, 2013, Available online at https://prace-ri.eu/wp-content/uploads/wp71.pdf

Ob6paboTKaTa Ha BMONOTMUYHMTE NOC/IeA0BATE/IHOCTM € KOYOBa 3aJa4a B MoeKysapHaTa buonorus. Tasm
Hay4YHa 061acT U3UCKBA MOLLHW U3UYUCIUTENHWN pecypcu 3a nscieaBaHe Ha ronemum Habopu ot 6MonornyHU
AaHHW. MapanenHute in silico cumynaunm, 6as3mpaHm Ha MeToam U aITOPUTMK 3@ aHaIN3 Ha BUMOIOTUYHM
OaHHM C NOMOLLTA Ha BUCOKOMPOU3BOAUTETHWN pasnpeneieHn N3YMUC/IEHNSA, Ca OT CbLLLECTBEHO 3HAYeHMe
33 YCKOpABaHE Ha M3CNeABaHMATA M HamaNABaHE Ha MHBecTUUMUTe. [oApPaBHABAHETO Ha MHOXECTBO
nocneAoBaTe/IHOCTM € LWMPOKO M3N0/s3BaH meTos 3a 06paboTKka Ha BMONOrMUYHM Noc/eaoBaTe/IHOCTU.
Uenta Ha TO3M meTon e noppasHaBaHe Ha [AHK wn npotenMHoBM nocnegosatenHoctu. Tasu cratuvA
npeacTasa MHOBATUMBEH NapasneneH anroputbem MSA_BG 3a MHOXKeCTBEHO NogpaBHABaHEe Ha BMOIOrMYHU
nocnef0BaTe/IHOCTU, KOWTO € CUAHO mawabupyem M cbobpaseH C MeCTONONOKEHUETO. ANTOPUTBMBT
MSA_BG e utepaTmBeH U ce OCHOBaBa Ha KOHLLENLMATA 3@ METAEBPUCTUKA Ha U3KYCTBEHA NUYENHA KONOHUSA
M KOHUEeNuuATa 3a Kopenauma Ha aJropUTMUYHM U apXUTEKTYPHU MNPOCTpPaHCTBA. KOHCTpympaHa e
meTadopaTa Ha meTaeBpucTmkata ABC 1 ca gedrHUpaHm yHKUMOHATHOCTUTE Ha areHTute. NMpoekTnpaH
€ KOHUENTYa/IHWAT napaneneH mMogen Ha U3YUCAEHWEe U € KOHCTPYMpaHa anroputmMmyHaTa pamMKa Ha
NPOEKTUPaHMA napanefeH anropuTobm. EKcnepumeHTanHW cumynaumm Ha 6asata Ha napanenHo
BHegpABaHe Ha anroputbm MSA BG 3a nogpaBHABAHE Ha MHOMECTBO MNOCNEAO0BATE/NHOCTM BbPXY
XeTeporeHeH KOMMaKTeH KOMMIOTbPEH KAbCcTep U cynepkomnioTbp BlueGene/P ca nposeaeHu 3a Kasyca
OT WM3CcNeABaHETO Ha BapuabuaHOCTTa Ha TPUNHMA  BUMPYC. AHaAM3UTE HA OUEHKATa Ha
npou13BoAMTENHOCTTA U NpodUIMPaAHETO NOKa3BaT, Ye NnapanesiHaTa cucTema e 4obpe banaHcMpaHa KakTo
Nno OTHOLWIEHME Ha paboTHOTO HaTOBapBaHE, Taka M MO OTHOLIEHME Ha pa3mepa Ha MallMHaTa.

My6aukayuu c IF/SJIR

3.31.1.Sharabov M., Tsochev G., Gancheva V., Tasheva A. Filtering and Detection of Real-Time Spam Mail
Based on a Bayesian Approach in University Networks. Electronics. 2024; 13(2):374. . IF=2.9 (2022) /
SIR=0.644 (2023) / Q2, Scopus / WoS

C HaB/M3aHETO Ha UMDPOBUTE TEXHONOTMM KAaTO Hepasae/iHa YacT OT AHELHOTO exeAHeBre, PUCKBT OT
nNpo6u1sM B MHGOPMALIMOHHATA CUTYPHOCT HapacTeBa. CnambT NO MMENA, U3BECTEH KaTo HeXKenaHa nolua,
npogb/iXKaBa fa MNPeAcTaBAABa 3HAYMTENIHO NPEeAU3BMKATeNCTBO B AurutanHata cdepa, 3aaMBaitku
BXOAALLM KYTUWN C HEXKENAHWN 1 YeCcTo Henoaxoaaium cbobuieHuns. To3n 6e3MMN0CTEH NPUTOK Ha HeXenaHa
nolwa He CamMo HapyllaBa NPOAYKTMBHOCTTA Ha MOTPebUTenuTe, HO CbLLO TaKa Mopaxga onaceHus 3a
CUIYPHOCTTa, Tbil KAaTO YecTo CAYKWM KaTo CPeaCTBO 3a ONUTM 3a OQULIKHE, pPasnpocTpaHeHue Ha
3/I0HamepeH codTyep u ApyrmM Kubepsanaaxu. PasnpocTpaHeHMETO Ha cnama ce NoAxpaHBa OT eBTUHOTO
My pa3npocTpaHeHMe 1M cnocobHoCcTTa My Aa A40CTUra A0 LWMPOKa ayaAUTOpUSA, N3N0A3BalKM YA3BUMMOCTM B
cUCTEMUTE 3a eNIeKTPOHHa nouwa. MybnkauusaTa 6enexun HayanoTo Ha 3a4bnb0OYEeHO MpoyyBaHe Ha
KM3HEecnocobHOCTTa M MOTEHUMANHOTO BHeApABaHe Ha cTabwaHa cuctema 3a OuUATpUpaHe W
npegoTBpaTABaHe Ha Cnam, CreuuasHO MPUrodeHa 3a YHWBEPCUTETCKUTE Mperku. C eckanupauiarta
3aMn/iaxa OT XaKepCKW aTaku, HasvpaHu Ha e/IeKTPOHHa MoWa, M HemnpeKbCHaTMsA MOTOK OT Cham,
HeobxoAMMOCTTa OT BceobxBaTeH U epeKTUBEH MEXaHM3bM 3a 3aliMTa B PAMKMUTE Ha aKageMWUYHUTE
WHCTUTYUMWU CTaBa BCe MO-HANOMMWTeNHa. [poyyBalikM MOTEeHUMaNHM pelleHus, ToBa M3cnenBaHe ce
3a4bn604YaBa B NPUIOKMMOCTTA M edMKAcHOCTTa Ha Bayes GUATPU, KNac BEPOATHOCTHM KnacudpukaTopm,
M3BECTHM CbC CBOATA CNOCOBHOCT Aa pasrpaHM4YaBaT NErMTUMHU MMENAN OT cnam cbobuieHus. Bayes
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dUNTPUTE M3MON3BAT CTAaTUCTUUYECKU aANTOPUTMKU 33 aHaNM3MPaHe Ha CbAbP)KaHMETO Ha UmelnuTe,
moaenuTe Ha obydyeHue U GyHKUMUTE 3@ TOYHO KaTeropmMsmpaHe Ha BXOAAWMTe MMeNnn. PesyntatuTe,
nosy4yeHn oT noaxofa Ha Bayes ca NONOXKUTENHM, MaKap M Aa He A0CTMraT 3a40BOAUTENHM HUBA.
OueBMAHO €, 4Ye CbLEecTBeHUTe noAobpeHMAa MoraT 3HauyuTeNHO Aa NoBMWAT e(PUKACHOCTTA Ha
npegnoXKeHns moayn 3a GUATPUPAHE Ha cnam Ypes BHeApABaHE Ha Pa3IMYyHK cTpaTernn. B obobuieHme,
eKCNepuMeHTaIHUTE OTKPUTUA MOTBBbP)KAABAT YMECTHOCTTa Ha rpadukute Ha Bayes B cdepaTta Ha
duntpmpaHeTo Ha cnam. OuyeBMAHO e obaye, Ye ca HaNloXKMUTE/IHU CbLLECTBEHU NoaobpeHma. KaTo TakumBa,
6baeLwmTe yCUama Le ce CbCpenoToyaT BbpXy BKIOYBAHETO HA HOBWU NPO3PEHUSA 33 AaHHU U CTPUKTHOTO
oueHsiBaHe Ha epeKTMBHOCTTA Ha anTepHATUBHUTE KAacuPuUKaTopu. Te3n KOJIEKTUBHU YCUAUA Ca TOTOBU
[,a OCUTypAT OKOHYaTe/IHO peLleHmne, KOeTO HaAXBbps HAaCTOALWMTE OrPaHNYeHUs, Cb3aaBalikn cTabuneH
M afanTMBEH MEXaHU3bM 3a PUATPMpPAHE Ha HEMKENaHa MoLLa 33 ONTMMAJIHA CUTYPHOCT Ha eNeKTPOHHaTa
noLua.

3.31.2. Gancheva V., Galabova L. Platform for Learning and Virtual Reality in Animal Husbandry, WSEAS
Transactions on Information Science and Applications, pp. 163-169, 2023, DOI 10.37394/23209.2023.20.19
Scopus, SIR = 0.126 (2023), Q4

B AHewHo Bpeme UMPPOBUTE TEXHONOMMM Ce W3MON3BaT LIMPOKO B chepaTa Ha obBpasoBaHMETO.
BupTtyanHata u go6aseHa peanHoct 1 3D TexHoNOrMMTE HaBM3aT B chepaTta Ha 06Pa30BaHNETO Ha BCUYKM
obpasoBaTtesiHM HMBA. Te ca NpeAnocTaBKa 3a NpuaaraHe Ha HOBM NOAX0AM NPV NpeacTaBaHe Ha y4ebHoTo
CbAbp}KaHMe U MO-NeCHOTO My Bb3npuvemaHe u ycBosBaHe OT obyyaemute. PaboTaTta, npeacraseHa B
nybanMKaumaTa, € HacovyeHa KbM M3ciedBaHe M aHaAM3 Ha CUCTeMM, METOAM W UHCTPYMEHTM 3a
anrntanmsauma Ha obpas’oBaHMETO M Cb3fdaBaHe Ha HOBM 0b6pasoBaTeNiHM pecypcu B obiacTTa Ha
¥KMBOTHOBBACTBOTO KaTO MHCTPYMEHTU M Bb3MOXKHOCTM 3a Cb3AaBaHe Ha HOBM 06pa3oBaTesiHM pecypcu B
06/1acTTa Ha XMBOTHOBBACTBOTO, 6a3MpaHO Ha PasWMpPeHa U BMPTyasHa PeasiHOCT, U U3NOo/3BaHe Ha
TpumamepHn (3D) moaenu 3a BusyanusmnpaHe Ha yd4ebHO cbabpKaHue. B nybankaumata e npeacraseHa
WHTerpupaHa naatdopma 3a OTBOPEHa HayKa 1 cnogensHe Ha o6pa3oBaTesiHU Pecypcu, KakTo U cpeaa 3a
ANCTAaHUMOHHO 06yYeHMe M aHaNu3 Ha AaHHU B XMBOTHOBbBACTBOTO, U3B/€YEHU OT y4ebHUTE pecypcu Ha
AafdeH Kypc B cuctemarta. M3cneasaHeTo e Haco4eHO Kbm paspaboTBaHe Ha KOMMIOTbPHO MoAnomaraHa
paMKa B 06/1acTTa Ha AUrMTanM3npaHoTo obpasoBaHmne 1 Cb3daBaHe Ha HOBM 06pa3oBaTe/iHM pecypcu 3a
ANCTAaHUMOHHO 0b6ydyeHMe B KMBOTHOBBLACTBOTO. [peanoxeHaTa nnatpopma nNpeaoctaBa Pas/ivyHM
Ha4YMHU 3a AOCTbN U cnogensaHe Ha 06pa3oBaTenHN pecypcu Ypes umMbpoBM TEXHONOMMM 1 XPaHUANLLE 33
npeaocTaBAHe Ha AOCTbM A0 6e3naaTHU OHNANH KypcoBe 1 y4ebHO ChabpKaHue.

