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Pe3lomeTa Ha HayuyHUTe TpyaoBe

Ha gou. A-p AaenvHa NMnhameHoBa AneKkcuesa-lNetposa
rno npouedypa 3a 3aemaHe Ha akaod. OnvxcHocm ,[poghecop”
8 rnpoghecuoHanHo HarnpassaeHue 5.3. ,, KOMyHUKAGUUOHHA U KOMMIOMbPHA MexXHUKa“
Hay4yHa cneyuasaHocm ,,Aemomamu3upaHu cucmemu 3a 06pabomka Ha uHgopmayua u
ynpaeneHue”, obaseH 8 [JB Ne 28 / 02-04-2024

Mo HacTOALWMA KOHKYPC KaHAMAATHT y4acTBa CbC CIeAHUTE HAay4YHU TPpyaoBe:

> 10 Ha 6poii, paBHOCTONHM Ha MOHOrpaduyeH Tpya nybankauum, pepepupaqm B 6asu gaHHKU
Scopus u/namn Web of Science;

» 24 6posa HayuHM Ny6aMKaLummn B pedeprpaHn U MHAEKCMPaHU B CBETOBHOM3BECTHM 6a3n
(8 Scopus u Web of Science) aaHHM ¢ Hay4Ha MHpopMaL A, OT KOUTO 1 camocToATeNHa;

> 18 6pos B HepedepupaHHU CNUCAHUA C HAYYHO peLeH3upaHe, OT KouTo 1 camocToaTenHa.
3abenexcka:

1) BcMYKM HayyHW TpyZAOBe MO KOHKypca He ca 6unu npeactaBaHu 3a npuaobusaHe Ha
Hay4yHa cTeneH ,,[lOKTop“, UK 3a 3aemaHe Ha aKageMMUUHaTa AJbKHOCT , JoueHT”;
2) HomepauuaATta Ha Hay4YHWUTE TPYOOBE e NocAeL0BaTe/IHa Mo BCUYKM NOKasaTes.

B 1abn. 1 no-gony e npeacraseHa 0606weHa MHPopmaLma 3a HAYKOMETPUYHUTE NMOKA3aTENN
Ha KaHANAaTa MO KOHKYpPCa:

Tabn. 1. CnpasKka 30 HAYyKoOMempu4yHU noKasamesu ro 2pynu nokasamenu

AkagemunuHa gabxHocT "Mpodecop”

Bpolt TouKkKM No NokasaTenu cnopes

lpyna CoabpiKaHue MMH. HaumoHanHn | Bpoii Touku no
M3UCKBAHUA HA nokKasarenu Ha
NyYP3A[ s TY-Codpun KaHauparta
n 1:
A OoKasaren ,ﬂ,McepTaLI,MOHeH”prp, 33 50 50.0
npucovgaHe Ha OHC ,, ooKkTop
Mokasaten 3: XabunutaumoHeH Tpya — 10 Ha
B 6poit, paBHOCTOMHM Ha MOHOrpaduyeH Tpya, 100 205.0
nyb6ankaumm, pedpepupanu B 6a3m gaHHU
Scopus n/uwnamn Web of Science
Mokasaten 7: HayyHa nybanKauma B nsgaHums,
KOUTO ca pedepupaHn U MHAEKCUPAHN B 340.0
CBETOBHOM3BECTHM 6a3n AaHHM C HAay4Ha '
nHbopmauma
r dopmay, 550
Mokasaten 8: HayyHa nybanKauma B
HepedepmpaHu cNUcaHMA C HAy4YHO 168.3
peLeH3npaHe NN B peAakTUpPaHn KONEKTUBHMU '
TpyAose
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MNokasaren 12: LutupaHuna nunm peLeHsnm s
HAy4YHU U3aaHunA, pedepupaHm U UHAEKCUPAHU

il B CBETOBHOM3BECTHWN H6a3n AaHHU C Hay4Ha 100 770.0
MHbOPMAUMA UM B MOHOTPAPUMN N KONEKTUBHMU
TOMOBE
Mokasarten 17: PbKOBOACTBO Ha yCNeLwWwHo 100.0
3aWMTUA OOKTOPAHT ’
MNokasaren 18: Yyactue B HauMOHaNeH Hay4yeH 90.0
nnu obpasoBaTesieH NPOEKT ’
Mokasaren 21: PbKOBOACTBO Ha MeXAyHapoaeH 120.0

. Hay4yeH nam obpasoBaTesieH NPoeKT 220 )
Mokasaren 20: PbKOBOACTBO HA HAUMOHANEH 40.0
Hay4yeH nam obpasoBaTesieH NPoeKT ’
Mokasaren 22: [pmnBaeveHn cpeacTea No 8.4
NPOEKTU, PbKOBOAEHM OT KaHAMAATA '
Mokasaren 29: PbKoBOACTBO HA HAy4Y€eH NN 0.0

obpa3oBaTeneH NPoeKT

Mokasaren 30: XopapuMym Ha BOLAEHU NeKLUMU 33
K nocnegHuTe TpPU roanHM B TeXHNYECKM 120 735.0
YHusepcutet - Copus

Mokasaten 31: HayyHu nyb6anKaumm B cnncaHma
3 c umnakrt ¢axtop (IF Ha Web of Science) n/uam c 20 40.0
MMNaKT paHr (SJR Ha Scopus)

Oo6wo 860 2766,7

I.XabunuraumnoHeH Tpya — 10 6poa HayyHU Nny6aAMKaLuM B U3JaHUA, KOUTO Ca
pedepupaHmn n UHAEKCUPAHU B CBETOBHOMU3BECTHU 6a3u AaHHU ¢ HayyHa uHopmauma

Mo nokasaTen B ca npeactaBeHn 10 Ha 6poi, paBHOCTOMHU Ha MOHOTpadUyeH Tpya NybauKauum,
pedepunpaHm B cBETOBHOM3BECTHUTE Ha3un OT gaHHK Scopus u/munam Web of Science.

My6banKaummte ca TemMaTU4yHO obeamnHeHW Nog obwoTo 3arnasue “AemomamusupaHu cucmemu 3d
ynpasseHue Ha y4ebHo cvObpycaHue u obpazoeamenHu OeliHocmu, 6a3upaHuU HaA aHAAU3 HaA
obyyeHuemo”. [peactaBeHUTe nNyb6AMKauMM O0OXBalLaT pe3yaTatM OT 334b/00YEHN HayyYHU
u3cnenBaHUsA Ha Bb3AEWCTBMETO Ha aHa/M3a Ha 0byvyeHMeTo, KOeTo ce OTHacA A0 MAWWHHOTO
obyyeHue, 3a ocuUrypsABaHe Ha NPOrHO3MpaHe Ha HanpeabKa M ycrnexa Ha obyyaemuTe ¢ Len NocTUrHe
aganTupaHe U NPenopbKM Ha CbAbPKAHMETO Ha Kypca UM NOTOKa OT AEWHOCTU B HEro.

ObyyeHneTo B peasiHO BpeMe M aHa/In3a Ha AaHHW NOJIyYeHU OT PasInyHKM 06pa3oBaTeHN AeMHOCTH,
reHepupaHu oT MOoZepHU NAaTGopPMM 33 eNeKTPOHHO obyyeHne u 06pa3oBaTE/IHN UrPU € eaHO OT
OCHOBHWTE NPeLM3BMKATE/ICTBA B TEXHOIOTMYHO NOAMNOMOrHaTOTO 0byyeHue. Mopaau Tasm NpuYmnHa
B u3cneasaHusTa [1, 2] ce npepnara copTyepHa apxMTEKTypa Ha aBTOMATM3MpaHa cucTema 3a
aflanTupaHe M npenopbyBaHe Ha y4ebHO cbAbpXkKaHMe U obpasoBaTesHW AEMHOCTM B AafeH Kypc,
6a3snpaHn Ha aHanU3 Ha obydyeHMeTo. APXMTEKTypaTa e CbCTaBeHa OT Pas3/INyYHK CloeBe: C/0M 3a
nornbllaHe, C/0M 3a arperMpaHe, C/0l 3a CbXpaHeHWe U cnoi 3a 06paboTKa M aHaAU3 Ha roaemu
AaHHW. OCHOBHMWTE LLeAn Ha NpeasioXKeHaTa apxXmMTeKTypa ca:
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e 13 noanomara CTPYKTYPUPAHETO U CbXPaHEHWETO Ha rofieMn OaHHWU OT XeTepOoreHHM
M3TOUYHMLM, KAKTO OT CUCTEMU 33 YNpaB/ieHMe Ha CbabprKaHueTo (LMS - learning management
system), Taka u oT obpasoBaTtesiHa Urpa;

® [a naeHTMdULMpPa MoLENN, KaTo aHaM3Mpa NOBEAEHMETO Ha obyyaemuTe M NoO3BONsABaTE
QHANM3U Ha AaAHHM C ONMUCATENHKN, NpeaCcKasyeMun 1M NpeanuceaLLm pesynTtaTu.

3a uenuTe Ha Tasn apxXMTEKTYpa ca NpeaioKeHn ABa pas/IMyHKM anropmutbma [1, 2] 3a nporHosmpaHe
Ha 0by4YyeHMeTo Ha yyeHuuuTe, 6asnpaHm Ha MalMHHO 0byyeHue 3a 06paboTKa M aHaNM3 HA AaHHU U
OTKpPMBaHE Ha 3HaHMA MO OTHOLWEHWE HA OCHOBHUTE AENHOCTM Ha obyyaemMus U nNpenogasartens. 3a
ocurypsaBaHe Ha KnacuduKkaums Ha y4ebHUTE 4aHHM NPU MbPBUA NPeasoXKeH aIF0PUTBLM Ce U3MNOoN3BaT
neT meTtoZa 3a MalMHHO oby4yeHue: cayyaiHa ropa, Naive Bayes, k-nearest neighbors, noructuyna
perpecua u support vector machines [1]. Bropuat npeanoxkeH aaropuTbm 3a KaacudpuKaumsa Ha
obyyeHMeTo Ha obyyaemu e peanusMpaH C MOMOLLTa Ha MeTo4a Ha OCpefHEeHWs NepuenTpoH
(Averaged Perceptron method) [2].

Lenta Ha nscnegsaHusATa nposeaeHu B [1, 2] e aa ce npeasioxun coptyepHaTa apxmMTeKTypa, KoATo Aa
ce Ba/Mampa Ypes npunaraHe Ha eKCNepMMEHTU 3a KOHKPETEH C/y4Yan, KOMTo da uaeHtnduumpa
eNleMeHTN Ha CbbuTUa B AHEBHUUMTE (NoroBeTe) Ha AEWHOCTUTE Ha KypcoBeTe WM Aa MPOrHosmpa
HanpeabKa Ha 06y4eHMETO Ha CTyaeHTUTe. EKCnepumeHTanHMAT Habop OT AaHHU e noay4vyeH oT LMS n
cbabprKa 63774 ekzemnasapa, xapakrtepusmpaum ce cbe 7 atpmbyta. M3nonssaHu ca nor ¢ainose B
cuctemata Moodle 3a aHanu3M M e HanpaBeHa MPOrHO3a 3a AeNHOCTTa Ha y4vyeHuuuTe.
EKcnepumeHTanHUTe pesynTtaTu ca NpeactaBeHn n obcbaenu [1, 2].

Ha 6a3aTa Ha Ta3un apxuTekTypa nscnenBaHeTto [3] ce poKycupa Bbpxy NpegsiaraHe Ha apxXuTeKTypa Ha
aBTOMaTU3MpaHa cMcTema 3a NpenopbyBaHe Ha y4yebHO CbAbpiKaHWe M 0bpasoBaTesiHM AeMHOCTH,
KOATO € BannAmMpaHa upes pasriegaH peaneH npumep. OCHOBHOTO NPeAMMCTBO Ha Tasu apXUTEKTYpa
€, Yye No3B0/IfBa NPENOPBHUYBAHETO KAKTO Ha yYebHO CbAbprKaHME, TaKka U Ha y4eBHU AENHOCTU, KOUTO
Ca BbTPELIHN WAM BbHLIHM 3a cucTemata. ToBa onpeaens MUKPO M MaKpo HMBO Ha NpenopbkuTe. 3a
Ba/IMAMpaHe Ha Ta3u apxXUTEKTYpa e NpPoeKTMpaHa 1 paspaboTeHa yeb cucTema, KOATO MoKe Aa bbae
M3M0A3BaHa OT Pas/IMYHMU MOBUAHN U ApPYrK yCTpoicTBa. Mma TpM OCHOBHM YCAYrM 3a NpenopbKa,
npeaocTaBAHM OT Tasn CUCTEMA: CEMAHTUYEH MPEnopPbUYNTES, CEMAHTUYHO TbPCEHE U CEMAHTUYHO
noaobHu pecypcu.

M3nonssaHeTo Ha aHanM3 Ha obyyeHMETO B NpoLeca Ha M3roTBAHETO Ha Npenopbka Ha yd4ebHo
CbAbpiKaHMe M 0bpasoBaTeNHM AEeWHOCTM AOMPUHAcA 3a MOCTUraHe Ha BMCOKM pe3ynTatM Ha
obyyaemuTe upes npefocTaBsHe Ha Nnoaxoaawm obpasosaTtenHu pecypcu. MpeanoskeHata copryepHa
apxXuTeKTypa ce onuTtea Aa 6bae He3aBucMma OT APYrM CUCTEMM, MHCTPYMEHTU WM YCIYTM, KOUTO ca
M3TOUYHULIM Ha y4eBHO CbabpKaHME U AENHOCTH.

B npegnoXkeHnTe apxmTeKTypu U anropuTMn ce M3non3saT He camo AaHHW oT LMS, HO n nssneyeHu
AaHHU oT obpasosaTtenHu urpu (EG). EaHo oT NpeguM3BMKaTecTBaTa € Aa Ce Hamepu NpeceyHa To4Ka
MEeXAy PasNNYHM U3TOYHULM Ha gaHHM (LMS 1 EG). ToBa e aHa/nM3upaHo U B M3cneasaHeTo [4].

B AHEWHOTO ANrNTaNM3npPaHO exeaHeBme 0bpa3oBaTe/IHUTE UMPU Ce M3M013BaT B MHOTO 061acTu Ha
¥MBOTa HW, HE3aBUCMMO OT Bb3pacTTa. [lHec eckenn ctamTe (MM T.Hap. cTau 3arafikun) ¢ Mb3en urpu ca
MHOTO MOAEPHM U LLIMPOKO PasnpocTpaHeHU, Thil KaTo ca NOAXOAALLUM KAaKTO 3a IMYHa Urpa B peasiHo
Bpeme, Taka 1 3a oHianH. OcHOBHaTa Le/ Ha urpaTta e urpaymTe Aa pewart nopeauiua oT pasanuyHu
Bnaose "nb3enun 3a orpaHnyeH nepuog ot Bpeme. Ctatua [4] uscneasa CbliecTByBalMTe CUCTEMU 3a
TakbB BMA UIPKU 1 Ce ONUTBA Aa Knacnupuumpa v n3seae OCHOBHUTE U3UCKBAHMA 3a NPOEKTUpaHe U
pa3paboTBaHe Ha aBTOMaTU3MPaHa CUCTEMA, KOATO NOAAbP)Ka TaKbe BUA ydebHa nnatdopma, Kato
KOMBUHALMM OT HAKOMKO BMAA COPTyepHW cCUCTeMM. 3a LenTa e HanpaseH npernes Ha CBbp3aHa
NvMTepatypa u ca pasriedaHn YeTUpU NPaKTUYECKU NPUMepa, KOUTO ca OLeHEHU CNPAMO onpeaesneHu
KpuTepuun. Kputepumrte 3a ouLeHKa Ha Te3n cUcTeMM (Bb3MOXKHOCT 3a MepcoHanusmMpaHe Ha urpu,
Bb3MOKHOCT 33 KOHUrypupaHe Ha UrposaTa cpesa, e3nln U MHTepHaUMOHaAN3aLUMa, POAN, LLeNeBU
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rpynu, CTaTUCTUKA W pe3ynTaTu M TexHonoruyHa nnatdopma) A0 ronAma cTeneH W3MepBa
onepaTMBHATA CbBMECTMMOCT M aAanTUBHOCTTA Ha urpaTta. B pesyntat Ha Ta3u oLeHKa ca YyCTaHOBEHU
1 gedbrHMPaHM OCHOBHM U3NCKBAHUSA M CLEHAPUM 33 NPOEKTUPAHE Ha TaKbB KNac CUCTEMU.

B egmH rnobanvsmnpaly, ce cBsAT, BOAEH OT 6bP30TO pasBuTME Ha MHOOPMALMOHHM N KOMYHUKALMOHHM
TexHonorun (UKT), obpasosBaTenHaTa cuctema e M3npaseHa npes NpPeansBUKATENCTBOTO A TbPCU U
npunara cBOEBPEMEHHO NOAXOAAWM METOAN, KOUTO MOraT Aa 6bAaT BbBeAEHM B KNAcHATa CTan, B
TOBa 4ncno n obpasosatenHu urpu. OCHOBHATA Len Ha ctatuaTa [5] e ga ce M3cneaBa cTteneHTa Ha
uHTerpupaHe Ha UKT B yyebHUs npouec U ga geduHMpaHa meTamogen 3a uHTerpupaHe Ha WKT
WHCTPYMEHTU B CpeaaTa 3a npenosasaHe n obyyeHue.

3a nmocturaHeTo Ha Ta3u uen ca geduHupaHu ocHoBHuTe rpynu UKT MHCTPYMEHTM M TAXHaTa
WHTErpaLma B CUCTEMUTE 33 eNeKTPOHHO obyyeHue. Bb3 OCHOBa Ha MpPeaoXKeHUA MeTa-MOLEeN Ha
cpefia e NpoekTupaH npotoTtun, 6asupaH Ha cuctemata Moodle. MpegnoxkeHa e meTogonorMA 3a
OLLeHKa Ha HMBOTO Ha No3HaBaHe u usnonssaHe Ha UKT n Bb3aelictemeTo Ha UKT Bbpxy npoueca Ha
obyyeHune cnep BbBEXAAHETO Ha NpeanoxeHua mogen. MetamofenbT MOXe Aa ce M3MoN3Ba 3a
adeduHMpaHe Ha MHOBATMBHU U HOBM GOpMM Ha WMHTerpupaHe Ha WKT B yyebHMAa npouec U 3a
n3cneaBaHe Ha Pas/INYyHM roNemMn AaHHW.

Bb3 ocHOBa Ha NpoBeAeHOTO M3cneaBaHe [5] BbpXy pas/iMyHUTE rPynu y4acTHULM B y4ebHMA npouec
M MONYYEHUTE OT HEero pes3ynTaT MOXKEeM KaTeropuMyHo ga Kaxkem, 4ye npunaraHeto Ha WUKT B
06pa3oBaHMETO M3UCKBA XOJIMCTUYEH NPOEKTHO-6asmpaH nopxos. MpaBMAHOTO My MpunaraHe e
Aosege A0 NPefoCTaBAHETO Ha BaXXHU U ePEeKTUBHU MHCTPYMEHTM, KOUTO LWe MNOANOMOrHaT wm
noaobpAT KayecTBOTO Ha yyebHua npouec. BucoKaTa MHTEPAKTUMBHOCT B K/lacHaTa CTas MexKay
Pa3ANYHUTE YYACTHULM, YBEINYEHOTO M3NON3BAHE Ha MyATUMEANNHN GYHKUMM 33 reHepupaHe n 3a
npegocraBaHe Ha y4ebHO CbabprKaHMe We AoBeaaT A0 NOBULIEHA aHTa*KMPAHOCT Ha obyyaemute m
pa3bupaHe Ha maTepuana.

MpoBeaeHWTe M3CNeABaHMA BbPXy Bb3AeNCTBMETO Ha BHeapABaHeTo Ha WMKT B yuyebHuAa npouec
noKasaxa, Ye Korato ce npwaara c nNpeaBapuTeNHO ONpeaeneHn Lean U meToau, NosyyeHuTte
pesynTaTv ce OKas3BaT NoMoKUTENHWN. EANH OT paKTopuTe 33 NoaobpsaBaHe Ha KAYecTBOTO Ha yyebHuUA
npoLec e NOBULEHUAT MHTEpeC Ha obyyaemuTe CTYAEHTU KAaKTO KbM y4ebHOTO CbabprKaHMe, Taka U
KbM MNpWAaraHUTe WMHOBAaTMBHM MeToAM Ha obydyeHue. [pyruaT MONOKUTENEeH pesynTat e
NoBMLIABaHETO Ha YCNeBAaeMOCTTa Ha CTYAEHTUTe B HabalogaBaHUTE KypcoBe.

Bcuuko TOBa ce paswmpsaBa Ypes NpPoBeXAAHETO Ha NPOy4YBaHe 3a aHaAU3MpaHe Ha pesyaTaTuTte 3a
u3non3eaHe u pasbupaHe Ha u3nonssaHeto Ha WKT, rpynupaHu B pasanuyHM LeneBn rpynu
notpebutenn BbB Bucwms nonntexHmyeckn Yumnuuwe B Yure, AHrona [10]. 3a nocTturaHeTo Ha Tasu
uen ca u3bpaHu Ha-ussectHUTE KT MHCTPYMEHTU M Pa3NpPOCTPaHEHU B CEAEM OCHOBHM KaTeropuu:
CUCTEMM 3@ ynpaBaeHne Ha obyyeHneTo, 610roBe, COLMANHN MPEXKU, UHCTPYMEHTU 33 €NIEKTPOHHU
KHUTU, MHCTPYMEHTU 3a cnogensHe Ha dainose, wiki MHCTPYMEHTU M MHCTPYMEHTU 33 BUAEOYPOLU.
PesyntaTute OT aHKeTaTa, 6a3MpaHa Ha 441 oTroBopa Ha yuuTenu, aAMMUHUCTPATUBEH MEepPCoHan U
YHUBEPCUTETCKN/6aKaNaBbpCKM M JOKTOPAHTU. OCHOBHUTE XapAyepHU MHCTPYMEHTU, M3N013BaHM 3a
[octbn Ao MHTepHeT, ca pa3geneHn Ha MOBUAHWN YCTPOMCTBA U HACTO/THN KOMMIOTPMU.

