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BbB BPb3Ka C y4acTMe B KOHKYPC 33 3aeMaHe Ha akaZeMuyHaTta ANbXKHocT ,doueHT”
no npodecroHanHo HanpasneHue 4.6. MHbopmaTUKa U KOMMIOTbPHU HaYKK
(MHdpopmaTtmka (B3ammopeiicTBme aete — KOMNIOTLP)),
obsBeH B "[bpkaBeH BecTHMK", 6p. 42, o1 12.05.2020 .

|. XabunutaunoHeH Tpya,

XabunautauMoHeH TPyZ Ce CbCTOM OT Hay4YHM Ny6AMKaLMK B U3LaHMA, KOUTO ca pedeprpaHm U MHOEKCMPaHK
B CBETOBHOW3BECTHW 6a3M AaHHM € Hay4YHa MHbopmauma (Web of Science un Scopus)

B.4.1.  Kraleva, R., Kralev, V., Kostadinova, D. (2019) A methodology for analysis of some block-based
programming languages appropriate for children, Journal of Computing Science and Engineering
(JCSE), vol. 13 (1), pp. 1-10, Korean Institute of Information Scientists and Engineers (KIISE), DOI:
10.5626/JCSE.2019.13.1.1 (Scopus SJR 2019: 0.158)

B Tasm cratms ce AMCKyTHMpa TeHAeHLMATa 3a YCTOMYMBO HaMaAsiBaHe Ha HHTepeca KbM
IIporpaMMpaHeTo y MAaANTe XOpa, KOeTo ce IIpeBpblia B IIpo0AeM 3a r100aAHOTO MKOHOMIYECKO
passutre. JuHaMIYHO M3MEHAIUTE ce TeXHOAOTUM, Hadara BbBeXXKJaHeTO Ha HOBU IIOAXOAM 3a
obyueHne. Bcimuko ToBa mopaxk4a He0OOXOAMMOCTTa OT BbBeXKAaHeTO Ha HOBU Y4eOHM AVICITUIIAMHIA,
CBbp3aHM C M3ydaBaHe Ha KOMIIIOTBPHO IporpaMmupaHe oOllle B Ileproja Ha HavyaaHOTO
oOpasosaHme. MaaKuTe ydeHHUIIM ce 3allO3HaBaT C OCHOBMTe U HauMHUTE Ha IIporpamupaHe C
IIOMOIIITa Ha HOBM €3MILM 3a IIporpaMupaHe, HapedeH! BU3yaAHU e3ULM 3a IporpaMupaHe 1A
ome Oaok-Oasupann nporpamum esunu (block-based programming languages), kouto gasat
Bb3MO>KHOCT 3a KOHCTpyMpaHe Ha IporpaMM 11 aATOpUTMU (ITporpaMHa AOTMKa), CaMo Ype3 BAadeHe
I IIyCKaHe Ha OTAeAHU IIporpaMHU (pparmeHTH mam 6aokose (program chunks). VimenHo tosa
IIpaBM Te3M e3UIM AeCHM 3a HaydaBaHe I M3IIOA3BaHe AOpM OT Maakm Jena. Hacrosmjoro
usclelBaHe Oe IPOBOKMPAHO OT AMIIcaTa Ha A400pa OOOCHOBKa IpM M300pa Ha 0A0K-OasyupaHU
IIpOTpaMHIU e3MIIM, OCHOBAaHI Ha TexHUTe (PYHKIIMOHAAHU XapaKTepUCTUKU, MHTepdeiicu 1
IpejriounTaHneTo Ha camurte Jenfa. CBINO Taka B Ta3M CTaTusl ca pasriejaHy HIKOU OT
CbBpeMeHHITe BU3yaAH!U e3U1IM 3a Iporpamupane. HampaseHo e mpoyusaHe Ha pa3dAMyHI HaydHU
nyOoAMKanuy 1Mo Tasy mpodaeMatnka. Caes KoeTo ca ompededeHN KpUTepUU 3a CpaBHSBaHE U
aHaAl3 Ha Te3! e3UIN 3a ITporpaMupane. Karto pesyaraT oT HalipaBeHOTO M3CAeABaHe ca II0COUYeHN
e3NIuTe, yAOBAETBOpsBAIlM B Hail-roAsMa CTelleH U3BeJeHUTe KpuTepum. Bb3 ocHoBa Ha
IIpeAAo>KeHaTa MeToAuKa ca u3dpanm gsa e3uka: Scratch u Code.org, kouTto Osixa M311043BaHU B
NPOAbAXKEeHNEe Ha 2 ceAMUIIV OT yYeHUIIM B 3-Tu U 4-TH KAac B € 4HO OCHOBHO yuuanie. MueHneTo
Ha y4eHMIIUTe e CbOpaHO U aHaAU3MPaHO, a pe3yATaTuTe ca IpeJAcTaBeHU B Kpas Ha cTaTuATa.
OcnHoBHara 11e4 Ha TOBa IIpoyuBaHe Oe Ja ce olpeJeAy CTelleHTa Ha CXOACTBO Ha BU3yaAHUTe e3UITN

3a IIporpaMmpane C TpagULIMOHHUTE e3UIM 3a IporpaMypaHe U Bb3MOXKHOCTTa UM 3a U3I10A3BaHe
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B 6’I)AI'apCKI/ITe yananma. HpeAoneHaTa MeTOo40A0TUsA A€CHO MOZKe Ja 61),48 adallTupaHa U

U3I10A3BaHa I B APYIN CTpaHN.

B.4.2.  Kraleva, R., Kralev, V. (2018) An evaluation of the mobile apps for children with special education
needs based on the utility function metrics, International Journal on Advanced Science, Engineering
and Information Technology (IJASEIT), vol. 8 (6), pp. 2269-2277, INSIGHT - Indonesian Society for
Knowledge and Human Development, DOI: 10.18517/ijaseit.8.6.6309 ( )

Tasu cratmst AuckyTupa Hy>K4aTa OT TeXHOAOTMYHIU U COPTyepHU pelleHNs, HeoOXOAUMU Ha
JenaTta 3a oOyueHme, Urpa U Apyru AeMHOCTH. AHaAM3MpPaHM Ca YCUAMATA Ha MHCTUTYIIUNTE
(ocHOBHO OOpa3oBaTeAHNTe) M Ha pa3AMIHU y4deHH, paboTelu IO Ta3yu IpoOAeMaTiKa, C Iiea
yCbBBPIIIeHCTBaHe Ha CbBpeMeHHITe KOMYHMKaMOHHN ¥ MHPOPMAaIIMIOHHI TeXHOAOTUM, KOUTO Aa
ObJaT yCIEITHO U3MO0A3BaHM B Te3u mpouecu. llpeacraBeHm ca I1oOKasaTeau OT 0a30BU
(pyHKIIMOHAAHM WM3UCKBaHIUA, KOUTO TpsOBa Ja IIpuUTeXKaBaT MOOUAHUTE IIPUAOXKEHM,
IpejHa3Ha4yeHN 3a Jella C TOBOPHO M KOMYHMKATMBHM HapyIlleHNs, M Ha TaK/Ba CbC CIeIaAHNI
obpazoBaTeaHy norpedHoctu. Harpasen e mogpoOeH aAuTepaTypeH 0030p Ha ChIIleCTByBallluTe
M3CAeABaHNs, CBbP3aH!U C IIPOEKTUPaHeToO U pa3paboTBaHETO Ha MHTep@ericy Ha MPUAOXKEHUs 3a
Aella C KOMyHUKaTUBHI HapyIieHusA. Tosu rmpo0aem e Ba’keH opaAM yBeAndaBaHeTO Ha JellaTa C
HapylIlIeHNus B cBeToBeH Marad. OcBeH TOBa ce yBeAndasa U M3I10A3BaHETO Ha MOOWAHM YCTPOIICTBa
U1 TEXHOAOTUIY, KaTo ANUIIcaTa Ha cOPTyepHU IIPOAYKTH, KOUTO Aa ObAaT epeKTUBHI B IIpolleca Ha
IoAIIOMaraHeTo 1 pexaOuAmnTalsATa Ha €CTeCTBeHIsI HauMH Ha KMBOT Ha TaKMBa Jella AUIICBaT.

IlpeaaoxeH e MoJea 3a OIleHKa 3a IIOTeHIIMaJdHa W3II0A3BaeMOCT, KOMTO cIloMara 3a
KAacupUIpaHeTO Ha MPUAOXKEHNUATa 3a MOOMAHM YCTPOICTBA, IpeAHa3HaueHU 3a Jelja CbC
crieriMaAHM TOTpPeOHOCTM, OT TIJeJHa TOYKa Ha TsAXHaTa (PyHKIMOHaAHOCT. Pasraesanure
IIOKa3aTeA 3a OIleHKa MOraT Ja ce M3II0A3BaT KaTo OTIIpaBHa TOYKa IIpHM paspaboTsaHe Ha
MIPUAOXKEHNS C MOAXOASIIO ajallTUpaH MHTepdeiic 3a BCUYKM JAella, KaTO OCHOBHO BHIMaHIE €
OTAeAeHO Ha crenu@uUUHUTe IIOTpeOHOCTM Ha JeljaTa C HapylleHMs. 3a OHarJlejsBaHe Ha
e(eKTMBHOCTTa Ha IIpeAlo’kKeHaTa MeTOAOAOTUsATa € HallpaBeH aHaAM3 M OIleHKa Ha HIKOAKO
MoOumAHU TTprAoKeHns. [ToaydeHnTe pe3yaTaTy HOKa3BaT, 4e KbM HACTOSIIINI MOMEHT IMa MHOTO
MaJAKoO IPUAOXKEHMUs, KOUTO IIOCTUTaT OlleHKa OAM3Ka A0 MaKcumMaaHarta. Upes omnmcaHute
KAacpUKaTOPH 3a OIleHsBaHe U OlleHKaTa 3a ITOTeHI[MalHa M3I10A3BaeMOocCT, O1xa Moran ga 0bAat
paspaboTeHM IPUAOXKEHNs, KOUTO Ile ObAaT OT IIO-TOAsIMa I1043a He caMo 3a AellaTa C HapyILeHs],

HO U 3a TEXHUTE pOAUTEAI.