3.31.3. Gancheva V., Georgiev |., Todorova V. X-Ray Images Analytics Algorithm based on Machine Learning,
WSEAS  Transactions on Information Science and Applications, 2023, pp. 136-145, DOl:
10.37394/23209.2023.20.16, Scopus, SIR = 0.126 (2023), Q4

bbp3oTOo pasBuTMEe Ha WMHOOPMALMOHHUTE TEXHONOrMM AOBede A0 OrpOMHO KO/MYECTBO [AaHHMU,
reEHepMpPaHMU OT FONEMM WM CNOMNKHU CUCTEMM W YCTPOMCTBA. MMPUIONKEHUATA B MHPOPMALUOHHUTE
TEXHO/IOTUU, MeAMULMHATA M MHOTO ApYr1 061acTy reHepupaTt rofemm obemu AaHHW, KOUTO NPean3BUKBaT
aHaNM3aTopUTE Ha AaHHWU. AHAAN3BT Ha AaHHW HAMMUPa NPUNONKEHWE B 061aCTU, KbAETO CTaTUCTUYECKMTE
W aHaIMTUYHU METOAM U U3rPaseHNUTe Ypes TAX MOLENM He ca JoCTaTbuHM. B nybamKkaumaTa ce o6cbKRaaT
M3TOYHULUTE Ha MEAMLMHCKM AaHHM, CAydYaun Ha ynotpeba v aHaAU3 Ha AaHHU B MeguuUMHaTa, KakTo U
MeToAM M anropuTMM 3a aHanu3 Ha AaHHu. Lenta v 3agaunTte Ha u3ciedBaHeTo, NpeacTaBeHW B
nybaMKaumaATa, ca Aa ce Npeasioxm aaroputbm 3a ob6paboTKa Ha peHTreHoBM M306pakeHus, 6asmnpaH Ha
WMHCTPYMEHTU U TEXHWKKM OT 06aacTTa Ha MawMHHOTO obyyeHune. dPasaTta Ha npeaBapuTenHa obpaboTka
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BK/AtOYBa TpaHchopmauma Ha n3obparkeHMATa, u3BamMdaHe Ha GYHKLMM 1 M360p Ha HabopKM OT AaHHM 3a
obyuyeHune u TectBaHe. NMpeasaputenHata 06paboTka Ha faHHM AaBa Bb3MOXKHOCT 32 06paboTKa Ha AaHHH,
KOMTO MHaye He B1xa 6uam noaxoaaium, Ypes KopurmpaHe Ha AaHHUTE KbM creunduKauumnTe, ycTaHOBEHM
OT BCAKaA NpoLeaypa 3a U3B/MYaHe Ha JaHHW. Bcaka xapakTepucTmka ce nscnensa Ha BTopua eran, 3a 4a
ce naeHTMPULMpaT n KnacmbuumpaTt BCMYKM NOTeHUManHu mogenu. B nocnegHua etan ¢ nomoLuta Ha
aNropuTLM 33 MAWKMHHO obyyeHune ce mM3bupa Hall-ePeKTUBHUAT MOLEN 33 M3BAWYAHE HA WABAOH Ha
MOZEeNa UAn noBeaeHne Ha gaHHuTe. MNpeasoKeHUAT anropuTbM e TeCTBAH C NOMOLLTA HA Ny6AUYHO
[OCTbNHU HAabopW OT AaHHWM 3@ PEHTFEHOBM M306paXKeHMA C OTBOPEH Kog 3a 0byyeHWe M TecTBaHe Ha
npegnoXeHns noaxos, CbCTOAWM Ce OT YeTUMpU Kaaca: HopmanHo, 6enogpobHa Henpo3payHoCT,
nHesmoHuMAa n COVID-19. 3a uenmrte Ha CUCTEMHOTO TECTBAHE M BaAnAMpaHe Ha afiropMTbma e NpoeKTUpaH
paboTeH npouec 3a KnacudumKaLma Ha MeAULMHCKM N306parkeHus. B ekcnepumeHTanHus paboTeH npouec
Ca onpeaeneHn N BHeAPEHW NeT aAropuTbma B 06/1acTTa Ha MalMHHOTO OByYeHMe: NOTUCTUYHA perpecus,
Naive Bayes, Random Forest, SVM 1 HeBpOHHa mMpeKa. B cpaBHeHue ¢ pesyntatute oT Random Forest,
Logistic Regression, Naive Bayes n SVM, KoHCTaTauumTe OT eKCNEPUMEHTANHUA aHaNU3 N pesynTatuTte
NMOKa3BaT, Ye HEBPOHHUTE MPENKN AaBaT HAW-A0OpPU pe3ynTaTM U Tesn pesyaTaT MoraT 4a ce cYMTaT 3a
HaW-HageXaHW.

3.31.4. Aleksieva-Petrova A., Gancheva V., Petrov M. APTITUDE Framework for Learning Data Classification
Based on Machine Learning, International Journal of Circuits, Systems and Signal Processing, Volume 14,
2020, https://doi.org/10.46300/9106.2020.14.51, SJR=0.156 (2020) Q4, Scopus

AHanun3bT Ha obyyeHMeTo ce CBbpP3Ba C NpuUaraHe Ha MallMHHO 0byYeHue 3a ocurypABaHe Ha NPOrHo3u
3a ycnexa Ha obyyaemuTe 1 npegnucaHuma 3a obyyaemm n yumtenun. OCHOBHaTa uen Ha nybankaumata e aa
npeanoxun pamka APTITUDE 3a KnacuduumpaHe Ha y4ebHM gaHHM, 33 Aa Ce MOCTUrHE aganTupaHe m
NpenopbKM Ha CbAbPKAHMETO Ha Kypca UAM NOTOKA OT AEeMHOCTU Ha Kypca. Ta3n pamka npunara mogen
3a NpPOrHosupaHe Ha oby4eHWETO Ha CTyAeHTU, 6asMpaHO Ha MAWMHHO obydyeHue. MeT anropuTma 3a
MaLlMHHO 0byyYeHMe ce U3MON3BAT 3a OCUTypsiBaHe Ha KnacuduKauma Ha y4ebHM aaHHuM: random forest,
Naive Bayes, k-nearest neighbors, logistic regression u support vector machines. Mpeano)keHaTa pamka
APTITUDE nomara 3a CTpyKTypupaHe 1 CbXpaHeHne Ha ronemmn JaHHU OT XeTeporeHHW U3TOYHULM KaKTo
KaTo LMS, Taka 1 KaTto o6pa3oBaTenHa Urpa; naeHTUdULMpaHe Ha MOAENN, KaTO aHaIM3Mpa NoOBeAEHMETO
Ha obyyaemuTe M MO3BOMABA aHa/NM3M HA OAHHM C OMUCATeNHM, MpPenCcKas3BalM W NpesnucBaLm
pe3yntatu. MNpoeKkTUpaH e aaropuTbM 33 MPOrHO3MpaHe Ha ObyYeHMETO Ha CTyAeHTUTe, 6asMpaH Ha
MalmMHHO obydyeHue 3a 06paboTKa M aHanAU3 Ha AaHHW M OTKPMBAHE HA 3HAHWA NO OTHOLIEHME Ha
OCHOBHMUTE AENHOCTU Ha 0bydyaemusa M yuuTensa. EKCnepuMeHTanHUAT Habop OT AaHHM e MNojayyeH oT
CUCTEMATA 3a ynpaB/ieHWe Ha 0by4YeHMETO U CbabpKa 63774 eKseMnnsapa, XapaKTepusnpalm ce cbe 7
aTtpubyTa. M3non3BaHuM ca nor daisose B cuctemata Moodle 3a aHanu3u. 3a aHanM3 Ha JaHHUTE ce
M3M0/13BaT a/JifOPUTMM 33 FpynupaHe, NpeaocTaBeHM: MAKCMMM3MpPAHE HA OYaKBaHMATA, MepapXuyHO
rpynupaHe, npoctn K-cpefHuM CTOMHOCTM M X-CpegHM CTOMHOCTM 33 HamupaHe Ha Kopenauua B
cTeneHyBaHM AeNHOCTU. MMnaeMeHTUpaHW ca Apyru neT anroputbMa oT 06/aacTTa Ha MalUMHHOTO
obyyeHMe, 3a Aa ce NOTBbPAM TAXHATA NPUIOKMMOCT 3a NPOrHo3npaHe Ha 0OYYEeHUETO Ha CTYAEHTUTE.
Bb3 0CHOBA Ha Pa3/IMYHKN aHAMTUYHU MOLE/NN, KOUTO Ca Cb34afeHM cnel U3NbAHEHMETO Ha NpoLeca Ha
M3BAMYAHE Ha GYHKLMM M HamansBaHe Ha Habop OT AaHHW, NPOTOTUMBT We Obhe BaAMAMPaH U LWe
npoBepu M3Mo3BaeMOCTTa Ha NPea/IoXKeHaTa apXUTEKTYpa.
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SUMMARY OF SCIENTIFIC PAPERS

of assoc. prof. PhD Veska Stefanova Gancheva
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professional field: 5.3. Communication and computer technology
scientific specialty: Systems with artificial intelligence
to the Department of Programming and Computer Technologies
Faculty of Computer Systems and technologies, Technical Univrsity of Sofia
published in SG no. 28 02.04.2024

In this competition are submitted scientific publications different from those included in
the PhD thesis, the procedure and registration in the NACID register for academic position
"Associate Professor" as follows: 50 scientific publications, incl. 32 scientific publications in
publications that are referenced and indexed in Web of Science / Scopus; 2 textbooks and 1 study
manual; 69 citations; 25 research and educational projects; supervision of 2 successfully defended
PhD students, distributed by groups:

1. GroupB
1.1. Indicator B.4. Habilitation thesis - scientific publications, refereed and indexed (minimun 10)
-11.
2. GroupT

2.1. Indicator I.7. Scientific publication in refereed and indexed databases — 17.
2.2. Indicator I.8. Scientific publication in non-refereed peer-reviewed journals or in edited
collective volumes — 18.

3. Group [l
3.1. Indicator [1.12. Citations or reviews in refereed and indexed scientific publications — 58.
3.2. Indicator [1.14. Citations in non-indexed peer-reviewed journals — 11.

4. GroupE
4.1. Indicator E.17. Supervision of a successfully defended PhD student — 2.
4.2. Indicator E.18. Participation in national scientific or educational project — 14.
4.3. Indicator E.19. Participation in international scientific or educational project — 8.
4.4. Indicator E.20. Management of national scientific or educational project — 1.
4.5. Indicator E.22. Funds raised for projects managed by the applicant — 1.
4.6. Indicator E.23. Published university textbook or a textbook used on school network — 2.
4.7. Indicator E.24. Published university manual or a manual used on school network — 1.
4.8. Indicator E.29. Management of scientific or educational project — 2.

5. Group X
5.1. Nokasarten ¥.30.Schedule of lectures for the last three years — 722 hours.

6. Group3
6.1. Indicator 3.31. HayuHu ny6amKkaumm B cnncaHuna ¢ umnakT pakTop (IF Ha Web of Science)
n/van c umnakt paHr (SJR) Ha Scopus — 4.
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Habilitation work — scientific publications (at least 10) published in editions
that are referenced and indexed in world-recognized databases with scientific
information

The submitted 11 scientific publications are unified by the main topic of "Intelligent
methods and tools for processing biomedical data". The papers have been published in refereed
and indexed in world-recognized scientific information databases Scopus/Web of Science after
receiving the educational and scientific degree "doctor" and occupying the academic position
"Associate Professor", in peer-reviewed scientific editions: international journals with IF/SJR (8)
and proceedings of international conferences (3).