Hail-HoBute WKT TeHgeHUMM B 0OpPa3oBaHMETO Ca TACHO CBbP3aHM CbC CbLUECTBYBALLOTO
pa3Hoobpasne oT yeb W WHTepHeT MWHCTpyMeHTU. Tam e OrpOMHO Npeau3BUKaTesCcTBO 3a
npenogasatennte M obydyaemute Aa NPeoAoNeAT TeXHUYECKUTE MPONYCKM U Aa MM UHTerpupar B
oby4yeHneTo npouec 3a NogobpaBaHe Ha KAYeCTBOTO Ha 0byyeHKne Ypes 3noi3BaHe Ha NpeaMmMmcTBaTa
Ha WHCTPyMeHTMTe. Pe3synTaTMTe MOKas3BaT, 4ye cpes CODTYEepHUTE WHCTPYMEHTUM HaU-LIMPOKO
M3MON3BaHUTE M MPM3HATM YCTPOMCTBA ca yeb 6asmpaHW B couMaNHUTE MPEXU W KaTeropuu 3a
cnogensHe Ha dainose. ToBa U3NCKBA 0BMUCAAHE HA UHTErPUMPAHETO HA TO3M TUM MHCTPYMEHTU B
0b6y4yeHMeTo NpoLec C uen noBulaBaHe epeKTMBHOCTTA Ha 06yYEHMETO U MOTUBMUPAHE Ha yYeHULMTe.
Wiki uHCcTpymeHTHTE 1 6oroBeTe ca Apyru ABe KaTeropumn, KOMTO MOraT Aa MOMOTHAT B YYEHETO.
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MosKe ga ce 06061, Ye B HalM gHM y4ebBHMAT Npouec ce NoaabpiKa oT pa3anyHm UKT MHCTpymeHTH,
KOMUTO NpenocCTaBAT MO-IbBKAaBM METOAM 3a NpefoCTaBAHE HA y4ebHO CbAbp)KaHME WU OLEHKA Ha
yyeHunumTe. CuctemuTe 3a ynpasieHne Ha 06y4eHMETO ce M3NO0A3BAT 38 UHTErPUPaHe Ha LWMPOK Habop
OT Mefarormyeckm UHCTPYMEHTU U CUCTEMM 33 aAMUHUCTPUPaAHe Ha Kypcose. MNopaamn Tasm npuunHa
HAKOW OT Mu3CNeABaHMATa Ca HacoYeHM KbM npefsiaraHe Ha apxXMTEeKTYpHW pelleHuAa 3a
aBTOMAaTU3MPAHU cUCTEMU/ NHCTPYMEHTH [6, 7].

MpoeKTUpaHeTo 1 pa3paboTBaHETO HA HOBU COPTYEPHU MHCTPYMEHTU, KOMTO 3HAYUTEHO NomaraT Ha
npenogasatennte u obyyaemute B npoueca Ha obyyeHue, BUHArM e Npean3BMUKaTeNCTBO. 3aToBa €
NnpoeKkTUpaHa M e paspaboTeHa aBTOMaTU3MpaHa copTyepHa cMCTemMa 3a NPOLLEC Ha ABOMHa ciAna
NapTHbOPCKA NPoBEepKa B KypcoBe No nporpamupade [6]. Ha Bcekn obydyaem ce Bb3fara Aa OLEHU
€4MH UM NoBeYe NPOEKTU Ha CBOUTE BPBCTHULM — MPOEKT Ha XapTUEH HOCUTEeN U/UNK NPOEKT 3a CAANo
pasrnexkaaHe. NpeanorkeHa e MeToA40/10MMA U UHCTPYMEHTHM 3a noaobpsaBaHe M oLeHKa Ha codTyepHa
cuctemMa 3a nNapTHbOPCKA MpoBepka M e aeduHMpaHa codTyepHa apxuTeKTypa 3a CodTyepHo
Ba/MaMpaHe Ha cbliecTByBawma codryep. B cratvaTa ce onmuceaT mpoLecuTe Ha NpoeKkTupaHe,
paspaboTBaHe 1 U3NoA3BaHe Ha cUcTemara.

EfHa OT OCHOBHUTE Lie/IN Ha NpeAcTaBeHaTa CMCTEMA e Aa Ce A0Kaxe, Ye HoBUTe GYHKUMU U NPOMEHN
ca 0bOpaTHO CbBMECTMMM CbC CbLLECTBYBALLMTE WCTOPUYECKM AaHHM. Ype3 npoekTUpaHe U
pa3paboTBaHe Ha TaKMBa WHCTPYMEHTM HUE YCKOpPSABaMeE MM3HEHUA UMKbA Ha paspaboTka u
noaobpsaBame KayecTBOTO M CUIYPHOCTTA Ha obpasoBaTenHua codTyep. Hakpasa ce obcwbxaat
pesynTaTtuTe OT U3MOA3BaHETO Ha TO3M codTyep.

[pyra aBTOMaTM3MpaHa CUCTEMA, KOATO MOMKe Aa ce MHTerpupa B 06pa3oBaHNETO, € NpeasiosKeHa B
[7]. HacTosuwaTa ctatna nscneasa MHOBaTUBHMTE MOAXOAM 3a OLLEHKa Ha AOMallHUTe B obaacTTa Ha
06y4yeHMEeTo MO KOMMIOTbPHU HayKM M cOPTyepHO MHMKeHepcTBo. OueHABaHETO Ha AOMallHUTE B
MacoBMTe KypcoBe, Aa He rOBOPMM MaCUBHM OHMalH KypcoBe, € OT pellaBallo 3HayeHue 3a
ycnewHoTo NpuaobmsaHe Ha 3HaHMA U YMEHUA OT CTyaeHTUTe. PelaBaHeTo Ha codpTyepHM 3a4aun e
CblLLECTBEH eNemeHT B 06y4eHneTo Ha copTyepHU UHKeHepK, Noanomarall, YCBOABAaHETO Ha OCHOBHM
NPUHUMNKX B aHanu3a, Am3aliHa 1 paspaboTkaTta Ha codTyep. OueHABaHETO Ha KOMMIOTbPEH Koa ,Ha
pbKa“ moxe aa 6bae gocagHa M NOAATAMBA Ha rPeLLlKM 3a4a4a, a C AeCeTKU UAN CTOTULN CTYAEeHTU
HellaTa ce B/aolwaBaT. M3non3BaHETO Ha aBTOMaTU3MPaHU TECTOBE MOMKEe 3HauuTenHo Ada noaobpu
npoueca Ypes NpoBepKa Ha KOPEKTHOCTTa Ha NpeaocTaBeHoTo pelueHne. OT Agpyra cTpaHa, CUrypHOTO
M U30/IMPaHO W3MbAHEHWE Ha wu3npateH OT noTpebuTens KoA € 3HAUYUTeNHO TexXHWYEeCcKo
npeamn3BUKaTeNCcTBo.

BupTyanHWTe MalIMHKU ce M3MO0A3BaT AbAr0 BPEME 33 M30/MpaHe HA M3MbJHEHMETO HA KOZ, HO Te
BbBEXKAAT 3HAYMTE/IHM Pa3X0AM U He Ca NPAKTUYHO peLleHmne 3a U3NbJHEHWE Ha Maku nporpamu. ETo
3aW,0 MO-ro/IAMaTa YacT OT TPASULUMOHHUTE pelleHus 3a aBTOMaTM3MpaHa oueHKa Ha npobaemu c
KOAMPAHETO WM3MO0A3BaT Pas/MyHM ApyrM noaxoau. lpes nocnefHuTe rOAMHU KOHTelHepuTe ce
NOABABAT KaTo JIEKO pPeLleHune 33 U30/MPaHO U3MbJAHEHWE Ha NPOLECH.

KoHTeliHepuTe ca MeTog 3a BMPTya/aM3auma Ha onepaLMoHHaTa cUCTeMa, KOMTO BM NO3BO/ABA Aa
W3MbJHABATE MPU/IOKEHWE U HErOBUTE 3aBUCMMOCTM B M30/MPaHU OT pecypcu npouecu. Haweto
peleHne e eanH ONUT 43 LEeMOHCTPUPaMe M3MN0/I3BaHETO Ha KOHTEMHEPM KaTo HAuYMH 33 U30JIMpaHe
Ha npoLeca Ha TecTBaHe Ha 3aaauu. MpeasokeHa e U e NpoeKkTMpaHa codpTyepHa apxmTekTypa [7], Ha
6a3aTa Ha KoATo e pa3paboTeH codpTyepeH NHCTPYMEHT, KOWTO YAECHABA M30/1IMPaHETO Ha 3a4a4nTe U
M3B/AIMYAHETO Ha pesynTtatute. M3nonssaiku meToda Ha MOAyNHA AEKOMMO3UUMA, e Cb3dadeHa
apXUTEKTypa, KOATO OTroBapa Ha W3MCKBaHMATA Ha 3aBbpllieHaTa cuctema. OnucaHn ca
B3aMMOAEMNCTBMATa MeXAy MOoAy/aAuUTe NPW U3npaliaHe M NpPoBepKa Ha peleHua M MHTepdeica 3a
nporpaMmmMpaHe Ha MNPUNOMKEHWUA, KOWTO MNO3BOAABA APYrM cucTeMu Aa 6baaT MHTErpupaHn Cbe
cuctemarta. [lekomnosmumaTa Ha MOAYAUTE NO3BO/IABA Ha pPelleHNeTo Aa ce mawabupa aobpe, Kato
M3Moa3Ba NoBeYye BUPTYaNHU MAM GU3MYECKM MalMHM MPU NOWMCKBAHE, KOraTto Mmame MacUBHMU
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pelieHna OT AOCTaBYMK Ha ronemu AaHHW. Cbllo Taka No3BO/ABa PasnpefesieHo M3MbJHeHME U
OrpoMHO pa3Hoobpasne oT NoAAbPMNKAHN MPOrpamHU e3nLM N TEXHOIOTUN.

Cb3aaBaHeTo Ha NPOTOTUN [7] BMECTO HaNb/IHO 3aBbpLUEH NPOAYKT N03B0/IABa NO-6bp30 CbbMpaHe Ha
06paTHa Bpb3Ka OT 3aMHTEPECOBaHM CTPaHW M NOTEHLMANHKN NOTpebuTenn Ha cuctemata. Tosm noaxos,
MMa MHOTO NPeaMMCTBa, OCHOBHOTO OT KOUTO €, Ye UAesnTa MOXKe Aa bbae BaananpaHa Ha paHeH eTan
M aKo He e ycnewHa, MoXe ga 6bae npepaboTeHa MK B KpaeH cayyali ga ce pasgeny paspaboTkaTa,
KaTo MO TO3M HAYMH Ce HamaNnABa PUCKBLT OT Pa3BUTUE Ha MPOEKTa .

Cuctemata e TecTBaHa C HAKOAKO TuNA 3adaun W pe3yntatute ca o6eu.|,aBau.|,M. O6C'b)-K,£l,aT ce
3aK/lo4eHnAa u CﬂELI,Md)MKVI Ha AVI3aI7IHa, BHEAPABAHETO WU MU3NONA3BAHETO WU Ceé noco4yBaT
OorpaHn4yeHunATa.

MpeanoxeHUTe apxMTEKTYPU, METOAMN U ANITOPUTMU UMAT e4MH 0OL, KPUTUYEH eNEMEHT, @ UMEHHO
CbXpaHsABaHeTO U 0bpaboTBaHETO Ha AMYHATA MHbOPMaUMA. 3a pellaBaHETO Ha To3W npobiem e
npeanoxeH noaxon 3a obpaboTka Ha AaHHKM C ABa Nnpoueca - 3a aHOHMMU3UPaHEe Ha AaHHM U 3a
cnogensaHe Ha AaHHU € BbHWHK cuctemu [8]. OCHOBHATa LLie Ha cTaTuATa e A4a Ce Hanpasu nperaes Ha
pernameHta GDPR 1 ga ce npunoxu kbm LMS cuctema (Moodle). N3cnegsaHeTo Tyk ce ¢oKycupa
BbpXy cuctemata Life Moodle 1 Bb3amoXKHUTE MecTa (M3BbH camaTa cMCTeMa), KbAETO MOXe Aa ce
CbXpaHsaBa IMYHA MHPOPMaLLUS.

MpeanoxeHusa nogxon, [8] e pasgeneH Ha ABa noAnpoueca: NPouec Ha aHOHMMU3MPAHE Ha JaHHU C
YeTMpM CTBMNKKU (M eaHa NnpeaBapuUTenHa CTbMNKa) M cnoaensHe Ha aHOHMMHU AaHHU 33 06paboTKa oT
BbHWHUN UHCTPYMEHTU — B ABE CTbMKMU.

MpouecbT Ha aHOHMMM3MPAHE Ha JaHHUTE BK/KOYBA CAeOHUTE CTbMKM: 1) U3XOAHW JaHHW; 2)
noTpebuTenckn aaHHu (bunTpupaHe No MNOAUTUKA) U NOTPEOUTENCKM ,AaHHU" (dUATpUpaHKU no
npeanouYnTaHuns); 3) NPMHyAMTENHO U3MOA3BaHE Ha aHOHUMM3AUMA; 5) aHOHUMHU AaHHWU — C TEXHUTE
aTpmnbyTn 3a M3Non3BaHe (KaKBO MOMKe Aa Ce HanpaBM M KaK MOXKe Aa Ce Hanpasu cnogesneHo). B
nociaezHata CTblKa — AaHHWUTE Beye ca GUATPUPAHN B NPEeSULLHUTE CTHMNKM U CbAbPKAT CAMO BaNAHM
AaHHM 06paboTKa M KaK Te3n AaHHM ca CBbP3aHM 33 06paboTKa C BbHLUHW CUCTEMU U UHCTPYMEHTHU.

BTOpuAT nognpouec ce Hapu4ya cnogenAHe Ha aHOHUMMU3MPAHeE Ha OaHHMW. Cnep, 3aBbpluBaHe Ha
nbpBUA Npouec AaHHU Ca d)M!'ITpMpaHM N MapKNpaHu CbC cnoageneHun anM6yTM, T.€. AaHHWUTE MOoraT
Ja ce crnofenaTt ¢ BbHWHKU npouecopu. B Tosm cu,eHapm‘/'l MMma 4YeTunpu cnyyaa Ha yn0Tpe6a:

e [loTpebuTenar He ce cbrnacAsa Aa CnoAens aHOHMMHU AaHHUW C BbHLIEH MHCTPYMEHT WU C
KOHKpEeTeH MHCTPYMEHT - B TOBa C/ly4aid, He MOXeM [a NPUIOXKMM cnodensHe Ha aHOHUMHMU
OaHHW.

e [loTpebutenart ce cbrnacAsa Aa cnoaend aHOHMMHM AaHHM, HO He e Bb3MOXHO 06paTHO
npocneassaHe.

e [loTpebuTenaT ce cbrnacsasa Aa cnodena AaHHW U B MHOMO CTPOTO KOHTPOIMPaHMU Cay4van ce
cbrnacasa Aa 6bAe Bb3MOXHO AeaHOHMMU3MPaHe AaHHU (AeaHOHMMW3aUMA 3a BbHLUEH
WHCTPYMEHT UK AleaHOHMMMU3aLMA 33 BbTPeLlHa cuctema, 6e3 aa ce gasa ob6paTHa Bpb3Ka Ha
BbHLUEH UHCTPYMEHT).

e  Bb3MOXHO AeaHOHMMMU3UPAHE NPU MOUCKBAHE YpPe3 BbHLIEH UHCTPYMEHT.

OTtunTa ce dakTa, ye cucTemuTe 3a ynpasseHMe Ha obydyeHneTto (LMS) cbbupat n obpaboTsBaTt MUHA
MHPOpMaLMA 33 pPas3NYHKM OEMHOCTM M KaTo TakuBa Te TpAbBa Aa ca B cboTBeTcTBMe ¢ O6wmA
pernameHT 3a 3awuTa Ha aaHHute (GDPR) [8]. Bcnukm LMS 1 ycnyrn 3a obyyeHue, U3noi3BaHU B
obpasoBaHMeTO, CbbMpPaT pasnUHK BUAOBE AaHHU 33 0byyaemuTe. EANH BUA, Ha AaHHUTE € CBbP3aHOo
C IMYHUTE AaHHM, @ APYro C y4ebHUTE MOCTUMKEHUA B pa3ndHmn obnactu. C BpemeTo, Te3n AaHHM ce
YyBEANYaBaT M TAXHOTO CnogensHe M aHaM3 Noparkaa ronsam npobaem cbe 3almTaTa Ha IMYHU JaHHW.
MpeanoxeH e TpucnoeH moaen [8], ¢ KOWTO ce onuTBa Aa paspelun npobaema c aHOHMMU3MPaHE Ha
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AaHHUTEe Ha obyyaemus. C NpeanoKeHua mogen U MeTodo/1IorMa 33 aHOHMMM3auMa ce 3anassat
YHWUKaANHOCT Ha 0BEKTUTE C AaHHM.

M3cnepBaHeTo [9] npeanara metog, 3a cbbupaHe (ynaBaHe, CbXpaHABaHE U NOAAbPNKAHE) HA IMYHA
WHPOpMaLMA 33 UEeAW Ha aHanM3a, OTYMTaHe M cTatTUcTMKa. OcHoBHaTa Uen e Ja npeacTaBu
npegnoxeHuns LMS Anonymized Privacy Model (APM), KoliTo e He3aBUCUM OT BcAKa LMS cucrema m ce
CbCTOM OT MHTErpaumoHeH cnoi (HapeyeH Privacy Compliance Layer), cnoi 3a aHOHMMM3MpPaHe Ha
[AaHHW U CNOW 32 aHaM3 U OYeT.
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[8].

[9].

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 14, pp. 379-385, 2020

Aleksieva-Petrova, Adelina, Veska Gancheva, and Milen Petrov. "Software Architecture for
Adaptation and Recommendation of Course Content and Activities Based on Learning
Analytics." 2020 International Conference on Mathematics and Computers in Science and
Engineering (MACISE). IEEE, 2020. (Scopus, WQOS)

Aleksieva-Petrova, Adelina, and Milen Petrov. "Recommendation engine of learning contents
and activities based on learning analytics." Interactive Mobile Communication, Technologies
and Learning. Cham: Springer International Publishing, 2021. 372-378.

Petrov, M., Pachilova, B., Hristodorova, T., & Aleksieva-Petrova, A. "System Review and
Requirements Analysis for Escape Classroom System." International Conference in
Methodologies and intelligent Systems for Techhnology Enhanced Learning. Cham: Springer
Nature Switzerland, 2023.

Aleksieva-Petrova, Adelina, Amoussou Dorothee, and Milen Petrov. "Meta-model of the
teaching and learning environment based on ICT integration in the e-learning systems."
Proceedings of the 9th Balkan Conference on Informatics. 2019.

Petrov, M. ; Damyanov, D. ; Aleksieva-Petrova, A. "Peer Review Software Evaluation",
Published Jul 2019, International Conference on Education and New Learning Technologies -
EDULEARN (WOS)

Petrov, Milen, Plamen Totev, and Adelina Aleksieva-Petrova. "Software Automation of
Homework Evaluation By Using Virtual Environments." ICERI2018 Proceedings. IATED, 2018.
(Wo0s)

Aleksieva-Petrova, A., |. Chenchev, and M. Petrov. "LMS data collection, processing and
compliance with EU GDPR." EDULEARN19 Proceedings. IATED, 2019. (WOS)
Aleksieva-Petrova, Adelina, Ivaylo Chenchev, and Milen Petrov. "Three-Layer Model for
Learner Data Anonymization." INTED2020 Proceedings. IATED, 2020. (WQS)
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Pe3tomeTa Ha Hay4yHU I1y6I1MKaU,MM B n3gadHunA, KOUTO Ca ped)epupal-m u

MHAEKCUPaHU B cBeToBHOM3BeCTHU 6a3u (Scopus n Web of Science) n B Hepedepupanu
CNUCaHUA C HAYYHO peleH3npaHe, UIU B peAaKTUPaAHU KONEKTUBHU TpyaoBe

MNpeacrtaBeHUTe 32 KOHKYPCA HAayYHU I'IY6J1VIKaLI,VIM morart ga ce 0606LL|,F|T B cneaHunTe HanpaBaeHuA:

PaspaboTka M BHegpaABaHe Ha aBTOMatTU3MpaHu codTyepHU cuctemm B obnactta Ha
TEXHO/I0rMYHO NOANOMOrHaTOTO 06YyUYeHue.
Pa3paboTKka 1 BHeApsABaHe Ha aBTOMATU3MpPaAHM CUCTeMM B 061aCTTa Ha KnbepcurypHocTTa.
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e ABTOMaTM3MpPaHM CUCTEMM C U3MNOI3BAHE HA MeToAM M anroputmu ot NN,
e  ABTOMaTM3MpPaHM CUCTEMM 33 OTKPMBAHE U Pa3noO3HABaHE HA YOBELLKM EMOLNM.
e BNOKYelH TexHoA0ruun.

A.) PazpabomkKa u eHedpasaHe HO asmomamu3upaHu copmyepHu cucmemu 8 obaacmma Ha
mexHOos102U4HO NodnomoaHamomo oby4yeHue

[11] Aleksieva-Petrova, Adelina. "Students’ Attitudes toward Personal and Learning Data Usage in
Aptitude Project Learner Taxonomy." Proceedings of the 14-th conference on Information Systems
and Grid Technologies, ISGT. 2021.

Pe3tome. AHann3bT Ha obyyeHuneTo (LA) e npouec, KolTo cbbupa 1 aHanusmpa AaHHUTE U AeNHOCTUTE
Ha obyyaemuTe, 3a Aa OCUTYpM NPOrHO3HM NOKasaTe M U Aa NOBULLIM ePEKTUBHOCTTA Ha obyyeHumeTo.
B cTatmaTa e npepnoxeHa TaKCOHOMWA Ha AaHHUTE 33 yyalmTe, KOATO Ce M3MO0J3Ba B MPOEKTa
Aptitude 3a geduHUpaHe Ha OCHOBHWUTE 0BEKTM B aHa/M3a Ha obyyeHueTo. Bb3 ocHoBa Ha Tasu
TaKCOHOMMUSA e pa3paboTeHo U NPoBeAEHO NPOYYBAHE C LIE A3 Ce NPOoYYN OTHOLLIEHNETO Ha YYeHULMUTE
KbM M3M0/3BAaHETO Ha IMYHU U y4ebHN JaHHM 3a uenute Ha LA. PesyntaTtuTe nokasBaT, Ye NoBeYeTo
OT TAX 6uxa npeaocTaBuAn MHGopmaLmaA, CBbp3aHa C akageMMnyHaTa UM NoAroToBKa U MHGopmauus
3a y4ebHUs um onur.

[12] Aleksieva-Petrova, Adelina, and Milen Petrov. "Survey on the importance of using personal data
for learning analytics and of data privacy." 2020 International Conference Automatics and Informatics
(ICAl). IEEE, 2020.