B.4.3.  Kraleva, R. (2017) ChilDiBu — A Mobile Application for Bulgarian Children with Special Educational
Needs, International Journal on Advanced Science, Engineering and Information Technology
(JASEIT), vol. 7 (6), pp. 2085-2091, INSIGHT - Indonesian Society for Knowledge and Human
Development, DOI: 10.18517/ijaseit.7.6.2922 ( )

HpOQKTI/IpaHETO Ha IIPUAOXKEHNS, adallTUPaHMl KbM Bb3MOJKHOCTUTE Ha BCEKU HOTpe6I/ITeA e
Ba’KHa 9acT OT ChbBpeMeHHIs copTyepeH MHXeHepuHT. JeljaTa ¢ yBpesKAaHus ca CrelyalHa rpya
oT HOTpe6I/IT€AI/I, IIpu KOUTO CTaHAAQPTHOTO ITPOEKTUPaHe Ha IIPVAOKEHII HE € ,ZI,O6"bp I104X0A.
Yecrto Te umart HapylieHns B TOBOPHNI allapaT, B OIIOPHO-ABUTIaTeAHaTa CrcTeMa I B KOTHUTMBHOTO
cu passuTie. B amreparypata Te3u Jelja ce Ha3OBaBaT U C TepMIUHA Jella CbC CITEI[MaAHMN
oOpasoBaTeAHU ITOTPeOHOCTI.

Maanuna wuscaejzoBaTeAlr ce 3aHMMaBaT C padpaboTBaHe Ha pasAMYHM KOMIIOTHPHU

TEXHOAOTUMY, B TOBa YMCAO U COPTyepHU MPOAYKTH, IIOAXOASIIIN 3a Te3! Aena. B marasmHure 3a
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MOOMAHM TIPUAOXKEHMs MOTaT Aa Ce OTKPUAT CIeUMaAM3VpaHU IPUAOXKEHM:, HaCOYeHM KbM
Jderjata ¢ HapymeHnus. Ho moBeyeTo OT TsAX ca CKBIIM MAM C HEMNOAXOAAI IOTpeduTe ACKU
uHrepgeric. Apyr HeA0CTaTbK P BCUIKU AOCTBIIHU IIPUAOXKEHN € AUIICaTa Ha MOJAPBHXKKA Ha
ObATapCKM €3MK, KOeTO I'M IIpaBM HENPUAOXKUMH 3a MaAKNUTe IOTpeOUTeAU CbC CHeIjMaAHN
norpeOHOCTM B Bharapus.

B HacrosAmaTa cratmsa e Ipejao>KeH KOHIIENTyaleH MoJel, OCHOBaH Ha M3CJAejBaHe Ha
(yHKIIMOHAaAHUTE BE3MOXKHOCTHU Ha CBIIIECTBYBAIIV IIPUAOKEHN M Ha U3CAeABaHIL, OasupaHM Ha
MHeHIeTO Ha Jenla Oe3 HapyieHus. [Ipeacrasen e 1moaxog 3a mpoeKkTupaHe U pa3paboTBaHe Ha
MHTepaKTUBHOTO MoOmaHo mpuaoxenne ChilDiBu sa oOydyeHme 3a Maakm Jelja CbC CellMaAHU
IOTpeOHOCTY, MOAXOASINO 3a MoOMaHaTa omepauyonHa cucrema Windows Phone. ChilDiBu e
IpuAoXKeHne, Oa3yMpaHO Ha KapTu OT M300pa’keHM:s, KOeTO chueTaBa IpaduKa, TEeKCTOBe I
ayauodaiilobe 3a U3ydyaBaHeTO Ha ObArapckaTa azOyka, uncaara 40 20, HAKOM OCHOBHU IIBETOBE U
eXeAHEeBHO U3BbpIIBaHU JeiicTsus. [lpmaoskeHnmeTro e HacodeHO KbM pasBUTHMe Ha (puHATa
MOTOpHKa, HabAIOJAaTEAHOCT U CBOOPA3UTEAHOCT, KaTo 3a lleATa e peaAu3MpaH IIb3ea 3a
1oApeskaaHe Ha AByumpeHn uncaa. B xpas Ha cTatisTa ca mpeactaBeHM U3raeAn oT uHrepderica

Ha IIpNAOKEHNETO, Ha4ulMHa Ha 13I10A3BaHe 11 HeToBaTa cocl)TyepHa apXuUTEKTypa.

B.4.4. Kraleva, R. (2017) Designing an Interface For a Mobile Application Based on Children’s Opinion,
International Journal of Interactive Mobile Technologies (iJIM), vol. 11 (1), pp. 53-70, DOI:
10.3991/ijim.v11i1.6099 ( )

CodryepsT, paspaboTeH 3aedHO C Jelia, € HOB U MHOBAaTMBEH OAXOA, TP KOWUTO AM3AHBT U
(pyHKIIMOHAAHOCTTAa Ha MPUAOXKEHIeTO ce pa3paboTBaT B CBHTPYAHMYECTBO C KpalHUTe
notpebutean. Poasita Ha Aeliata B IpOeKTUPaHETO U Ch3JaBaHETO Ha HOBU TeXHOAOTHM € OT FOA5IMO
3HayeHNe 3a KauyeCTBOTO Ha IMOAydeHUs MOpoAykT. Ho He moxeM Ja ouakBame OT TiX, Te Ja
IporpamMupar MAM Ja OIpeAeAsT Kakbp ydeOeH Marepuad ga Obde 3ad0KeH B paspaboTeHuTe
npuaoxennus. Ho Te moraT ga Hu Ka>kaT KaKBO I BbAHyBa U KOe € Ba)KHO I MHTEpPEeCHO 3a TsX.
Jerata ca KpeaTuBHM M mu3oOpeTaTeAHM, HO paboTrata C MaaAKM Jella OIpeJedeHo e
IpeAN3BUKaTeACTBO. VI Bce Iak TOBa e IPaBMUAHMS IOAXOJ 3a IOAydaBaHe Ha IPOAYKT, KOWTO
HaITh/HO OTIOBaps Ha TEXHUTE ITOTPEOHOCTI U Bb3MOYKHOCTIA.

Tbi1 KaTO MOOMAHMNTE YCTPOIICTBA Ce M3II0A3BaT OT BCe ITOBeYe XOpa U TeXHUTe Jella BbB BCUIKU
cdepu Ha KUBOTa, AU3aliHepUTe Ha OTpedUTeACK MHTepdelic 1 paspaboTynnyTe Ha MOOUAHU
IIPUAOYKEHNs C MHTepaKTUBeH AM3aiiH ca M3IIpaBeH! IIpea MCTUMHCKI IpeAN3BIKaTeAcTBa. BaxkHoTO
e 4a ce oObpHe BHIMAaHIIe, Ha TOBa KaK Te3M IPUAOXKEHUs Aa ObJaT IpMUBAEKaTeAH! U B CBIIOTO
BpeMe ITOAXOASAIIN 32 BCUMIKU Pa3ANdHY TPy OT IIOTPeOUTeAN.

Tasu cratms mnpeacrass IpoydyBaHe Ha Bb3rdeduTe Ha JerjaTa B bbarapus, OTHOCHO
BB3MOKHOCTUTE U XapaKTepUCTUKITe Ha MHTep(erica Ha CbOTBETHITE MOOMAHM IIPUAOKEHILS. Bb3
OCHOBa Ha IIOAyYeHUTe pe3yATaTy e IIpoeKTMpaH U pa3paboTeH HPOTOTUII Ha MOOWUAHO
npuaoxenne. IToaxoasT 3a cb3gaBaHe Ha MOOMAHO MPUAOKEHNE 3a Aella TP CbTPYAHUIECTBO C
ApyTu Jelia, TpsiOBa 4a Obae AOITbAHUTEAHO U 3a4bA00UYEHO IPOYyYeH U aHaAU3UPaH.

Au3aiiHbT Ha IpeAlaraHuTe IPUAOKEHN e ChboOpas3eH C IPeAIlOUNTaHNUATa Ha AeliaTa, 1o
OTHOIIIeHVe Ha I1BeTOBeTe, 3HauuTe 1 Temute. OCBEH TOBa, TON € OIIPOCTEH U A€CeH 3a M3I0A3BaHe
11 OTTOBapsI Ha HaulMHa Ha BB3IPUATHE.

BescriopeH ¢axT e, ye 13M013BaHETO Ha KOMIIIOTbPHa TeXHIKA 3a OOyueHIe 1AU yAeCHsBaHe
Ha y4yeOHMs Ipolec MMa OJaronpusiteH edeKT BBPXy yBeAndYaBall[UTe Ce WHTeAeKTyaAH!U

IIOCTVM>KEHNI Ha A€llaTa M TIAXHOTO TBOPYECKO MIUCAEHE. Or Apyra CTpaHa, M3II0A3BaHETO Ha
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HEeIIOAXOASAINO ChAbp>KaHMe, KaTO HaIlpuMep CbAbpXKalllo arpecus, MOXKe Ja IIoBAuse Ha
COLIMAZHOTO B3aMIMOAEIICTBYE Ha AeljaTa I MOXKe 4a 40BeAe A0 arpeCcuBHO II0BeAEHNe.

[IpoyuBaneTo Ha MHEHMETO Ha Jella Ha Bb3pacT OT 4 a0 13 rogunHm paskpusa, 4e B TO3MU
Bb3PacTOB MepHoJ HsIMa SICHO U3pa3eH! MPeAIIOuUTaHUs CIIopeJ [104a Ha AeTeTO, KbM IIBeTOBeTe,
3HaLUTe MAM HauMHa Ha B3aMMOJENICTBUE C NPUAOXKeHMeTo. EAuHCTBeHOTO INpeamnodynTanue e
IIpeAMeThT Ha CaMOTO IPUAOKEHMe, KOeTO ChOTBEeTCTBa Ha pe3yATaT, OTHACAIL ce A0 pa3ANYHIUTe
IIpeAIiounTaHns Ha MAaAUTe MOMYeTa I MOMMYeTa.

Hacrosmoro uscaeapane Oellte Ba>kHO OT rae/Ha TOdKa Ha (pakTa, ye JellaTa ca IacTAUBU Ja
yJacTsaT B II0A00HM M3CAeABaHM: U ca TOTOBM CBOOOAHO ga IIpeAaoXKaT CBOuTe uaen. Bropexkn ue
IIpOyYBaHETO Ha CTAHOBUILETO Ce IpoBeJe Cped MaAbK Opoil IIOTpeOuTeAy, TOBa e IIpuMep 3a
eeKTUBHO yJacTue B IIpolleca Ha IIPOeKTUpaHe, KOeTO e Ba’KHa CThIIKA IPU MPOEKTUpPaHeTO Ha

MIPUAOXKEHNS 3a Aelia.