The scientific papers submitted for review address issues related to the use of artificial
intelligence techniques, algorithms and tools for computer simulations in bioinformatics and
medical image processing. The development of technologies for the generation of biomedical
data - sequencers that generate genetic data and imaging tools - computed tomography images,
nuclear magnetic resonance images, multi-layer microscopic images in cell analysis, etc. lead to
the accumulation of a large volume of heterogeneous data. The past decade has seen an
explosion in the amount of data available in bioinformatics and medicine. The amount of data is
becoming so large that traditional data analysis platforms and methods can no longer meet the
need to quickly perform data analysis and knowledge extraction tasks in the life sciences. Artificial
intelligence and machine learning, including convolutional neural networks, are increasingly
entering the fields of bioinformatics, healthcare and medicine. Bioinformatics is a rapidly
developing field enabling scientific experiments through computer models and simulations. A
challenge in data analysis is to offer integrated and modern access to the progressively growing
volume of data, as well as efficient algorithms for their processing. The conducted research is
related to the development of an integrated open technological platform for the development of
work processes, consisting of a set of software tools for automating the computational process
when conducting scientific experiments and implementing intelligent solutions for managing and
extracting knowledge from multidimensional data. Methods and algorithms for the analysis of
biomedical data, based on mathematical modeling and metadata synthesis, have been developed
and optimized to ensure high quality of analysis, reduced computational complexity, and the
possibility of parallel processing. The results are increased efficiency in the analysis of large arrays
of biomedical data.

B.4.1. Gancheva V., Stoev H. Optimization and Performance Analysis of CAT Method for DNA Sequence
Similarity Searching and Alignment. Genes. 2024; 15(3):341, IF=3.5 (2022) / SJR=0.817 (2023) / Q2, Scopus
/ WoS

This paper presents a new version of the pairwise DNA sequences alignment algorithm, based on
a new method called CAT, where a dependency with a previous match and the closest neighbor
are taken into consideration to increase the uniqueness of the CAT profile and to reduce possible
collisions, i.e., two or more sequence with the same CAT profiles. This makes the proposed
algorithm suitable for finding the exact match of a concrete DNA sequence in a large set of DNA
data faster. In order to enable the usage of the profiles as sequence metadata, CAT profiles are
generated once prior to data uploading to the database. The proposed algorithm consists of two
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main stages: CAT profile calculation depending on the chosen benchmark sequences and
sequence comparison by using the calculated CAT profiles. Improvements in the generation of
the CAT profiles are detailed and described in this paper. Block schemes, pseudo code tables, and
figures were updated according to the proposed new version and experimental results.
Experiments were carried out using the new version of the CAT method for DNA sequence
alignment and different datasets. New experimental results regarding collisions, speed, and
efficiency of the suggested new implementation are presented. Experiments related to the
performance comparison with Needleman—Wunsch were re-executed with the new version of
the algorithm to confirm that we have the same performance. A performance analysis of the
proposed algorithm based on the CAT method against the Knuth—Morris—Pratt algorithm, which
has a complexity of O(n) and is widely used for biological data searching, was performed. The
impact of prior matching dependencies on uniqueness for generated CAT profiles is investigated.
The experimental results from sequence alignment demonstrate that the proposed CAT method-
based algorithm exhibits minimal deviation, which can be deemed negligible if such deviation is
considered permissible in favor of enhanced performance. It should be noted that the
performance of the CAT algorithm in terms of execution time remains stable, unaffected by the
length of the analyzed sequences. Hence, the primary benefit of the suggested approach lies in
its rapid processing capabilities in large-scale sequence alignment, a task that traditional exact
algorithms would require significantly more time to perform. The approach of precomputing
metadata and applying the trilateration principle provides a solution for the problem of slow
alignment and similarity searching of biological data. Modification of the benchmark sequences
and the way profiles are calculated and how they are compared results in the output of the
comparison. This makes the approach adjustable to the desired level of accuracy. The
experiments underscore the efficiency of the proposed algorithm and its potential to significantly
speed up the process of DNA sequence alignment by leveraging the refined CAT profiles. The
updated algorithm promises to be a valuable tool in bioinformatics, offering a faster and more
reliable means for processing the vast and growing repositories of genetic data.

B.4.2. Gancheva V., Stoev H., An Algorithm for Pairwise DNA Sequences Alignment. Bioinformatics and
Biomedical Engineering. Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), vol 13919, 2023, Scopus, SIR = 0.606 (2023), Q3

A new algorithm for arranging DNA sequences based on the suggested CAT method is proposed,
consisting of an algorithm for calculating a CAT profile against the selected reference sequences
and an algorithm for comparing two sequences, based on the calculated CAT profiles.
Implementation steps, inputs and outputs are defined. A software implementation of the
proposed method for arranging biological sequences CAT has been designed and developed.
Experiments have been carried out using different data sets to align DNA sequences based on CAT
method. An analysis of the experimental results have been done in terms of collisions, speed and
effectiveness.

The proposed new method for DNA sequences alignment, called CAT, based on the trilateration
method, is experimentally verified. Three constant benchmarks have been established for the
application of trilateration, which creates a constant favorite sequence - ie. independent of the
records in the database and remains the same when the set is changed. Since the benchmark
sequences established are constant (i.e. they do not depend either on the data or on their
number), this allows the comparisons to be made at the very beginning — when the sequences is
uploaded into database and this to be metadata information, accompanying each sequence. In
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this way, there is no need to compare sequences during lookup (the slowest operation), but
instead only the metadata generated when the data is entered is compared. The generation of
the CAT profiles is done once during the data upload, which al-lows the profiles to be used as
accompanying metadata information for the sequenc-es. Search comparisons with the CAT
method are minimized and have a constant O(24) algorithm complexity, which helps optimize
searches in large biological da-tasets and makes it suitable for implementation as a first step in
more refined algo-rithms like FASTA. Based on the CAT profiles, sequences can be organized into
a hierarchical storage structure to be used as a database for biological data storage in search-
optimized systems. The paper presents the results of the developed program implementation of
the pro- posed method CAT for biological sequences alighnment. Experiments have been carried
out with different datasets for DNA sequence alignment using the triplet-based CAT method. An
analysis of the experimental results have been made. The analysis of the experimental results
obtained by sequence alignment shows a small deviation of the proposed algorithm based on the
CAT method, which can be ignored if this deviation is acceptable at the expense of performance.
The execution time of the Needleman-Wunsch algorithm increases as the length of the sequences
in- creases. The time efficiency of the CAT algorithm remains constant regardless of the length of
the sequences. Therefore, the advantage of the proposed method is the fast processing in the
alignment of large sequences, for which the execution of the exact algorithms takes a long time.

B.4.3. Gancheva V., Jongov T., Georgiev |. Medical X-Ray Image Classification Method Based on
Convolutional Neural Networks, Lecture Notes in Computer Science (including subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics), vol 13920, pp. 225-244, 2023, Scopus, SJR =
0.606 (2023), Q3

Artificial intelligence and machine learning, including convolutional neural networks are
increasingly entering the field of healthcare and medicine. The aim of the study is to optimize the
learning process of convolutional neural networks through X-ray images pre-processing. A model
for optimizing the overall architecture of a classifying convolutional neural network of chest X-
rays by reducing the total number of convolutional operations is presented. The method can be
applied in any field of image classification. The experimental results of the research prove the
successful application of the optimization process on the training of classification convolutional
networks, as the optimization does not affect the accuracy of the trained models. There is a
significant reduction in the training time of each epoch in the optimized convolutional networks.
The optimization is of the order of 25% for the network with an input layer size of 124 x 124 and
about 27% for the network with an input layer size of 122 x 122. At the same time, there is no
significant deviation in the values of losses and accuracy on training data of the three types of
neural networks. The values of losses and accuracy on the validation data show significant
variations, which do not give a significant advantage to any of the neural networks, but rather are
arbitrary. Three datasets have been used for conducting the research — one dataset for X-ray
masks and two datasets for image classification. The images are in lossy jpeg or png format not
of perfect quality, but are suitable for proving the point of the research. The current study is
applied to segmentation and classification of X-ray images of the lung, but the method can be
applied in any field of image classification in which the informative image regions are grouped
and subject to segmentation. Of great importance is the stage of preliminary segmentation and
analysis of the active regions, in which the distribution of the widths and heights of the obtained
active regions is studied. This distribution is necessary to determine the effectiveness of the
described optimization model.
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B.4.4. Gancheva V., Georgiev I. A Scalable Healthcare Data Science Framework Based on Service-Oriented
Architecture, In Proc. of International Conference on Research in Education and Science, May 18-21, 2023,
Cappadocia, Turkiye, pp. 2525-2536, Scopus, SJR=0.106 (2023)

The aim of the research presented in this paper is to propose a conceptual model and architecture
of a service-oriented scalable framework, ensuring the implementation and verification of
methods and algorithms for the integration, management, analysis, and visualization of
biomedical data and the implementation of scientific research for the needs of precision
medicine. The system architecture for big biomedical data analytics and discovering useful
knowledge from data consists of the following components: biomedical data sources, data
storage, data integration and preprocessing, real-time data flow, stream processing, analytical
data storage, data modeling and analysis, and results visualization. Parallel processing and
streaming technologies are used. Multiple data can be updated in the research data warehouse
for analysis and visualization. A feed-forward artificial neural network is designed for data
analysis, and during the training process, the input data is divided into training data and test data.
The training error and its distribution over the weights of the neurons in the network are
determined. A reduced set of statistical records related to cardiovascular disease analysis has
been used as experimental data. The original database contains 76 attributes, and 14 of them
have been used for the study. In addition, the data is split in a ratio of 0.8 to 0.2. The first 80% of
the data was used to train the neural network and the remaining 20% to test the trained network.
The calculated accuracy increases with increasing epochs and is higher for the training data and
lower for the validation test data. Thus, the trained model can be saved, and loaded on another
system, as well as available for review of the weight values. The trained model is applied in the
system to calculate new input parameters that were not used either in training or validation.

B.4.5. Gancheva V. Platform for Big Biomedical Data Streams Management and Analytic, International
Journal of Circuits, Systems and Signal Processing, pp. 580 - 588, ISSN 1998-4464, Scopus, SIP = 0.156
(2020), Q4

A platform for multidimensional large-scale biomedical data management and analytics is
presented in this paper. The goal is to suggest an intelligent solution as integrated, scalable
workflow development environment consisting of a suite of software tools to automate the
computational process in conducting scientific experiments.The suggested platform aims
intelligent data management, analysis and visualization. The advantages in data management,
analysis, knowledge discovery and visualization empower the scientists to achieve new scientific
breakthroughs. As a result, the research work is directed towards developing computer aided
diagnostic system for solving problems in the field of precision medicine. A breast cancer
prediction algorithm based on machine learning is presented. The research techniques follow the
processing pipeline for discovering useful knowledge from a collection of data and cover the
following: data preprocessing; knowledge discovery and decision making; comprising results and
interpreting accurate solutions from the observed results. Four machine learning algorithms for
breast cancer classification are selected and evaluated experimentally: Random Forest, kNN,
Logistic Regression, and SVM.
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B.4.6. Gancheva V., Borovska P. SOA Based System for Big Genomic Data Analytics and Knowledge
Discovery, Proceedings of 10th IEEE International Conference on Intelligent Data Acquisition and Advanced
Computing Systems: Technology and Applications (IDAACS), DOI: 10.1109/IDAACS.2019.8924370,
Scopus/ Web of Science

SOA based system for adaptive knowledge discovery and decision-making based on big genomic
data analytics is proposed in this paper. The system architecture is comprised of web services for
data integration, preprocessing of large data streams, knowledge discovery based on genomic
data analytics, knowledge interpretation and results visualization. The designed system
architecture is comprised of web services for: (1) searching and integration of heterogeneous data
from different data sources and in various formats; (2) data preparation, cleansing, filtering and
selection; (3) data processing and analyses, and (4) knowledge representation and results
visualization. The future work is to make experiments thought the system in the area of molecular
biology. The spectrum of case studies comprises identifying regulatory elements in sequenced
genomes, and prediction of the type and malignance of breast cancer. This will enable fast
processing of clinical observations and laboratory analyses data and comparison with the
available data accumulated so far in support of precision medicine.