Pe3stome. AZanTUpaHETO M MPEenopbyBaHETO Ha y4ebHOTO CbabprKaHMe M paboTHMTE npouecu
npeacTaBfifBa e4HO OT OCHOBHMUTE MPEAM3BMKATENICTBA B TEXHOJOTMYHOTO MOAMNOMOrHATOTO
0b6yuyeHue. OCHOBHaTa Lie/1 Ha CTaTUATa € 43 Ce U3MEPU 3HAYEHUETO Ha U3MO/I3BAHETO HA JINYHU AaHHU
3a aHa/M3 Ha 06yYeHNETO U Ha 3aLLMTaTa HA JIMYHWUTE AaHHKU, 0COBEHO 3a LLeanTe Ha aJanTupaHeTo u
npenopbYyBaHETO Ha y4ebHO CbabPrKaHWE N AeMHOCTU. 3a A3 ce NOCTUTHE LienTa, e pas3paboTeHo U
peann3MpaHo npoyysaHe. Pe3yntatnute oT Npoy4YBaHETO ce OCHOBaBaT Ha 137 oTroBopa, cbbpaHu oT
CTyneHTV B bakanaBbpcka nporpama "KomnioTbpHO 1 cOPTyepHO UHKEHEPCTBO'.

[13] Aleksieva-Petrova, Adelina, and Milen Petrov. "Data Merging for Learning Analytics in Learning
Environments." International Conference on Interactive Collaborative Learning. Cham: Springer
International Publishing, 2022.

Pestome. 3a ga ce ocurypu epeKkTmBeH aHaM3 Ha 0byyeHUeTo, NOBEYETO CUCTEMU U UHCTPYMEHTU
npocneaAsat NoBeAEHMETO Ha yyeHUuuTe. OBMKHOBEHO He CblecTByBa OonepaTMBHA CbBMECTUMOCT
MeXay PasMYyHUTE CUCTEMU UM UHCTPYMEHTM 3a 0bydyeHne. be3 06MeH Ha flaHHM He € Bb3MOXKHO Aa
Ce 13N0/13Ba MHTErpupaHa MHPOpPMaLMA 3a aHaIM3 Ha YYEHETO OT Te3n cuctemu. LlenTta Ha Tasu ctaTua
e fOa npeanoXu meton 3a obeauHABaHe Ha [AaHHW, KOWTO BKAOYBA OBE OCHOBHM ¢asu:
npeaBapuTenHa obpaboTka Ha gaHHUTe M obeauHABaHe Ha AaHHWTe. dasata Ha npeaBapuTenHa
06paboTKa M3N0N3Ba AaHHMTE OT reHepMUpPaHMUTE CUCTEMHM JIOTOBE KaTo BXOAHM AaHHM M U3NbHABA
TPU onepauuu: NOYMCTBAHE Ha AAHHWUTE, aHOHWMMU3MPAHE Ha AAaHHUTE W KoAMpaHe Ha AaHHWTe.
HeobxoaMmo e ga ce MNOTBbPAWU, Ye BCUUKM ¢alinoBe, CbAbpKaWM nonesHa uHdopmauma ot
cuctemuTe 3a 0bydyeHue, ca U3NbAHEHW npasuaHo. ®asata Ha obeanHABaHe Ha AAaHHUW BKIOYBA ABe
OCHOBHM ONnepaLmu: onpegensHe Ha NapameTpu U PasINYHN NOAX0AM, KaTo arpernpaHe Ha AaHHW Uan
obeanHABaHe Ha AaHHW. B pe3ynTaT Ha ToBa 06eaMHeHUAT dalin ce BKAOYBA B onpeaeneHms paboTeH
npouec 3a ob6paboTka Ha QAaHHW. KaTo [0KasaTe/cTBO Ha KoHUenuuATa 3a Ba/avaupaHe Ha
npeasoXKeHUa MeTos, 3a aHa/IM3 Ha 0by4yeHWeTo ce M3No3BaT ABa Pas3/IMYHU CUCTEMHM Nor daina:
Moodle 1 cblyecTByBaLLa yeb-6asnpaHa cMcTema 32 B3aMMHO OLLEHABAHE U peLeH3npaHe.
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[14] Aleksieva-Petrova, Adelina, and Milen Petrov. "A Case Study for Analysis and Prediction in
Learning Using a Peer Learning System.", (2022) International Conference on Applied Computing 2022
and WWW/Internet 2022, pp. 241-246.

Pestome. M3n0n3BaHETO HA AaHHW OT Pa3/INYHU YYEBHU CUCTEMU U MHCTPYMEHTU 3@ aHaIM3UpPaHe U
NPOrHO3MpaHe Ha MOCTUMKEHWUATA U MNOBELEHMETO Ha y4YyeHUUMTEe e MEeToj 33 MOBMLWaBaHe Ha
edeKTMBHOCTTa Ha obyuyeHneTo. B Tasu cTaTvsa e npeacTaBeHa CMCTEMa 3@ B3aMMHO OLEHSBaHe U
peLeH3MpaHe, KoATO Ce M3M0/13Ba 338 CUMY/IMPaHe Ha NPOLLECUTE Ha aHa/IM3 U NPOrHo3MpaHe B y4ebHa
cpeaa. MpUNoXKeHW ca MeTogmMTe 3a arperMpaHe u copTMpaHe Npu nNpoueca Ha aHaaus. MeToabT 3a
KnacuduKkauma "ObpBo Ha pelleHMATa" e NPUNOKEH M OLLeHEH, 3a Aa ce NPeACcKake pes3ynTaThbT.

[15] Petrov, M., Y. Atanasov, and A. Aleksieva-Petrova. "Restful Web Services for Management,
Visualization, Synthesis and Speech Sharing from Lectures." INTED2018 Proceedings. IATED, 2018.

Pesiome. KOMMIOTbPHUTE TEXHOMOMMN Ca HaBCAKbAE OKONO Hac, a yYeHuuuTe Lie cTasBaT BCe no-
3aBUCUMM OT TEXHONIOTMYHMA HanpeabK B 6baelle. KayectBeHOTO U epeKkTUBHO 0byYeHMe Ha XxopaTa
OCTaBa eZHa OT Hal-Ba*KHWUTE 33a4a4M Ha HaweTo BpemMe. 3a 06pa3oBaTe/HU Len ca NPOEKTUPAHU U
pa3paboTeHn ronsamo pasHoobpasme OT coPTyepHU MHCTPYMeEHTM U yeb ycnyrn. HoBata Hacoka B
pa3BUTUETO Ha NogobeH Bua codTyep e Aa Ce HaMOoXKMN U3MNO0N3BAHETO HAa CUHTE3UPAHU ayaUOoNeKLNn
C Uuen ycKkopsiBaHe Ha oby4yeHMeTo M pa3HOObpPa3HO Bb3NpUEMaHEe OT MUCMEHUTE JIeKLMM B pas/iMyHa
dopma Ha ayamopeu. *KenaHata PyHKLUMOHANHOCT Ha TakKMBa COPTYEPHU CUCTEMMU BKJIIOYBA, HO He ce
orpaHvMyaBa [O: /IeCHO TreHepupaHe, ynpaB/ieHWe W CcnogensHe Ha Jekuuu B ayguodopmar.
HactoAawaTa ctatua onucea codTyepHaTa apxXMTeKTypa Ha npototuna, 6asupaHa Ha REST kauneHT-
CbpBbP NpuioxKeHne. Uma gedpuHupaHM paboTHM NPOCTPAHCTBA 3a ynpaB/ieHUE U FpynupaHe Ha
ayamo Nekumm cbe crneumduuHa dannosa cTpyKTypa. CTpyKTypaTa Ha peyHMKa ce M3Mo/si3Ba 3a
aeduHmpaHe n npegeduHMpaHe Ha Aymu, uucna u ¢pasu, 3a ga ce noaobpu KayecTBoTo Ha
reHepupaHata ped, ocobeHo 3a cneumduyHM 3a obnacTTa TEPMUHU UAM 32 JIOKA/IM3MpaHe Ha
NPOM3HOLWEHMETO Ha MMEHATa Ha /iuaTa.

[16] Minkovska, Daniela, Lyudmila Stoyanova, and Adelina Aleksieva. "An analysis of integrating e-
learning and open educational resources into classroom." 2019 Il International Conference on High
Technology for Sustainable Development (HiTech). IEEE, 2019.

Pestome. B HacToswaTa cTaTMa ca NpeacTaBeHM pesynTatuTe OT m3cneaBaHe B 06nacTta Ha
M3NON3BAHETO HA UHGOPMALMNOHHM PECYPCH B HAKOAKO YHMAMLLA OT TpW AbprKasu. OCHOBHUTE Lenun
Ha cTaTMATa ca fAa ce NpeacTaBM TEXHONOIMATa Ha pPa3paboTeHOTO M3cneABaHe Ha OTBOPEHUTe
obpasosaTtenHu pecypcn (OOP), ga ce onuuie aHaAU3bT Ha NoaydyeHuTe pesyntatn. C U3nonssaHeTo
Ha OOP obpasoBaTesnHaTa cucTemMa NpeTbprABa KAYecTBEHA MPOMAHA B pe3yaTaT Ha MPOMEHU B
HayYMHa Ha peasiHOTO CbAbPKAHUE N MeTOAUTE Ha NpenogaBaHe. locoyeHun ca nssoaure.

[17] Aleksieva-Petrova, Adelina, and Milen Petrov. "Software Architecture of Semantic
Recommendation Engine Based on Data Analysis in Learning Management Systems." ICERI2018
Proceedings. IATED, 2018.

Pestome. CTaTuATa npeacTtaBs nogxod U codTyepHa apXMTEKTypa 3a CEMAHTMYHA MpPenopbKa Ha
pasiMyHM BUAOBe yyebHM pecypcu, M3MNOA3BaliKM y4ebHM U UrPOBM aHANM3KM HA FOJNEMU AAHHM,
Nnpov3BeAEeHN OT CbBPEMEHHU NAAaTGOPMM 33 eNEeKTPOHHO 0byyeHne 1 obpasoBaTenHn urpu. 3a aa
MOMKe cMCTemaTa Aa NPesoCcTaByM CEMAHTMYHA NPENopPbKa, Le ce U3M0A3Ba Ha/iMYHaTa MHGOPMALLMA
3a BcekM obyyaem, KakTo M o0606lieHa CTaTUCTMKA 3a MNOBeAeHWETO Ha rpyna obydyaemu.
NHpopmaumaTa we 6bae mM3BnedeHa OT 6asaTa AaHHM M UYpe3 TeXHWKM 3a MalWHHO obyuyeHue
cucTemata We aHanuM3Mpa M reHepupa AuMYHM npenopbku. OT Apyra cTpaHa, 3a Aa ce NoCTUrHe
CEMAHTMYHO TbPCEHE Ha PEecypcH, CbAbPXKallyM MaTepuanu, CBbp3aHM C TEPMMHA 33 TbpCeHe OT
npeameTHaTa 06.,1acT, LLe ce M3N0/13Ba OHTONOMMA 3a MOHATUATA M BPb3KUTE MEXKAY TAX B NpeameTHaTa
06n1acT, B KOATO e cneuunannsmpaHa obpasosartenHaTa naatpopma.
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[18] Adelina, Aleksieva-Petrova, and Mollov Valentin. "Application of LMS for teaching digital
electronics in Computer engineering." Hay4yHu Tpynose Ha Cbto3a Ha yyeHuTe—-lnosame. Cepusa b:
EcTecTBeHU M XymaHUTapHM Haykm 18 (2018): 108-111.

Pestome. CTaTnATa NpeacTaBA Bb3MOXKHOCTUTE Ha CNeLManHo agantTupaHa cuctema 3a ynpasiaeHue Ha
obyyeHuneTo, 6asnpaHa Ha Moodle, KOATO e Cb3gafeHa 3a HyXKAUTe Ha CTyaeHTUTe oT dakyaTeTa no
KOMMIOTbPHU cuctemn U TexHonornn (PKCT) B TY-Coduna, Bwbarapusa. CneumanHo BHUMaHME e
OTAEeNEeHO Ha NPUNOXKEHMETO Ha Tasn LMS B 0byyeHuneTo no ancumnamHata "Undposa enekTpoHmKa"
3a CTyAeHTM OoT baKafaBbpCKa cTeneH Ha cneuyyanHocT "KomMnioTbpHO MHXKeHepcTBo".

[19] Aleksieva-Petrova, Adelina, Plamen Tenev. "Examining Resource Sharing in Social Networks and
Learning Management Systems." Journal “Computer and Communications Engineering”, Vol. 11, No.
2,2017, ISSN 1314-2291.

Pestome: ToBa M3c/iedBaHe npeactaBa naatopma, KOATO M3Mon3Ba MHOpomMauMa OT COUMAHU
mpekn (SNS) n cuctemu 3a ynpasneHue Ha obydyeHuneto (LMS). Mnatdopmarta npegnara pecypcu Ha
cBOUTE NOTPebUTenuM Bb3 OCHOBA Ha TEXHWUTE MHTEPECU M OTHOLWEHWA. 3a Aa NpeaocTaBuM Tesu
NpenopbkM, € MnpeanoXeH MoAes, KOWTO NpeaocTaBA eleMeHTM Ha CbAbPrKaHWeTo upes
W3M0/I3BaHETO Ha OHTO/I0TMYEH mogen. To3n moaen e AOMb/AHUTENHO NoJobpeH CbC CEMAHTUYHU
TEXHUKMN 33 XapaKTepusnpaHe U BPbB3KU Mexay noTpebuTenckm npodunau, pecypcu U coumnanHu
Mpexu. Ha 6a3aTa To3M moaen ce onpenenaTt npenopbKu, KOUTO ce OCHOBAaBAT Ha AaHHWU OT COLMaHN
MPEXKU, U MOXKe Aa ce M3MNOo/3Ba OT MPENOPbKM 33 Pa3INYHK NPOAYKTM, KOUTO CEe CbXpaHsaBaT B
mpeKaTa U C NoA0OHMN XapaKTePUCTUKN MOMEXKAY CU.

[20] Aleksieva-Petrova, Adelina, Plamen Tenev. "Software Framework for Semantic Searching and
Recommendations of Resources." Journal “Computer and Communications Engineering”, Vol. 12, No.
1, 2018, ISSN 1314-2291.

Pestome. CuctemuTe 3a ynpassieHne Ha obyyeHuneTo (LMS) n caitiToBeTe Ha COLMaNHUTE MPEXKU ca ABe
pa3/IMYyHM KaTeropmm nnatGopmm, KOUTo AHEC Ce U3MN0A3BAT MHOTO LMPOKO 3a 06pasoBaTeHU Lenn.
OcHoBHaTa LeAn Ha CTaTUATa e Aa NpeasioXkun copTyepHa pamka 3a MPenopbku 3a y4ebHU pecypcu.
basupa ce Ha MeToaM 3a CEMAHTUYHO M KOHLENTYaNHO TbPCEHE B AOKYMEHTU W 33 U3YMCAABAHE Ha
CEMaHTMYHOTO CXOACTBO MEXAY [iBa AOKYMEHTa.

[21] Aleksieva-Petrova, Adelina, Amoussou Dorothee, and Milen Petrov. "Experimental framework for
evaluation of ICT impact on the learning process." International Journal of Education and Learning
Systems 4 (2019).

Pestome. CBeTHT gHEC € B CbBCEM HOBO M3MeEpPEHME, CbCTOALLO Ce OT HOBU MOHATUA U TEPMUHU KATO
COUMANHU MPEXKMU, OHNalH obwHocTn, 610roBe MU MUKPOGIOroBe, UMENU, ANCKYCUOHHU dopymu,
€N1EeKTPOHHU KHUTU U T.H. BCMUYKM Te3n MHCTPYyMeHTM TpabBa ga 6baat agantmpaHm U KbM yuebHUs
npouec. OCHOBHaTa LN Ha CTaTMATa € Aa NPenoXKM eKCNepuMMEHTAsIHA paMKa 3a OLeHKa Ha
Bb3aencTeneto Ha KT Bbpxy yuebHus npouec. MNpeasuaeHn ca gse He3aBUCUMU U3c/eaBaHUA 3a
onpefensiHe Ha cTeneHTa Ha WMHTerpupaHe Ha UMKT B yyebHMA npouec: OueHKa Ha cTerneHTa Ha
nosHaBaHe 1 n3nonssaHe Ha KT oT pa3nnyHu Lenesu rpynu B yuebHMA npoLec npeam MHTerpupaHeTo
Ha UKT B yuebHUMA npoLec M oueHKa Ha cTeneHTa Ha Bb3genctene Ha MKT B yuebHUA npouec cres
WHTErpMpaHeTo Um.

[22] Aleksieva-Petrova, A., M. Petrov, N. Bozhkov, V. Bozhinov, Data Integration from Different
Learning Systems, Journal “Computer and Communications Engineering”, Vol. 15, No. 2, 2021, ISSN
1314-2291

Pe3tome. N3n0n3BaHETO Ha CUCTEMM 3a YNpaB/ieHMe Ha o6yquMeTo CTaBa BCe NO-pPa3npoCTpaHeEHO B
O6paBOBaTe!1HVITe UHCTUTYLUN. Cncremute npeanarat Bb3aMOXHOCTU 3a ynpaB/sieHWe Ha KypcosBe,
CTYAEHTUN M nNpenoaaBaTesin, 3a nposeXaaHe Ha U3NUTU U 3a OUueHABaAHE U npernen Ha NpoeKTy,
KayeHu B cuctemata. OCHOBHaTa Len Ha Ta3n CTatmA e aa ce npoy4yat UsSNCKBaHUATA Ha I'IOTpE6MTeI'IMTe
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W Oa ce NPeanoXmn CUCTEMHA apXMUTEKTYPa, KOATO MOXKe a MHTerpMpa AaHHW OT Pas/IMYHU CUCTEMU U
WMHCTPYMEHTU B 06pa3oBaHUETO. BanmamnpaHeTo Ha NpeasiorKeHaTa apxXMTEKTypa e Yypes BHegpsBaHe
Ha NPOTOTMN M TeCTBaHe Ha HeroeaTa GYHKLUMOHANHOCT.

[23] Manov, D., A. Aleksieva-Petrova, Management Through Digital Transformation to the Centralized
Database, Journal “Computer and Communications Engineering”, Vol. 15, No. 2, 2021, ISSN 1314-2291

Pesiome. B aHelWHO Bpeme NnoBeyeTo MHGOPMaLMOHHM CUCTEMM B 061aCTU KaTo 34paBeona3BaHeTo
06pa3oBaHMETO He ca MnocnegoBaTe/iHM M TPYAHO OTroBapAT Ha MPOMEHSALIUTE Ce WM3UCKBaHMS,
NnocTaBeHM npesa TAX OT HOPMATUBHU UAU NPUPOAHN NPoMeHU. TpaHchopmaumaTa Ha moaena KbmM
unMbpoBa UEHTPaNM3aUMA Ha AaHHUTE e ecTecTBeH aKTMBATop Ha Bb3MOMKHOCTMUTE 3a Kopenauus
MeXay PasNYHN UHOOPMALMOHHN 0BEKTM B UCTOPUYECKU MAaH U MO TO3M HaudMH yBe/nM4YaBa B
3HauMUTeNHa cTeneH noTeHLUMana 3a B3eMaHe Ha MHPOPMUpPaAHU pelleHnA OT CTpPaHa Ha rnobanHute u
HauMoHanHuTe opraHM. OCHOBHaTa Uen Ha HacToAwaTa CTaTMa e Ada NpeanoXu mogen 3a
TpaHchopMaLMa KbM LEHTpaamsauma Ha umdposuTe AaHHWU, YNUTO UHPOPMALIMOHHM MacuMBU ce
HamupaT B 0610 XpaHMAULLE, 33 Aa ce n3berHaT MHOIo OT TEXHONIOTUYHUTE PUCKOBE U MPEYKM.

B.) Paspabomka u eHedpsieaHe HA A6MOMaMU3UPAHU cucmemu 8 o6aacmma Ha
KubepcuzypHocmma

[24] Ivaylo Chenchev, Adelina Aleksieva-Petrova, Milen Petrov, "Authentication Mechanisms and
Classification: A Literature Survey", Intelligent Computing Part of the Lecture Notes in Networks and
Systems book series, vol:Lecture Notes in Networks and Systems , issue:285, editor/s:Kohei Arai,
Publisher:Springer, 2021, pages:1051-1070, ISSN (online):978-3-030-80129-8, ISBN:978-3-030-80128-
1, doi:10.1007/978-3-030-80129-8_69.

Peslome. CurypHoctTa TpAbBa Aa ce pasrnexga OT MOMEHTa, B KOWTO ABa XxocTa TpAb6Ba Aa
KOMYHMKMpPAT MOMEXIy CW, NMpe3 MOMEeHTa Ha MOTBbp)KAaBaHe Ha aBTEHTUYHOCTTa A0 CUTYPHOTO
ycTaHoBABaHe. TA e CblecTBeH KOMMOHEHT Ha BCAKO yA0CTOBepABaHe Ha aBTEHTUMYHOCTTa. B obwua
CNy4ait XoCcToBeTE KOMYHUKMPAT MO PasiMYHM KOMYHUKALMOHHU KaHanu, KOMTO moraT ga 6baaT B
YacTHM WKW B NYBAUYHM Mpexkn. MeToauTe M CNOXHOCTTa Ha yAO0CTOBepABaHETO BapupaTt B
3aBMCMMOCT OT CTpaHMTE, Yy4yacTBalllM B KOMyHMKaumaTa. B HacTosllaTa craTva pasrnexjame
pa3nyHMTe MeToAM 3a YAO0CTOoBepABaHe, OCHOBAaHW Ha KOHKPETHUM KPUTEepUKM, KaTo Hanpumep
Bb3MOMHOCT 3a 3anoMHAHE Ha Mapoau; pasauyHM rpaduuHM HauMHKU; O0COBEHOCTU Ha TANOTO
(npbcTOBM OTNEYaTbUM, ANLE); KOMBUHMPAHE Ha Pa3NYHK TeXHUKKU (ceptuduratu, NMUH, undposn
nognucu, eAHOKPaTHM Napou, Xxew-sepurn, 6aokyeriH); QR KogoBse (CbLLO U € yYacTMeTo Ha AobaBeHa
peanHoCT) 3a NpegaBaHe Ha AbArv naponu u ap. Llenta Hu e Aa HanpaBMM Bb3MOXKHO Hali-nogpobeH
nperneg Ha aMTepaTypaTta v ga Knacubuumpame HauMHUTE 3a yA0CToBepsABaHe.