Il. HayuHu nybankauum (cneg npnaoobusaHe Ha OHC "dokTtop")

A. MybnnKysaHa KHWra Ha 6a3aTa Ha 3alMUTEH OAMCEPTaLMOHEH TPyA 3a NPUCHIKAAHE Ha
obpa3oBaTesiHa M Hay4Ha cTeneH "aokTop"

r.e.l. Kpanesa, P. (2019) Pasno3HasaHe Ha pey: Kopryc om 2080puma 0emcKa pey Ha 6ba2apcKu e3uK,
YHuBepcuteTcko nsaartencrso "Heodput Punckn", rp. Bnaroesrpaa, ISBN: 978-954-00-0199-9

Y1pasaeHMeTo Ha TOBOPHIL TPaKT M Ha apTUKyAaTOPHUTe OpraHu (e3MK, yCTa I T.H.) € BOA€EBO,
HO 3aBICHU B rOAsiMa CTelleH OT AOITbAHUTeAH!U (paKTOpH, KaTo 1104, 0Opa3oBaHMe, eMOIIMOHAaAHO
CBCTOsSIHIE U AP. B pe3yaTaT Ha TOBa BCeKM YOBeK MMa YHUKA/AHA ped CbC crienuUIHM CBOMCTBA,
KaTo aKIIeHT, TOH, TeMObp, Obp3uHa. YecTo mpu peaaHOTO OOIITyBaHe pedrta ce cMecBa ¢ (POHOB IITyM,
€Xo, OTpa’keHNe VAV CIIOHTaHHU ITyMOBe (3BBbH Ha TeAeOH, IIIyM OT TeAeBU30p M T.H.). Bcuuku
Te3u (PaKTOPU MpPeBpPBINAT, 3ajadaTa 3a pa3lO3HaBaHETO Ha ped B CA0KHA MHTEPANCHUILAVHAPHA
3adava. HeitHoTO ycrlemHo pelnaBaHe MoOXe Ja IIO40OOpM HauMHa Ha >KMBOT Ha XopaTa ca
YBpeKAaH.

CpBpeMeHHNUTe TEXHOAOIMM 3a pa3IllO3HaBaHe Ha ped ca OpMEHTVpaHM OCHOBHO KbM peuTa Ha
BB3pacTHI AMKTOPH. JeTcKaTa ped e 0cTaHala Ha BTOpo m:AcTo. Jo0bp mpuMep 3a IPUAOKEHIETO
Ha ChbBpeMeHHITe TeXHOAOTUN 3a pa3lIO3HaBaHe Ha AeTCKa ped ca MHTePaKTUBHITE UTPadKy, KOUTO
MoOraT Ja pas3IlO3HasT rlaca Ha AE€TeTO, M3IIbAHABAVIKM OIlpejeleHM KoMaHAM. Apyr mpumep e
raacosaTa KOMyHUKaIVSI MeXAYy KOMIIOTBP U AeTe. XapaKTepHOTO 3a BCMUKU TAX e, 4e Hall-uecTo
M3II0A3BAHILT €3MK 3a KOMYHUKAIIVL € aHTAMIICKIL.

ToBa Hazara HeOOXOAMMOCTTa OT M3CAeABaHe Ha CreUMPUIHUTE aKyCTUIHU U (POHETUIHU
0CcOOEeHOCTU U Ha APYTU €3U1IM, B TOBa YMCAO U Ha ObATapCKIsL.

3a paspaboTrsaHe, oOyJaBaHe I TeCTBaHe Ha CUCTeMMNTe 3a pas3llO3HaBaHe Ha JeTCKa ped e
HeOOXOAVIMO HaAu4dye Ha KOpIyC (KOAeKIMs OT KapTOTeKUpaHWM JAaHHU/3alucy) OT ped Ha
cboTBeTHM:I e3uK. IloBeueTo OT paspaboTeHuTe cOPTyepHM IIPOAYKTU Ca OpPMEHTHUpPaHU KbM
pasrno3HaBaHe Ha ped Ha Bb3PacTHU ITOTPeOUTeAN U 9eCTO TAXHOTO MU3II0A3BaHe e Hee(PeKTUBHO 3a
Aelia.

Tosa ce Abaxy Ha peaniia pakTopu:

* /emnaTa MOrarT 4a 3aMeH:IT UAN AQ IIPOITyCHAT eAHa AU HAKOAKO PpOHeMI;

¢ Te m3moaA3BaT IO-OIpaHNYEH PEYHUK (IIacMBEH ¥ aKTUBEH) OT AyMM 3a pasdAuKa OT

BB3paCTHUTE,
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¢ lmaT Gorato BhOOpa’keHMe M acolMaTUBHM YMeHM:, KOUTO M3II0A3BaT 3a Ch3JaBaHe Ha
HOBJ COOCTBEHU AYMI.

CaegoBaTeaHO PeYHMKBT ¥ TOBOPHO-KOMYHMKATUBHIUTE CIIOCOOHOCTH IIpU JellaTa ca TBbpJae
pa3AnM4HM OT Te3M Ha Bh3pacTHUTE. 3aTOBa MPU Ch34aBaHETO Ha MOJeA! 3a pasllO3HaBaHe Ha ped
Tpsi0Ba 4a ce OObpHe BHMMaHMe Ha TexHuTe crelinduaHmy ocodeHocTn. B cbepemennara autepartypa
II0 pas3llO3HaBaHe Ha pedy Osxa OTKPUTU WU3CAEABAHUSA CBbP3aHU C AHTAMIICKY, WTAaAMAHCKHM,
IIIBeCKM, PYCKI U OIlfe HAKOAKO APYIU e3MKa, HO TaKMBa IOUYTH AUTICBaXa 3a ObArapCcKus e3UK.

Mscaeasanusra, mpeAcTaBeHM B HaCTOsIIaTa KHIUTa ca HACOYeHU KbM eAHa OT Te3! CIlelaAHu
IPyIlM, a MMEHHO MaJKHuTe JellaTa Ha Bb3pacT MeXAy 4 M 6 TOAMHM, YMITO MalluMH e3UK e

6”]3/11"apCKI/I}IT. Kuurara e pesyarat OT 3alinuTeH AucepTalioHeH Tpy  npe3 2014 roauna.

b. HayyHa nybavMKauma B M3[aAHMA, KOMTO ca pedepupaHn WU  UHOEKCMpaHUM B
CBETOBHOM3BECTHU 6a3n JaHHM c HaydyHa uHbopmaumsa (Web of Science n Scopus), M3BBH
XabunuTaumMoHHMA TpyL,

r.7.1. Kraleva, R., Kralev, V., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) Design and
analysis of a relational database for behavioral experiments data processing, International Journal
of Online Engineering (iJOE), vol. 14 (2), pp. 117-132, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i02.7988 (Scopus SIR 2019: 0.156, Web of Science - ESCI)

B Tasu craTmsa ca mpeactaBeHU pesyATaTuTe OT eAVH CpaBHUTeAeH aHaANU3 MeXKAY pa3ANdHN
II0AXOAM 3a eKCIIepMMeHTalHO CbXpaHeHMe U oOpabOoTka Ha JaHHM. OOChAeHU ca HIKOAKO
u3cAeABaHNs, CBbp3aHU C poOAeMa M HAKOM MeTOAM 3a HeroBoTO pelllaBaHe. AHaAM3MpPaHU ca
pasAnyHM BUAOBe Oasy OT AaHHM, HauMHUTE 3a TSAXHOTO M3II0A3BaHe M 00JacTUTe Ha TIXHOTO
npuao>keHne. 3a 1ieAnTe Ha IPOyYBaHETO e Ch3jajeHa ! peaalliOHHa 0a3a OT JaHHU 3a ChbXpaHeHIe
U aHaAM3 Ha KOHKPeTHM JaHHU OT IIpoBedeHN ekcrepuMeHTH. OIMcaHM ca MeTOAOAOTHATa U
yCAOBUATA 3a IPOBEXKJaHe Ha eKCIIepMMeHTuTe. AHaAM3UpPaHNU ca TPU Pa3ANMIHU MHAUKATOPA,
CbOTBETHO: I1aMeT, HeoOXOA¥Ma 3a ChXpaHsABaHe Ha AaHHUTe, BpeMe 3a 3apeKJjaHe Ha JaHHUTe OT
BBHIIIEH (aiil B TaMeTTa Ha KOMITIOTbpa I BpeMe 3a 00X0>KAaHe Ha BCUYIKM 3aIlVICH.

IToaydyeHnTe pesyaTaTu IIOKa3BaT, Uye 3a CbXpaHsABaHe Ha roAsM Opoii 3amucu (OT HopsAbKa Ha
AeceTK! MUAVOHM peja), € yAayHO Ja ce U3M0A3Ba AU AMHaMUYeH MacuB (ChbXpaHsABaH I10-KbCHO
Ha BBHINEH HOCUTeAM B ABomdeH ¢aitaos ¢opmar), mam Imoaxos, OasupaH Ha cucTeMa 3a
ylipaBAeHre Ha 0Oa3y OT JaHHM (AOKaaHa MAU OTAadedeHa). Ilo oTHomenme Ha BpemeTo 3a
3apexJaHe Ha JaHHUTe, Hall-Obp3MAT HauMH Ce OKasa M3II0A3Ballius AMHamMudeH Macus. Tosu
I104XO0/ 3HAUMTeAHO IPeBb3XOXKJAa APYTUTe I0AXOAM, OazMpaHM Ha AOKadHa UAM OTJadedeHa
clucTeMa 3a yIpabAeHMe Ha 0asu oT AdaHHU. IloayyeHuTe pesyaTaTu IoKaszaxa, 4e AMHAMIYHUTE
MacuMBM M JAOKaAHNUTe Habopu OT JAaHHM ce O00XOXKJaT MHOIO IIO-Obp30, OTKOAKOTO JaHHUTE

CbXpaHEH! B [TaMeTTa Ha KOMITIOTbpa, HO 13BA€4YeHN OT AOKaldHa NAU OTAaldedeHa Oa3za ot AaHHIL.

r.7.2. Kralev, V., Kraleva, R., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) An analysis of a
web service based approach for experimental data sharing, International Journal of Online
Engineering, vol. 14 (9), pp. 19-34, Kassel University Press GmbH, DOI: 10.3991/ijoe.v14i09.8740
(Scopus SIR 2019: 0.156, Web of Science - ESCI).