B.4.7. Gancheva V., Georgiev |. Software Architecture for Adaptive In Silico Knowledge Discovery and
Decision Making Based on Big Genomic Data Analytics, AIP Conference Proceedings 2172, 090009 (2019),
International Conference on Application of Mathematics in Engineering and Economics (AMEE’19), AIP
Conference Proceedings, Scopus/ Web of Science, SJR =0.190 (2019)

Software architecture for adaptive knowledge discovery based on big genomic data analytics is
presented in this paper. The software architecture is comprised of layers for data integration and
preprocessing, database/data warehouse server, data discovery engine, pattern evaluation and
graphical user interface. The big genomic data architecture consists of data sources, storage,
integration and preprocessing, real data stream, stream processing, analytical data store, analysis
and reporting. An algorithm for prediction of breast cancer based on machine learning for
processing and analysis of big genomic data and knowledge discovery with respect to
personalized treatment is presented. The proposed algorithm for breast cancer classification is
implemented using Stochastic Dual Coordinate Ascent (SDCA) method and Wisconsin breast
cancer database. Experimental results are presented and discussed. The purpose of the study is
to apply the software architecture on big genomic data analytics by practical experiments for
specific case study identifying regulatory genetic elements in sequenced genomes, and prediction
of the type and malignancy of breast cancer. This will enable fast processing of clinical
observations data and comparison with the available data accumulated so far in support of
precision medicine. The proposed software architecture is based on machine learning and
procedures for generating models and rules tailored to the target of scientific research. An
integrated approach for support of the knowledge discovery, based on adaptive machine learning
and adaptive procedures for generating rules according to the goal of scientific research is
explained. The advantage of the proposed framework is automatic generation of the hypothesis
and options for decisions making on the basis of the learning data set analysis, while the
verification and validation is conducted via benchmark testing data set and the expertise of the
researchers of the relevant area.
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B.4.8. Gancheva V., Stoev H. DNA Sequence Alignment Method Based on Trilateration, Bioinformatics and
Biomedical Engineering, Lecture Notes in Computer Science, 2019, vol. 11466, Springer, Cham, pp. 271-
283, Scopus/ Web of Science, SJIR = 0.427 (2019), Q2

The effective comparison of biological data sequences is an important and a challenging task in
bioinformatics. The sequence alignment process itself is a way of arranging DNA sequences in
order to identify similar areas that may have a consequence of functional, structural or
evolutionary relations between them. The goal of this paper is to present a new effective and
unified method for sequence alignment on the basic of trilateration method. This method
suggests solutions to three major problems in sequence alignment: creating a constant favorite
sequence, reducing the number of comparisons with the favorite sequence, and unifying /
standardizing the favorite sequence by defining benchmark sequences. An innovative method for
searching DNA sequences based on the trilateration method is proposed in this paper. Three
constant benchmarks for the trilateration implementation have been defined, which create a
constant favorite sequence, i.e. it does not depend on the data in the database and change
remains the same. This allows making comparisons at the outset — during input of the sequences
in the database and it can be recorded as metadata to each sequence. Thus, there is no need to
make a comparison of the sequences during the search, but instead will only compare the
metadata. By establishing benchmark sequences have been solved the problem of unification /
standardization of sequence favorite for all facilities using the described algorithm to compare.
Calculations suggested in proposed algorithm is relatively simple and fast, making it suitable for
use as a first step in biological sequences alignment algorithms.

B.4.9. Borovska P., Gancheva V., Georgiev |. Platform for Adaptive Knowledge Discovery and Decision
Making Based on Big Genomics Data Analytics, Bioinformatics and Biomedical Engineering, Lecture Notes
in Computer Science, 2019, vol. 11466. Springer, Cham, pp. 297-308, Scopus/ Web of Science, SIR = 0.427
(2019), Q2

In the past years, researchers and analysts worldwide determine big data as a revolution in
scientific research and one of the most promising trends that has given impetus to the intensive
development of methods and technologies for their investigation and has resulted in the
emergence of a new paradigm for scientific research Data-Intensive Scientific Discovery (DISD).
The paper presents a platform for adaptive knowledge discovery and decision making tailored to
the target of scientific research. The major advantage is the automatic generation of hypotheses
and options for decisions, as well as verification and validation utilizing standard data sets and
expertise of scientists. The platform is implemented based on scalable framework and scientific
portal to access the knowledge base and the software tools, as well as opportunities to share
knowledge and technology transfer. In this paper, a platform for adaptive knowledge discovery
and decision-making based on big data analytics is proposed. The major advantage is the
automatic generation of hypotheses and options for decisions, as verification and validation are
performed using standard data sets and expertise of scientists. The tools for utilizing the platform
are scalable framework and scientific portal to access the knowledge base and the software tools,
as well as opportunities to share knowledge, and technology transfer. Web portal provides
services to access and extract knowledge out of biological data and execute parallel software
applications for big genomics data analysis. An integrated approach to support knowledge
discovery and decision-making based on big data analytics, adaptive machine learning and
adaptive procedures for generating rules according to the goal of scientific research is presented.
The future work is to make in silico experiments on the platform based on big genomic data
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analytics for scientific research in the area of molecular biology. The spectrum of case studies
under investigation comprises identifying regulatory elements in sequenced genomes, and
prediction of the type and malignance of breast cancer. This will enable fast processing of clinical
observations and laboratory analyzes data and comparison with the available data accumulated
so far in support of precision medicine.

B.4.10. Borovska P., Gancheva V., Georgiev |., lvanova D., Hybrid Parallel Multiple Sequence Alignment
Based on Artificial Bee Colony on the Supercomputer JUQUEEN, Proceedings of International Conference
on Electrical Engineering and Computer Science (EECS), Bern, Switzerland, 2017, pp. 47-51, ISBN: 978-1-
5386-2086-1, DOI: 10.1109/EECS.2017.18, Scopus/ Web of Science

The paper focuses on performance investigation and improvement of multiple biological
sequence alignment software MSA_BG on the BlueGene/Q supercomputer JUQUEEN. For this
purpose, scientific experiments in the area of bioinformatics have been carried out, using as case
study influenza virus sequences. The parallel software MSA_BG for multiple sequence alignment
has been ported and tuned on the Blue Gene/Q supercomputer JUQUEEN. The objectives of the
investigation are code optimization, porting, scaling, profiling and performance evaluation of
MSA_BG software. To this end we have developed hybrid MPI/OpenMP parallelization on the top
of the MPI only code and we showcase the advantages of this approach through the results of
benchmark tests, performed on JUQUEEN. The experimental results show that the hybrid parallel
implementation provides considerably better performance than the original code. Hybrid
MPI/OpenMP parallelization was implemented and evaluated experimentally. Parallel
performance was investigated and optimized through benchmark tests and profiling. The
implementation of hybrid MPI/OpenMP parallelization on MSA_BG reduces up to a good factor
the overall runtime of the MPI only version of the application as it allows us to fully occupy the
CPU capacity of a JUQUEEN node with threads. It should also be noted that runs using the hybrid
implementation resulted in better quality of sequence alignments due to additional randomness
that was produced by the Mersenne Twister generator. The performance estimation and analyses
show that the hybrid parallel program implementation of MSA_BG algorithm scales well as the
number of the cores increases and is well balanced both in respect to the workload and machine
size. The optimized code is universal and can be applied for other similar research projects and
experiments in the field of bioinformatics. MSA_BG software allows researchers to conduct their
experiments and perform simulations with very large amounts of data.

B.4.11. Borovska P., Gancheva V., Landzhev N. Massively Parallel Algorithm for Multiple Biological
Sequences Alignment, Proceedings of the IEEE International Conference on Telecommunications and
Signal  Processing (TSP), Rome, Italy, ISBN 978-1-4799-0402-0, pp. 638-642, DOl:
10.1109/TSP.2013.6614014, Scopus/ Web of Science

In silico biological sequence processing is a key for molecular biology. This scientific area requires
powerful computing resources for exploring large sets of biological data. Multiple sequence
alignment is widely used method for biological sequence processing. The goal of this method is
DNA and protein sequences alignment. This paper presents an innovative parallel algorithm
MSA_BG for multiple alignment of biological sequences that is highly scalable and locality aware.
The designed MSA_BG algorithm is iterative and is based on the concept of Artificial Bee Colony
metaheuristics and the concept of algorithmic and architectural spaces correlation. The metaphor
of the ABC metaheuristics has been constructed and the functionalities of the agents have been
defined. The conceptual parallel model of computation has been designed. The algorithmic
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framework of the designed parallel algorithm has been constructed. The choice of the algorithm
ABC is based on the fact that in essence it is a hybrid metaheuristics - a combination of methods
based on populations (scouts generate simultaneously a number of possible solutions) and a
method based on trajectories (employed bees perform the local searches around the decisions of
the scouts, seeking to improve the decisions quality). MSA_BG algorithm has a hierarchical
structure, which enables observing the principle of locality (independent calculations), and very
high scalability (hives and swarms), so it is expected high efficiency implementations for petaflops
supercomputers. Parallel performance evaluation and profiling of multiple sequence alignment
on the basis of MSA_BG algorithm on supercomputer BlueGene/P have been proposed in this
paper. The case study is investigating the viral nucleotide sequences and finding out consensus
motifs and variable domains in the different segments of the influenza virus. Parallel performance
parameters such execution time, accelerating time and profiling have been estimated
experimentally. The performance estimation and profiling analyses have shown that the parallel
system is well balanced both in respect to the workload and machine size except for the process
rank O that is the most heavily utilized due to performance of data distribution to all other
processors, communication and synchronization.

Publications outside the habilitation work

r.7.1. Trendafilov |, Gancheva V. Neuromorphic Assisted Sensor Grids, XXXII International Scientific
Conference Electronics, 2023, DOI: 10.1109/ET59121.2023.10279437, Scopus

A particular problem in using artificial intelligence techniques in the sensor grid is the high power
consumption. Remote sensors are usually limited by the amount of power available, thus our general goal
is to minimize it while preserving accurate experimentation results. Using emerging technologies like
spiking neural networks and neuromorphic hardware, we can create sensor grids that perform data
processing with preserving low power consumption. In this paper, we demonstrate a remote node with
integrated visual sensor that works on less than 10mW of energy, while performing continuous scene
monitoring, object detection and classification. The system has intelligent power management and the
ability to send data wirelessly.

I.7.2. Trendafilov I., Gancheva V. Neuromorphic Neurons and Networks for Artificial Intelligence Built Using
Temporal Space Calculations, XXXII International Scientific Conference Electronics, 2023, DOI:
10.1109/ET59121.2023.10279371, Scopus

We deigned a spiking neural network that computes network weights in the temporal dimension. Such a
network can be used for artificial intelligence and deep learning. We demonstrate circuits implementing
blocks for building such a network and then a training model. This enables creation of efficient
Hessenstein-Reichardt detectors observed in motion detection networks in the nature. The proposed
network allows reconfiguration across network layers algorithmically. We had designed a novel spiking
neural network that simplifies the system parameters and reduces the signal dimensionality to binary
signaling. This type of networks should be stable and easy to implement in neuromorphic hardware
enabling the building of very large networks with billions of neurons. The training algorithm allows for
network reconfiguration, a behavior observed in the nature. Further investigations is required but our
working hypnotizes is that such a network can be used to implement any task that requires previous state
of any neuron in the network. In this paper we had demonstrated the technical viability of the method,
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therefore we can proceed with software based simulations of such networks to prove this. We
demonstrated that we can use the charge as an intermediate quantity variable. We had used capacitors
for storing the electric charge, but in future work we plan to investigate the usage of memristors in this
role.