[25] Nikolov, L.A., Aleksieva-Petrova, A.P. Action Research on the DevSecOps Pipeline, (2023) 2023
11th International Scientific Conference on Computer Science, COMSCI 2023 — Proceedings

Pe3stome. B Tasu cTaTus Hue m3cnegsame Bpb3KaTa MeXKAy aBTOMATM3AUMATA M YOBELUKUS ONWT,
noayepraBaliku Kak metogonorumte Ha DevSecOps ynecHsABaT paHHOTO OTKPMBAHE M CMEKYaBaHe Ha
YA3BMMOCTUTE, KaTo MO TO3M HaUMH YKPENBaT LLANOCTHATA NO3MUMA HA CUIYPHOCTTa Ha codTyepa. Ypes
nscnefBaHe Ha Ky/lTypHUTE MPOMeHU, Heobxoanmm 3a npuemaHeTo Ha DevSecOps B opraHu3saumuTe,
HUE XBbPJAME CBET/IMHA BbPXYy CbBMECTHOTO W bBKABO MMUC/IEHEe, HeobXoAMMO 3a YyCrewHo
BHeapABaHe. OCBeH TOBa, TO3M AOKYMEHT U3ACHABA HanpeabKa B MHCTPYMEHTUTE U TEXHO/IOTMMUTE,
KOWTO Ca ycKopuau npuvemaHeto Ha DevSecOps, BKAOUUTENHO KOHTEMHEPU3aLUMA, OpKecTpauua u
061a4HN apxMTeKTYpu. Hue cblio Taka M3cnegBame nNpeamsBuMKaTeNcTBaTa M OrpaHUYeHuMATa, npes
KOMTO Ca WM3MpaBeHW MNpPaKTUUMTE, KOraTo Bb3npuvemat npakTukuTe Ha DevSecOps, BK/AKOYBaLLM
MOJennpaHe Ha 3aniaxu, NPakTUKKU 33 3alWUTEHO KOAMPaHe U CbOTBETCTBME C HOPMaTUBHMUTE
M3NCKBaHUA. [lOKYMeHTbT ycTaHoBsABa DevSecOps KaTo AMHaMMYHa M pa3BMBaLLa ce AUCLMMNIMHA B
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npeceyHaTa Toyka Ha paspaboTkaTta, curypHoctta M onepaumute, opopmsankm 6Obaewero Ha
codTyepHaTa CUrypHOCT Ype3 Bb3npuemaHe Ha CUHepPrusa 1 yCToMUYnBOCT.

[26] Petrov, Milen, Alexander Zarkov, and Adelina Aleksieva-Petrova. "Automated Building of an
Environment for Secure Software Development in Web Technologies Courses." International
Conference on Interactive Collaborative Learning. Cham: Springer International Publishing, 2022.

Pesiome. Ta3u cTaTua um3cnenBa aBTOMATU3UMPAHOTO M3rparkgaHe Ha BepuobuumpaHu codTyepHU
cpeam, KoUTo moraT Aa Ce U3M0A3BaT B YHUBEPCUTETCKU KypcoBe. [pe3 nocieaHnUTe HAKOIKO roguHu
CTaHa fACHO, Ye M3MON3BAaHETO Ha OHAalH cpeau, BMAEO Cpeln, BUPTYanHU NeKuMU, OHNAMH
npenogasaHe M yyeHe He e BbMNpoc Ha M3bop. MNaHaemmaTa OoT KOPOHaBMPYC NPUHYAN BCUYKM YaCTU
Ha obpasoBaTe/IHUTE CUCTEMU U OOPWU Ha KUBOTA Aa NPemMHaT KbM OHNAMH. 3aabnboyaBaHeTo Ha
Hay4yHUTE M3cneaBaHMA M pa3paboTkute B obnacTTa Ha aBTOMaTU3auMaTa Ha codTyepa moxke Aa
posene A0 U3NON3BaHETO Ha pPa3/INYHU HAYUHU, KOUTO Aa NO3BOJAT Ha CTYAeHTUTE U o6yqaeN\MTe B
YHMBepcUTeTUTE aa ce "AoKocHaT"' Ao peanHuTe npobsiemu npu paspaborBaHeTo Ha codTtyep. Hue
pa3paboTnxme TakbB NOAXO0A, KaTo onpeaesMxme CTbMKUTE, Pa3paboTUXMe U OLLEHUXME KOHKPETHMU
NnpouecM Ha aBTOMAaTM3aUMA Ha M3rpakgaHeTo Ha cpefa 3a CUrypHa paspaboTka Ha codTyep.
OedunHunpaxme KakTo GYHKUNOHANHUTE, Taka U HeDYHKLMOHATHUTE U3UCKBAHUA KbM TakaBa CUCTEMA,
KaTo b6Axa onpeaeneHu n paspaboTeHn cneaBallinTe OCHOBHM CTbIKK B pa3paboTKaTa, KaTo HacTpolika
Ha BUpTyanusauuAata, gedbuMHMpaHe WU Cb3JdaBaHe Ha BUPTyanHa cpeda (BUMPTyaNHW MaLUUHK),
KOHPUrypmpaHe Ha 6asa [aHHM M ynpasBiaeHWe Ha noTpebuTenckute HacTpoiiku. OueHKaTa e
M3BbpPLUEHA B CbOTBETCTBME CbC cneuuduKaTa, onpegeneHa B Kypca no Web TexHonoruu, Ho
pesyntatuTe U M3MNO/A3BaHETO MM He Ce OrpaHuyaBaT camMo A0 TO3M Kypc. B 3aknoyeHue ca
npeacTaBeHM pes3yaTaTuTe OT OLEeHKaTa, M3BbplleHa B 1abopaTopHM yCcnoBus, U ca AePUHMpPaHU
NnoAxoAsLM CLEHapPUM, NPpUNoKeHns n 6baella paboTa.

[27] Hristov, G., Aleksieva-Petrova, A., Stankov, |. CyberAttacks and Artificial Intelligence: A Systematic
Mapping, (2023) 2023 11th International Scientific Conference on Computer Science, COMSCI 2023 -
Proceedings

Pestome. C BCe NO-LUMPOKOTO BHEAPABAHE HA U3KYCTBEH MHTENEKT B NPOAYKTU, KOMTO Ce M3MN03BaT B
e)KeHeBMEeTOo, Bb3HMKBA 3aMn/1axaTta OT U3M0/3BaHe Ha YA3BMMOCTM B TAX, KOETO MOXKe Aa A0BeAE 40,
NoHAKOra, TPaHW WeTK 3a cuctemaTta U notpebutensa. B Tasm cTaTua ce pasrnexaaT Bb3MOXKHUTE
BPb3KK, 3aM1axm U peannsaumm 3a U3KYCTBEHWUA MHTENEKT B KubepcurypHocTTa. Ta npeacraBnsaBa
nuTepaTypeH npernes Ha CbBPeMEHHWUTE TEeHAEHUMM Ha MPUOKeHUATa M npobnemute Ha
W3KYCTBEHMA MHTENEKT B 06/1aCTTa Ha KNbepcurypHocTTa 3a odpaH3nBHa 1 gedaH3nBHa ynoTpeba, KaTo
ce 06pblla BHUMaHWE Ha TEXHOIOTUYHATA, KaKTO M Ha eTMYHaTa NepcrneKkTuBa.

[28] Aleksieva-Petrova, Adelina, and Milen Petrov. "Empirical Study on Secure Software
Development."” 2023 10th International Conference on Dependable Systems and Their Applications
(DSA). IEEE, 2023.

Pestome. MHTErpupaHeTo Ha CMIypHOCTTa B Npoueca Ha paspaboTBaHe Ha codTyep Ypes KU3HEeHUA
UMKDB/ Ha pa3paboTtBaHe Ha codTyep 3a curypHocT (SSDLC) BKItOUBa HEMPEKbCHATU YCUANA OT CTPaHa
Ha XopaTa W MPaKTUKM, KOUTO TrapaHTUpaT MOBEPUTENHOCTTA, LEAOCTTa M HA/MYHOCTTA Ha
NPUNOXKEHUATA. 3@ KPUTUYHU NPUNOKEHUA MW TaKMBaA, KOUTO BOPaBAT C YyBCTBUTENHA MHOPMALLUA,
MEepPKUTE 3a CUTypHOCT TpsAbBa Aa 6bAaT 0OMUCNEHO NNAHUPAHU U LLATENTHO YMNPaBAABAHM Ha BCEKU
eTan OT }KM3HEeHUA LUMKbA Ha pa3paboTkaTta Ha codTyep, 3a A4a ce NOCTUrHE MaKcMmanHa eGpeKTMBHOCT.
Llenta Ha cTaTuATa e Aa ce NpoyyYM NpMaaraHeTo Ha To3M NOAX04 M AOKONKO TOM e epeKTUBEH, KaTo ce
pasrnenat NPoeKTUTe Ha CTYAEHTUTE M ce OnpeaenaT BUAOBETE 3amniaxu U yA3BMMOCTU, KOUTO Te ca
OTKPUAW W OTCTPaHMAN B CBOWUTE CUCTEMM 33 KYPCOBM MPOEKTU no codTyep. MOTBbpANXME TO3M
noaxof, KaTo aHaAM3Mpaxme pesyntaTuTe, KOUTO CTyAEeHTUTE, KOUTO ce obyyaBaT 3a codTyepHu
WH}KEeHepK, Noyumxa cneq npuaaraHeTo my nNpu NPoeKTUpPaHeTo Ha CBouTe COPTyepHU NPOEKTHU.
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[29] Stoyanov, Georgi, Adelina Aleksieva-Petrova, and Milen Petrov. "Analysis of modern security
plugins for wordpress." AIP Conference Proceedings. Vol. 3084. No. 1. AIP Publishing, 2024.

Pestome. WordPress e Hall-nonynspHaTa cMcTema 3a ynpaB/eHue Ha CbabprKaHMeTo B cBeTa. Mpes
nocnegHuTe roauHu yebcaitosete, usnonssawm WordPress, ca nonynspHa mMulIeHa 3a XaKepu
nopaam nonynsapHoOCTTa Ha naatdopmarta. 3a Aa pewar Tesm npobnemu, notpebutennte ce obpbLLAT
KbM NABIMHM 33 CUTYPHOCT, KOMTO MM NOMaraT 4a Cce CNpaBAT CbC 3an1axuTe 3a CUrypHoOCTTa. Bbnpeku
TOBA HAAIMa 334b/1604YeH aHaNN3 Ha CUIYPHOCTTA Ha cucTemata oT NAbrmHK Ha WordPress. BbB Bpb3Ka
C ToBa CTaTMATAa MMa 3a LeN Aa aHanu3upa paboTata Ha OCHOBHWTE MABIMHWM 33 CUIYPHOCT,
BK/HOYMTE/IHO aHANN3 Ha KoAa, TeCTBaHE C pPas/IMyHM BMAOBE 3an/1axu, NPoBepKa Ha AaHHUTE, KOUTO
Te cbbupaT, U OLEHKa Ha TEXHUTE CUHM U cnabu cTpaHu. OnucaHW ca NPUHUMNIMTE Ha paboTa K
peanusauumnTe Ha CbBPEMEHHUTE NABIVMHU 32 CUTYPHOCT U Ca ONpeaesieHn Kputepuute 3a M3bop Ha
nscnefBaHuTe NAbrMHKU. Pesyntatute ca 0606lieHN M ca CpaBHEHWM MOAXOAMTE, M3MOA3BaHM OT
pasfiMYyHMUTE NABIUHM.

[30] Ivaylo Chenchev, Adelina Aleksieva-Petrova, Secure the Communication in Decentralized
Networks with Blockchain, presented at: First Workshop on Information Security (ISec2019), 9th
Balkan Conference in Informatics (BCl 2019), 26-28 September 2019, Technical University of Sofia,
Bulgaria; published in: Computer and Communications Engineering, ISSN 1314-2291, Vol. 13, No.
2/2019.

Pestome. P2P (Point-To-Point) KOMyHUKaUUATA € CblEeCTBEHA YacT OT AELEHTPAIU3UPAHUTE MPEXKN.
Mo NPMHLMN TE3N MpPEXKU Ca NYBANYHU U He ce YyNpaBaABaT LeHTpanHo. CtatuaTta ce GoKycmpa BbpxXy
npernega Ha Bb3MOXKHUTE MeCTa, KbAETo ce M3BbpLlBa 06paboTKaTa Ha AaHHM - OT npouecuTe B
onepaumoHHaTa CMCTEMaA, NPe3 NPEXBBPIAHETO Ha Te3M AaHHU KbM OThanedeH Bb3en (data in transit),
Ao obpaboTKata Ha AaHHMTE M HaKpas CbXpaHABaHeTo/3anasBaHeTo UM (data at rest). B ctatuaTa e
npeacTaBeH HOB NOAXOL 32 OCUTypsABaHE HA aBTEHTUOUKALMA M KOMYHMKALMA Npu P2P KomyHMKaLmsa
B AEUEHTPANN3INPAHN MPEXKM - NYBAMYHUTE KNtovoBe 3a SSH KOMyHMKaLMA Aa ce CbXpaHABAT M NasAT
B O/I0KYeiH, BMecTo B soKaneH ¢aia (No NpuMHUMN pas3sindeH BbB BCEKM Bb3e). Bb3MOKHOTO
NpUAOXKeHWe Ha ToBa NOAO6pPEHNE HA CUTYPHOCTTA € BbB BCAKA AELEeHTPaIM3NPaHa MpPeKa, B KOATO
Bb3/IMTE Ca NMO3HATK U CU UMAT AOBepUe eauH Ha Apyr. B TakaBa 6/10KoBa Bepura 6ponaT Ha 6ioKkoBeTe
we 6bae TOYHUAT OpPOM Ha ydyacTBaWMUTE BbB3/IM M BCEKM ONOK Lie cbxpaHaBa MHopmauuma 3a
KntoyoseTe (Hanpumep nybamynus(te) SSH knou(n)) Ha eanH Bb3eN.

[31] Chenchev, Ivaylo; Aleksieva-Petrova, Adelina. Chapter Seven SSH Security Improvement.
Information Security in Education and Practice, 2020, 99.

Pestome. KomyHMKaumsaTa OT TOYKa A0 TouyKa (P2P) e cbliecTBeHa 4acT OT AeLeHTpanusMpaHute
Mpexu. Mo NpuMHUMN Te3n MpeskuM ca Nyb6ANYHM U He ce ynpaBaaBaT UeHTpanHo. Ta3u cratus
pasrfeXKaa Bb3MOMHUTE MEeCTa, KbAETO Ce M3BbpwBa 0b6paboTKaTa Ha JaHHM - MpoLecu Ha
onepauyoHHaTa cUCTeMa - AOKATO MPEXBbPAATE AaHHU KbM OTAaseYeH Bb3es (4aHHU B TPaH3MUT),
Korato 06paboTBaTe AaHHUTE M HaKpas, KOrato M cCbXxpaHsaBaTte/3anuceaTte (4aHHM B MOKOW).
JOKYMeHTbT npeanara HOB Moaxon 3a ocurypsasaHe Ha P2P KOMyHMKauuAa B AeLeHTpannsmpaHu
MPEXKN: CbXpPaHsABaHe Ha Nyb6MYHUTE KNtoYoBe 33 KomyHUKaumsa Secure Shell unum Secure Socket Shell
(SSH) B 610KyYeliH. B TakaBa 610KoBa Bepura 6poAT Ha 610KoBeTe We bbae paBeH Ha TOYHUA Bpoit
B3/, y4aCTBALLM B AeLeHTpaIn3npaHaTa MperKa, U BCEKN 60K Le Nasm MHOopMaLLMA 33 KtoHoBeTe
(Hanpumep nybnamyHusa SSH kntou[ose]) Ha eanH Bb3en. KnwouoseTe lie ce cbxpaHABaT B 610KOBa
Bepura, BMeCTO B JIOKanHu dainose. OpurnHanHute SSH Knouosu dannose (,authorized keys” n
,known_hosts“) we Tpabsa ga 6baaT Bb3CTAHOBEHM TOYHO Npeau BCsiKa HOBa BPb3Ka, a Nyb6AnYHUTE
KNto4yoBe e 6baaT B3eTN OT 610KYEH.

[32] Aleksieva-Petrova, Adelina, and Milen Petrov. "Instructional Design for High Secure Software."
EDULEARN22 Proceedings. IATED, 2022.
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Pe3siome. CodTyepHaTa CUFypHOCT Ce CUYMTa 3a KpWUTMYHA 3a obpasoBaHMeTo Ha codTyepHuUTe
MH}KeHepu. ETo 3aL10 OCHOBHOTO NpeaM3BMKATE/ICTBO € A3 Ce M3M0/13Ba MEeTOJ, 3a NPOEKTUPAHETO Ha
obyuyeHueTo, 3a Aa ce pa3paboTAT Ao6pe CTPYKTypUpaHo U edeKTUBHO yuyebHO CbAbprKaHue U
AenHoCTH 3a Ta3un obnacT Ha obpasoBaHMeTo. B cTaTnATa ce npeaiara MeTo40/10T1A 38 NPOEKTUPaHe
Ha y4yebHO CbaAbpKaHWe, B KOATO Ce M3MO0A3BaT Pas/IMYHU MOZENU, U Ce pa3paboTBa Kypc, KOWTO
BbBEXKAA NPAKTMKUTE 3a CUTYPHOCT BbB BCAKA Ppasa OT KM3HEHUSA LMK Ha pa3paboTKaTta Ha codTyep.

[33] Aleksieva-Petrova A., An Ontology Based Approach to Data Security, Computer and
Communications Engineering, ISSN 1314-2291, Vol. 17, No. 1/2023.

Pestome. CUrypHOCTTa Ha [aHHMTE € OT pellaBalo 3Ha4YeHue 3a 3alwuMTaTa Ha YyBCTBMTENHATa
MHOOPMaLMsA, NOALBPKAHETO HA AOBEPUETO HA KAUEHTUTE U OCUTYPABAHETO HA HEMPEKBCHATOCT Ha
6usHeca. Momara 3a npeAoTBPaATABaHE HA HapyLEHWA HA AaHHUTe, dUHAHCOBM 3arybu, yBpekaaHe Ha
penyTauMaTa U NpaBHM CaHKUMKM. OCHOBHATa LEeN HA Tasu CTaTuA e [a ce NPOoeKTMpa M BHeapu
OoHTONOrNA, 06xBawawa obnactta Ha CUTYpPHOCTTA Ha AaHHWUTe. OHTONOIMATA BKAKOYBA PA3/NYHU
KaTeropuu aTaku, enemMeHTU OT LAHHU, MEPKM 33 CUTYPHOCT U LW, CBbP3aHM C TO3U LOMENH.
Kateropuute ataku ce KnacmuduumpaTt Ha CUCTEMHM aTaku U yeb 6asmpaHmM aTakn, LOKATO MepPKUTe 3a
CUTYPHOCT ca pa3fesieHn Ha MEePKM 3a NPEBEHLNA U MEPKM 3a OTKPUBAHE.

B.) Aemomamu3supaHu cucmemu ¢ U3nosA3eaHe Ha memoou u aazopummu om UU

[34] Yotov, Ognyan Borislavov, and Adelina Plamenova Aleksieva-Petrova. "Analysis of Sensor Signals
with Machine and Deep Learning Algorithms." 2023 International Scientific Conference on Computer
Science (COMSCI). IEEE, 2023. (Scopus)

Pestome. MHp,yCTpMﬂ 4.0 Pa34nTa B ronama CteneH Ha reHepnpaHeTo n aHanM3a Ha AaHHU. CEH30pHMTe
CUrHann ca TpyaHum 3a aHaan3 C nomouwTa Ha TPaguuMOHHU MEeTOoAU U MaTEMATUYECKU TEXHUKU.
AJ'IFOpMTMMTE 3a MAWMWHHO “ LI,'b}'IGOKO 06yqume B KOM6MHaLI,Mﬂ C MaTemMmaTn4ecKku Tpchd)opmau,MM
npegnarat HoOBU ed)EKTMBHVI Ha4YMHU 3a NoAaxod Kbm TpyaHUTe I'IpO6J'IeMM Ha 06pa60TKaTa Ha
CeH30pHU curHanu. Llenta Ha cTaTMATa e Aa ce NpeanoXu n Baaugumpa moen 3a NPorHosupaHe,
683MpaH Ha AaHHW, 3@ aHa/IN3 HAa CEH30PHUN AAaHHWN B3 OCHOBA HA a/IMPUTMU 32 MALLNHHO U A'bJ'I6OKO
o6yqume. Mogenute nokassaT O6€L1.I,aBaUJ,M pe3yntatn npun nNporHosMpaHe Ha CTOMHOCTUTE Ha
N3HOCBAHE U OTBAPAT npo6nema 3a NO-HATaTbWHWN N3cneaBaHuA.

[35] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "Evolving 1D convolutional
neural networks for human activity recognition." Proceedings of the 22nd International Conference on
Computer Systems and Technologies. 2021.

Pestome. Pasno3HaBaHeTO Ha 4YOBELKaTa aKTMBHOCT € Ba)KHa WM3cneposaTencka obnact ¢
pa3HoobpasHu NPUIOKEHNA B 34pPaBHOTO HabaogeHWe, NpocieasBaHeTo Ha dpu3mdeckaTa popma u B
afanTUBHUTE CUCTEMM 33 NOTPebuTennte B MHTENUTEHTHU cpeaun. MpobnembT 3a pa3nosHaBaHe Ha
YyoBeLlKaTa aKTMBHOCT MOXe Aa 6bae peleH ¢ nomoluta Ha 1D KOHBOMOLMOHHA HEBPOHHA MpeXa
(CNN), obyyeHa c akcenepomeTpuiHM gaHHW. MPoeKTUpPaHeTo Ha Nnoaxoaalla apxmutektypa Ha CNN 3a
pelaBaHe Ha KOHKpeTeH npobnem He e JfiecHa 3afavya M OBMKHOBEHO W3UCKBA 3HAYUTE/HU
cneumannsmpaHn Nos3HaHWA 3a HaACTPOMBaHe Ha XxunepnapameTpuTe Ha MpeKaTa Bb3 OCHOBA Ha
eKcnepumeHTasiHa oueHKa. B Tasm cTtaTna ce npeasiara aBTomaTmsmpaH noaxog 3a oNTMMMU3NpaHe Ha
apxuTeKkTypaTa Ha CNN, KOMTO M3n0n3Ba reHeTUYHN anroputMmu. MNpeanoxKeHUAT NOAX0L 3a eBOOLUA
Ha apxuTekTypaTta Ha 1D CNN e oueHeH BbpXy ABa Habopa OT AaHHM 3a Pa3noO3HaBaHe Ha YOBELUKA
aKTMBHOCT, 6a3MpaHO Ha aKCceNepoMeTbp, U pesynTaTuTe Nokaseart, Ye gu3aliHbT Ha CNN, 6a3unpaH Ha
GA, reHepupa CNN apxmMTeKTypu C KOHKypeHTHa NpoM3BOAMTENIHOCT B CPaBHEHWUE C M3MON3BAHETO Ha
apyru pbvyHo npoekTnpaHm CNN mogenw.
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[36] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "An evolutionary approach to
the design of convolutional neural networks for human activity recognition." Indian J. Comput. Sci. Eng
12.2 (2021): 499-517.