B Tasm craTms ca npeacraBeHn pesyarature, KOUTo Os1xa IIoAy4eHn OT CpaBHUTEAEH aHaAll3

MEXAY ABa pa3A4HINI MeTOJa 3a €KCIIepMMEeHTaAHO CIIOAEASHE Ha AaHHIL. O6C”bAeHI/I Cca HJIKOAKO
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AUTepaTypHU U3TOYHMKA, CBbP3aHl C IIpo0AeMaTiKaTa, KaKTO U HAKOAKO I104XoJa 3a 00paboTKa
Ha JaHHU. AHaAM3MPaHN ca pa3ANIHI TeXHOAOTUY, CBbp3aHU € yed ycAyruTe, HauMHNUTe 3a TAXHOTO
U3I10A3BaHe U B pa3AM4HM 004acTu Ha IIpUAOKeHMe. 3a IleAuTe Ha IIpOoydYBaHeTo e pa3paboTeHa
crneruduyHa yeb ycayra 3a U3BAMdaHe Ha KOHKPETHM JaHHU OT Oas3a OT 4aHHH, KOATO ChbXpaHsBa
nH@popmMaIus oT mposeseHn ekciepuMmenTn. ITpeasoxenara MeToA040r1s, KaKTO U YCAOBUATA 3a
IIpoBeXXKAaHe Ha eKCIIepMMeHTUTe, ca AeTaliAHo ITpecTaBeHn. HarnpaseH e anaamn3s Ha ABa pa3AndHu
MHAVKaTOpa: BpeMe 3a 3BAMYaHe Ha AaHHITe OT 0a3aTa OT AaHHU U BpeMe 3a 00XOKJaHe Ha BCUUKI
3aIlCH.

IToaydyenute pesyATaTu IOKa3Bart, 4e 3a M3BAMYAHETO Ha XMUAAAM 3aIlVICK MOKe Ja ce M3I10A3Ba
KaKTo I0Ax04 OasupaH Ha yed ycAyTH, TaKa CBIIO U 1104X04, Oa3upaH Ha OTAale4eH ChPBBP 3a Oasu
oT Aa"HU. IIpy n3BAMYaHeTO HAa MIMAMOHY 3anycy 0Daye, Hall-ObP3NAT BapMaHT ce OKas3a TO3MU, IIpU
KOMTO Ce M3II0A3Ba OTJasledeH CbPBbP 3a 0as3m oT gaHHU. OcBeH TOBa IIOAy4YeHNTe pe3yATaTiu
II0Ka3axa, 4ye Ipu 00X0XKAaHeTO Ha AaHHM, KOUTO ca CbXpaHeHU B AMHAMMYHI MacUBM B IIaMeTTa,
Hall-4eCTO CbAbp>KalllM CTPMHIOBM HM30Be, JaBaT 3HAUMTEAHO I0-400pa IIPOU3BOAUTEAHOCT,

OTKOAKOTO BCUYKU APYIU IOAXOAM DasupaHy Ha HADOPM OT JaHHI.

r.7.3. Kralev, V., Kraleva, R., Kumar, S. (2019) A Modified Event Grouping Based Algorithm for University
Course Timetabling Problem, International Journal on Advanced Science, Engineering and
Information Technology (IJASEIT), vol. 9 (1), pp. 229-235, INSIGHT - Indonesian Society for
Knowledge and Human Development, DOI: 10.18517/ijaseit.9.1.6488 (Scopus SJR 2019: 0.274).

Tazu cratmsa npeacraBs u3caeABaHe, CBbP3aHO C IIOAy4eHNUTe pe3yaTaTu OT eAHMU
MoaupuIUpaH aATOpUTHM, Oas3upaH Ha rpynupase Ha ceoutnst MEGB (Modified Event Grouping
Based Algorithm), u msnoassan 3a pemrasaHe Ha 3ajada 3a aBTOMaTU3MpPaHO TeHepUpaHe Ha
yamusepcutercku yuednm pasnucanusa UCTP (University Course Timetabling Problem).

ITocoueHn ca MHOXKeCTBO MOJeAl 3a OIMCaHMe Ha IpoOaeMa U MHOXKeCTBO ITOAXOAM 3a
pemasaneTo My. OcHOBHaTa 1Aes Ha IpeAJ0KeHaTa MoAN(pUKaIMs e, 4e upe3 peaylupaHe Ha Opost
Ha TeHepupaHUTe pellleHNs, BpeMeTO 3a U3II'bAHeHNe Ha aATopuTbMa Ie ObJe HO-KpaTKo.
IIpeacTaBeHO e Har4aeAHO IMOETAITHOTO U3IThbAHEHNe Ha MOAMPUIIMPaHNs aATOPUTEM Ha OasaTa Ha
ommcanmus 1oaxoa. OmnmcaHM ca MeTOJ0AOTMsATa, YCAOBMSATa M IleAUTe Ha IldaHMpPaHUTe
eKcIlepMMeHTH. AHaAU3MPaHM ca IOAy4YeHIUTe eKClIepyMeHTaAH! pe3yATaTy, KaTo ca HallpaBeH! I
ChbOTBETHMTE U3BOAMN.

IIpn yseanuasaHe Ha Opos Ha IpynuTe OT ChHOUTH:, BpeMeTo 3a usnbaHenue Ha MEGB
aAropuUThbMa Ce yBeAmndaBa M CTaBa CbU3MePMMO C BpeMeTO 3a M3ITbAHeHIe Ha CTaHJapTHU: He-
ontumusupad EGB (Event Grouping Based Algorithm) aaroputem. Haii-go0pute pesyartatu ce
noayyasaT B nppsute 30% oT cpopmupanute rpynu. B tesm rpynm or cpOutmsa Bpemero 3a
nsnrbaHenne Ha MEGB aaropurbMa e B TbTH ITI0-MaAKO OT BpeMeTo 3a U3II'bAHeHIe Ha CTaHAaPTHIAS
(He-ontumusupan) EGB aaroputom. Tosa e Taka, samoro npu EGB aaropurbma, npu Bcska
IIpoMsHa B HapeJ0aTa 3a CbOUTHATA, Ce TeHeplpa HOBO pellleHNe Ha 3ajadaTa, BKAIOUBAIIO BCUYKA
CbOUTIS, T.e. BCMYKM CBHOUTUS ce IpeHapeXXJaT OTHOBO BbPXy ChOTBETHOTO pasmucaHue. Ilpn
MEGB aaropurbma, TO3u mpoliec ce ONTUMM3Mpa Ype3 IreHepupaHe Ha JacTUYHM pellleHNs Ha
3aJaydaTa 3a paslMcaHIsATa, IIpU KOUTO HapeaDaTa Ha CbOUTHsATa B TPYIINTe, IIpeAy TeKylliaTa, He ce
ripoMens. OcBeH TOBa e HallpaBeH I cpaBHMUTeAeH aHaau3 Mexxay MEGB aaropursMma u aa gpyru
aaroputmu 3a UCTP, cbOTBeTHO reHeTM4YeH aATOPUTHM C AOKaleH MeTo Ha TbhpceHe (GALS -
Genetic Algorithm with the Local Search Method) 1 aaroputsm ¢ 20kaaHO ThpceHe, OasupaH Ha
xpomatuany kaacose (CCLS - Local Search Algorithm Based on Chromatic Classes).



PestomeTa Ha HayyHM Ny6AMKauuMK 3a aKad. ANbXKHOCT ,JoueHT” rn. ac. A-p Pagocnasa Kpanesa

IToayyennte pesyatatu mokasaxa, dye aaroputmnure MEGB n CCLS renepupar mo-g00pu
pelleHns Mpu MO-MaAKM HabOpM OT BXOAHU AaHHH, AoKaTo GALS aaropuTbMBbT reHepupa IIo-
A00pu pelieHus1 Ipu IOo-roaeMy HaOopu OT BxogHU gaHHU. Ilo oTHOIIeHMe Ha BpeMeTO 3a
U3II'bAHEHIe Ha TpuUTe aATopuThMa, Oellle ycraHoseHO, 4ye GALS aaropurbma ce M3IIbAHSBA

3HAUYMTEAHO [10-0aBHO B CpaBHEHIE C APYIU ABa aATOPUTbMa.

r.7.4. Koprinkova-Hristova, P., Stefanova, M., Genova, B., Bocheva, N., Kraleva, R., Kralev, V. (2020)
Features extraction from human eye movements via echo state network, Neural Computing and
Applications, vol. 32(9), pp. 4213-4226, DOI: 10.1007/s00521-019-04329-z. (Scopus SJR 2019:
0.796; Web of Science IF 2018 (Q1): 4.664)

CraTtusta mpeacTaBs MeTO/ 3a U3BAMYAaHe Ha XapaKTepUCTUKM Ha ABVIKEHNE Ha OYMUTe OT
BpeMeBUTe cepuyu, Bb3 OCHOBa Ha Bb3pacroBaTa KaJacuukanms Ha xoparta. Toil m3roassa
CBOJICTBaTa Ha pesepBoapHaTa HeBpoHHaTa Mpexka orT Tuin ,exo” (Echo state network - ESN),
IIOCTUTHATU CAeJ, HeroBaTa HacCTpOJKa Ha BbTpelllHa IldacTu4HOcT. HoB, Hackopo mnpeaaosxeH
II0AX04 3a KAacupuijupaHe Ha AMHAMUYHU CepUM OT JaHHM, M3IIOA3Bal] KaTo eAUHNYHA
XapaKTepUCTUYHa AbAKMHATa Ha BEKTOpa Ha ChCTOSHMETO Ha pesepBoapa, ITOCTUTHATO cAed
11ocae/0BaTeAHOTO I10JaBaHe Ha BCsKa Bpemesa cepust KbM ESN, Oerre nipoydena 1moapo6Ho, KaTo
3a 11eATa Os1xa M3I10A3BaHy 3aIlUCK C ABU>KeHMe Ha 04l Ha XOpa, HallpaBeHM 10 BpeMe Ha Bi3yaaHa
CTUMyAallMsl M OTYMTaIlM IIpolleca Ha B3eMaHe Ha pelleHus. Bkaiousane Ha apyru
XapaKTepUCTUKHY, KaTO AucnepcusTa Ha msBaedeHa oT ESN ¢pyHkimsa 3a MHOXKeCTBO IOA00HU
CTUMYyAalliM, KakKTO U KOPEeKTHOCTTa Ha pellleHusTa, I03BOAsABaT I10-400pa Kaacupukaums Ha
TecTBaHNUTe Auiia. PedyaTaTuTe NMOTBLp>KAaBaT MHEHMETO, Ye IIOKasaTeAUTe U AMHAMMKaTa Ha
ABVDKEHMsITAa Ha O4mMTe MMaT caaba 3aBMCHMMOCT OT Bb3pacTTa, BLIIPEKM 4Ye ca CUAHO CBbP3aHU C

XapaKTepUCTUKIUTE Ha BI3yadHaTa CTUMYAallVisl.

r.7.s. Kraleva, R., Sabani, M., Kralev, V. (2019) An Analysis of Some Learning Management Systems,
International Journal on Advanced Science, Engineering and Information Technology, vol. 9 (4), pp.
1190-1198, DOI: 10.18517/ijaseit.9.4.9437 (Scopus SJR 2019: 0.274)

lsnoA3BaHeTo Ha ChbBpeMeHHNU WMH(OPMAlMOHHM UM KOMYHMKAIIMOHHM TeXHOAOTMM KaTo
CpeACTBO 3a OOy4eHIe Ha Y4JeHUIIU U CTYAEHTH ce IIpeBbpHa B IOy AspHa TeHAeHIIs. 3a Ta3u 1iea
e M3II0A3BaH CllelajeH TUIl yeO 0asupaHy CUCTeMU 3a yIIpaBAeHNe Ha CbAbp>KaHUeTO, HapedyeH!
cucTeMI 3a yIipabaeHne Ha oOyueHnero (Learning Management Systems - LMSs).