I.7.3. Trendafilov I., Gancheva V. Hassenstein-Reichardt Detector Using Controllable Single Pulse Time-Delay
Circuit for Neuromorphic Hardware, International Scientific Conference Computer Science, 2023, DOI:
10.1109/COMSCI59259.2023.10315865, Scopus

Inspired by the visual system of the fruit fly, a common building block for neuromorphic hardware is
created, which is vital for third-generation neural networks by allowing the delay to be parameterized in
an efficient way. This allows the delay to be parameterized in an inexpensive way. The advantage of our
proposal is the ability to build and test new networks using a dynamic approach in artificial intelligence. A
circuit is designed that creates a pulse delay line with controllable time parameters that can be used to
build Hassenstein-Reichardt detectors and integrate into neuromorphic hardware operating with pulsed
neural networks. The parameters can be changed during training of the neural network. The circuit is
implemented by using two capacitors, each paired with a controllable voltage source. This provides two
independent timing parameters. The first capacitor has a charge proportional to the length of the input
pulse, while the second sets the delay between the input and the output.

r.7.4. Gancheva V. Application of Machine Learning Techniques for Software Anomaly Detection,
International Conference on Applied Mathematics & Computer Science (ICAMCS), Lefkada Island, Greece,
August 8-10, 2023, IEEE Catalog Number: CFP23T98-ART, ISBN: 979-8-3503-2426-6, DOI:
10.1109/ICAM(CS59110.2023.00016, Scopus

A rising variety of platforms and software programs have leveraged repository-stored datasets and remote
access in recent years. As a result, datasets are more vulnerable to malicious attacks. As a result, network
security has grown in importance as a research topic. The usage of intrusion detection systems is a well-
known strategy for safeguarding computer networks. The research presented in this paper proposes a
hybrid anomaly detection method that blends rule-based and machine-learning-based methods. The
advantage of the proposed methodology is the combination of different methods and algorithms. In order
to construct the appropriate rules, a genetic algorithm is utilized. Principal component analysis is used to
extract the relevant features aimed to improve the performance. The suggested method is validated
experimentally using the KDD Cup 1999 dataset, which meets the requirement of using appropriate data.
The proposed software anomaly detection method is verified experimentally by implementing three
classification algorithms. An analysis and evaluation of the obtained results in terms of accuracy and
precision were made. The suggested solution is used to identify and examine four different types of
assaults in a well-known benchmark dataset: Neptune, Ipsweep, Pod, and Teardrop. The KDD Cup 1999
dataset, which satisfies the condition of using acceptable data, is used to empirically validate the suggested
method. The KDD Cup 1999 dataset consists of 41 features that are broken down into required, traffic,
and content aspects, as well as training and test data. The KDD Cup 1999 dataset contains roughly five
million raw data points, with attack data accounting for about 80% of these. After testing the
characteristics specified in the training phase, the data is classified into attack categories and normal
behavior during the machine learning phase.Four "attack" groups and one "normal" category comprise
these statistics. Experiments are performed based on Support Vector Machine, Decision Tree, and Naive
Bayes algorithms and are aimed at accuracy and probability in the analysis of datasets. The analysis done
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shows the best results in the case of the Naive Bayes classification algorithm and can be assumed to be
the most reliable in comparison with the results in the cases of Support Vector Machine and Decision Tree.

I.7.5. Draganov |., Gancheva V. Optimizing the Non-local Means Filtering of CT Images. Medical Imaging and
Computer-Aided Diagnosis. MICAD 2022. Lecture Notes in Electrical Engineering, vol 810. Springer,
Singapore, https://doi.org/10.1007/978-981-16-6775-6_1, Scopus, SJR=0.147 (2022), Q4

In this paper a general optimizing procedure is proposed for the non-local means (NLM) filter. It involves
finding the optimal degree of smoothing, the size of the search window and the size of the comparison
window for a series of Computed Tomography (CT) images. All of them contain Additive White Gaussian
Noise (AWGN) with a particular variance and zero mean, both of which are preliminary unknown. Applying
the optimization procedure over a single slice from the CT packet appears to be efficient enough in finding
the optimal parameters of the filter for the rest of the CT images. Positive results are obtained from
filtering a complete set of CT images from a patient’s body and the quality of the filtration is higher than
that of the Gaussian and Average filters. Experimental results show that the Degree of Smoothing (DoS)
affects the quality of the reconstructed images. The increase of this parameter leads to saturation of both
the Peak Signal to Noise Ratio (PSNR) and Structural Similarity Index Measure (SSIM). There is a minimal
value for DoS which could be found as an optimal at the beginning of the saturation zone. The change of
DoS has no significant effect on the filtration time. The sizes of the search and comparison windows also
have non-linear effect over the quality of the reconstructed images. For both of them there are saturation
areas in the PSNR and SSIM functions. It is possible to select the minimum windows sizes, such that they
lay at the beginning of the saturation zone. Thus, they guarantee best quality of the images at the lowest
computational time. The computational time, itself, increases monotonically with the increase of the
surface of the search and comparison window. The NLM filter provides better quality of the filtered CT
images than the Gaussian and Average filters for wide range of noise level of AWGN. The filtering time of
all three filters does not depend on the noise level. The NLM filter is more than 2 orders of a magnitude
slower than the other two filters. There is no grainy structure in the images, filtered by the NLM, but there
is a little loss of contrast. As a future work optimization of the NLM filter as processing time could be
undertaken.

r.7.6. Ganheva V., Todorova V. Workflow for Medical Data Classification and Analysis, 6th International
Symposium on Multidisciplinary Studies and Innovative Technologies, October 20-22, 2022, Ankara, Turkey,
DOI: 10.1109/I1SMSIT56059.2022.9932780, Scopus

An approach for automated knowledge extraction and decision-making from medical images through a
workflow for preprocessing of incoming X-ray images, analysis, classification and evaluation of the results
is presented in this paper. The designed algorithm for analysis of medical X-rays images is based on
machine learning and consists of three main phases: preprocessing of training and validation datasets,
medical images classification utilizing Logistic Regression, Naive Bayes, SVM methods, evaluation of the
model. A workflow was developed to process and analyze datasets of lung X-ray images containing four
classes, and determine classification accuracy by examining performance evaluation parameters. The
analysis performed shows the advantage of the Logistic Regression results, which are assumed as better
comparing with results obtained by Naive Bayes and SVM. The attribute Category is selected as the target
for the classification. Samples 66% of the data were selected as the training dataset. The remaining data
is used as the test dataset.
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.7.7.Ganheva V., Vetova S. Approach and Concept of Workflow for Animal Husbandry Data Integration and
Analysis, 30th National Conference with International Participation (TELECOM), 27 - 28 October 2022, Sofia,
Bulgaria, pp. 1-4, DOI: 10.1109/TELECOM56127.2022.10017334, Scopus/ Web of Science

A concept for data integration and risk analysis in animal husbandry production is presented in this paper.
The proposed animal husbandry data integration and analysis model structure consists of three layers,
each of which combines the tasks to be performed. The architecture for data integration and its
components are described. The workflow organization is depicted in details including modules and their
connections used for data exchange. On the base of the presented workflow, experiments were
implemented. To perform the experimental part of the study, statistical data on the population of
domestic animals is used. The analysis of their results show the trend in the risk of animal husbandry
production. The model demonstrates the ability to load process and analyze the 141 records initially
defined in the original statistics CSV file. The statistics provide information for analyzing the risk of
extinction of the selected species of domestic animals by breed. The created model for processing and
analyzing statistical data for assessing the risk of extinction of animal breeds is applicable in the field of
animal husbandry. It allows tracking the growth trend of a given breed over a period of time based on pre-
collected statistical data. Based on the automated processing of the data and the assessment of the risk
of extinction and conclusions, as a next step measures can be taken to protect animal breeds. The statistics
provide information for analyzing the risk of extinction of the selected species of domestic animals by
breed.

r.7.8. Draganov |., GanchevaV. Unsharp Masking with Local Adaptive Contrast Enhancement of Medical
Images, Lecture Notes in Electrical Engineering, vol 784. Springer, Scopus, SIR = 0.147 (2022), Q4

In this paper we present a generalized algorithm for unsharp masking of medical images, which takes as
one of its inputs a high contrast image, underwent local adaptive contrast enhancement. Selection of
optimal values of the number of histogram bins, processing window size and intensity lower and upper
limits in iterative manner is part of applying Contrast Limited Adaptive Histogram Equalization (CLAHE).
Optimization procedures for histogram equalization, intensity adjustment, and contrast constrained
histogram equalization algorithms are presented to find optimal parameters for them. Root mean square
contrast, sharpness, and structural similarity between a contrast-enhanced image and the original image
play the role of target parameters. Experimental results reveal higher quality of the output images in terms
of both root mean square contrast and sharpness. Achieved quality, both visually and quantitatively, is
compared to that from the Adaptive Histogram Equalization (AHE) algorithm, limited histogram stretching
and ordinary histogram equalization, which proves its applicability. Tests with CT and X-ray images confirm
the plausibility of the approach taken and the applicability of the resulting images for the roughness-
masking algorithm to use as input. Contrast-limited adaptive histogram equalization yields more detailed
and contrast-enhanced final images followed by histogram equalization and image adjustment algorithms
at the cost of more computational time. Unsharp masking in this general and easy-to-perform form is
considered a useful tool for medical purposes. The algorithm is considered appropriate for processing a
number of types of images, such as CT, X-ray, etc.
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r.7.9. Draganov |., Gancheva V. Optimal Bilateral Filtering of CT Images, International Conference on
Computational Science and Computational Intelligence (CSCl), 2021, pp. 1668-1672, DOI:
10.1109/CSCI54926.2021.00053, Scopus/ Web of Science

In this paper a general optimization algorithm is proposed for tuning the parameters of a bilateral filter
when processing Computed Tomography images, containing Additive White Gaussian Noise. The Peak
Signal to Noise Ratio (PSNR) and the Structural Similarity Index Measure (SSIM) are the target parameters
during the optimization with the explicit aim of achieving their maximums. The operation of the optimal
configuration of the bilateral filter is compared with the results from filtering of the same images with the
Gaussian and average filters. Positive results are obtained and the proposed optimization is considered
applicable not only for Computed Tomography images, but also for Magnetic Resonance Imaging,
multispectral and for hyperspectral images. The objective quality parameters depend, both on the
coverage and on the intensity range used, the dependence of which becomes stronger as the variance of
the available noise increases. Applying the optimization procedure to a slice of a CT image and
subsequently filtering all slices provides an efficient way to obtain the highest quality for the entire set.
Future work on the topic will reveal its applicability not only to different types of images, but also to further
refine the optimization for different types of noise using suitable adapted filter shapes.

r.7.10. Gancheva V. Parallel Multithreaded Medical Images Filtering, International Conference on
Computational Science and Computational Intelligence (CSCI), 2021, pp. 1788-1793, DOI:
10.1109/CSCI54926.2021.00338, Scopus/ Web of Science

The quality of medical images is paramount. Being of high grade, it guarantees the quality of medical
diagnosis, treatment and quality of patient’s life through the means of health care or using automate
intelligent systems for medical diagnosing, treatment and monitoring. The paper presents the
computational challenges in medical images processing. The great challenges are to propose parallel
computational models and parallel program implementations based on the algorithms for medical images
filtering. Parallel computational model based on two-dimensional filters is designed. The proposed parallel
model is verified by multithreaded parallel program implementation. An investigation of the efficiency of
medical images filters based on parallel multithreaded program implementation, applying twodimensional
filters on a given list of compressed jpeg medical images and generating output jpeg images for each type
of applied filter. The applied filters are Brightness Control, horizontal and vertical filter of Sobel, Laplace
and Blur. A number of experiments have been carried out for the case of dataset consisted of 162 whole
mount slide images of Breast Cancer (BCa) specimens scanned at 40x and various number of threads.
Parallel performance parameters execution time and speedup are estimated experimentally. The
performance estimation and scalability analyses show that the suggested model has good scalability.

r.7.11. Ko S.-H., Gancheva V. An Approach for Parallel Reading in Multiple Sequence Alignment, International
Conference Automatics and Informatics, ICAl 2020, DOI: 10.1109/ICAI50593.2020.9311347, Scopus