Pe3stome. ABTOMATU3NPaAHOTO Pa3nNO3HAaBaHE Ha YOBELLKATA aKTUBHOCT MMa peaunLia NPUIOMKEHUSA, KAaTo
HanpuMmep B 34PaBHOTO HabAtOAEHME Ha BB3PACTHM XOPa, NPOCNeAABAHETO Ha GUTHEC U B PaA3/IUYHM
CUCTEMM 3@ UHTENINTEHTEH A,OM, KOUTO MOraT Aa ce afanTupaT KbM NOBeAEHUETO Ha obuTaTenuTe. 3a
pa3no3HaBaHe Ha YOBELIKM AEWHOCTM BCE NO-YeCTO Ce M3M0A3BA AbNOOKO 0byyeHMe ¢ momoLTa Ha
KOHBOOLMOHHKN HEBPOHHM Mperkn (CNN). Bbnpekn ToBa edpekTneHocTTa Ha CNNs e cnaHo 3aBucuma
OT apXMTEKTypaTa Ha MpeKaTa U1 0OMKHOBEHO XMnepnapameTpuTte ce n3bmpat pbyHo. M3non3BaHM ca
pas3/IMYHM NOAXOAM 33 aBTOMATU3MPAHE HA NPOEKTUPAHETO Ha apxuTekTypu Ha CNN. B ctaTtmaTa ce
npeanara eBoIIOLMOHHO HasnpaH NOAX0L 32 ONTUMM3MPAHE Ha apXMTEKTypaTa Ha egHomamepHU CNN
33 pa3no3HaBaHe Ha YOBELKWU AeMHOCTU. MNpeanoXKeHUAT NoAXon e TEeCTBAaH BbpXy Tpu Habopa oT
aKcenepomeTpuyHM AaHHU. EKcnepuvmeHTanHuTe pes3yntatm nokassat, ye CNN, npoektupaHu ¢
nomoLLTa Ha eBOJIIOLMOHHO 6asmMpaHMA Noaxod, MMAT CpaBHMMA TOYHOCT NPU Habopa OT AaHHMU
WISDM Actitracker n 3HaunMTenHo no-gobpu pesyntatn npu Habopa oT aAaHHM Smartphone-Based
Recognition of Human Activities and Postural Transitions B cpaBHeHue ¢ apyrv ababokm CNN.

[37] Tsokov, S., M. Lazarova, and A. Aleksieva-Petrova. "Accelerometer-based human activity
recognition using 1D convolutional neural network." IOP Conference Series: Materials Science and
Engineering. Vol. 1031. No. 1. IOP Publishing, 2021.

Pesiome. Pa3no3HaBaHeTo Ha 4oBewkaTta geihHocT (HAR) e BaxHa u3cneposaTencka obnacrt ¢
pa3HOObpasHM NPUMOKEHUA B 34PaBHMA MOHUTOPUHT, NpocneanaBaHeTo Ha dusmnyeckata ¢opma u B
afanTUBHUTE CUCTEMM 33 MOTPebUTENUTE B UHTENUIEHTHU cpeaun. EPeKTMBHOCTTa Ha cuctemaTa 3a
pa3no3HaBaHe Ha AKTMBHOCTTA 3aBUCU A0 roAAMa CTeMeH OT XapaKTepPUCTUKUTE, MU3BNEYEHU OT
OaHHUTE OT CeH30puTe, KOeTo NpaBu M3bopa Ha NOAXOAALLM XapPaKTEPUCTUKU MHOTO Ba*KHa 4yacT OoT
HAR. B ctatusaTa ce npeagnara 1D CNN mogen, obyyeH Ha AaHHWM OT aKCeNepoMeTbp, 338 aBTOMATUUYHO
M3BAMYaHEe Ha XapaKtepuctukn B HAR cuctema. M3nonssa ce nosyaBToMatWyeH MNoAxon, KOMTO
edeKTUBHO M epUKacHo onpeaensa 6poa Ha KOHBONOLMOHHUTE CNI0EBE B MpekaTa, bpos Ha AgpaTta u
pasmepa Ha Aapata. EKcnepuMmeHTanHUTE pe3ynTaTM MOKa3BaT, 4Ye NpeanorKeHUAT moaen
NpeBb3X0X/Aa HAKOJIKO CbLLECTBYBALLM NOAX0Aa 32 pa3no3HaBaHe, KOUTO M3NOA3BaT Cbluma Habop oT
OAHHW.

[38] Tsokov, S., Lazarova, M., Aleksieva-Petrova, A. Emotional Attention for Trained Convolutional
Neural Networks, (2020) 2023 11th International Scientific Conference on Computer Science, COMSCI
2023 - Proceedings

Pe3stome. B npupogata emounnte nossonssaT 6bp30 npeHacoyBaHe Ha BHMMaHWeTO. B HacToswaTa
paboTa e npepnsioKeH MoAyfeH Noaxos 3a eMOLMOHANHO BHMMAHWE, CbCTOALL ce OT ABE 4acTu.
MogmoaynbT 3a BHMMAHWE M EMOLMOHANHMAT NoAMOALYN Cce npuaaraT KbM Beye 06yyeHu
KOHBOJ/IIOLMOHHN HEBPOHHM MPEKM, KaTo Ce Hay4yasaT ga Pasno3HaBaT TPygHUTEe Cayvyanm u ga ce
doKycupat Bbpxy TaAX. EkcnepumeHTute BbPXY 06y4eH CNN-LSTM mopen 3a nporHosupaHe Ha
3aMbpPCABAHETO Ha Bb3AyXa NOKA3BaT, Ye NPes/IoKeHUAT noaxos nofobpsasa NPon3BoaMTENHOCTTA C
6bp30 06yyeHue.

[39] Aleksieva-Petrova, Adelina, Nevena Shuleva, and Ralitsa Peycheva. "Extraction and Storage of
Data Related to Users of Water Ecosystem Services in Bulgaria." 2022 26th International Conference
on Circuits, Systems, Communications and Computers (CSCC). IEEE, 2022.

Pestome. BogooXpaHUTENHUTE FOpY Ca pasfde/ieHn Ha TEPUTOPUK 3a yNpaB/ieHUe C OCHOBHA LefeBa
byHKUMA "npom3BoAcTBO Ha BoAa". MPMHOCHT MM KbM FreHepUMpPaHeTo Ha BOAHMA OTTOK MOXKe Aa 6bae
oLeHEeH Ha NpaKTuKa. Tpabea Aa MMa Bb3MOMKHOCT 3a aHa/InM3 Ha AaHHM, CBbP3aHM C NoA3BaTeNnUTe U
noTpebutennTe Ha BOAHN €KOCUCTEMHM yCayri. ToBa e NoB/AMANO HAa OCHOBHATa LEeN Ha CTaTuATa, a
MMEHHO 4a ce NPeaNoXKM MeTo 3a U3BANYAHE U CbXPaHABAHE HA AaHHW, CBbP3aHM C NoA3BaTeNnTe U
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noTpebuTennTe Ha BOAHW EKOCUCTEMHM YCAYTK, B TAXHATA CTPYKTYPA OT AaHHW. [pegnoXKeHUAT MeTos,
e BanuamMpaH Cc nomollTa Ha nporpameH uHTepdelic (API) noa dopmata Ha ycnyra 3a yeTeHe U
0bpaboTka Ha AaHHW. B pesynTtaT Ha ToBa 6asaTa AaHHM € MPOEKTMPaHa TaKa, Yye Aa 3aMeHu
CbXPaHEHWETO HA AaHHM, CBbP3aHU C ObArapckUTe BOAOUITOYHULM, 33 A3 MOXKE Te3n AaHHU aa ce
noaabp:KaT no-necHo. Yeb-6asnpaHarta cucTtema e peanmMsmpaHa TaKa, Ye ga yete u obpaboTtBa AaHHM
OT pPa3/IMYHM BUAOBE AOKYMEHTU Ha Excel, KaTo BCEKN OKYMEHT MMa Pas/iniHa CTPYKTypa U CbXpaHABa
Pa3NYHKU BUOOBE OAHHM.

[40] Adelina Aleksieva- Petrova, M. Petrov, D. Atanasov, Search Method of Semantic Web Services
Based on Dijkstra's Algorithm, Proceeding of Computer Science 2015, 9-10 September, 2015; ISBN 978-
619-167-177-9; Hau. ped. cnucovk Ne 1179

Pestome. Ycnyrute Ha ceMaHTUYHMA yeb ca pasliMpeHme Ha CeMaHTUYHUTE TEXHONOIMM U Cb34aBaHETO
Ha oHTO/IOrMKN. Te KOMBMHMPAT AaHHM W YCAYTU OT Pa3IMUYHN U3TOYHULIN M 3ana3BaT 3HaYeHUEeTo Ha
UHoopmauuaTa. OCHOBHaTa Lea Ha cTaTuaTa e pa3paboTBaHETO Ha cucTema 3a ynpaB/ieHue Ha
cemaHTu4YeH yeb, M3nonsBalla MeTod 3a TbPCEeHE M HaMMpaHe Ha CEMaHTMYHO OMUCaHWU YCAyTW.
Pa3paboTeHUAT NPOTOTMM Ha TbpCcayka M3MO/I3Ba YETMPM CBOMCTBA, 3a Aa NOKaXKe KaK MoxKe ga bbae
HamepeHa gageHa yeb ycnyra ypes HEMHOTO CeMaHTUYHO onncaHme. B oCHOBHMA CNOM Ha anropuTbma
33 TbpCEHE Ha CEMaHTUYHU yeb ycyru e eguH ctap u Aobpe NosHaT aAropuTbm - aITOPUTBMBT Ha
Dijkstra.

[41] Adelina Aleksieva-Petrova, M. Petrov, Optimization and Management Of Traffic In Big Cities,
Proceeding of 13th Conference on Challenges in Higher Education and Research in the 21st Century
Conference, Sozopol, 2015; 978-954-580-356-7; Hau,. ped. cnucbk Ne 1162

Pestome. OcBeH HyaaTa OT CMCTEMM 3a YNPaB/eHNE Ha MbTHUTE NOTOLM, MPean3BMKaHa OT 6bpP30TO
pasBUTME Ha MbTHaTa MHOPACTPYKTYypa, € Heobxoauma M cucTema, KoATo 4a Nomara Ha BogauuTe aa
Ce OPWMEHTMPAT B MbTHUTE MPEXKM, 0COBEHO B ronemute rpagose. B ctatvaTa we 6b4aT aHaM3npaHu
W CpaBHEHM ABa aNroputbma - anroputbmbT Ha Dijkstra n anroputbmbT Ha Floyd Warshall - 3a
HamMMpaHe Ha Hall-KpaTKkuTe NbTULa. Lle 6bae NpeacTaBeHO BaAMAMPAHETO Ha cucTemarta M Lwe bbae
Habnl04aBaHO KaK TA pearnpa v ce AbpXKM B KOHKPETHW caydau. B Kpasa Ha cTaTuATa we 6baat
0606LeHN HAKoN mUcaun U Wwe 6baaTt cbbpaHn 6baewm nogobpeHus.

I'.) Asmomamu3supaHu cucmemu 30 OMKpuUeadHe U pa3no3HaeaHe Ha YoeewKu emoyuu

[42] Raynova, Ralitza, Adelina Aleksieva-Petrova, and Milena Lazarova. "Multi-agent Multimodal
Human Emotion Recognition Architecture." 2020 28th National Conference with International
Participation (TELECOM). IEEE, 2020.

Pe3tome. /13pa3sfBaHETO M Bb3NPMEMAHETO Ha EMOLMM € BaKHa YacT OT 0OLLYBAHETO MeXAy XopaTa.
Bb3MOKHOCTTa 3@ aBTOMATUYHO Pa3no3HaBaHE HA YOBELLKMTE EMOLUM NO3BOJISIBA B3aUMOLENCTBUATA
MeXay Xopa U MalIMHKU 3@ HanoAobABaT ecTecTBEHMA HAYMH, MO KOMTO XxopaTa 0bLLyBaT, KaTo TOBa €
BaHO NoaobpeHne Ha MHTepdenca YoBeK-MallMHa. Pa3no3HaBaHETO HA YOBELUKUTE EMOLUN MOXKe
[la Cé OCHOBAaBa Ha BXOAHM AaHHW OT Pas/iMYHM MOALANHOCTM, KOUTO AOMPUHACAT 33 HAAEXKAHO U
edeKTMBHO pasnosHaBaHe. B cTtaTuATa e npeacTaBeHa 06WA@ pamKa Ha MHOTOareHTHa cucTema 3a
pa3no3HaBaHe Ha eMOLLMM, OCHOBAHA Ha MHOTOC/IOMHA MYITUMOLA/IHA aPXUTEKTYPA C MHTE/IUTEHTHU
areHTw.

[43] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova. "Multi Layered Multimodal
Architecture for Emotion Recognition Processes Management." ABTomaTuka U MHbopmaTuKa 6poit 4
(2019).

Pe3tome. B cTaTnATa ca NpeAcTaBeHn PasanMyHN NOAX0AM 33 OTKPMBAHE M pa3no3HaBaHe Ha eMOLUMN.
MpeanoxeHa e cucTeMHa MHOPACTPYKTYpa 3a pa3no3HaBaHe Ha emoLmMu, 6asnpaHa Ha MHOrONAacToBa
MYATUMOAANHA apXUTEKTYPa C MHTEAUIEHTHU areHTW. AreHTuTe MmaT pas/ivyHM Lenu, u3nonissat
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Pa3NIMYHU MOAANHOCTU U M3NON3BAT Pa3/INYHM aNTOPUTMU 33 OTKPUBAHE U Pa3no3HaBaHe Ha eMOLMN.
Bb3 ocHoBa Ha pesyntatuTe OT paboTaTa Ha areHTUTe ce reHepupa HeyTpaseH Moden Ha
MYATUMOAANHUTE BXOAHW AaHHW, KOMTO ce M3MNo/13Ba 3a pa3no3HaBaHe Ha eMOoLMM Ype3 OTKpuBaHe
Ha aedopmalmM MO OTHOLIEHME HA PEKOHCTpyMpaHua mogen. MNpeanoxeHaTa UHPPACTPYKTypa Ha
cucTemaTta Mo3BOAsABA aBTOHOMHa paboTa, M3non3BaHe Ha Hal-noAxoAAawMTe anropuTmu 3a
pa3nosHaBaHe 3a onpeaeneHu BXOAHW AaHHU U reHepupaHe Ha HeyTpaaHu MoZenu 3a uscneasaHua
obeKT.

[44] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova, Affective Computing and Emotion
Detection Through Image Analyses, Proc. of 8th International Scientific Conference Computer
Science’2018, Kavala, Greece, 13 - 15 Sept. 2018, pp. 19-25

Pestome. XopaTa M3N0n3BaT KakKTo BepbanHu, Taka U HeBepbanHU CUrHa/KM, KaTo U3paKeHue Ha
JIMLLETO, KECTOBE, €3UK HA TANOTO M TOH Ha rnaca, 3a Aa npeaasaT emoummTte cM. CnocobHOCTTa Ha
KOMMIOTbPA [Aa pPa3no3HaBa YOBELWKUTE emouuMn nonada B obnacT Ha wm3cnenBaHe, HapeyeHa
"adekTnBHN KOMMOTPU". EMOLIMOHANHMAT aHaIM3 U3MUCKBA M3MO/I3BAHETO KAaKTO Ha MCUXON0TMYECKH,
TaKa U HA TEXHONOIMMYHU noaxoan. OTKPMBAHETO HA EMOLMU HA JIMLETO M TANOTO Ce OCHOBABA Ha
aHaNM3M HA U306parKeHMA, HACOYEHN KbM 3aCMYaHe Ha MUKPOU3PAXKEHMA, KOUTO NO3BO/IABAT Aa ce
oLeHu gosepueTo B Habop oT emoumn. CTaTnaTa CbabprKa Nperaes Ha CbBPEMEHHOTO CbCTOAHME Ha
OTKPMBAHETO Ha eMOLMM Ype3 aHaIM3 Ha U30bpakeHus.

IM

[45] Raynova R., A. Aleksieva-Petrova, Agent Based Emotion Recognition, Journa
Communications Engineering”, Vol. 13, No. 1, 2019, ISSN 1314-2291

Computer and

Pestome. /13pa3aBaHETO 1 Bb3NPMEMAHETO HAa EMOLIMM € BaskHa YacT OT 06LLyBaHETO Mexay XopaTa.
Bb3MOXHOCTTa 3@ aBTOMaTU4YHO pa3rno3HaBaHe Ha YOBELLKMTE eMOLLMM N03B0/1ABa B3aMMOAENCTBMETO
yoBEK-MallMHa Aa HanoJobABa ecTecTBeHMA HauMH Ha obllyBaHe MeKAy XopaTa KaTo BasKHO
nogobpeHve Ha uHTepdeica YoBek-malwmHa. OCHOBHaTa LA Ha CTaTvATa € 43 NpeasioNu
aBTOMaTM3MpPaHO OTKPMBAHE M Pa3no3HaBaHe Ha YOBELLKM eMOLUM C MOMOLLTA Ha areHTHo-6a3mpaHa
TeXHoNOormA.

[46] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova, Image Based Human Emotion
Detection and Recognition, Journal “Computer and Communications Engineering”, Vol. 12, No. 1,
2018, ISSN 1314-2291

Pe3tome: XopaTa M3MON3BAT KAKTO BepbanHM, Taka M HeBepbasHM CUTHAAM, KATO M3paxKeHWe Ha
JIMLLETO, }KEeCTOBE, €3UK Ha TANOTO M TOH Ha rnaca, 3a Aa npeaasat emouuuTe cu. CnocobHOCTTa Ha
KOMMIOTbPa Aa pa3no3HaBa YOBELIKMTE emouun nonaga 8 obnact Ha wmscneagaHe, HapeyeHa
"adeKkTnBHM KoMmntoTpK". EMOLLMOHANHMAT aHAIM3 U3MCKBA M3MOJI3BAHETO KaKTO Ha NCUXONOMMYECKH,
TaKa M Ha TEXHOJIOrMYHM noaxoam. B cTaTmsaTa e npepctaBeH nNpobnembT 3a OTKPMBAHE M
pa3no3HaBaHe Ha eMOLMM Bb3 OCHOBA Ha M306paxKeHuA nnm Buaeo gaHHn. OTKPUBAHETO Ha emMoumn
Ha NMLETO M TANOTO Ce OCHOBaBa HAa aHa/M3M Ha M306paxeHWA, HaCcOYeHM KbM 3acuMyaHe Ha
MMKpPOU3PaXKeHUs, KOMTO MO3BOIABAT fa Ce OLEeHU AoBepueTo B Habop oT emoumu. O6cbxaa ce
npeAcTaBAHETO Ha EMOLMUTE, KAKTO M 06LLMTE eTanu 33 pa3no3HaBaHe Ha YOBELLKM emMouumM Ha BasaTa
Ha MLETO U TANOoTO. PasrnesaHun ca OCHOBHUTE U Hali-NOAXOAALLMTE NOAXOAMN U METOAN, U3MO3BAHN
B Hay4YHaTa AnTepaTypa B 061acTTa 3a BCEKM OT eTanuTe. [peAcTaBeHM ca U HAKOIKO Ny6anyHM Habopw
OT OAHHW 3a M306parKEHUA U BUAEOKAUMNOBE, KOMTO Ca LIMPOKO M3NO0/3BaHM 33 pa3no3HaBaHe Ha
emoummn, 6asnmpaHM Ha INLETO M No3aTa.

A.) bnokueliH mexHonoz2uu

[47] Ivaylo Chenchev, Adelina-Aleksieva Petrova, “Decentralized Networks — Unveil the Technology
behind Blockchain®, 8-th International Scientific Conference “Computer Science’ 2018”, Kavala,
Greece, September 13-15, 2018, ISBN: 978-619-167-359-9, pp.99-105
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Pe3tome. Llenta Ha Tasu ctatma e ga ob6scHU TexHonormaTa 610KYEMH - KaTo 3anoyHe HaKpaTKo C
cTatmATa Ha Yaym ot 1981 r. 1 HeroBuTe CUTypHU LMPPOBKU Napu, nocneaBaHa OT N30OpeTABAHETO Ha
6noKyenH. CTaTuATa Cbl,o Taka 0b606LWaBa onpeaeneHMeTo 3a 6AOKYENH, KaTo pa3KpMBa HEroBuTe
aTpMbyTM M [aBa LWMPOK CMEKTbP OT Bb3MOXHM MOCAEAMUM 33 CUTYpPHOCTTa. TOM CbLO TaKa
nogyeptaBa HAKOM Bb3MOMKHW MO-HATATbLHW M3CNeA0BaTeNCKM 06nacTu: ynpaB/ieHMe Ha
HapacTBaWMTE CYETOBOAHU KHUTU (CbXpaHeHue, mpexxoBu TpaHchepu); Kpuntorpadckm u xew
aNropUTMU; CUTYPHOCT. M3N0XKEHN ca Pa3INYHMU Bb3MOKHU MPUIOKEHUA Ha B/1I0KUYenH.

[48] Ivaylo Chenchev, Adelina Aleksieva-Petrova, “Blockchain Technology: Architecture and
Applications”, Journal “Computer and communications engineering”, Vol.12, No. 1/2018, ISSN 1314-
2291

Pe3slome. bioKYelH TexHonoruaTa 6bp3o ce paspacTBa NO OTHOLIEHME Ha MPUNONKUMOCTTa CU B
pa3anyHu obnactu, chepu n Aopu nHAyCcTpuun. Llenta Ha Tasun ctatva e ga onuile apxXMTeKTypaTa Ha
6/10K4Y€elMH, Aa HanpaBu nNperaes Ha peasHuTe ynotpebu n NnpuioxKeHua B cBeToBeH mauwab. CtatuaTa
CbLO Taka obobuwaBa onpeaeneHneTo 3a 6/I0KYEH, KaTo aHaAM3Mpa NOTOKa OT MHPopmaLma npu
dopMUpaHEeTO Ha eanH 610K B 610K4YeliH. ToM CblLLO Taka nogvyepTaBa HAKOM peasiHM ynotpebu Ha
6/10K4YelH 1 AaBa NAEMN 33 HAKOJIKO Bb3MOXKHU NMPUJIOKEHUSA.

lll. Pe3stomeTa Ha HayYyHM Ny6AMKaLMKM B cnucaHUA ¢ MnaKT ¢pakrop (IF Ha Web of
Science) n/wamn c umnakr paHr (SJR Ha Scopus)

[49] Bontchev, B., Vassileva, D., Aleksieva-Petrova, A., & Petrov, M. (2018). Playing styles based on
experiential learning theory. Computers in Human Behavior, 85, 319-328.