ITopaau HIMPOKOTO UM BHeApsBaHe IIpe3 IIoCAeAHUTe TOAUHH, Beye ca paspaboTeHM pa3AnyHu
LMS. Benuku Tesu 1maaTgpopMm 4ecTo MpeJoCTaBAT cXOAHa (PyHKI[MOHAAHOCT U IOTpeduTeaunTe
TPYyAHO MOTaT Aa mM3depaT Hali-llogXoAslllaTa 3a TeXHUTe IoTpeOHOCTH. B Hayunara autepatypa
1Ma pa3HOOOpasue OT MeTOA0AOTUM 3a OLleHsABaHe Ha Ka4eCTBOTO Ha eAeKTPOHHOTO OOydeHue, HO
AWIICBA SICHA METOA0AOT: 3a CpaBHeHue Ha osedeTo LMS naatgopmmn.

Tasu craTus peAcTaBss eMIMPUYHO IPOyYBaHe Ha XapaKTepucTukute Ha 36 chBpeMenHn LMS
naatdpopmu. Vzcaeapanero Oerre mposegeHO Ha JABa eTama. B mbpparta croiika Oemre oOcbleHa
ChbBpeMeHHaTa AuTepaTypa 1 Os1xa u3dpaHM KpUTePUNTE 3a aHAAN3 Ha CUCTEMUTE 3a €AeKTPOHHO
oOyueHme. Bbs BTOpara crbiika ce pokycupaxme BpXy nsdbopa Ha LMS naardpopmu s3a nscaeapane.
3a n3bopa Ha TakbB cOpTyep, U3MN0A3BaXMe KOHKPETHM KAIOUOBM AyMU B Thpcaukute Google u
Bing.
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B pesyarar Ha npoydyBaHeTO MOXKe Ja ce 3aKAloun, ye rosedeto LMS crucremu nmaT 1oA00HM
XapakTepUCTUKU. Bcuukm Te 1oaabpKaT M3I0A3BaHETO Ha MYyATUMEAUNHM eJAeMeHTH,
II03BO/sIBaliK/ Ha MOTpeduTeanuTe JAa Chb3gaBaT U peAaKTUpaT AeKIUM, YIPaXKHeHUS U KYpCOBU
3agaun. Camo 86% OT nscaeibaHuUTe CiCTeMU OTToBapAT Ha crangdapta SCORM, a ipu 5% oT Tsx He
ca Bb3MOXKHI CMCTeMMU 3a OIleHKa Ha 3HaHU:ATa Ha oOydaemure. Vintepecen pesyarar, ye camo 46%
OT BCUYKIU CHCTeMU ITpeAOCTaBAT IOAAPBXKKa 3a yaT, a 68% mmaT nogapbxka Ha ¢popyma. Tesn
pesyaTaTu IOTBbp>KJAaBa TeHAeHIMsATa, ye LMS naardpopmuTte Oe3 KoMyHMKaIIMOHHA ITOAAPBXKKA
3a 1oTpeOUTeAUTe, ca IIO-TIIOAXOASINM 3a IIOAIIOMAramio cMeceHo oOydeHume. /urcata Ha
KOMYHMKAIIMIOHHA TIOAAPBXKa BOAM A0 M3II0A3BaHe Ha yed GopyMmMu M COLMAAHM MPEXU U3BbH
LMS naardopmata, KOeTo MPOTUBOpeYN Ha KOHIIeNI[M:ATa 3a eAMHHa CICTeMa 3a yueOHa cpeJa.

Bonpexkn sHaunMteaHMs HanpedbK B pa3dpabOTBaHETO Ha cOPTyep U CPaBHUTEAHO AbATHAS
IIep1oA Ha U3I0A3BaHe Ha CUCTeMMUTeE 3a eAeKTPOHHO 0OyJeHe, Te BCe Ole He OTTOBapsT Ha BCUYKA
Kputepun 3a LMS, BbI1pexn ye aBTOpUTe UM I'1 OIIpeAeAAT KaTo CICTeMU 3a e1eKTPOHHO oOyJeHe.
ToBa MOxe AOI'bAHUTEAHO ga OObpKa KpallHUTe IOTpeOuTeAn — yIuTeAu, YYeHUIN/CTyAeHTU U
poaurean.

Karo Obgema tengennms Ha LMS cucremMnure MoXkeM Ja IOCOYMM IIOA0OpsBaHETO Ha
KOMYHHUKAIMsTa B pealaHo BpeMe MeXAy OTAeAHUTe IOTpeOuTeAl, U3I10A3BaHeTO Ha Te31 CUCTeMU

KaTo 00ayHI yCayru 1 BKAIOYBaHETO Ha 406aBEHa " BMpTyadHa peaaHOCT B TEXHITE Bb3MO>KHOCTI.

r.7.6. Kralev, V.S., Kraleva, R.S. (2019) Visual analysis of actions performed with big graphs, International
Journal of Innovative Technology and Exploring Engineering, vol. 9(1), pp. 2740-2744, DOI:
10.35940/ijitee.A4978.119119 (Scopus SIR 2019: 0.102)

B Tasu craTmsa ca npeacTaBeHU OCHOBHUTE KOHIIEIITNM, KOUTO Ce M3I0A3BaT IpU padoTa ChC
cpeau 3a paspaboTBaHe Ha IpuaokeHns. CpIlo Taka e IpejcTaBeH HauMHDBT Ha M3II0A3BaHe Ha
npuaoxennero GraphAnalyser u nerosure ocHoBHM ¢QyHknunu. C ToBa NpuUAOXKeHUe ca
reHepMpaHM BCUUKU pe3yATaT¥ OT IpoBedeHuTe ekcriepuMeHTH. CbraacHO MeToAuKaTa 3a
IIpOBeXJaHe Ha eKCIIepUMEeHTHUTe, U3CAedBaHuTe JAeICTBUS ca paspeleleHn B ABe TPyIIN: IIbpBaTta
BKAIOYBA JeVICTBIS, CBbpP3aHM C BhpXOBeTe U peOpara Ha rpada, a BTOpaTa BKAIOYBa AEVCTBUS,
CBbP3aHU C AMHAMMYHOTO 3aJeAsHe Ha IlaMeT 3a CbhXpaHsABaHe Ha CTpyKTypara Ha rpada B
olepaTuBHaTa IaMeT Ha KOMIIOTbpa. Iloayuenurte pesyaTaTu IIOKasBaT, 4ye KOrato OposT Ha
BbpXOBeTe B gajeH rpad ce yBeandyasa AMHEIHO, TO U BpeMeTo 3a 400aBsHe U IIpeMaxBaHe Ha Te3!
BBbPXOBe CBIIIO ce yBeandasa AnHeltHo. OT gpyra cTpaHa oOade, KOraTo OposIT Ha BbpXxoBeTe Ha rpada
ce yBeAMdaBa AMHEHO, OposT Ha 400aBeHUTe BbPXOBe 3a €4Ha MUAMCEeKYHJa OCTaBa OTHOCUTEAHO
nocrosiHeH. I1pn nmpemaxsaHe Ha BbpXoBe OT rpadu, KOUTO chbAbp>KaT Mexay 10 u 70 MmanoHa
BbpXa, BpeMeTO 3a U3IIbAHEHNe Ha TOBa JeiiCTBMe (B paMKUTe Ha eaHa MMAMCEKYHAQ) Bapupa.
AmnazormysHo, koraTo OposT Ha peOpara B gaJeH rpad ce yseandasa AMHeHO, OpoAT Ha 400aBeHNUTe
peOpa 3a eaHa MMUAMCEKYHAA OCTaBa OTHOCUTEAHO HocTosiHeH. OOoOImeHnTe pesyaTaT OT ABaTa
eKcIiepyMeHTa ITI0Ka3BarT, 4e AeliCTBUsATa, KOUTO ca CBbp3aHU C 4oOaBsiHe M IIpeMaxBaHe Ha pebpa B
AajeH rpad ce U3IIbAHABAT 3HAYMTEAHO I10-0aBHO, OTKOAKOTO AEMCTBUATA, KOUTO Ca CBbP3aHNU C

Ao0aBsiHe 1 IpeMaXBaHe Ha BbpXOBe B ChII: rpad.
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r.7.7. Kraleva, R., Sabani, M., Kralev, V., Kostadinova, D. (2020) An approach to designing and developing
an LMS framework appropriate for young pupils, International Journal of Electrical and Computer
Engineering (IJECE), vol. 10 (2), pp. 1577-1594, DOI: 10.11591/ijece.v10i2.pp%25p (Scopus SIR
2019: 2.3)

HauunbT Ha >KMBOT Ha HOBOTO TEXHOAOIMYHO IIOKOJA€HIe, HapedeHO B HaydHaTa AuTeparypa
Generation Z, e TSICHO CBBbpP3aH C MHTEPHET, KOMIIOThPHNUTE ¥ MHPOPMaIVIOHHN TexHoAorun. Eto
3alllo XopaTa M MAajeXuTe, cllajalliy KbM Tas3y Ipylla, MoraT 4a ObJaT pasraexxJaHu oT riejHa
TOYKa Ha cOPTyepHUTe TeXHOAOTUM KaTo crienuduyHa rpya oT HoTpeduTeAn, KOsATO MMa BUCOKIU
U3VICKBAHMA KbM (PYHKIIMNTE 1 MHTepderica Ha coPTyepHUTe IPUAOXKEHNs, KbM CBbP3aHOCTTa ChC
COIIMa/ZHNUTe MPeX! U KOMYHUKAIMs dype3 MHTepHeT. ToBa IOBAMS He caMO BbpPXy HauMHUTe Ha
IIperiojaBaHe U y4eHe, HO U BbpXy cOpTyepHUTe IPUAOKEHNS, U3II0A3BaHU B ydeOHIs IIpoliec.