We propose an approach for faster file reading of multiple sequence alignment input through the use of
MPI-I/0 over a subset of MPI cores. The idea is to let a subset of MPI cores to perform the I/O operation
and locally broadcast to individual neighbors so that the code is less sensitive to the stability of the parallel
file system. It is achieved by creating a number of subgroups under a global MPI communicator. The size
of each subgroup and the buffer size of each reading operation are tuned through the synthetic
benchmark. We verify the performance of our approach by comparing it with the traditional way of
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“sequential file reading and global broadcast”, and apply it to the MPI version of multiple sequence
alignment software ClustalW. We divide total number of MPI rank to sub-groups and let the local master
of each group to conduct I/O operations, instead of opening the I/O protocol to all ranks. Along with this
group size, the acquired data size per a single read instruction also affects much on I/O performance. We
performed extensive benchmark experiments to determine the optimal values of these two parameters.
Benchmark runs result that the best performance is achieved when the group size is 1/4th or 1/8th of total
number of processors and the reading chunk size is set as the file size. In that configuration, parallel I/0
outperforms the serial I/0 by 2 — 4 times at tens or hundreds of MegaByte datasets. The application to the
ClustalW-MPI soft-ware results that the time for storing the sequence data is accelerated by 6.8 times by
the adoption of parallel I/0 with 8192 BlueGene/Q cores. We argue that the current parallel I/O interface
design can provide much gain in I/O performance of many bioinformatics softwares.

r.7.12. Aleksieva-Petrova A., Gancheva V. Petrov M. Software Architecture for Adaptation and
Recommendation of Course Content and Activities Based on Learning Analytics, Proceedings of
International Conference on Mathematics and Computers in Science and Engineering, DOI:
10.1109/MACISE49704.2020.00010, Scopus/ Web of Science

Nowadays the main challenge in learning analytics is to suggest efficient methods and technologies in
order to achieve better learner results. This paper presents a software architecture for adaptation and
recommendation of course content and activities based on learning analytics. It is comprised of layers for
ingestion layer, aggregation layer, storage layer and big data processing and analyses layer. An algorithm
for prediction of student learning based on machine learning for processing and analysis of data and
knowledge discovery with respect to main learner and teacher activities is presented. The proposed
algorithm for student learning classification is implemented by using Averaged Perceptron method.
Experimental results are presented and discussed. The purpose of the study is to apply the software
architecture on learning analytics by practical experiments for specific case study identifying event
elements in sequenced learners' and courses' activities logs, and student learning prediction. The real time
learning and gaming analytics of big data produced by modern e-learning platforms and educational
games, for a learner-centric adaptation of technology enhanced learning is one of main challenge. The
system helps to structure and storage of big data from heterogeneous sources as both LMS and
educational game; identify patterns by analysing learners’ behaviour and allowing data analyses with
descriptive, predictive, and prescriptive results. The experimental data set is obtained from learning
management system and contains of 63774 instances characterized by 7 attributes.

I.7.13. Gancheva V. Knowledge Discovery Based on Data Analytics and Visualization Supporting Precision
Medicine, International Conference on Mathematics and Computers in Science and Engineering, pp. 102 -
105, DOI: 10.1109/MACISE49704.2020.00024, Scopus/ Web of Science

A comprehensive system for precision medicine, which covers all phases of data discovery, data
integration, data preprocessing, building models, data storage, data analysis and visualization can be very
useful to scientists in support of precision medicine. The software system aims intelligent big genomic data
management, analysis and visualization and allows scientists an easy, fast and flexible approach for data
processing. They can choose the services they wish to be executed, use the available data sets in
databases, or enter their own data to be processed. A software application for biological data visualization
has been developed for the purpose of system testing and validation. The proposed application provides
an opportunity for three-dimensional visualization of the proteins structure or DNA sequence
implemented through OpenGL. The three-dimensional modeling of the corresponding macromolecules
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enables one to gain a clear view of the objects complexity at the atomic level. Complex molecules can be
displayed by using modern technologies for 3D modeling.

.7.14. Gancheva V., Georgiev |. Multithreaded Parallel Sequence Alignment Based on Needleman-Wunsch
Algorithm, Proceedings of 2019 IEEE 19th International Conference on Bioinformatics and Bioengineering
(BIBE), DOI: 10.1109/BIBE.2019.00037, Scopus/ Web of Science

Biocomputing and molecular biology are areas that change knowledge and skills for acquisition, storing,
management, analysis, interpretation and dissemination of biological information. This requires the
utilization of high performance computers and innovative software tools for management of the vast
information, as well as deployment of innovative algorithmic techniques for analysis, interpretation and
prognostication of data in order to get to insight of the design and validation of life-science experiments.
Sequence alignment is an important method in DNA and protein analysis. The paper describes the
computational challenges in biological sequence processing. The great challenges are to propose parallel
computational models and parallel program implementations based on the algorithms for biological
sequence alignment. An investigation of the efficiency of sequence alignment based on parallel
multithreaded program implementation of Needleman-Wunsch algorithm is presented in this paper.
Parallel computational model based on Needleman-Wunsch algorithm is designed. The proposed parallel
model is verified by multithreaded parallel program implementation utilizing OpenMP on an 8 cores server
Xeon. A number of experiments have been carried out for the case of various data sets and a various
number of threads. Parallel performance parameters execution time and speedup are estimated
experimentally. The performance estimation and scalability analyses show that the suggested model has
good scalability both in respect to the workload and machine size, and scales better as the number of the
cores increases.

I.7.15. Gancheva V. A Big Data Management Approach for Computer Aided Breast Cancer Diagnostic System
Supporting Precision Medicine, AIP Conference Proceedings 2172, 090012(2019), International Conference
on Application of Mathematics in Engineering and Economics (AMEE'19), AIP Conference Proceedings,
Scopus/ Web of Science, SIR = 0.190 (2019)

An approach to management of large amount of heterogeneous data sets from various data sources for a
breast cancer diagnostic system is presented in this paper. Big genomic data architecture consists of data
sources, storage, integration and preprocessing, real data stream, stream processing, analytical data store,
analysis and reporting. Activities at data management for breast cancer diagnostic system are explained.
Conceptual database architecture for storing data sets of several types in order to support breast cancer
prediction is designed. The breast cancer database comprises of information related to breast cancer
genes and functions - id, name, type, organism, function, and proteins coded, description, link for
retrieving sequence. The patient’s database consists of individual patient data - genetic data, clinical
history, individual life style parameters, clinical tests results, environmental factors. The data sets in the
suggested big data management system are retrieved from the biomedical research databases. The data
management system is platform independent, easy to use and provides access to other databases such
PubMed, NCBI. The purpose is to be used for data storage in a system for big data analytics and knowledge
discovery, especially for the case study of breast cancer diagnostic. The advantages in data management,
analysis, and knowledge discovery empower the scientists to achieve new scientific breakthroughs. As a
result the research work is directed towards rapid management and processing of clinical data for solving
problems in the field of precision medicine.
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r.7.16. Gancheva V. SOA Based Multi-Agent Approach for Biological Data Searching and Integration,
International Journal of Biology and Biomedical Engineering, ISSN: 1998-4510, Volume 13, 2019, pp. 32-37,
Scopus, SIR =0.191 (2019), Q4

Models for extraction and integration of large amount of genomics data, as well as problems related to
heterogeneity, distribution and compatibility of data are presented in this paper. SOA based multi-agent
approach for biological data searching and integration is proposed. A conceptual architecture for
integrating of distributed biological data based on SOA is designed. The architecture is aimed to automate
the data integration and allows the rapid management of large volumes of diverse data sets represented
in different formats - relational, NoSQL, flat files. The integration of different databases is solved by using
multi-agent architecture. The integration system consists of services for transforming the common request
into a specific language request for each local database, depending on its type. The conceptual database
integration is solved by applying translating query approach. Each integrated database is represented by
a separate conceptual scheme called a virtual scheme. This scheme is generated in the collating process,
which compares structural elements from the database to the conceptual model. Service oriented multi-
agent system for searching of biological data from different sources that sends queries to multiple
databases and then compiles the results into a list, depending on the type of source is developed. The
system allows the user to set search criteria and access multiple databases simultaneously. The services
allow the system to be accessed over the Internet by multiple clients (mobile phones, web browsers,
desktop applications) and serving a wide range of users simultaneously.

r.7.17. Borovska P., Gancheva V., Ko S.-H., Scaling of Parallel Multiple Sequence Alignment on the
Supercomputer JUQUEEN, Proceedings of the International Conference on Intelligent Data Acquisition and
Advanced Computing Systems: Technology and Applications IDAACS’2013, Berlin, German, ISBN 978-1-
4799-1426-5, pp. 687-691, DOI: 10.1109/IDAACS.2013.6663013, Scopus

In this paper is proposed optimization, scaling, performance evaluation and profiling of parallel multiple
sequence alignment based on ClustalW algorithm on the supercomputer BlueGene/Q, so-called JUQUEEN,
for the case study of the influenza virus sequences. For this purpose, a parallel I/O interface for
simultaneous and independent access to single file collectively has been designed and verified based on
parallel program implementation on the supercomputer JUQUEEN. Parallel performance evaluation and
profiling of multiple alignment based on parallel program implementation of ClustalW algorithm utilizing
Message passing interface on the supercomputer JUQUEEN have been proposed in this paper. Parallel
performance parameters such execution time, scaling and profiling have been estimated experimentally.
The performance estimation and profiling analyses have shown that the parallel system is well balanced
both in respect to the workload and machine size except for the process rank 0 that is the most heavily
utilized due to performance of communication and synchronization. The parallel I/O implementation for
acquiring the sequence dataset results in the strong speed-up for initial procedure. It reaches up to 6.8
times faster than the baseline code in case of 8K cores on JUQUEEN. Yet, the overall gain by the parallel
read is not strong since the input file size is limited due to allocated memory size. JUQUEEN’s memory
allocation per core is 1GB, which limits maximum number of input sequences to approximately 10000
(depending on the sequences length).

r.8.1. Gancheva V. Intelligent Management and Analytics of Big Biomedical Scientific Research, Proceedings
of XV International Scientific Conference e-Governance and e-Communications, Sozopol, June 2023
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The accumulation and storage of huge amounts of data becomes a major source of knowledge. The new
paradigm for research implies a new way of conducting experiments and discovering knowledge. In doing
so, the data are analyzed and hidden models, significant correlations and cause and effect relationships
are sought using intelligent methods for discovering new knowledge. The paper presents the challenges in
creating an integrated open technology platform for implementing intelligent solutions for management
and analysis of multidimensional big biomedical data, automating efficient methods and algorithms for
the analysis of big biomedical data and applying models for their visualization. The main objective of the
platform is to support knowledge extraction and decision-making for the needs of medicine and biology
by offering an integrated solution for management, storage, analysis and visualization of large sets of
heterogeneous data and providing an easy-to-use infrastructure for conducting scientific research and
increasing efficiency.

r.8.2. Todorova V., Gancheva V., Mladenov V. COVID-19 Medical Data Integration Approach, Journal
Molecular Sciences and Applications, Volume 2, pp. 102-106, ISSN / EISSN : 2944-9138 / 2732-9992, DOI:
10.37394/232023.2022.2.11

A conceptual model for medical data integration and processing consisting of three layers and six phases
is proposed. Data management consists of three main phases: data preparation for analysis, interpretation
and visualization, and the preparation phase includes collection, storage, integration of medical data. The
second layer of data analysis involves the application of medical data processing methods. The data
processing process involves manipulating the collected data and performing functions and operations to
extract meaningful information such as validation, sorting, summarizing, analysis, reporting, classification.
The medical data classification phase involves the process of arranging data into groups based on
predetermined criteria. Clustering methods and techniques such as k-Nearest Neighbor (kNN), kMean:s,
Support Vector machine (SVM), Artificial Neural Networks (ANN), Convolutional Neural Networks (CNN),
Naive Bayes, etc. are applied for data purposes. A medical data integration workflow was designed,
including steps to integrate, filter, aggregate, and sort data. The proposed workflow was validated for
SARS-CoV-2 medical data from clinical records of 20400 potential patients.