Pestome. pe3 nocnegHUTe roAMHW U3cnenoBaTenuTe CboOLLABAT 3a MOMIOKUTENHU PE3YNTaTU U
epeKkT OT MpunaraHeTo Ha KOMMIOTbPHWM Urpu B obpasosaTenHua npouec. lNpeanoctaskuTe 3a
edpekTnBeH yyebeH npouec, 6asupaH Ha Urpu, BKAOYBAT HAIMUYMETO Ha BUCOK MHTEPEC KbM YUYEHETO U
¥enaHue 3a ycbpaHo yyeHe. ETo 3awo An3aiiHbT Ha obpasosaTenHu Buaeourpu Tpabea Aa agantupa
UrPOBMA NPOLLEC KbM CTU/1A Ha UrPaeLLmA YYEHUK, T.e. KbM NCUXOKOTHUTUBHUTE CNOCOBHOCTH, Hariacu
N YMEHMA Ha OTAENHMA Urpay, 3a Aa ce HaCbpyM MOTMBALMATA M TBOPYECTBOTO Ha Mrpaya. 3a ga ce
NOCTUrHe Tasu Len, e HeobXoANMO Aa ce Hanpasu Napanesn mexay CTU0BeTe Ha YYeHe U CTUoBeTe
Ha Wrpa Ha BMOEOUIPU M Aa Ce U3C/ienBaT Kopenauuute mexagy Te3n Buaose. B cratmata e
npeacTaBeHO HOBO CEMENCTBO CTU/IOBE Ha Urpa, OCHOBAHO Ha TEOPMATA 3a YYeHe upes NpexusaBaHe
Ha Konb, koeTo e noaxoaAwo Aa ce vM3nonssa 3a obpasoBaTenHn Buaeourpu. ToBa cemeincTBo ce
CbCTOM OT YeTUpK cTuna Ha urpa: Cocresarten, Meutaten, Jloruk n CtpaTer 1 CbOTBETCTBA Ha CTU/IOBETE
Ha yyeHe Ha XaHu 1 Mamdopa, OCHOBaHM CbLUO Ha TEOPUATA 33 YUeHe Upe3 NpexmnsBaBaHe, 3 UMEHHO:
AkTmBuct, Pednektop, TeopeTnk u lMparmatuk. 3a M3MepBaHe Ha YeTUpUTe CTUAa Ha urpa bewe
pa3paboTeH BbNPOCHMK OT 40 enemeHTa. 3a ga ce NPoOBepu NOC/AeAOBATE/IHOCTTa, BAa/JIMAHOCTTA U
HagEeXAHOCTTa Ha TO3M BBMPOCHUK KATO TOYEH MHCTPYMEHT 33 pa3no3HaBaHe Ha uvetupute
npeasioKeHu cTuna Ha wurpauute, bewe nposeAeHO NWAOTHO npoyuyBaHe. CratmAata npepcTasa
pesyntatuTe, NOAy4YeHN OT NPOYYBaAHETO, 3aeAHO C TEXHUA aHANM3 U NPUIOKMMOCT.

[50] Aleksieva-Petrova, Adelina, et al. "Earth-Observation-Based Services for National Reporting of
the Sustainable Development Goal Indicators—Three Showcases in Bulgaria." Remote Sensing 14.11
(2022): 2597.

Pestome. HabnoaeHuneto Ha 3emaTta (EO) ce M3nonssa 3a HabaogeHUE M OLEHKa Ha CbCTOAHMETO U
NPOMeEHUTE B NPUPOLHATA M aHTPOMNOreHHaTa cpea Ypes TEXHOOMM 33 AUCTaHLMOHHO HabtogeHue,
0BMKHOBEHO BK/OYBALLM CMbTHULM, HOCELM YCTpoWcTBa 3a M306paxkeHus. lMpunoxeHuATa 3a
HabnoageHMe Ha 3emATa NPEAOCTaBAT Ba)XHU [laHHM Ha NpaBUTENCTBaTa NpU NAHUPAHETO,
M3Nb/HEHWETO U HabaoaeHMEeTo Ha HanpeabKa Ha Mporpamata go 2030 r. 3a yCTOMYMBO pasBUTUE.
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3aeaHo Cc Apyru AbpKaBu Bbarapua ce e aHraskupana c BCUMYKK 17 uenu 3a yctonunso passutume (LLYP)
M MM e OTpasuna B CTpaTernyeckute cu AokymeHTU. EO e egHa OT NPUOPUTETHUTE TEXHOJIOTUM 3a
Pa3BUTUETO HA BbATaPCKUA KOCMMUYECKU CEKTOP. B TO3M AOKYMEHT ce aHanM3Mpa Kak aaHHuTe ot EO
MOraT 3HauyuMTeNHO Aa NOMOTrHaT Ha Ob/ArapckuMTe BAACTM MPU NOCTUrAaHEeTO M HabnwaeHMEeTo Ha
HanpeAbKa Ha LeAuTe Ha YCTOMUYMBOTO Pa3BUTME Bb3 OCHOBA Ha pPe3y/aTaTUTe OT TPU KOHKPETHWU
NUAOTHU NPOEKTa 3a MOHUTOPUHI Ha EO (showcases), ¢oKycupaHM noBeuye BbPXY noaxoda 3a
ynpaB/fieHMe Ha MOJMTUKATa, OTKOJIKOTO BbPXy HayyHWUTE MNOCTUXKeHMA. MbpBMAT MPOEKT MNOKasa
Bb3MOHOCTUTE Ha AaHHUTe oT EO 3a MHTerpmupaHe Ha HauMOHa/IHa (MecTHa) reonpocTpaHcTBeHa 6asa
OaHHW CbC CbLLECTBYBALLUTE MEXAYHAPOAHU MPEXM 33 MOHWUTOPMHI Ha NpUPOAHM 6encTBus U
aBapuun. BTOpMAT NPOEKT AeMOHCTpMpa M3MO0/I3BAHETO Ha BpemeBM penoBe OT gaHHM oT EO 3a
MOHMUTOPUHI HA KayecTBOTO Ha BoAaTa. TPEeTUAT MPOEKT MHTerpuMpa AaHHUM OT AUCTAHUMOHHMU
mscneaBaHua ot EO n namepBaHMA HA MACTO C NMOMOLLHM AaHHW, 33 Aa Npeaoctasn GeHONO0rnYHO
CbCTOAHME W NPOrHO3a 3a NPON3BOACTBOTO HA KYATYypM B 06LLL@ reonpocTpaHCcTBeHa 6a3a AaHHM C uen
noAnomaraHe Ha MoAepHM3aLUMATa Ha Ob/IrapPCKMA CEICKOCTONAHCKM CEKTOP.

[51] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "A hybrid spatiotemporal
deep model based on CNN and LSTM for air pollution prediction." Sustainability 14.9 (2022): 5104.

Pesiome. B Hawwn gHM 3aMbPCABAHETO HA Bb3AyXa € BaXKeH npobsiem c oTpuLaTeNHU Bb34encTBus
BbPXY YOBELUKOTO 34paBe M OKOJHaTa cpefa. [lporHo3arta 3a 3amMbpcABaHETO Ha Bb3AyXa MOXe A3
npenocTaBy BarkHa MHPOPMALMA Ha BCUMYKM 3acerHaTU CTPaHW M NO3BOAABA Aa ce npeanpuemar
noaxoasaly mMepKku. 3a ga ce pelwwat npobaemuTe € NOMNBABAHETO Ha JIMMCBAWMUTE CTOMHOCTU BbB
BpemeBuTe peoBe, N3MNO0A3BaHM 3a NPOrHO3M 32 3aMbpPCABAHETO HAa Bb34yxa, aBTOMATU3NPAHETO Ha
pa3npefeneHNeTo Ha ONTMMAZIHO MOAMHOMECTBO OT BXOAHW MNPOMEH/IMBM, 3aBUCMMOCTTA Ha
KaQuecTBOTO Ha Bb3Ayxa Ha OoMNpeaesieHO MACTO OT YC/NIOBMATA Ha OKOJIHATa cpefa cpena, KaKTo U
aBTOMATM3aUMA Ha ONTUMMU3ALMATA HA MOZena, TO3M AOKYMEHT npeasara AbA60K NpoCcTpaHCTBEHO-
BpemeBu mogen, 6asmnpaH Ha 2D KOHBOIIOLUMOHHA HEBPOHHA MpeXKa U Mpe’Ka C AbAra KPaTKOCPOUHa
nameT 3a NPOrHo3MpaHe Ha 3aMbPCABAHETO Ha Bb3ayxa. MoaenbT M3Mnosi3Ba aBTOMaTMYeH M3bop Ha
BXOAHM MPOMEHNBU U ONTUMM3IMPAHE Ha XMNepnapameTpu Ypes reHeTUYeH aaropmutTbm. M3nonsea ce
XMbpuraHa cTpaTerns 3a MMNyTMPaHe Ha INMCBaLLA CTOMHOCT Bb3 OCHOBA Ha KOMBMHaLUMA OT INHEHA
WHTEpPNO/IauMA M cTpaTerMa 3a U3noa3BaHe Ha cpeAHaTa CTOMHOCT MeXay NpeauliHaTa CTOMHOCT U
cpefHaTa CTOMHOCT 3a CbWOTO Bpeme npe3 ApyrM roguHW. 3a fda ce onpenenn Hah-gobparta
APXUTEKTYpa Ha NPOCTPAHCTBEHO-BPEMEBMA MOAEN, XUNeprnapameTpuTe Ha apXUTEKTypaTta ce
ONTUMM3NPAT Ype3 reHeTMYeH aaropuTbm C MoandMLMPaH KPbCTOCaH onepaTop 3a pelleHua C
NpPoOMeHNBa AbKMHA. OCBEeH TOBa, 06y4YeHUTe MOAENM Ca BKIKOYEHU B pa3/IMiHK aHcambau, 3a Aa
ce Nnogobpu AONBAHUTENHO ePEKTUBHOCTTA HA MPOrHO3UPAHETO - Te BKAOYBAT aHCamMbau oT MmoLenu
C e4Ha 1 Cbllia apXMTEKTYpa, BKAOYBALLM HAN-406paTa apxXUTEKTypa, NoJyvYeHa Ypes eBONOLMOHHATA
ONTUMM3ALMA, U aHCAMbBIM OT PasIMYHM MOLENM, BKAtOYBALM k HAN-406pK moaena Ha eBO/IIOLMOHHA
onTMMmsauma. EKcnepMmeHTanHuTe pesyntaTtv 3a Habopa OT AaHHM 33 Ka4eCcTBOTO Ha Bb3AyXa B [eKkuH
Ha MHOTO MecCTa NOKa3BaT, Ye NPea/IOKEHUAT NPOCTPAHCTBEHO-BPEMEBM MOAEN 32 NMPOrHO3UpPaHe Ha
3aMbpCABAHETO Ha Bb3Ayxa NpeaocTassa AoOpu M NocnefoBaTeIHU Pe3ynTaT 3a MPOrHO3MpaHe.
CpaBHeHMETO Ha npeanoxeHua mogen ¢ apyrn abvnb6okn NN moaenn nokassa 3a40BOAUTENHU
pe3yntatu, C Hal-gobpa npoussoauTenHoct cnopes MAE, Bb3 OCHOBa Ha eKCnepuMeHTaNHuTe
pe3ynTaTtu 3a ctaHumaTa 8 Wanliu (16,753 +/- 0,384). [loBeyeTo OT MOAECAHUTE apPXMTEKTYPU, MOSIYYEHU
ype3 ONTMMM3NPAHE Ha XMMNepPNapamMeTpuUTe Ha MOLENA C MOMOLLTA Ha FEHETUYHUA aNTOPUTBM, UMAT
€4MH KOHBOJIIOUMOHEH CNOM € ManbK 6poit sapa U ManbK pasmep Ha AAPOTO; KOHBOOLMOHHUTE
c/oeBe ca nocsegBaHW OT C/OM 3a MaKCMManHo obepuHABaHe M eawH uaun asa cnos LSTM ce
M3NON3BaT C peryinpaHe Ha OTNafaHeTo, NPUIOXKeHO Kbm cnoa LSTM, KaTo ce M3non3BaT Manku
cTonHoctn Ha p (0,1, 0,2 n 0,3). M3nonssaHeTo Ha aHcambau oT k Hali-gobpe obyveHU mopena
AONBJHUTENHO NOA06PsBa pe3ynTaTUTe OT NPOrHO3MPAHETO M HAAMMHABA APYTY MOAENN 33 AbAO0OKO
obyueHue, cnopepn nokasatenute MAE n RMSE. M3nonssaHaTa xubpuaHa cTpaterysa 3a UMnyTMpaHe
Ha IMNCcBaLLa CTOMHOCT NoAobpsaBa pesynTatute, 0Co0H6eHO 3a AaHHU C ACHA CE30HHOCT, U NPOU3BEKAA
no-ao6bp MAE B cpaBHeHMe CbC CTPATErnATa, M3MNO0A3BaLLA CPEAHWN CTOMHOCTM 33 CbLUMSA Yac HA CbLUUS
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OEH N Mecel, B APYrX roAMHU. EKCcnepumeHTanHUTe pesyatati Cblo PasKpuBaT, Ye NPOou3BOJIHOTO
TbpceHe e npocta M edeKTMBHA cTpaTerns 3a M360p Ha BXOAHM NpomeHnanBu. OcBeH TOBaQ,
BK/IIOYBAHETO HA MPOCTPAHCTBEHA WMHPOPMAUMA BBB BXOAHWUTE AAHHW Ha MOAENa, Bb3 OCHOBAa Ha
AaHHUTE 32 MEeCTHWSA KBapTa/l, 3HaYMTENHO NoA0bpABa NPOrHO3HUTE Pe3ynTaTh, MONYYEeHU C Mogena.
MonyyeHUTe pe3ynTaTm AEMOHCTPUPAT NOA3UTE OT BKAOYBAHETO HA NPOCTPAHCTBEHA MHPOpPMALMA OT
B3MOKHO HAaN-MHOTO OKOJIHM CTaHLUMK, KAKTO M M3MON3BAHETO Ha Bb3MOXKHO Hali-MHOI0 MCTOpMYECKa
nHpopmayma.

[52] Aleksieva-Petrova, Adelina; Shuleva, Nevena. GIS Application for Forest Territories Providing
Water Ecosystem Services. WSEAS Transactions on Environment and Development, 2023, 19: 369-374.

Pe3tome. Ona3BaHeTo Ha ropuTe 1 NoAAbPMKaHETO Ha TAXHATa BOAOOXPaHHa QYHKLMA € 0Ka3aHo Halt-
epeKTUBHUAT NOAX0A 3a reHepupaHe 1 NoAAbpiKaHe Ha KOIMYECTBOTO BOAA OT U3TOYHMKA A0 KpanHUA
notpebuten. BogooxpaHuUTesHUTE U BOAOPEryMpalLmMTe CBOMCTBA Ha FOPCKUTE EKOCUCTEMM, KOUTO ca
MPUCDHLLM Ha FOPCKUTE TEPUTOPUU, Ca HEAOOLEHEH PECYpC Ha HacToAWMA eTan. 3a Aa ce npesbpHe
TOBa CBOMCTBO B M3TOYHMK HA A0X0AM, TO TpsAGBa Aa ce MHCTUTYLMOHANU3MPaA KaTo NPOU3BOACTBEHA
byHKUMA Ha cobcTBeHUUMTE Ha ropu. ToBa onpeaens u OCHOBHATa Lie/1 Ha HacToALWOTO U3cneaBaHe, a
MMeHHO Aa ce pa3paboTu 1 BHeApW cucTema 3a KapTorpadupaHe Ha TepUTOPUaNHOTO pasnpedeneHue
N XapaKTePUCTUKUTE Ha CaHUTAPHO-OXPaHUTENHUTE 30HWN B BbArapus, KOATO Aa CMOMOrHe 3a OLeHKa
Ha CbCTOAHMETO M onpeaenAHe Ha CTOMHOCTTa Ha eKOCUCTEMMUTE M EKOCMCTEMHUTE ycayrn. B Tasu
Bpb3Ka B HacToAWlaTa CTaTMA ca MNPeACTaBeHW MoAXOAMTe, W3MO0A3BaHWM 3a MWHTerpupaHe W
NPOEeKTUPaHe Ha NPOCTPAHCTBEHUTE AAHHWM 33 CaHUTAPHO-OXPaHUTENHMTE 30HM K 6asata AaHHM 3a
ropuTe B bb/rapusa B XpaHUANULLE, KaKTO M Cb3haZeHaTa CUCTeMa 3a BU3yanusnpaHe Ha Tesn AaHHU
ypes pasiMYyHM Noaxoaum.
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Summaries of scientific works
to Assoc. Ph.D. Eng. Adelina Plamenova Aleksieva-Petrova

by relation to awarding the academic position "Professor"

in professional field 5.3 "Communication and computer technology”,

subject "Automated information processing systems and management

for Department Computer Systems, FCST, TU - Sofia
announced in SG No. 28/02/04/2024 and Order of the Rector No.: 0J-5.3-38 of 05/31/2024

n

In the present competition, the candidate participates with the following scientific works:

e 10 publications, equivalent to a monographic work, refereed in Scopus and/or Web of

Science databases;

e 24 scientific publications in refereed and indexed in world-known databases (in Scopus
and Web of Science) with scientific information, of which 1 independent;
e 18 publications in non-refereed journals with scientific peer review, of which 1

independent.

Note: 1) All the scientific papers in the competition were not submitted for the degree of

Doctor of Science, or for the academic position of Associate Professor; 2) The numbering of the
scientific papers is consistent across all indicators.

In Tab. 1 below is a summary of the candidate's scientific metrics:

Tab6n. 1. Reference for science metrics by indicator group

Academic position "Professor"

Number of points by indicators

or educational project

Group Contents Min. national Number of points
requirements of by applicant's
TU - Sofia indicators

A Indicator 1: Doctoral dissertation 50 50.0
Indicator 3: Habilitation thesis - 10 publications

B equivalent to a monograph, refereed in Scopus 100 205.0
and/or Web of Science databases
Indicator 7: Scientific publication in journals that
are refereed and indexed in world-renowned 340.0

r databases of scientific information

250

Indicator 8: Scientific publication in non-
refereed peer-reviewed journals or in edited 168.3
collective works
Indicator 12: Citations or reviews in scientific

n journals, refereed and ind?xeq in world— ‘ 100 270.0
renowned databases of scientific information or
in monographs and collective volumes
Indicator 17: Supervision of a successfully 100.0
defended PhD student ’

E . - ) - 220
Indicator 18: Participation in a national scientific 90.0
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Indicator 21: Leadership of an international
C e . . 120.0

scientific or educational project
Indicator 20: Leadership of a national scientific 40.0
or educational project '
Indicator 22: Indicator 22: Funds raised by »8.4
applicant projects '
Indicator 29: Leadership of a scientific or 0.0
educational project )
Indicator 30: Number of lectures delivered in

b the last three years at Technical University of 120 735.0
Sofia
Indicator 31: Scientific publications in journals

3 with impact factor (IF of Web of Science) and/or 20 40.0
with impact rank (SJR of Scopus)

Total 860 2766,7
I Habilitation work - 10 scientific publications in publications that are refereed and

indexed in world-known databases with scientific information

According to indicator B, 10 publications, equivalent to a monographic work, referenced in the world-
famous databases Scopus and/or Web of Science are presented.

The publications are thematically united under the general title "Automated systems for the
management of educational content and educational activities based on learning analysis". The
publications presented cover the results of in-depth scientific research on the impact of learning
analytics as it relates to machine learning to provide prediction of learner progress and success in order
to achieve adaptation and recommendations of course content or course flow.

Real-time learning and analysis of data obtained from various educational activities generated by
modern e-learning platforms and educational games is one of the main challenges in technology-
assisted learning. For this reason, researches [1, 2] propose a software architecture of an automated
system for adapting and recommending learning content and educational activities in a given course
based on learning analysis. The architecture is composed of different layers: an ingestion layer, an
aggregation layer, a storage layer, and a big data processing and analysis layer. The main objectives of
the proposed architecture are:

e to support the structuring and storage of large data from heterogeneous sources, both from
content management systems (LMS - learning management system) and from an educational
game;

e identify patterns by analyzing learner behavior and enable data analyzes with descriptive,
predictive and prescriptive results.

For the purpose of this architecture, two different algorithms [1, 2] have been proposed to predict
student learning based on machine learning for data processing and analysis and knowledge discovery
regarding the main activities of the learner and the teacher. To provide classification of the training
data, the first proposed algorithm uses five machine learning methods: random forest, Naive Bayes, k-
nearest neighbors, logistic regression and support vector machines [1]. The second proposed algorithm
for classifying the training of learners is implemented using the Averaged Perceptron method [2].

The aim of the research carried out in [1, 2] is to propose the software architecture to be validated by
applying case experiments to identify event elements in course activity logs and predict learning
progress to the students. The experimental dataset is obtained from LMS and contains 63774 instances
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characterized by 7 attributes. Log files in the Moodle system were used for analysis and a forecast of
student activity was made. Experimental results are presented and discussed [1, 2].

Based on this architecture, the research [3] focuses on proposing an architecture of an automated
system for recommending learning content and educational activities, which is validated through a
real-world example. The main advantage of this architecture is that it allows the recommendation of
both learning content and learning activities that are internal or external to the system. This defines
the micro and macro level of recommendations. To validate this architecture, a web system was
designed and developed that can be used by various mobile and other devices. There are three main
recommendation services provided by this system: semantic recommender, semantic search, and
semantically similar resources.

The use of learning analysis in the process of preparing the recommendation of learning content and
educational activities contributes to the achievement of high learner results by providing appropriate
educational resources. The proposed software architecture tries to be independent of other systems,
tools or services that are sources of learning content and activities.

In the proposed architectures and algorithms, not only data from LMS but also extracted data from
educational games (EG) are used. One of the challenges is to find an intersection between different
data sources (LMS and EG). This is also analyzed in the study [4].

In today's digitized everyday life, educational games are used in many areas of our lives, regardless of
age. Today, escape rooms (or so-called puzzle rooms) with puzzle games are very fashionable and
widespread, as they are suitable for both personal real-time play and online. The main objective of the
game is for the players to solve a series of different types of "puzzles" in a limited amount of time.
Article [4] examines the existing systems for this kind of games and tries to classify and derive the main
requirements for designing and developing an automated system that supports this kind of learning
platform, such as combinations of several kinds of software systems. For this purpose, a review of
related literature was made and four practical examples were examined, which were evaluated against
certain criteria. The evaluation criteria of these systems (game customization, game environment
configurability, languages and internationalization, roles, target groups, statistics and results, and
technology platform) largely measure the game's interoperability and adaptability. As a result of this
assessment, basic requirements and scenarios for the design of such a class of systems have been
established and defined.

In a globalizing world driven by the rapid development of information and communication
technologies (ICT), the educational system is faced with the challenge of finding and applying timely
appropriate methods that can be introduced into the classroom, including educational games. The
main objective of the article [5] is to investigate the degree of ICT integration in the learning process
and to define a metamodel for the integration of ICT tools in the teaching and learning environment.