IIpe3 nocaeaHnTe HAKOAKO I'OAMHM Ce IOsIBMXa HOBU TEOPMM 3a HauMHUTE Ha IIpeIioJaBaHe,
HapacHa 1 OpOsT Ha eAeKTpPOHHMTe cucTeMm 3a oOyuenume. Ho mpu Bce ToBa MOTHBalM:ATa Ha
y4eHMIIUTe KbM yueOHILs Tpoliec He e JocTaThyHa. ToBa onpeseas HeEOOXOAUMOCT OT pa3dpaboTBaHe
Ha HOBM KOHIIENITyaAH! MOAeAl Ha COPTyepHM MPOAYKTH 3a OOydeHue, KOUTO Ja ca ChOOpaseHn ¢
BBb3MOXKHOCTUTE M IIpeAllOYMTaHMATa Ha KpaliHUTe IoTpeOuTean. Maakure ydyeHuniu B
IIpeAyYMAUIITHNS ¥ HaYaAHUs YIMANIIeH eTall, Ha Bb3pacT oT 5 40 12 rogunu, ca crieljuaaHa rpyma
OT ITOTpeOuTeAM, KOSATO KbM HaCTOAIINS MOMEHT He € TOAKOBa M3CAeABaHa M aHaAu3MpaHa.

B Tasu cratusa pasraexaa rnpobaema, cBbp3aH C paspaboTBaHeTO Ha COPTYepHU IPOAYKTU 3a
oOyyeHMe, HallpaBeH € JeTalideH Iperie] Ha HSAKOM OT Hall-uyecTO M3II0A3BaHUTe CTaHAapTUTE U
ChbBpEeMeHHM TeHAEHIIMNTe IIpu IIpoekTupaHero Ha LMS maatgopmm, u ca mocodyeHmM TeXHNUTe
IpeAMMCTBaTa U Hegoctarbinte. OOBpHATO € BHMMaHIe Ha Hall-4eCTO U3I10A3BaHITe TeXHOAOTUN
3a copTyepHO IpoeKTIpaHe I pa3paboTBaHe, N3I10A3BaHU IIPU Ch3laBaHeTo Ha LMS.

B Tasu cratus, Hue mpeaaarame crparterus 3a padpaOoTBaHe Ha yeO Oas3upaHU cucremMa 3a
e/1eKTpOHHO OOydJeHlMe, HacoyeHa KbM Hall-MaJAKHUTe ydyeHuIM. Bb3 ocHOBa Ha mpeaao’keHaTa
CTpaTerus e OIMcaH apXUTEeKTypeH Mogea, Oasupana Ha ciienuduxanuatra SCORM u e paspaboren
nporotuil Ha LMS, uniito An3aiiH e cboOpaseH ¢ Bb3MOXKHOCTUTe Ha Aelja 40 12 roguiiiHa Bb3pact.
OcHoBHaTa MeTO40A0TMs U3I0A3BaHa IIpM IIpOeKTUpaHe I Ch3jaBaHe Ha IIpeAlo>kKeHaTa OT Hac

crucTeMa e Au3aiiH, OpueHTHpaH KbM IoTpeduTeas (user centered design).

r.7.8. Koprinkova-Hristova, P., Bocheva, N., Nedelcheva, S., Stefanova, M., Genova, B., Kraleva, R., Kralev,
V. (2020) STDP Plasticity in TRN Within Hierarchical Spike Timing Model of Visual Information
Processing. In: Maglogiannis I., Iliadis L., Pimenidis E. (eds) Artificial Intelligence Applications and
Innovations. AIAI 2020. IFIP Advances in Information and Communication Technology, vol 583., pp.
279-290, Springer, Cham, DOI: 10.1007/978-3-030-49161-1_24 (Scopus SJR 2019: 0.209)

B Tasu cratus, uscaegsaxme cebp3aHa C Bb3pacTTa CMHAITHMYHA I1AaCTMYHOCT B TaAaMUYHOTO
peTukyaspHo AApo (thalamic reticular nucleus - TRN) xaTo 9acT oT Bu3yaaHa cucreMa 3a 00pabOTKa
Ha uHpopManusa B Mo3bKa. CuMyJallMOHHUTEe eKCIlepMMeHTu OsXxa IpoBeAeHI C IIOMOINTa Ha
lepapxudeH spike timing HespoHeH MoJea, pa3paboteH B cpegata Ha NEST cumyaaTtop. Mogeast
ce CbCTOM OT MHOXKECTBO CA0eBe, 3aIllouBaliy OT (poTOpeleNITOpUTe B peTuHaTa, IIpe3 peaeTo Ha
TalaMyca, BU3yaAHU KOPTEKCHU CAOeBe, M Ce CTUTHe A0 JdaTepadHaTa MHTpamnapueTadHa Kopa
(lateral intraparietal cortex - LIP), orropopHa 3a B3eMaHe Ha peIleHMsI U 3a IOATOTOBKaTa Ha
ABUTaTEeAHV:s OTTOBOP. BCMUKM cMHaNTUYHM BBHIIHO- U BhTPECAONHI BPBH3K/ Ha HAIIMS MOAeA ca
CTPYKTypUpaHU cIIope/, AuTepaTypHaTa MHPOpMaIis.
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Hacrosamara paborta pasmmpsiBa MoJdeda 3a IAACTUYHM CHHAIICH, 3aBMCEIM OT BpeMeBU
umMnyacu (Ha anra. spike-dependent plastic synapses - STDP) B TRN, kakTo 1 oT Bu3yaaHa Kopa Ha
LIP 3ona. CuHanTMYHNTe 3ApaBMHa e IIpOMeHeHa, Upe3 3MeHeHNe Ha O0yIUTeAHNs CUTHAA 3a TpU
pasANYHU BB3pacTOBU Ipynm (MAaau, CpeAHM U Bb3pacTHU), OIlpesedeHM eKCIepuMeHTaAHO OT
AQHHNTeE 32 ABVKEHUETO Ha O4MTe, ChOpaHy OT yCTPOICTBOTO 3a IpocaeAsBaHe Ha ABVKEHMETO Ha

o4nTe, U3ITbAHABAIV OIIPOCTEHa CMYyAVpaHa Bl13yadHa HaBUTalllIOHHa 3aJa4a.

r.7.9. Kralev, V., Kraleva, R. (2020) Methods for software visualization of large graph data structures,
International Journal on Advanced Science, Engineering and Information Technology, vol. 10 (1),
pp. 1-8, DOI: 10.18517/ijaseit.10.1.10739 (Scopus SIR 2019: 0.274)

B Tasm cratms ca mpeacraBeHn Tpy pa3ANMYHM MeTOAA 3a BU3yaAM3alllisl Ha ToAeMU CTPYKTypHU
or tun rpad, crorsetHo — Rectangle, Intersection m Combined. Ilpeacrasenn ca ocHOBHMTe
KOHIIeMIMM IIPY U3I0A3BaHe Ha cpeau 3a Obp30 pa3dpaOoTBaHe Ha IPUAOKEHMs. AHAAU3MPaHN ca
BB3MOXKHOCTUTE VM 3a BU3YalHO IIpOEKTHpaHe U CHOUTUIIHO-OPMEHTUPAHO IIpoTrpaMUpaHe.
HampaBen e KpaTbK aHaAM3 Ha OCHOBHHUTE XapaKTepMUCTUMKM Ha cpeJaTa, MU3II0A3BaHM 3a
paspabotsaHe Ha mpuaoxxenueto ClipRect Monitor.

IlpeacraBeHn ca M OCHOBHMTe (PYHKIIMM Ha TOBa MpMAOXKEHMe. Bcuuku excrepuMeHTaAHU
pe3yATaTy, U3II0A3BaHM B 3CAeABaHe, ca II0AYJYeHM C TOBa IPUAOKeH!e.

CrpsmMo MeTojguKaTa 3a IpOBeXKJaHe Ha eKCIIepMMeHTHTe ca IIOATOTBeHM ImecT rpadpa 3a
orpejeAsiHe Ha e(peKTMBHOCTTa Ha TpuUTe MeToAa. bposT Ha BbpXoBeTe 1 peOpaTa Ha Te3u rpadu ca
IIpOIIOPIIMOHAaAH Ha pa3Mepa Ha 30HaTa Ha yepTaHse. [LiomnTe 3a uepTaHe ChIIO ca I1eCT Ha Opoit
U MMart pas3andHu pasmepn. Besaka caeasaimia ob6aact 3a yepraHe MMa BUCOYMHA U IIIMPYHA ABa II'BTU
I0-ToAsIMa OT IpeAXOdHaTa. 3a BCUMUYKM 30HU 3a YepTaHe ChLOTHOIIEHMeTO INNMpPMHA:BMCOYMHA €
TouHO 16:9. ToBa ChOTHOIIEHNE Ce M3II0A3Ba IIMPOKO KAaKTO MPY MOHMTOPM, TaKa ChIIO M IIPU
Aarrronu, Moonanu teaegponn u Tadbaern. Haii-roasmata 11410111 3a yepTaHe, KOATO IMPIUAOKEHNETO
ClipRect Monitor ckanupa e c pasmep 128 000 x 72 000 mukceaa, n3pbpieHo 3a rpadpu G6 ¢ 1 415
pbpxa 1 100 000 pebpa. 3oHaTa 3a BU3yaansalns e pasnoAo>KeHa AMarOHaAHO CIPsIMO 30HaTa Ha
gyepraHe. 3a BCAKa OTJAeAHa 30Ha Ce M3ITbAHsIBA BCeKM OT TPUTe MeToAa, ChOoTBeTHO Rectangle,
Intersection 1 Combined. XapakrepHo 3a KOMOMHMPAHMAT METOZ € TOBa, Ye IIPU Hero II'bpBO ce
U3IIbAHSBA MEeTOAa Rectangle, a cae TOBa ce U3IThAHSBA U MeToJa Intersection.