I.8.3. Borovska P., Gancheva V. Massively Parallel Multiple Sequence Alignment on the Supercomputer
JUQUEEN, NAUN International Journal of Computers, Vol. 12, 2018, pp. 1-8, ISSN: 1998-4308

In silico biological sequence processing is a key task in molecular biology. This scientific area requires
powerful computing resources for exploring large sets of biological data. Parallel in silico simulations based
on methods and algorithms for analysis of biological data using high-performance distributed computing
is essential for accelerating the research and reducing the investment. Multiple sequence alignment is a
widely used method for biological sequence processing. The paper focuses on performance investigation
and improvement of multiple biological sequence alignhment software MSA_BG on the BlueGene/Q
supercomputer JUQUEEN. Experimental simulations on the basis of parallel implementation of MSA_BG
algorithm for multiple sequences alignment have been carried out for the case study of the influenza virus
variability investigation. The objectives of the investigation are code optimization, porting, scaling,
profiling and performance evaluation of MSA_BG software. A hybrid MPI/OpenMP parallelization has been
developed and the advantages of this approach through the results of benchmark tests, performed on
JUQUEEN have been shown. The experimental results show that the hybrid parallel implementation
provides considerably better performance than the MPI only implementation.



Pe3stome Ha Hay4yHUTe Tpygose 4OL. A-p nHXK. B. NaH4YeBa

r.8.4. lvanova D., Borovska P., Gancheva V. Experimental Investigation of Enhancer-Promoter Interactions
out of Genomic Big Data based on Machine Learning, International Journal of Computers, Volume 3, 2018,
ISSN: 2367-8895, pp. 58-62

The main purpose of the paper is to presents the experimental investigation for detection of enhancer-
promoter interactions from genomic big data based on machine learning propose a pipeline for detection
of enhancerpromoter interactions. It is realized by using Decision Tree and Support Vector Machine
classifiers. The experimental framework is based on Apache Spark environment that allows streaming and
real time analysis of big data. Machine learning library of Apache Spark (MLIib) is implemented in python
programming language for processing genomic big data. To perform the results, the enhancer-promoter
interactions GM12878 and K562 datasets are used. Finally, the experimental results are presented and
discussed.

I.8.5. Borovska P., Gancheva V. Parallelization and Optimization of Multiple Biological Sequence Alignment
Software Based on Social Behavior Model, International Journal of Computers, pp. 69-74, ISSN: 2367-8895,
Volume 3, 2018,

The huge amount of biological sequences accumulated in the world nucleotide and protein databases
leads to the necessity of efficient tools for structural genomic and functional analysis. This scientific area
requires powerful computing resources for exploring large sets of biological data. Multiple sequence
alignment is an important method in the DNA and protein analysis, and is generally the alignment of three
or more biological sequences of similar length. As a result of the processing, homology can be derived and
the evolutionary relationships between the sequences can be explored. The goal of this paper is to propose
parallelization and optimization of the multiple sequence alignment software MSA_BG in order to improve
the performance, for the case study of the influenza virus sequences. The objective is code optimization,
porting, scaling and performance evaluation of the parallel multiple sequence alignment software
MSA_BG for Intel Xeon Phi (the MIC architecture). For this purpose a parallel multithreaded optimization
including OpenMP has been implemented and verified. The experimental results show that the hybrid
parallel implementation utilizing MPI and OpenMP provides considerably better performance than the
original code.

I.8.6. Borovska P., Gancheva V., Georgiev |. Hybrid Parallel Implementation of Multiple Sequence Alignment
Software ClustalW on Intel Xeon Phi, Proceeding of Sixth International Conference on Advances in
Computing, Electronics and Communication - ACEC 2017, Rome, ltaly, Page(s) : 47 — 51, Electronic ISBN :
978-1-63248-138-2, DOI: 10.15224/ 978-1-63248-138-2-10

This work is aimed to investigate and to improve the performance of multiple sequence alighnment
software ClustalW on the test platform EURORA at CINECA, for the case study of the influenza virus
sequences. The objective is code optimization, porting, scaling and performance evaluation of parallel
multiple sequence alignment software ClustalW for Intel Xeon Phi (the MIC architecture). For this purpose
a parallel multithreaded optimization including OpenMP has been implemented and verified. The
experimental results show that the hybrid parallel implementation utilizing MPI and OpenMP provides
considerably better performance than the original code.
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r.8.7. Tawes T. /lazaposa M., lanyeBa B., MBaHoBa B. OOyyeHme no ynpaBieHWE Ha Pecypcu B
npeanpuatTuaTta, HaumoHanHa KoHdepeHums ¢ mexayHapoaHo ydactie “OBPA3OBATE/IHM TEXHOOIMN
2014”, KasapHa, 12-14 centemspu 2014

Enterprises all over the world implement a system for planning and managing resources (Enterprise
Resource Planning - ERP). This necessitates the training of master's degree students in the field at many
universities in Europe and the USA. A study and detailed analysis of similar specialties for bachelor's and
master's studies in foreign universities was made, with the aim of clarifying the good practices in the
education of students. After a thorough analysis and determination of the necessary competencies,
knowledge and skills, as well as the need of the business for specialists in the field, a curriculum was
created at the Faculty of English Engineering Education. Innovative disciplines have been developed as a
result of the training, which provide resource management specialists in enterprises to meet the needs of
the labor market in Bulgaria and the EU.

.8.8. Borovska P., Dokomes H., Gancheva V., Tsvetanov S. GRID Resource Broker Architecture Based on
Metadata Scheduling Model, Journal Computer & Communications Engineering, Vol. 7 No 1/2013, pp. 5-12,
ISSN 1314-2291

In this paper we suggest GRID resource broker architecture, based on metadata scheduling model. A
scenario for scheduling has been built up based on scheduling model comprising 5 fundamental modules
— resources, application, performance, performance metrics, scheduling policy and programming model.
The metadata sets of the input and the output of the scheduling model have been defined. The suggested
architectural design of the GRID resource broker includes 3 basic modules: a mapper, evaluator
price/resources and dispatcher. A resource management scenario for GRID has been constructed by
defining the interactions of the basic modules of the resource broker with GRID services.

I.8.9. Borovska P., Gancheva V., Aleksieva-Petrova A., Dokomes H. Virtual Center for In-Silico Science and
Technology Transfer ViSTa, Journal Computer & Communications Engineering, Vol. 7 No 2/2013, pp. 5-11,
ISSN 1314-2291

The purpose of the virtual center for in-silico science and technology transfer is the establishment of a
virtual platform for e-Science, which provides electronic resources of science, expertise, computer models
and software tools for biosimulations and biological database for molecular biology, genomics, virtual
screening for drug design and related fields of life sciences. The infrastructure ensures rich functionality of
tools and services, allows for dynamic linking of computational resources, implementation of distributed
computations and achieving high performance. The virtual platform enables to build a flexible network of
independent units linked by the information technologies to share skills, in-silico science and technology
and providing access to non-traditional expertise of other units. The virtual platform ensures user-friendly
interface that facilitates the utmost use by biologists, chemists, geneticists and others. Innovative tools
such as scientific portals, agent-based technologists and ontologies are used. A working framework for the
integration of GRID and CLOUD services is established, such that provide to applications uniform access to
data and resources.

[.8.10. boposcka TI1.,, laH4yesa B., LUpetaHos C., OnTMmM3auMa W M3CNeABaHe Ha MapanenHaTta
NpPOM3BOAMTENHOCT Ha codTyepeH nakeT GADGET Ha cynepkomnioTbp BlueGene/P 1 napanenHu cuctemu ¢
GPGPU yckoputenu, cn. Asmomamukxa u uHgpopmamuka, roa. XLVII, 2/2013, ctp. 19-27, ISSN 0861-7562
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The paper presents an optimization approach for the Gadget software package. Based on a static and
dynamic analysis of the Gadget program, the weak points were identified and the fragments were
determined, which were identified and accordingly implemented on specialized hybrid architectures using
accelerators in order to increase performance, and an example of a specific implementation was shown
and illustrated. An evaluation of the parallel performance - execution times, scaling, profiling - was made,
based on experimental simulations on the BlueGene/P supercomputer and GPGPU parallel systems.
Experimental results show that after the complete optimization of the program code, the acceleration
increases by approximately 50% with good scalability.

r.8.11. Borovska P., Gancheva V., Landzhev N. High Performance Grid Environment for Parallel Multiple
Biological Sequence Alignment, Proceedings of The Eighth International Multi-Conference on Computing in
the Global Information Technology ICCGI'2013, Nice, France, ISBN 978-1-61208-283-7, pp. 82-87

We presented an environment enabling secure access to the grid based services as follows: security,
parallel program implementation execution and database access on distributed heterogeneous high-
performance grid infrastructure. Web portal provides as services access and extraction of biological data
and execution of parallel program implementations based on algorithm for comparative analysis of
biological data. The proposed portal is verified experimentally for the case study of investigation the
influenza virus variability. An innovative parallel algorithm MSA_BG for multiple alignment of biological
sequences that is highly scalable and locality aware has been designed. The MSA_BG algorithm is iterative
and is based on the concept of Artificial Bee Colony metaheuristics and the concept of algorithmic and
architectural spaces correlation. The metaphor of the ABC metaheuristics has been constructed and the
functionalities of the agents has been defined. The conceptual parallel computational model has been
designed. The algorithmic framework of the designed parallel algorithm has been constructed. MSA_BG
algorithm has a hierarchical structure, which enables observing the principle of locality (independent
calculations), and very high scalability (hives and swarms), so it is expected high efficiency implementations
for petaflops supercomputers. Parallel performance evaluation and profiling of multiple sequence
alignment on the basis of MSA_BG algorithm heterogeneous distributed high-performance computation
resources have been proposed in this paper. The case study is investigating influenza virus nucleotide
sequences and finding out consensus motifs and variable domains in the different segments. Parallel
performance parameters, such execution time and acceleration, have been estimated experimentally. The
performance estimation analyses have shown that the parallel system is well balanced both in respect to
the workload and machine size.

.8.12. Borovska P., Gancheva V., Georgiev |. Optimization of Multiple Sequence Alignment Algorithm
ClustalW Using OpenMP and Vector Processing, Proceedings of the 11th International Conference on
Challenges in Higher Education and Research in the 21st Century, 2013, Sozopol, Bulgaria, ISBN 978-954-
580-325-3, pp. 181-184, https://elfe.tu-sofia.bg/cher21/index.php?nact=5021

Biocomputing and molecular biology are areas, demanding knowledge and skills for acquisition, storing,
management, analysis, interpretation and dissemination of biological information. This requires the
utilization of high performance computers and innovative software tools for the management of the vast
information, as well as the deployment of innovative algorithmic techniques for the analysis and
interpretation of data in order to get to the insight of the design and validation of life-science experiments.
In this paper, we have performed investigation of comparative analyses of influenza virus nucleotide
sequences on the basis of parallel computer simulation. For this purpose, a parallel multithreaded
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computational model based on ClustalW algorithm for multiple sequence alignment is suggested and
verified on the basis of parallel program implementation on a heterogeneous compact cluster.

I.8.13. Borovska P., Gancheva V., Asenov E., Georgiev |. Computational Aspects of In-silico Experiments for
Investigating the Impact of the Host Genome on the Influenza Virus A Variability, Journal Information
Technologies and Control, Vol.10, No 2/2012, pp. 8-14, ISSN 1312-2622,
http://www.acad.bg/rismim/itc/sub/archiv/no2 2012.htm

Nowadays the study of the variability of influenza virus is a problem of very great importance. Influenza
type A viruses cause epidemics and pandemics. The problem of restricting the spreading of pandemics and
the treatment of the people infected by the influenza virus is widely based on the latest achievements of
molecular biology, bioinformatics and biocomputing, as well as many other advanced areas of science. In
silico biological sequence processing is a key for molecular biology. This scientific area requires powerful
computing resources for exploring large sets of biological data. The paper presents parallel computational
simulations for the case study of investigating the role of the host genome in the evolution and fast
changeability of the influenza virus A on supercomputer BlueGene/P. The experimental framework is
based on all available existing influenza virus A nucleotide sequences, the clustalw algorithm for multiple
sequence alignment, the blast algorithm for sequence searching, the Philip software for philogenetic tree
reconstruction and the recombination analysis tool for finding hot-spots of mutation/recombination in
influenza A virus genomes.