To achieve this goal, the main groups of ICT tools and their integration into e-learning systems are
defined. Based on the proposed environment meta-model, a prototype based on the Moodle system
was designed. A methodology is proposed to assess the level of knowledge and use of ICT and the
impact of ICT on the learning process after the introduction of the proposed model. The metamodel
can be used to define innovative and new forms of ICT integration in the learning process and to
explore various big data.

Based on the conducted research [5] on the different groups of participants in the learning process
and the results obtained from it, we can categorically say that the application of ICT in education
requires a holistic project-based approach. Its correct application will lead to the provision of
important and effective tools that will support and improve the quality of the learning process. High
interactivity in the classroom between different participants, increased use of multimedia functions to
generate and deliver learning content will lead to increased learner engagement and understanding of
the material.
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Research conducted on the impact of the implementation of ICT in the learning process has shown
that when it is applied with predetermined goals and methods, the results obtained are positive. One
of the factors for improving the quality of the educational process is the increased interest of students
in both the educational content and the applied innovative teaching methods. The other positive result
is the increase in the success rate of the students in the monitored courses.

All this is extended by conducting a study to analyze the results of use and understanding of the use of
ICT grouped into different target groups of users in the Higher Polytechnic School of Uige, Angola [10].
To achieve this goal, the most popular ICT tools have been selected and distributed into seven main
categories: learning management systems, blogs, social networks, e-book tools, file sharing tools, wiki
tools and video tutorial tools. Survey results based on 441 responses from teachers, administrative
staff, and university/undergraduate and graduate students. The main hardware tools used to access
the Internet are divided into mobile devices and desktop computers.

The latest ICT trends in education are closely related to the existing variety of web and Internet tools.
There is a huge challenge for educators and learners to overcome technical gaps and integrate them
into the learning process to improve the quality of learning by taking advantage of the tools. The results
show that among the software tools, the most widely used and recognized devices are web-based
social networking and file sharing categories. This requires consideration of the integration of this type
of tools in the learning process in order to increase the effectiveness of learning and motivate students.
Wiki tools and blogs are two other categories that can help with learning.

It can be summarized that nowadays the learning process is supported by various ICT tools that provide
more flexible methods of delivering learning content and assessment to students. Learning
management systems are used to integrate a wide range of pedagogical tools and course
administration systems. For this reason, some of the research is aimed at offering architectural
solutions for automated systems/tools [6, 7].

Designing and developing new software tools that significantly assist educators and learners in the
learning process is always a challenge. Therefore, an automated software system was designed and
developed for a double-blind peer review process in programming courses [6]. Each learner is assigned
to assess one or more projects of their peers - a paper project and/or a blind review project. A
methodology and tools for improving and evaluating a software peer review system are proposed and
a software architecture for software validation of existing software is defined. The article describes the
processes of designing, developing and using the system.

One of the main goals of the presented system is to prove that new features and changes are
backwards compatible with existing historical data. By designing and developing such tools, we
accelerate the development life cycle and improve the quality and security of educational software.
Finally, the results of using this software are discussed.

Another automated system that can be integrated into education is proposed in [7]. This paper
explores innovative approaches to homework assessment in the field of computer science and
software engineering education. Assessment of homework in mainstream courses, let alone massive
online courses, is critical to students' successful acquisition of knowledge and skills. Solving software
problems is an essential element in the education of software engineers, supporting the acquisition of
fundamental principles in software analysis, design and development. Evaluating computer code "by
hand" can be a tedious and error-prone task, and with tens or hundreds of students, things get worse.
The use of automated tests can significantly improve the process by verifying the correctness of the
solution provided. On the other hand, the secure and isolated execution of user-submitted code is a
significant technical challenge.

Virtual machines have long been used to isolate code execution, but they introduce significant
overhead and are not a practical solution for running small programs. This is why the majority of
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traditional solutions for automated coding problem evaluation use various other approaches. In recent
years, containers have emerged as a lightweight solution for isolated process execution.

Containers are an operating system virtualization method that allows you to run an application and its
dependencies in resource-isolated processes. Our solution is an attempt to demonstrate the use of
containers as a way to isolate the task testing process. A software architecture [7] has been proposed
and designed, based on which a software tool has been developed that facilitates the isolation of tasks
and the extraction of results. Using the modular decomposition method, an architecture was created
that met the requirements of the finished system. The interactions between the decision submission
and verification modules and the application programming interface, which allows other systems to
be integrated with the system, are described. Module decomposition allows the solution to scale well
by using more virtual or physical machines on demand when we have massive solutions from a big
data provider. It also enables distributed execution and a huge variety of supported programming
languages and technologies.

Creating a prototype [7] instead of a fully finished product allows for faster gathering of feedback from
interested parties and potential users of the system. This approach has many advantages, the main of
which is that the idea can be validated at an early stage and if it is not successful, it can be revised or,
in the last case, the development can be split, thus reducing the risk of the project development .

The system has been tested with several types of tasks and the results are promising. Conclusions and
specifics of design, implementation, and use are discussed, and limitations are indicated.

The proposed architectures, methods and algorithms have one critical element in common, namely
the storage and processing of personal information. To solve this problem, a two-process data
processing approach has been proposed - to anonymize data and to share data with external systems
[8]. The main purpose of the article is to review the GDPR regulation and apply it to an LMS system
(Moodle). The research here focuses on the Life Moodle system and the possible places (outside the
system itself) where personal information may be stored.

The proposed approach [8] is divided into two sub-processes: data anonymization process with four
steps (and one preliminary step) and sharing anonymized data for processing by external tools —in two
steps.

The data anonymization process includes the following steps: 1) source data; 2) user data (filtered by
policy) and user "data" (filtered by preferences); 3) forced use of anonymization; 5) anonymous data
— with their usage attributes (what can be done and how can it be shared). In the last step — the data
has already been filtered in the previous steps and contains only valid data processing and how this
data is connected for processing with external systems and tools.

The second sub-process is called data anonymization sharing. After completing the first process, data
is filtered and tagged with shared attributes, ie. data may be shared with external processors. There
are four use cases in this scenario:

e The user does not agree to share anonymous data with an external tool or with a specific tool
- in this case, we cannot implement anonymous data sharing.

e User agrees to share anonymous data, but no reverse tracking possible.

e The user agrees to share data and in very strictly controlled cases agrees to possible de-
anonymization of data (de-anonymization for an external tool or de-anonymization for an
internal system without giving feedback to an external tool).

e Possible deanonymization on request through an external tool.

It is recognized that Learning Management Systems (LMS) collect and process personal information for
various activities and as such they must comply with the General Data Protection Regulation (GDPR)
[8]. All LMSs and learning services used in education collect different types of learner data. One type
of data relates to personal data and another to academic achievements in various fields. Over time,
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this data increases and its sharing and analysis raises a big problem with the protection of personal
data. A three-layer model [8] was proposed, which tries to solve the problem of anonymizing the
learner's data. With the proposed anonymization model and methodology, the uniqueness of the data
objects is preserved.

Research [9] proposes a method for collecting (capturing, storing and maintaining) personal
information for analysis, reporting and statistical purposes. The main goal is to present the proposed
LMS Anonymized Privacy Model (APM), which is independent of any LMS system and consists of an
integration layer (called the Privacy Compliance Layer), a data anonymization layer, and an analysis
and accounting layer.

Scientific publications equivalent to a monograph submitted:

[1]. 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 14, pp. 379-385, 2020

[2]. Aleksieva-Petrova, Adelina, Veska Gancheva, and Milen Petrov. "Software Architecture for
Adaptation and Recommendation of Course Content and Activities Based on Learning Analytics."
2020 International Conference on Mathematics and Computers in Science and Engineering
(MACISE). IEEE, 2020. (Scopus, WOS)

[3]. Aleksieva-Petrova, Adelina, and Milen Petrov. "Recommendation engine of learning contents and
activities based on learning analytics." Interactive Mobile Communication, Technologies and
Learning. Cham: Springer International Publishing, 2021. 372-378.

[4]. Petrov, M., Pachilova, B., Hristodorova, T., & Aleksieva-Petrova, A. "System Review and
Requirements Analysis for Escape Classroom System." International Conference in Methodologies
and intelligent Systems for Techhnology Enhanced Learning. Cham: Springer Nature Switzerland,
2023.

[5]. Aleksieva-Petrova, Adelina, Amoussou Dorothee, and Milen Petrov. "Meta-model of the teaching
and learning environment based on ICT integration in the e-learning systems." Proceedings of the
9th Balkan Conference on Informatics. 2019.

[6]. Petrov, M. ; Damyanov, D. ; Aleksieva-Petrova, A. "Peer Review Software Evaluation", Published
Jul 2019, International Conference on Education and New Learning Technologies - EDULEARN
(Wos)

[7]. Petrov, Milen, Plamen Totev, and Adelina Aleksieva-Petrova. "Software Automation of Homework
Evaluation By Using Virtual Environments." ICERI2018 Proceedings. IATED, 2018. (WQS)

[8]. Aleksieva-Petrova, A., |. Chenchev, and M. Petrov. "LMS data collection, processing and compliance
with EU GDPR." EDULEARN19 Proceedings. IATED, 2019. (WQOS)

[9]. Aleksieva-Petrova, Adelina, Ivaylo Chenchev, and Milen Petrov. "Three-Layer Model for Learner
Data Anonymization." INTED2020 Proceedings. IATED, 2020. (WOS)

[10].Aleksieva-Petrova, Adelina, Amoussou Dorothee, and Milen Petrov. "A Survey on ICT usage in
education in Angola high polytechnical school." Proceedings of the 14th International Conferences
on WWW/Internet. 2017.

1. Abstracts of scientific publications in journals that are refereed and indexed in
world-known databases (Scopus and Web of Science) and in non-refereed peer-reviewed
journals, or in edited collective works

The scientific publications submitted for the competition can be summarized in the following areas:

e Development and implementation of automated software systems in the field of technology-
enhanced learning.
e Development and implementation of automated systems in the field of cybersecurity.
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e Automated systems using Al methods and algorithms.
e Automated systems for detection and recognition of human emotions.
e Blockchain technologies.

A.) Development and implementation of automated software systems in the field of technology-
enhanced learning

[11] Aleksieva-Petrova, Adelina. "Students’ Attitudes toward Personal and Learning Data Usage in
Aptitude Project Learner Taxonomy." Proceedings of the 14-th conference on Information Systems
and Grid Technologies, ISGT. 2021.

Abstract. Learning analytics (LA) is a process, which collect and analyze the learner data and activities
in order to provide predictive indicators and increase the effectiveness of learning. The paper proposed
the learner data taxonomy, which is used in Aptitude project to define main objects in learning
analytics. Based on that taxonomy a survey is design and implement in order to study the students’
attitude to using personal and learning data for LA. The results show that most of them would be
provide information related with their academic background and learning experience information.

[12] Aleksieva-Petrova, Adelina, and Milen Petrov. "Survey on the importance of using personal data
for learning analytics and of data privacy." 2020 International Conference Automatics and Informatics
(ICAV). IEEE, 2020.

Abstract. The adaptation and recommendation of learning content and workflows represent one of
the main challenges in technology enhanced learning. The main goal of the paper is to measure the
importance of using personal data for learning analytics and of data privacy, particularly for the
purposes of adapting and recommending learning content and activities. In order to achieve the goal
a survey is designed and implemented. The results of the survey are based on 137 responses collected
from undergraduate students in bachelor degree program "Computer and Software Engineering".

[13] Aleksieva-Petrova, Adelina, and Milen Petrov. "Data Merging for Learning Analytics in Learning
Environments." International Conference on Interactive Collaborative Learning. Cham: Springer
International Publishing, 2022.

Abstract. In order to provide effective learning analytics, most systems and tools trace student
behavior. Interoperability usually does not exist between the different systems or tools for learning.
Without data exchange, it is not possible to use integrated information for learning analytics from
these systems. The purpose of this paper is to propose a method for data merging which includes two
main phases: data pre-processing and data merging. The pre-processing phase uses data from
generated system logs as input and runs three operations: data cleansing, data anonymization and
data coding. It is necessary to validate that all files containing useful information from learning systems
are properly executed. The data merging phase includes two main operations: definition of parameters
and different approaches such as data aggregation, data join, or data union. As a result, the merged
file is included in the defined workflow for data processing. As proof of concept to validate the
proposed method, two different system log files are used for learning analytics: Moodle and an existing
web-based system for peer assessment and peer review.

[14] Aleksieva-Petrova, Adelina, and Milen Petrov. "A Case Study for Analysis and Prediction in
Learning Using a Peer Learning System.", (2022) International Conference on Applied Computing 2022
and WWW/Internet 2022, pp. 241-246.

Abstract. Using data from different learning systems and tools to analyze and predict student
achievements and behaviors is a method to increase learning effectiveness. In this paper, the peer
learning system is presented and used to simulate analysis and prediction processes in a learning
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environment. The aggregation and sorting methods enforce the analysis process. The Decision Tree
classification method is applied and evaluated to predict the result.

[15] Petrov, M., Y. Atanasov, and A. Aleksieva-Petrova. "Restful Web Services for Management,
Visualization, Synthesis and Speech Sharing from Lectures." INTED2018 Proceedings. IATED, 2018.

Abstract. Computer technologies are everywhere around us, and learners will become more and more
dependent from technology advances in the future. Qualitative and effective training of the people
remains one of the most important tasks of our time. A wide variety of software tools and web services
are designed and developed for educational purposes. New direction of the development of such kind
of software is to enforce usage of synthesized audio lectures in order to accelerate learning, and
diverse perception from written lectures in different form of audio speech. Desired functionality of
such software systems includes, but is not limited to: ease of generation, management, and sharing of
lectures in audio format. Current paper describes software architecture of the prototype, based on
REST client-server application. There are defined workspaces for audio lectures management and
grouping with specific file structure. Vocabulary structure is used to define and redefine words,
numbers, and phrases to improve quality of the generated speech especially for either domain-specific
terms or localization of pronunciation of the person names.

[16] Minkovska, Daniela, Lyudmila Stoyanova, and Adelina Aleksieva. "An analysis of integrating e-
learning and open educational resources into classroom." 2019 Il International Conference on High
Technology for Sustainable Development (HiTech). IEEE, 2019.

Abstract. In this paper are presented the results from research in the field of use of informational
resources in several schools from three countries. The main paper goals are to present the technology
of developed inquiry Open Educational Resources (OERs) describe analysis of the received results. With
the use of OER the educational system undergoes a qualitative change as a result of changes in the
way the actual content and teaching methods. Conclusions are listed.

[17] Aleksieva-Petrova, Adelina, and Milen Petrov. "Software Architecture of Semantic
Recommendation Engine Based on Data Analysis in Learning Management Systems." ICERI2018
Proceedings. IATED, 2018.

Abstract. The paper presents an approach and software architecture for semantic recommendation of
different types of learning resources using learning and gaming analytics of big data produced by
modern e-learning platforms and educational games. In order for the system to provide semantic
recommendation, the available information for each learner would be used, as well as aggregated
statistics on the behaviour of a group of learners. The information will be extracted from the database
and through machine learning techniques, the system will analyse and generate personal
recommendations. On the other side to achieve, semantic search of resources containing materials
related to the search term from the subject area, it will use ontology for the concepts and relationships
between them in the subject area in which the educational platform is specialized.

[18] Adelina, Aleksieva-Petrova, and Mollov Valentin. "Application of LMS for teaching digital
electronics in Computer engineering." HayuyHu Tpynose Ha Cbto3a Ha yyeHuTe—lnoeame. Cepus b:
EcTecTBeHU M XymaHUTapHM Hayku 18 (2018): 108-111.

Abstract. This paper presents the capabilities of specially tailored Moodle-based learning management
system that has been created for the needs of students from the Faculty of Computer Systems and
Technologies (FCST) in TU-Sofia, Bulgaria. Special attention is paid on application of this LMS in
education of Digital Electronics course for undergraduate students in Computer Engineering.

[19] Aleksieva-Petrova, Adelina, Plamen Tenev. "Examining Resource Sharing in Social Networks and
Learning Management Systems." Journal “Computer and Communications Engineering”, Vol. 11, No.
2,2017, ISSN 1314-2291.
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Abstract: This research presents a platform which benefits from Social Network Sites (SNS) sites and
Learning Management Systems (LMS). The platform offers resources semantically to its users based
on their interests and relations. In order to provide these recommendations, the model provides
elements for representing the content through the use of an ontological model. This model is further
enhanced with semantic techniques for the characterization and relationships between user profiles,
resources and social networks. In fact, with this model could be the basis of recommendation system
based on social media data, and it could be exploited use by the recommendations on different
products, which are stored in the Web and with similar characteristics between them.

[20] Aleksieva-Petrova, Adelina, Plamen Tenev. "Software Framework for Semantic Searching and
Recommendations of Resources." Journal “Computer and Communications Engineering”, Vol. 12, No.
1, 2018, ISSN 1314-2291.

Abstract. The learning management systems (LMS) and social network sites are two different
categories of platforms which are used for educationa purpose very wide today. The main goal of the
paper is to proposed software framework for recommendations of learning resources. It is based on
methods of semantic and conceptual search in documents and for calculating the semantic similarity
between two documents.

[21] Aleksieva-Petrova, Adelina, Amoussou Dorothee, and Milen Petrov. "Experimental framework for
evaluation of ICT impact on the learning process." International Journal of Education and Learning
Systems 4 (2019).

Abstract. The world today is in a whole new dimension, consisting of new concepts and terms such as
social networks, online communities, blogs and microblogs, emails, discussion forums, e-books, and so
on. All these instruments needs to be adapted to the learning process as well. The main goal of the
paper is to propose the experimental framework for evaluation of ICT impact on the learning process.
Two independent studies are provided to determinate the degree of ICT integration in the learning
process: evaluation of the degree of knowledge and use of ICT by different target groups in the learning
process before ICT integration in the learning process and evaluation of the degree of ICT impact in
the learning process after its integration.

[22] Aleksieva-Petrova, A., M. Petrov, N. Bozhkov, V. Bozhinov, Data Integration from Different
Learning Systems, Journal “Computer and Communications Engineering”, Vol. 15, No. 2, 2021, ISSN
1314-2291

Abstract. The use of learning management systems is becoming more prevalent in educational
institutions. The systems offer options to manage courses, students, and faculty to take exams and to
grade and review projects uploaded to the system. The main objective of this paper is to explore user
requirements and propose a system architecture that can integrate data from different systems and
tools in education. The validation of the proposed architecture is by implementing a prototype and
testing its functionality.

[23] Manov, D., A. Aleksieva-Petrova, Management Through Digital Transformation to the Centralized
Database, Journal “Computer and Communications Engineering”, Vol. 15, No. 2, 2021, ISSN 1314-2291

Abstract. Nowadays, most information systems in areas such as healthcare and education are not
consistent and have difficulty meeting the altering demands placed on them by regulatory or natural
changes. The transformation of the model towards digital data centralization is a natural activator of
the possibilities of correlation between different information objects historically and thus increases to
a significant extent the potential for informed decision making by global and national authorities. The
main objective of this paper is to propose a model for digital transformation towards centralized data
whose information sets are in a common repository to avoid many of the technological risks and
obstacles.
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b.) Development and implementation of automated systems in the field of cyber security

[24] Ivaylo Chenchev, Adelina Aleksieva-Petrova, Milen Petrov, "Authentication Mechanisms and
Classification: A Literature Survey", Intelligent Computing Part of the Lecture Notes in Networks and
Systems book series, vol:Lecture Notes in Networks and Systems , issue:285, editor/s:Kohei Arai,
Publisher:Springer, 2021, pages:1051-1070, ISSN (online):978-3-030-80129-8, ISBN:978-3-030-80128-
1, doi:10.1007/978-3-030-80129-8_69.

Abstract. The Security must be considered from the need of two nodes to communicate with each
other, through the moment of confirmed authentication to the secured establishment. It is an essential
component of each authentication. In general, nodes communicate over different communication
channels, which can be in private or in public networks. The methods and complexity of authentication
vary depending on the parties involved in communication. In this paper, we are surveying the various
methods for authentication, based on particular criteria, like the possibility to remember passwords;
different graphical ways; body specifics (fingerprints, face); combining various techniques (certificates,
PINs, digital signatures, one-time passwords, hash-chains, blockchains); QR codes (also with the
involvement of augmented reality) for transmitting long passwords, etc. We aim to do as detailed as
possible a survey over the literature, and to classify the ways for authentication, and different
authenticators.

[25] Nikolov, L.A., Aleksieva-Petrova, A.P. Action Research on the DevSecOps Pipeline, (2023) 2023
11th International Scientific Conference on Computer Science, COMSCI 2023 — Proceedings

Abstract. In this paper, we explore the symbiotic relationship between automation and human
expertise, highlighting how DevSecOps methodologies facilitate early detection and mitigation of
vulnerabilities, thus fortifying the overall software security posture. By examining the cultural shifts
required to embrace DevSecOps within organizations, we shed light on the collaborative and agile
mindset necessary for successful implementation. Moreover, this paper elucidates the advancements
in tooling and technologies that have accelerated the adoption of DevSecOps, including
containerization, orchestration, and cloud-native architectures. We also explore the challenges and
limitations practitioners face when adopting DevSecOps practices, encompassing threat modeling,
secure coding practices, and regulatory compliance. The paper establishes DevSecOps as a dynamic
and evolving discipline at the intersection of development, security, and operations, shaping the future
of software security by embracing synergy and resilience.

[26] Petrov, Milen, Alexander Zarkov, and Adelina Aleksieva-Petrova. "Automated Building of an
Environment for Secure Software Development in Web Technologies Courses." International
Conference on Interactive Collaborative Learning. Cham: Springer International Publishing, 2022.

Abstract. This paper investigates the automated building of verified software environments that can
be used in university courses. Over the last couple of years, it has become obvious that using online
environments, video meetings, virtual lectures, online teaching, and learning is not a matter of choice.
The coronavirus pandemic forced all parts of the education systems, and even of life, to go online.
Deepening the research and development in the software automation field can lead to using various
ways to allow university students and learners to “get in touch with” the real-world problems in
software development. We developed such an approach by defining the steps, developing and
evaluating specific auto-mation processes of building an environment for secure software
development. We defined both the functional and nonfunctional requirements for such a sys-tem, and
the next major steps in development, such as virtualization setup (kvm), virtual environment (virtual
machines) definition and creation, database config-uration and management of user settings, have
been defined and developed. The evaluation is performed according to the specifics defined in the
Web technologies course, but the results and use are not limited to that course alone. In con-clusion,
the results of the evaluation conducted in a laboratory setting have been presented and appropriate
scenarios, applications and future work have been defined.
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[27] Hristov, G., Aleksieva-Petrova, A., Stankov, |. CyberAttacks and Artificial Intelligence: A Systematic
Mapping, (2023) 2023 11th International Scientific Conference on Computer Science, COMSCI 2023 -
Proceedings

Abstract. With the growing implementation of artificial intelligence in products that are used in
everyday life arises the threat of exploitation of vulnerabilities in them, which could lead to,
sometimes, lasting damage to the system and the user. This article examines the possible connections,
threats and implementations for artificial intelligence in cybersecurity. It represents a literature review
of current trends of Al applications and problems in the field of cybersecurity for offensive and
defensive use, with a focus on the technological as well as the ethical perspective.