PesyaTaTtuTe 11okassaT, 4e MeTOABT Intersection e Hali-OaBeH B cpaBHeHMe C APyTUTe ABa MeTOAa
II0 OTHOIIIeH!e Ha Opos Ha pebpaTa Ha aHaamsupaHus rpa¢d. Korato soHara 3a Busyaamsarus e
BBTpeIllHa 3a 30HaTa Ha 4YepTaHe, MeToga Rectangle saBa mo-a00pm pesyatatm OT MeToJa
Combined.

r.7.10. Kumar,S., Kraeva, Y, Kraleva, R., Zymbler, M. (2020) A deep neural network approach to predict the
wine taste preferences, Advances in Intelligent Systems and Computing, vol. 1125, pp. 1165-1173,
In Proc. of 4th International Conference on Research in Intelligent and Computing in Engineering,
RICE 2019; Hanoi; Viet Nam; 8 August 2019 through 9 August 2019; Code 239099, DOI:
10.1007/978-981-15-2780-7_120 (Scopus SJR 2019: 0.184)

B ToBa nmpoyusane ca pazpaboTtenu 4b100ku HeBpoHHM Mpexu (deep neural networks), 3a aa ce
OlleHM TsXHaTa e(PeKTUBHOCT OTHOCHO HabOp OT AaHHM 3a BMHA, CbXpaHEeHM B XpaHMAMIIIETO 3a
aanan UCI Repository. HaGopsT OoT gaHHU ce chbcTou OT IpoOu OT 0540 U YepBEHO BUHO OT
ITopryraams.
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ITpeaAnItHy Ipoy4yBaHUs TBLPAST, Y€ MeTOABT Ha olopHUTe BeKTopu (Support Vector Machines
- SVM) npepb3X0K4a OIpocTeHaTa U3KycTBeHa HeBpoHHa Mpeska (Artificial Neural Network -ANN)
11 MHO>KecTBeHaTa perpecust (Multiple Regression - MR) Bppxy HaOopa oT A4aHHM 3a BuHO. OOyueH!n
Osixa pa3AM4YHM MOAEAM Ha HEBPOHHU MpPeXIU C pa3sANdHU CKPUTU CA0eBe U aKTUBMpaHUs, 3a Aa
pasbepeM Jaam e Bb3MOXKHO Ja Ce IOCTUTHe M0-400pa TOYHOCT. YCTaHOBEHO e, 4e IOAXOABT 3a
AbAO0oKko oOyueHne (deep learning approach) e B cbcTosiHUE ga ocurypu Io-A00pa TOYHOCT Ha

rporao3upane ot SVM, gopu nipu 11o-MaabK HaOOp OT AaHHM.

B. HayuHu nybanKaumm B nsgaHua, KOUTO ca pedpepumpaHn U MHAEKCUpaHu B apyrmn 6asu ot
AaHHM C Hay4yHa nHbopmauums, pasnnyHm ot Scopus u Web of Science

A.1. Vladimirov, V., Sapundzhi, F., Kralev, V., Kraleva, R. (2016) Modified Genetic Algorithm to Traveling
Salesman Problem for Large Input Datasets, Biomath Communications, vol. 3 (1), DOI:
10.11145/bmc.2016.06.157.

B ToBa u3caeaBaHe ca aHaAM3NMPaHM ABa M3BECTHU aATOpUTHMa 3a pelllaBaHe Ha IpobaeMa 3a
HaMIpaHe Ha MIHIMa/leH XaMIUATOHOB IIMKbA B ITbA€H HEOPUEHTNPaH Ipad, 3BeCTeH OIlle KaTo
Travelling Salesman Problem - TSP. ITbpBusaT aaropurbM e OasuMpaH Ha MeToJa Ha IT'bAHOTO
13yepIrBaHe, KOMTO TrapaHTIpa, 4e ONTUMaAHOTO pellleHre BUHaru 1e Ob/Je HaMepeHo, A0KaTo IIpu
BTOPVAT aATOPUTHM — FTeHEeTUIHIAT — He € TapaHTHPaHO, Ye HAMEepPeHOTO pellleHNe e OIITUMAaAHOTO.

AHaAu3bT Ha pe3yaATaTuTe II0OKa3Ba, Y€ aATOPUTBMBT C IIbAHO M3UepIliBaHe, KOMTO reHepupa
BCMYKI Bb3MOXKHI pellleHNs], MOXKe Ja ce U3I1043Ba 3a rpadu ¢ MaabK Opoil BbpXoBe (He IIoBeye OT
20). 3a pazauka OT HETO, TeHeTUYHUAT aATOPUTHM MOKe Ja ce U3I1043Ba 3a rpadu ¢ roasm Opoi
pppxose. [Ipu Bcukn HabOpu OT BXOAHM AaHHU Oellle yCTaHOBEHO, 4e C yBeAlyaBaHe Ha Opos Ha
BbpXOBeTe B JadeH rpad, e HeoOXOAMMO Ja ce yBeAndr U OpOsAT Ha TeKyL[UTe pelleHus B
IoIyAanysrta. B MpoTuseH caydail TEeHETUYHMAT aATOPUTHM IIle AOCTUTHE I0-OBbP30 40 HUBO Ha
KOHBEPIeHIMs - CbCTOsIHMEe, IIPY KOeTO IIPOCTPAHCTBOTO OT TeHepMpaHM pelleHus ChbAbprKa

VACHTNYHI pelleHn:1.

A.2. Kraleva, R., Stoimenovski, A., Kostadinova, D., Kralev, V. (2016) Investigating the opportunities of
using mobile learning by young children in Bulgaria, International Journal of Computer Science and
Information Security, vol. 14 (4), pp. 51-55.

Tasu cratma mpeacrass aHaAU3 Ha AUTepaTypaTa, CBbp3aHa C M3I10A3BaHETO Ha MOOWAHU
yCTpOIiCcTBa B OOy4eHMeTO Ha MaAKH Jella. 3a 1leaTa ce pasraexxJar Hall-IIoNyAspHUTe MOOUAHK
oIepaliMOHHU cuctemMu B bbarapusa m ce oOcbkga (PYHKIIMOHAAHOCTTAa Ha ChIIECTBYBaILNTe
MOOMAHU TIPUAOXKeHMsI C MHTepdeiic Ha Obarapckmu es3uk. IlpeacraseHm ca pesyarature OT
IIpOy4YBaHe Ha Bb3raeANTe Ha pOAUTEANTe OTHOCHO MOOMAHNUTE YCTPOIICTBA KaTO yueOHO CpeACTBO

" Cca IIpeAO0CTaBeHI ITpOoM3TIYaliTe OT TOBa 3aKAIOYEHVI.

A.3. Kraleva, R., Kralev, V., Kostadinova, D., (2016) A Conceptual Design of Mobile Learning Applications
for Preschool Children, International Journal of Computer Science and Information Security, vol. 14
(5), pp. 259-264.

Tasu cratus ce Cl)OKYCI/Ipa BbPXY Bb3MOJKHOCTIUTE 3a MU3II0A3BaHe Ha MOOMAHOTO o6y11eHI/1e B
6”[)/1FapCKOTO IIpeayImnAnNIITHO O6paBOBaHI/Ie. AT)ID)KaBHI/ITe O6paSOBaT€AHI/I V3VICKBAHNS, CBbP3aHU C

IIpeAy4nAUIITHOTO oOpasoBaHMe, ca IipeAcTaBeHU U oOcbaeHm. Pasraegan m aHaamsupan e
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po04eMBT, CBbP3aH C Oe30MacHOCTTa Ha JellaTa IpU M3IMOA3BaHe Ha MOOMAHMU yCTPONCTBA IIO
OTHOIIIeHe Ha AOCTbIa 40 MHPOPMaINsl B MHTepPHET.
Paspaborennu ca 4Ba KOHLIeNITyaAH! MOJeAa Ha IIPUAOXKeHNs 3a MOOJ/AHO OOyJeHNe, HacOueH!

KbM J€laTa B IIpeAydrANIIHa Bb3pacT. Texuure mpeaAnMCcTBa 1 HEAOCTaTbINM Ca rZI,eTElI?IAHO

IpeACTaBeHI.

A.4. Kralev, V., Kraleva, R., Yurukov (2016) An Event Grouping Based Algorithm for University Course
Timetabling Problem, International Journal of Computer Science and Information Security, vol. 14
(6), pp. 222-229.

B Tasu cratis e mpeacraBeHO eAHO M3CAeABaHe BLPXY €4UH aATOPUTHM 3a aBTOMaTU3MPaHO
reHepypaHe Ha YHUBEPCUTETCKM y4eOHM pasIycaHms, KOUTO M3IO0A3Ba IpylHUpaHe Ha CHOUTIAL.
AHaansupaHm ca HSAKOAKO ITyOAMKalMM B KOUTO ce OOChXaa ITpoDJeMa UM HIKOU MOAXOAM 3a
HEeroBOTO pelnasaHe. PasnpeseasHeTo Ha CHOUTHS B IPyIIN C paBeH Opoil ChbOUTUS BB BCsAKa eJHa
He e MNPUAOXKIUMO 3a BCUYKM BXOAHM Habopu ot ganHHu. Ilopaau Tasm nmpumumnHa B cratusAra e
IIpeAA0>KeH eAVH I10-YHUBepcaleH II0AX04 3a TPyIIpaHe Ha BCUYKM Bb3MOXKHI TPYIIN OT ChOUTHS,
KOUTO ca cbu3Mepummu 10 rodemmsa. CbIo Taka e HpeACTaBeHO U3IIbAHEHMETO Ha eAUH
aAropuThBM, OasupaH Ha TO3u moAxoa. OmmcaHM ca MeTOJ0AOINsATa, YCAOBMATa M LieANTe Ha
eKcIlepMMeHTa. AHaAM3MpPaHN ca IT0AydeHUTe pe3yATaTy, KaTo ca (pOpMyAMpPaHM U CbOTBETHUTE

M3BOAJ.

A.5. Kraleva, R., Kralev, V., Kostadinova, D. (2016) Investigating Some Programming Languages for
Children to 8 Years, International Scientific and Practical Conference “World Science”, vol. 5, issue
9 (13), pp. 4-6, ISSN 2413 —1032.

dopmupaHeTo Ha TBOPUYECKO M AOTMUYECKO MIICAEHe Y JellaTa e BaskeH IIpoIiec, KOTo TpsaOBa Aa
3aIl04He OlIlle B Hail-paHHa JeTcKa Bb3pacT. TpasuIMoHHNTe TOAX0AM 3a OOyUeHMe U KAaCIeCKITe
y4eOHM IporpamMm He BMHArM ca JOCTaThbyHO edekTusHU. J3moassaHeTo Ha e3uIy 3a
IIporpaMupaHe e IrbpBaTa CThIIKa, KOSATO AellaTa MOraT Ja HaIllpaBsAT B 001acTTa Ha KOMITIOThPHOTO
nporpamupane. Tasym cratus pasraexkja HAKOM OT CBIIeCTBYBaIlluTe TPAaAWIIMOHHN €3I 3a
IIporpaMmpane, KaKTo ¥ Bb3MOXKHOCTTA 3a TAXHOTO M3IT0A3BaHe OT Jelja 40 8 TOAUIITHA Bb3PaCTIL.