.8.14. Borovska P., Gancheva V., Tsvetanov S. Optimization and Scaling of Multiple Sequence Alignment
Software ClustalW on Intel Xeon Phi, PRACE White Paper, 2014, Available online at https://prace-ri.eu/wp-
content/uploads/wp138.pdf

This work is aimed to investigate and to improve the performance of multiple sequence alignment
software ClustalW on the test platform EURORA at CINECA, for the case study of the influenza virus
sequences. The objective is code optimization, porting, scaling and performance evaluation of parallel
multiple sequence alignment software ClustalW for Intel Xeon Phi (the MIC architecture). For this purpose
a parallel multithreaded optimization including OpenMP has been implemented and verified. The
experimental results show that the hybrid parallel implementation utilizing MPI and OpenMP provides
considerably better performance than the original code.

I.8.15. Borovska P., Gancheva V., Landzhev N. Code Optimization and Scalability Testing of an Artificial Bee
Colony Based Software for Massively Parallel Multiple Sequence Alignment on the Intel MIC Architecture,
PRACE White Paper, 2014, Available online at https://prace-ri.eu/wp-content/uploads/wp137.pdf

This activity with the project is aimed to investigate and to improve the performance of the multiple
sequence alignment software MSA_BG on the computer system EURORA at CINECA, for the case study of
the influenza virus sequences. The objective is code optimization, porting, scaling and performance
evaluation of the parallel multiple sequence alignment software MSA_BG for Intel Xeon Phi (the MIC
architecture). For this purpose a parallel multithreaded optimization including OpenMP has been
implemented and verified. The experimental results show that the hybrid parallel implementation utilizing
MPI and OpenMP provides considerably better performance than the original code.
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r.8.16. Charalampidou A., Daoglou P., Folias D., Borovska P., Gancheva V. A Hybrid Implementation of
Massively Parallel Multiple Sequence Alignment Method Based on Artificial Bee Colony Algorithm, PRACE
White Paper, 2014, Available online at https://prace-ri.eu/wp-content/uploads/wp127.pdf

The project focuses on performance investigation and improvement of multiple biological sequence
alignment software MSA_BG on the BlueGene/Q supercomputer JUQUEEN. For this purpose, scientific
experiments in the area of bioinformatics have been carried out, using as case study influenza virus
sequences. The objectives of the project are code optimization, porting, scaling, profiling and performance
evaluation of MSA_BG software. To this end we have developed hybrid MPI/OpenMP parallelization on
the top of the MPI only code and we showcase the advantages of this approach through the results of
benchmark tests that were performed on JUQUEEN. The experimental results show that the hybrid parallel
implementation provides considerably better performance than the original code.

r.8.17. Borovska P., Gancheva V. Massively Parallel Algorithm for Multiple Sequence Alignment Based on
Artificial Bee Colony, PRACE White Paper, 2013, Available online at https://prace-ri.eu/wp-
content/uploads/wp114.pdf

This activity with the project PRACE-2IP is aimed to investigate and improve the performance of multiple
sequence alignment software ClustalW on the supercomputer BlueGene/Q, so-called JUQUEEN, for the
case study of the influenza virus sequences. Porting, tuning, profiling, and scaling of this code has been
accomplished in this aspect. A parallel I/O interface has been designed for effcient sequence dataset input,
in which sub-groups' local masters take care of read operation and broadcast the dataset to their slaves.
The optimal group size has been investigated and the effects of read buffer size on read performance has
been experimented. The application to ClustalW software shows that the current implementation with
parallel 1/O provides considerably better performance than the original code in view of 1/0 segment,
leading up to 6.8 times speed-up for inputting dataset in case of using 8192 JUQUEEN cores.

I.8.18. Ko S.-H., Borovska P., Gancheva V. Optimization of Multiple Sequence Alignment Software ClustalW,
PRACE White Paper, 2013, Available online at https://prace-ri.eu/wp-content/uploads/wp71.pdf

In silico biological sequence processing is a key task in molecular biology. This scientific area requires
powerful computing resources for exploring large sets of biological data. Parallel in silico simulations based
on methods and algorithms for analysis of biological data using high-performance distributed computing
is essential for accelerating the research and reducing the investment. Multiple sequence alignment is a
widely used method for biological sequence processing. The goal of this method is DNA and protein
sequences alignment. This paper presents an innovative parallel algorithm MSA_BG for multiple alignment
of biological sequences that is highly scalable and locality aware. The MSA_BG algorithm we describe is
iterative and is based on the concept of Artificial Bee Colony metaheuristics and the concept of algorithmic
and architectural spaces correlation. The metaphor of the ABC metaheuristics has been constructed and
the functionalities of the agents have been defined. The conceptual parallel model of computation has
been designed and the algorithmic framework of the designed parallel algorithm constructed.
Experimental simulations on the basis of parallel implementation of MSA BG algorithm for multiple
sequences alignment on heterogeneouc compact computer cluster and supercomputer BlueGene/P have
been carried out for the case study of the influenza virus variability investigation. The performance
estimation and profiling analyses have shown that the parallel system is well balanced both in respect to
the workload and machine size.
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Scientific publications with IF/SJR

3.31.1.Sharabov M., Tsochev G., Gancheva V., Tasheva A. Filtering and Detection of Real-Time Spam Mail
Based on a Bayesian Approach in University Networks. Electronics. 2024; 13(2):374. . IF=2.9 (2022) /
SJR=0.644 (2023) / Q2, Scopus / WoS

With the advent of digital technologies as an integral part of today’s everyday life, the risk of information
security breaches is increasing. Email spam, commonly known as junk email, continues to pose a significant
challenge in the digital realm, inundating inboxes with unsolicited and often irrelevant messages. This
relentless influx of spam not only disrupts user productivity but also raises security concerns, as it
frequently serves as a vehicle for phishing attempts, malware distribution, and other cyber threats. The
prevalence of spam is fueled by its low-cost dissemination and its ability to reach a wide audience,
exploiting vulnerabilities in email systems. This paper marks the inception of an in-depth investigation into
the viability and potential implementation of a robust spam filtering and prevention system tailored
explicitly to university networks. With the escalating threat of email-based hacking attacks and the
incessant deluge of spam, the need for a comprehensive and effective defense mechanism within
academic institutions becomes increasingly imperative. In exploring potential solutions, this study delves
into the applicability and efficacy of Bayesian filters, a class of probabilistic classifiers renowned for their
aptitude in distinguishing between legitimate emails and spam messages. Bayesian filters utilize statistical
algorithms to analyze email content, learning patterns and features to accurately categorize incoming
emails. The results obtained from the Bayes approach exhibit positive outcomes, albeit falling short of
reaching satisfactory levels. It is evident that substantial enhancements can significantly elevate the
efficacy of our spam-filtering module through the implementation of various strategies. In summary, the
experimental findings affirm the relevance of Bayes graphs in the realm of spam filtering. However, it is
evident that substantial enhancements are imperative. As such, our future endeavors will concentrate on
refining the milter itself, incorporating new data insights, and rigorously assessing the performance of
alternative classifiers. These efforts are poised to furnish a definitive solution that transcends current
limitations, establishing a robust and adaptive spam-filtering mechanism for optimal email security.

3.31.2. Gancheva V., Galabova L. Platform for Learning and Virtual Reality in Animal Husbandry, WSEAS
Transactions on Information Science and Applications, pp. 163-169, 2023, DOI 10.37394/23209.2023.20.19
Scopus, SIR = 0.126 (2023), Q4

The paper presents an integrated platform for open science and educational resource sharing, as well as
an environment for distance learning and data analysis in animal husbandry derived from the learning
resources of a given course in the system. The research is aimed at developing a computer-aided
framework in the field of digitized education and creating new educational resources for distance learning
in animal husbandry. The proposed platform provides a variety of ways to access and share educational
resources through digital technologies and a repository to provide access to free online courses and
learning content.

3.31.3. Gancheva V., Georgiev |., Todorova V. X-Ray Images Analytics Algorithm based on Machine Learning,
WSEAS  Transactions on Information Science and Applications, 2023, pp. 136-145, DOI:
10.37394/23209.2023.20.16, Scopus, SIR =0.126 (2023), Q4

The rapid development of information technology has led to a huge amount of data generated by large or
complex systems and devices. Applications in information technology, medicine, and many other fields
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generate large volumes of data that challenge analysts. Data mining analysis finds application in areas
where statistical and analytical methods and the models built through them are not sufficient. The paper
discusses sources of medical data, use cases, and data analysis in medicine, as well as methods and
algorithms for data analysis. The purpose and objectives of the study, presented in the paper are to
propose an algorithm for processing X-Ray images based on tools and techniques from the field of machine
learning. The preprocessing phase is concerned with image transformation, feature extraction, and the
selection of training and testing datasets. Preprocessing data enables the processing of data that would
not otherwise be appropriate by adjusting the data to the specifications established by each data retrieval
procedure. Each feature is examined in the second stage to identify and classify any potential patterns. In
the final stage, the most effective model to capture the pattern or behaviour of the data is chosen using a
machine learning algorithm. The proposed algorithm is verified using publicly available X-Ray image
datasets consisting of four classes: Normal, Lung Opacity, Pneumonia, and COVID-19. A medical image
classification workflow was designed for verification. In the experimental workflow, five algorithms in the
field of machine learning are determined and implemented: Logistic Regression, Naive Bayes, Random
Forest, SVM, and Neural Network. In comparison to the outcomes of Random Forest, Logistic Regression,
Naive Bayes, and SVM, the findings of the experimental analysis and results demonstrate that Neural
Networks produce the greatest results, and these results can be taken to be the most dependable.

3.31.4. Aleksieva-Petrova A., Gancheva V., Petrov M. APTITUDE Framework for Learning Data Classification
Based on Machine Learning, International Journal of Circuits, Systems and Signal Processing, Volume 14,
2020, https://doi.org/10.46300/9106.2020.14.51, SJIR=0.156 (2020) Q4, Scopus

Learning analytics refers to the machine learning to provide predictions of learner success and
prescriptions to learners and teachers. The main goal of paper is to proposed APTITUDE framework for
learning data classification in order to achieve an adaptation and recommendations a course content or
flow of course activities. This framework has applied model for student learning prediction based on
machine learning. The five machine learning algorithms are used to provide learning data classification:
random forest, Naive Bayes, k-nearest neighbors, logistic regression and support vector machines. The real
time learning and gaming analytics of big data produced by modern e-learning platforms and educational
games, for a learner-centric adaptation of technology enhanced learning is one of main challenge. The
paper proposed software architecture for adaptation and recommendation of course content and
activities based on learning analytics. It helps to structure and storage of big data from heterogeneous
sources as both LMS and educational game; identify patterns by analyzing learners’ behavior and allowing
data analyses with descriptive, predictive, and prescriptive results. The student learning prediction
algorithm based on machine learning for processing and analysis of data and knowledge discovery with
respect to main learner and teacher activities is designed. Experimental results are presented and
discussed. The experimental data set is obtained from learning management system and contains of 63774
instances characterized by 7 attributes. Log files in Moodle system are used for analyses. For analysis are
used clustering algorithms provided by Weka: Expectation Maximization, Hierarchical Clustering, Simple
K-Means, and X-Means to find correlation in graded activities. The paper is implemented other five ML
algorithms in order to validate their applicability for student learning prediction. Based on different
analytical models which created after execution of the feature extraction and data set reduction process,
the prototype will be validate and verification the usability of the proposed architecture.