[28] Aleksieva-Petrova, Adelina, and Milen Petrov. "Empirical Study on Secure Software
Development." 2023 10th International Conference on Dependable Systems and Their Applications
(DSA). IEEE, 2023.

Abstract. The integration of security into the software development process, through the Security
Software Development Life Cycle (SSDLC), involves continuous efforts from individuals and practices
that ensure application confidentiality, integrity, and availability. For critical applications or those
handling sensitive information, security measures must be thoughtfully planned and meticulously
managed at every stage of the software development lifecycle in order to maximize their effectiveness.
The purpose of the paper is to study the implementation of this approach and how effective it is by
examining students' projects and identifying the types of threats and vulnerabilities which they have
discovered and fixed in their software course project systems. We have validated this approach by
analyzing the results that students who are studying to become software engineers obtained after its
application while designing their software projects.

[29] Stoyanov, Georgi, Adelina Aleksieva-Petrova, and Milen Petrov. "Analysis of modern security
plugins for wordpress." AIP Conference Proceedings. Vol. 3084. No. 1. AIP Publishing, 2024.

Abstract. WordPress is the world’s most popular content management system. In recent years,
websites using WordPress have been a popular target for hackers due to the platform's popularity. To
solve these problems, users turn to security plugins to help them deal with security threats. However,
there is no in-depth security analysis of the WordPress plugin system. In this regard, the paper aims to
analyze the work of the main security plugins, including code analysis, testing with different types of
threats, checking the data that they collect, and evaluating their strengths and weaknesses. The
working principles and implementations of modern security plugins have been described and the
criteria for selecting the studied plugins have been defined. The results have been summarized and
the approaches used by the different plugins have been compared.

[30] Ivaylo Chenchev, Adelina Aleksieva-Petrova, Secure the Communication in Decentralized
Networks with Blockchain, presented at: First Workshop on Information Security (1Sec2019), 9th
Balkan Conference in Informatics (BCl 2019), 26-28 September 2019, Technical University of Sofia,
Bulgaria; published in: Computer and Communications Engineering, ISSN 1314-2291, Vol. 13, No.
2/2019.

Abstract. P2P (Point-To-Point) communication is an essential part of the decentralized networks. In
general, those networks are public and not centrally managed. The paper focuses on reviewing
possible places, where processing of the data happens — from the operating system processes, through
transferring that data to a remote node (data in transit), to processing the data and finally
storing/saving (data at rest) it. The article presents a new approach of securing the authentication and
communication in P2P communication in decentralized networks — to store and keep the public keys
for the SSH communication in a blockchain, instead of a local file (generally, different in each node).
Possible application of this security improvement is in any decentralized network, where the nodes are
known and trust each other. In such a blockchain, the number of blocks will be the exact number of
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participating nodes and each block will keep information for the keys (for example the public SSH
Key(s)) of a single node.

[31] Chenchev, Ivaylo; Aleksieva-Petrova, Adelina. Chapter Seven SSH Security Improvement.
Information Security in Education and Practice, 2020, 99.

Abstract. Point-to-point (P2P) communication is an essential part of decentralized networks. In
general, these networks are public and not centrally managed. This paper reviews possible places
where the processing of data happens - operating system processes - while transferring data to a
remote node (data in transit), when processing the data and, finally, when storing/saving it (data at
rest). The paper proposes a new approach to securing P2P communication in decentralised networks:
storing the public keys for Secure Shell or Secure Socket Shell (SSH) communication in a blockchain. In
such a blockchain, the number of blocks would equal the exact number of nodes participating in the
decentralised network, and each block would keep information for the keys (for example, the public
SSH key[s]) of a single node. The keys would be stored in a blockchain, instead of within local files. The
original SSH key files (“authorized_keys” and “known_hosts”) would have to be restored just before
any new connection, and the public keys would be taken from a blockchain.

[32] Aleksieva-Petrova, Adelina, and Milen Petrov. "Instructional Design for High Secure Software."
EDULEARN22 Proceedings. IATED, 2022.

Abstract. Software security is considered to be a critical for software engineers’ education. Therefore,
the main challenge is to use instructional design in order to develop well-structured and effective
learning content and activities for that field of education. The paper proposes the methodology of
instructional design which used different models and develop a course which introduce the security
practices to each phase of the software development life cycle.

[33] Aleksieva-Petrova A., An Ontology Based Approach to Data Security, Computer and
Communications Engineering, ISSN 1314-2291, Vol. 17, No. 1/2023.

Abstract. Data security is critical for protecting sensitive information, maintaining customer trust, and
ensuring business continuity. It helps prevent data breaches, financial losses, reputational damage,
and legal penalties. The primary objective of this paper is to design and implement an ontology
encompassing the field of data security. The ontology includes various attack categories, data
elements, security measures, and targets relevant to this domain. The attack categories are classified
into system attacks and web-based attacks, while the security measures are divided into prevention
measures and detection measures.

B.) Automated systems using Al methods and algorithms

[34] Yotov, Ognyan Borislavov, and Adelina Plamenova Aleksieva-Petrova. "Analysis of Sensor Signals
with Machine and Deep Learning Algorithms." 2023 International Scientific Conference on Computer
Science (COMSCI). IEEE, 2023. (Scopus)

Abstract. Industry 4.0 relies heavily on data generation and analysis. Sensor signals are difficult for
analysis using traditional methods and mathematical techniques. Machine and Deep Learning
algorithms in combination with mathematical transformations offer effective new ways of
approaching the difficult problems of processing sensor signals. The paper’s goal is to propose and
validate the datadriven prediction model to analyze sensor data based on machine and deep learning
algorithms. The models show promising results in predicting wear values and open the problem to
further research.

[35] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "Evolving 1D convolutional
neural networks for human activity recognition." Proceedings of the 22nd International Conference on
Computer Systems and Technologies. 2021.
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Abstract. Human activity recognition is an important research field with a variety of applications in
healthcare monitoring, fitness tracking and in user-adaptive systems in smart environments. The
problem of human activity recognition can be solved using a 1D convolutional neural network (CNN)
trained with accelerometric data. The design of an appropriate CNN architecture for solving a
particular problem is not an easy task and usually requires considerable specialized knowledge to setup
the network hyperparameters based on experimental evaluation. This article proposes an automated
approach for CNN architecture optimization that uses genetic algorithms. The suggested approach for
evolution of the architecture of 1D CNN is evaluated on two data sets for accelerometer-based human
activity recognition and the results show that the GA based CNN design generates CNN architectures
with competitive performance compared to the usage of other manually designed CNN models.

[36] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "An evolutionary approach to
the design of convolutional neural networks for human activity recognition.” Indian J. Comput. Sci. Eng
12.2 (2021): 499-517.

Abstract. Automated human activity recognition has a number of applications such as in elderly
healthcare monitoring, fitness tracking and in various smart home systems that can adapt to the
inhabitants’ behavior. Deep learning using Convolutional Neural Networks (CNNs) is increasingly being
used for recognition of human activities. However, the CNNs performance is highly dependent on the
network architecture and usually the hyper-parameters are manually selected. Various approaches
have been used to automate the design of CNN architectures. The paper proposes an evolutionary
based approach for optimizing the architecture of one dimensional CNNs for human activity
recognition. The suggested approach is tested on three accelerometric data sets. The experimental
results show that the CNNs designed using the evolutionary based approach have comparable accuracy
on the WISDM Actitracker data set and significantly better performance on the Smartphone-Based
Recognition of Human Activities and Postural Transitions data set compared to other deep CNNs.

[37] Tsokov, S., M. Lazarova, and A. Aleksieva-Petrova. "Accelerometer-based human activity
recognition using 1D convolutional neural network." IOP Conference Series: Materials Science and
Engineering. Vol. 1031. No. 1. IOP Publishing, 2021.

Abstract. Human activity recognition (HAR) is an important research field with a variety of applications
in healthcare monitoring, fitness tracking and in user-adaptive systems in smart environments. The
performance of the activity recognition system is highly dependent on the features extracted from the
sensor data which makes the selection of appropriate features a very important part of HAR. A 1D CNN
model trained on accelerometer data is suggested in the paper for automatic feature extraction in a
HAR system. A semi-automatic approach is used that effectively and efficiently determines the number
of convolutional layers in the network, the number of kernels and the size of the kernels. The
experimental results show that the suggested model outperforms several existing recognition
approaches that use the same data set.

[38] Tsokov, S., Lazarova, M., Aleksieva-Petrova, A. Emotional Attention for Trained Convolutional
Neural Networks, (2020) 2023 11th International Scientific Conference on Computer Science, COMSCI
2023 - Proceedings

Abstract. In nature, emotions allow for rapid redirection of attention. In the present work, a modular
emotional attention approach consisting of two parts is proposed. The attention submodule and the
emotional submodule are applied to already trained convolutional neural networks, learning to
recognize difficult cases and focus on them. Experiments on a trained CNN-LSTM model for air
pollution forecasting show that the proposed approach improves the performance with fast training.

[39] Aleksieva-Petrova, Adelina, Nevena Shuleva, and Ralitsa Peycheva. "Extraction and Storage of
Data Related to Users of Water Ecosystem Services in Bulgaria." 2022 26th International Conference
on Circuits, Systems, Communications and Computers (CSCC). IEEE, 2022.
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Abstract. Water conservation forests are divided into territories for management with the main target
function of 'water production'. Their contribution to the generation of the water runoff can be
practically assessed. There must be an opportunity for analyzing data related to users and consumers
of water ecosystem services. This has impacted the main goal of the paper, namely to propose a
method for extracting and storing data related to users and consumers of water ecosystem services in
their data structure. The proposed method is validated using a programming interface (API) in the form
of a data reading and processing service. As result, the database is designed to replace the storage of
data related to Bulgarian water sources in Excel documents so that these data can be more easily
maintained. The web-based system is implemented to read and process data from different types of
Excel documents, each document having a different structure and storing different types of data.

[40] Adelina Aleksieva- Petrova, M. Petrov, D. Atanasov, Search Method of Semantic Web Services
Based on Dijkstra's Algorithm, Proceeding of Computer Science 2015, 9-10 September, 2015; ISBN 978-
619-167-177-9; Hau. ped. cnmcbk Ne 1179

Abstract. The semantic web services are an extension of the semantic technologies and the creation
of ontologies. They combine data and services from different sources and keep the meaning of the
information. The main goal of the paper is the development of semantic web management system
using search method for finding of semantic described services. The developed prototype of a search
engine uses four properties to show how a web service could be found through its semantic
description. In the basic layer of the searching algorithm for semantic web services is one old and well
known algorithm - Dijkstra's algorithm.

[41] Adelina Aleksieva-Petrova, M. Petrov, Optimization and Management Of Traffic In Big Cities,
Proceeding of 13th Conference on Challenges in Higher Education and Research in the 21st Century
Conference, Sozopol, 2015; 978-954-580-356-7; Hau. ped. cnucbK Ne 1162

Abstract. But apart from the need of traffic flow management systems caused by the fast development
of road infrastructure, there needs to be a system which helps drivers navigate through road networks,
especially in big cities. Two algorithms, Dijkstra and Floyd Warshall algorithms, for finding shortest
paths will be analyzed and compared in the paper. The validation of the system will be presented and
there will be an observation of how it reacts and behaves in particular cases. In the end the paper some
thoughts will be summarized and future improvements will be gathered.

I.) Automated human emotion detection and recognition systems

[42] Raynova, Ralitza, Adelina Aleksieva-Petrova, and Milena Lazarova. "Multi-agent Multimodal
Human Emotion Recognition Architecture." 2020 28th National Conference with International
Participation (TELECOM). IEEE, 2020.

Abstract. Expressing and perceiving emotions is a vital part of communication between people. The
ability to automatically recognize human emotions allows human-machine interactions to resemble
the natural way people communicate as an important improvement on the Human Machine Interface.
Human emotion recognition can be based on input data from different modalities that contribute for
robust and efficient recognition. The paper presents a general framework of a multi-agent system for
emotion recognition based on a multilayered multimodal architecture with intelligent agents.

[43] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova. "Multi Layered Multimodal
Architecture for Emotion Recognition Processes Management." ABTomaTuKa U MHGopmaTuKa bpon 4
(2019).

Abstract. The paper presents different approaches for emotion detection and recognition. A system
infrastructure for emotion recognition is suggested based on a multilayered multimodal architecture
with intelligent agents. The agents have diverse goals, utilizes different modalities and employ various
algorithms for emotion detection and recognition. Based on the results of the agents’ operation a
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neutral model of the multimodal input data is generated that is used for emotion recognition by
detecting deformations with respect to the reconstructed model. The proposed system infrastructure
allows autonomous operation, utilization of the most suitable recognition algorithms for certain input
data and generation of neutral models for the examined object.

[44] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova, Affective Computing and Emotion
Detection Through Image Analyses, Proc. of 8th International Scientific Conference Computer
Science’2018, Kavala, Greece, 13 - 15 Sept. 2018, pp. 19-25

Abstract. Humans use both verbal and non-verbal cues, such as facial expressions, gesture, body
language and tone of voice, to communicate their emotions. The ability for a computer to detect
human emotions falls into a field of study called “affective computing”. Emotive analytics requires both
utilization of psychological and technological approaches. Facial and body emotion detection is based
on image analyses aimed at sensing micro expressions that allow to evaluate a confidence across a set
of emotions. The paper comprises an overview of the state of the art in emotion detection through
image analyses.

[45] Raynova R., A. Aleksieva-Petrova, Agent Based Emotion Recognition, Journal “Computer and
Communications Engineering”, Vol. 13, No. 1, 2019, ISSN 1314-2291

Abstract. Expressing and perceiving emotions is a vital part of communication between people. The
ability to automatically recognize human emotions allows human-machine interactions to resemble
the natural way of communication between humans as an important enhancement of the Human
Machine Interface. The main goal of the paper is to propose automated detection and recognition of
human emotions using agent-based technology.

[46] Ralitza Raynova, Milena Lazarova, Adelina Aleksieva-Petrova, Image Based Human Emotion
Detection and Recognition, Journal “Computer and Communications Engineering”, Vol. 12, No. 1,
2018, ISSN 1314-2291

Abstract: Humans use both verbal and non-verbal cues, such as facial expressions, gesture, body
language and tone of voice, to communicate their emotions. The ability for a computer to detect
human emotions falls into a field of study called “affective computing”. Emotive analytics requires both
utilization of psychological and technological approaches. The paper presents the problem of emotion
detection and recognition based on image or video data. Facial and body emotion detection is based
on image analyses aimed at sensing micro expressions that allow to evaluate a confidence across a set
of emotions. The emotion presentation as well as the general stages for facial and body based human
emotion recognition are discussed. The essentials and the most relevant approaches and method used
in the research literature in the area for each of the stages are discussed. Several public image and
video datasets that are widely used for facial and posture based emotion recognition are also
presented.

A.) Blockchain technologies

[47] Ivaylo Chenchev, Adelina-Aleksieva Petrova, “Decentralized Networks — Unveil the Technology
behind Blockchain®, 8-th International Scientific Conference “Computer Science’ 2018”, Kavala,
Greece, September 13-15, 2018, ISBN: 978-619-167-359-9, pp.99-105

Abstract. The purpose of this paper is to explain the blockchain technology — starting briefly with the
Chaum’s paper from 1981 and his secure digital cash, followed by blockchain’s invention. The paper
also summarizes the blockchain definition by exposing its attributes and gives broad range of possible
security implications. It also highlights some possible further research fields: management of the
growing ledgers (storage, network transfers); cryptographic and hash algorithms; security. Various
possible blockchain a pplications are exposed.
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[48] Ivaylo Chenchev, Adelina Aleksieva-Petrova, “Blockchain Technology: Architecture and
Applications”, Journal “Computer and communications engineering”, Vol.12, No. 1/2018, ISSN 1314-
2291

Abstract. Blockchain technology is rapidly growing in terms of applicability into different areas, fields
and even industries. The purpose of this paper is to describe the blockchain architecture, overview the
real usages and worldwide applications. The paper also summarizes the blockchain definition by
analyses the flow of information, when forming a single block in a blockchain. It also highlights some
real blockchain usages and gives ideas for few possible applications.

1R Abstracts of scientific publications in journals with impact factor (IF of Web of
Science) and/or with impact rank (SJR of Scopus)

[49] Bontchev, B., Vassileva, D., Aleksieva-Petrova, A., & Petrov, M. (2018). Playing styles based on
experiential learning theory. Computers in Human Behavior, 85, 319-328.

Abstract. In recent years, researchers have reported positive outcomes and effects from applying
computer games to the educational process. The preconditions for an effective game-based learning
process include the presence of high learning interest and the desire to study hard. Therefore,
educational video game design has to tailor gameplay to the style of the playing learner, i.e. to the
psycho-cognitive abilities, attitudes, and skills of the individual player, in order to foster the player's
motivation and creativity. To achieve this goal, it is necessary to draw a parallel between learning styles
and styles of playing video games, and to investigate the correlations between these types of
constructs. The article presents a new family of playing styles based on Kolb's experiential learning
theory that is appropriate to be used for educational video games. This family is composed of four
playing styles: Competitor, Dreamer, Logician, and Strategist, and corresponds to Honey and
Mumford's learning styles based also on the theory of experiential learning, namely Activist, Reflector,
Theorist, and Pragmatist. To measure the four playing styles, a 40item questionnaire was designed. In
order to verify the consistency, validity, and reliability of that questionnaire as an accurate tool for
recognizing the four suggested player styles, a pilot study was conducted. The article reports the results
obtained from the study, along with their analysis and applicability.

[50] Aleksieva-Petrova, Adelina, et al. "Earth-Observation-Based Services for National Reporting of the
Sustainable Development Goal Indicators—Three Showcases in Bulgaria." Remote Sensing 14.11
(2022): 2597.

Abstract. Earth Observation (EO) is used to monitor and assess the status of, and changes in, the
natural and manmade environment via remote sensing technologies, usually involving satellites
carrying imaging devices. EO applications provide important inputs to governments in planning,
implementing, and monitoring the progress of the 2030 Agenda for Sustainable Development. Along
with other countries, Bulgaria has committed to all 17 Sustainable Development Goals (SDGs) and
reflected them in its strategic documents. EO is one of the priority technologies for the development
of the Bulgarian space sector. This paper analyzes how EO data could significantly help Bulgarian
authorities in achieving and monitoring the progress of the SDG targets based on three specific EO
monitoring pilot projects' results (showcases) focused more on the policy management approach than
scientific achievement. The first project showed the opportunities of EO data for integration of a
national (local) geospatial database with the existing international networks for monitoring natural
disasters and accidents. The second demonstrated the time series usage of EO data for water quality
monitoring. The third project integrated remote sensing data from EO and in situ measurements with
ancillaries' data to provide phenology status and crop production forecast in a common geospatial
database with the aim to support the Bulgarian agriculture sector modernization.

[51] Tsokov, Stefan, Milena Lazarova, and Adelina Aleksieva-Petrova. "A hybrid spatiotemporal deep
model based on CNN and LSTM for air pollution prediction." Sustainability 14.9 (2022): 5104.
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Abstract. Nowadays, air pollution is an important problem with negative impacts on human health and
on the environment. The air pollution forecast can provide important information to all affected sides,
and allows appropriate measures to be taken. In order to address the problems of filling in the missing
values in the time series used for air pollution forecasts, the automation of the allocation of optimal
subset of input variables, the dependency of the air quality at a particular location on the conditions
of the surrounding environment, as well as automation of the model's optimization, this paper
proposes a deep spatiotemporal model based on a 2D convolutional neural network and a long short-
term memory network for predicting air pollution. The model utilizes the automatic selection of input
variables and the optimization of hyperparameters by a genetic algorithm. A hybrid strategy for missing
value imputation is used based on a combination of linear interpolation and a strategy of using the
average between the previous value and the average value for the same time in other years. In order
to determine the best architecture of the spatiotemporal model, the architecture hyperparameters
are optimized by a genetic algorithm with a modified crossover operator for solutions with variable
lengths. Additionally, the trained models are included in various ensembles in order to further improve
the prediction performance-these include ensembles of models with the same architecture comprising
the best architecture obtained by the evolutionary optimization, and ensembles of diverse models
comprising the k best models of the evolutionary optimization. The experimental results for the Beijing
Multi-Site Air-Quality Data Set show that the proposed spatiotemporal model for air pollution
forecasting provides good and consistent prediction results. The comparison of the suggested model
with other deep NN models shows satisfactory results, with the best performance according to MAE,
based on the experimental results for the station at Wanliu (16.753 +/- 0.384). Most of the model
architectures obtained by the optimization of the model hyperparameters using the genetic algorithm
have one convolutional layer with a small number of kernels and a small kernel size; the convolutional
layers are followed by a max-pooling layer, and one or two LSTM layers are utilized with dropout
regularization applied to the LSTM layer using small values of p (0.1, 0.2 and 0.3). The utilization of
ensembles from the k best trained models further improves the prediction results and surpasses other
deep learning models, according to MAE and RMSE metrics. The used hybrid strategy for missing value
imputation enhances the results, especially for data with clear seasonality, and produces better MAE
compared to the strategy using average values for the same hour of the same day and month in other
years. The experimental results also reveal that random searching is a simple and effective strategy for
selecting the input variables. Furthermore, the inclusion of spatial information in the model's input
data, based on the local neighborhood data, significantly improves the predictive results obtained with
the model. The results obtained demonstrate the benefits of including spatial information from as
many surrounding stations as possible, as well as using as much historical information as possible.

[52] Aleksieva-Petrova, Adelina; Shuleva, Nevena. GIS Application for Forest Territories Providing
Water Ecosystem Services. WSEAS Transactions on Environment and Development, 2023, 19: 369-374.

Abstract. Protecting forests and maintaining their water conservation function has proven to be the
most effective approach to generating and maintaining water quantity from the source to the end user.
The water conservation and water regulating properties of forest ecosystems that are inherent in
forested areas are an undervalued resource at the current stage. To turn this property into a source of
income, it needs to be institutionalized as a production function of forest owners. This also defines the
main aim of this research, namely to design and implement a system for mapping the territorial
distribution and characteristics of sanitary protection zones in Bulgaria, which will help assess the
condition and determine the value of ecosystems and ecosystem services. In this regard, this paper
presents the approaches used to integrate and design the spatial data of the sanitary protection zones
and the database of the forests in Bulgaria in a repository and the system created to visualize these
data through different approaches.
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