B 3akaioueHme MoXe ga ce IIOCOYN, Ye Te He MpeACTaBAsABaT A400bp I0AX04 3a OOydeHue Ha
MAaayl y4eHUIM, BBIIPEeKM HaAUYMeTO Ha roAsMO pa3HooOpasue OT y4eOHM MaTepuaan. 3aTosa
HSKOM OT e3UIINTe 3a BU3yaaHO Iporpammpane kato Scratch, Alice, Code Studio n apyru tps0sa
AOII'BbAHUTEAHO Ja O'bJaT IIPOYYEHN U aHAAM3MPaHM, KaKTO U Bb3MOYKHOCTTa 3a TAXHOTO IIpHaraHe

" M3I10A3BaHe B 4acoBeTe I10 KOMITIOTbPpHO MoJeAnpane B 6’b/lI‘apCKOTO OCHOBHO O6paSOBaHI/I€.

f.6. Kralev, V., Kraleva, R. (2017) Methods and tools for rapid application development, In proc. of the
[l International Scientific and Practical Conference "Methodology of Modern Research" (March 29,
2017, Dubai, UAE), vol.1, no 4(20), pp. 21-24, ISSN 2413-1032.

B Tasu craTus e AnckyTupaHa KOHIeNIMsATa 3a 0bp30 pa3dpaboTBaHe Ha IIPUAOKEHNS Y HAKOU
HeltHu criennduyaHy ocobeHoctu. ChIO TaKa ca IIOCOYeH! OCHOBHUTe eTany IIpu paspaboTsaHe Ha
pasAMYHM BUAOBE IPUAOKEHUs, Oa3upaHN Ha Ta3y KOHIIeIIIIN.

Pasraesannre etara ca: IIpoeKTpaHe Ha IIPUAOKEHIeTO, KOTaTo ce Ch3jaBa HeTOBMs BHHIIIEH
Bl (T.e. TOBa € IIpeACTaBsSHETO Ha MPUAOXKEHNETO) U ChOUTUITHO-OPMEHTIPAHO IIpOoTrpaMIIpaHe,
KOraTo ce MMILAeMEeHTUpaT MeTOAM, KOUTO Ce M3IbAHSABAT NpPM Bb3HMKBaHE Ha OIpejeleH!

cpOUTHSA (T.e. IIOBeJeHIeTO Ha IPUAOXKeHMeTO). JAMCKyTMpaHU U aHAaAMU3MPaHM ca Hall-uecTo
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13II0A3BaHNUTe CpeAu 3a paspaboTBaHe Ha nmpuaoxeHus. ITpescraseHo e cbilo n pazpaboTBaHeTO
Ha IpUAOXKEeHUe 3a M3UMCAsgBaHe CTOMHOCTUTE Ha HIAKOUM TPUTOHOMETpMYHM (PYHKIIUM U
nsyepTaBaHe Ha TexHHUTe rpa¢ukn. PazpaboTeHOTO MpMAO>KeHNe e TeCTBaHO, KaTo ca IOKa3aH! I

pesyarat OT HETOBOTO WM3IT'bAHEHNE. (DOpMYZH/IpaHI/I Cca TeHAEHIIVNM 3a 6"1),Z|,€H.[O pasBuTe Ha

N3CAEeABAHETO.

A.7. CtoumeHoBcku, A., Kpanesa, P., Kpanes, B. (2016) AHanu3 Ha npuaoxeHusma, nooxooauwu 3a
MobusHo obyyeHue Ha Oeya 8 npedyvunuuHa 8v3pacm. COOPHUK C AOKNAAM OT CTYAEHTCKA U
[OOKTOpaHTCKa HayyHa cecma — CAOHC'16, HOrosanageH yHuBepcuteT "Heodut Punacku",

bnaroesrpag, ctp.109-116, ISSN 2367-9441.

B Tasm cratmsa ce pasraexxJar Bb3MOKHOCTUTe 3a IIpuUJAaraHe Ha MOOWMAHO OOydeHue B
Oparapckoro oOpazoBaHmMe IpU Maaku Jena. Pasraejganm ca Abp>kaBHNUTe OOpa3oBaTeAHU
M3ICKBaHUS 3a AellaTa B IpeAydnANIIIHA Bb3pacT. Pasraesan e mpob.ema 3a CUTYpHOCTTa Ha geljaTa
IIpU M3II0A3BaHe Ha MOOMAHM YCTPOICTBa OT rdeAHa TOYKa Ha AOCTbIla 40 MH(pOpMaLNs B
uHrepHeT. ITocouenn ca kputepunre 3a olleHsABaHe Ha IPUAOKEHMTA, TOAXOAAIIM 3a OOydeHue
Ha MaaAKmu Jella. AHaAM3MpaHM ca HaM-U3MOA3BaHUTE MOOMAHM OIlEPAIIMOHHIU CHCTEMIL.
IIpeacraBenn ca 1 ca KAacupuUIIMpaHN HAKOU OT Hali-M3I10A3BaHUTe ChIIeCTBYBaIIN IIPUAOKEHNs],

II0AXO0AAINIY 32 OOyuyeHIe Ha MaAK! Aelia.

A.8. Bnaanumunpos, B., Kpanes, B., Kpanesa, P., CanyHaxu, ®. (2016) MpoepameH npodykm 3a paboma
c epagu. C60pHUK C AOKNaAM OT CTyAeHTCKa W AOKTOpPaHTCKa HayyHa cecna — CAHC'16,
lOrosanaaeH yHuepcutet "Heodut Punckun", bnaroesrpag, ctp.44-53, ISSN 2367-9441.

B Tasu craTus e HampapeH aHaAU3 Ha HAKOM OT CBIECTByBalMTe IIPOTpaMHU IPOAYKTHU 3a
pabora c rpadgu. Hampasenn ca msBoamu 3a HyXKJaTa OT pa3paOOTBaHeTO Ha TaKbB COPTyep.
Onmcann ca OCHOBHM TepMHUHHU OT Teopus Ha rpadure. AHaAU3MpPaHM Ca HIKOM OOEKTHO-
OpMEeHTHpaHN CpeAM 3a BU3yaAHO IIpOeKTHpaHe M ChOUTHUITHO-OPMEeHTMpPaHO IporpaMupaHe
U3M0A3BaHM 3a paspaboTBaHe Ha copTyepHM Ipoayktu. Ha Oaszara Ha HampaBeHUs aHaAU3 €
n3OpaHa KOHKpeTHa cpeda 3a paspaborsane. OmmcaH e HauMHBT Ha pabora ¢ paspabOTEHOTO
npuaoXeHue 3a pabora c rpadgu, Kato ca HpeACTaBeHM HAKOM OCHOBHU HerosM (PYHKIIUIA.
DyHKIIMOHAAHOCTTa Ha IIPUAOKEHNeTO e TecTaHa. PesloMmpaHu ca HallpaBeHUTe U3BOAM U Ca

npeAa0>KEeH!N HaCOKI 3a IMO-HaTaThIIIHa pa60Ta.

A.9. Kraleva, R., Kralev, V., Shtarbanova, |. (2019) Common design-model for software development, In
proc. of the Xlll International Scientific and Practical Conference "International Trends in Science
and Technology", May 31, 2019, Warsaw, Poland, vol.1, pp. 3-12, ISBN 978-83-954081-3-7.

B Tasu cratua e HanpaseH aHaAMU3 Ha Bb3MOXKHOCTUTE Ha cpeAuTe 3a Obp30 pa3paboTBaHe Ha
copryepHu npuaoxkenns (ot aHr. rapid application development). Tesu cpean HamupaT MMPOKO
IIpUAOKeHe IIPY Ch3JaBaHeTo Ha pa3ANdHy COPTYyepHM MPOAYKTH. AHaau3upaH e PaxkThT, ye He
BUHaru paspaboTuMIuTe MMaT sICHa IIpeAcTaBa 3a IpeAllounTaHIATa Ha ITOTpeOuTeAnTe, Iopaiu
KOeTO 4YeCcTO ce CTapasT IIPUAOKEeHMsATa UM Ja Ipeaaarar, KOAKOTO € Bb3MOXKHO IToBede (PyHKIINI.
Ot gpyra cTpaHa Hay4HNTe pa3pabOTKU CBbP3aHy ChC COPTyepHIs MHXKEHePUHT IIpejJarat Bee I10-
MHTEepPeCHN ¥ MHOBaTUBHM II0AX0AM 3a pa3paboTBaHe Ha cOPpTyep, HO KOUTO He BUHAIM Ca HaI'bAHO
IpUAOKUMU B IpakTukaTa. CaMolleaHOTO pasdpaboTsaHe Ha codTyep, KOUTO Aa OTroBaps Ha
ompejeleHa OIlepallIOHHa CHCTeMa, MOXe Ja JoBeJe A0 OrpaHMYaBaHe Ha IjeJeBara Ipyla OT

norpedurean. Illupoxoro pasnpocrpanenne Ha eAuH copTyep MOXe Ja Obge rapaHTUPAHO CaMO
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TOTraBa, KOTOTO TOM € AOCThIIeH Ipe3 MHTepHeT. ETo 3amio B HacTosIlaTa cTaTis e IpeJAcTaBeH
00001IeH Mogea 3a IpoeKkTupaHe Ha yeO Oasupanu npuaoxenus:a. Ilpm paspaborsanero ce
U3I0A3BaT ChbBPeMeHHN MeTOAM 3a IpOeKTHpaHe, IIPaKTUJIeCcK! 3HaHWSA U OIUT, a Taka CBIIO U
IIpeAIIOYMTaHNs Ha 1leAeBaTta Ipylia oT rnorpedurean. Karo pesyarar oT HallpaBeHOTO M3CAe/ BaHe
e Ch3JajeH KOHIleIITyadeH MOAeA 3a IIPOeKTUpaHe U pa3paboTBaHe Ha IIPUAOSKEHMs OT OlpejeleH

Kaac.

[ata: 09.07.2020 . TTOAMUC: i
rp. bnaroesrpag, (rn. ac. a-p P. Kpanesa)
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B.4.1. Kraleva, R., Kralev, V., Kostadinova, D. (2019) A methodology for analysis of some block-
based programming languages appropriate for children, Journal of Computing Science and
Engineering (JCSE), vol. 13 (1), pp. 1-10, Korean Institute of Information Scientists and
Engineers (KIISE), DOI: 10.5626/JCSE.2019.13.1.1 (Scopus SJR 2019: 0.158)

Nowadays, the interest of young people in programming is decreasing steadily on a global scale.
This, however, is becoming a problem for global economic development. The dynamic development
of technologies requires implementation of new teaching and learning methods. As a result, new
Computer Science courses related to programming in primary education have been introduced.
Pupils learn the basics and the programming skills using new visual programming languages
known as block-based programming languages that allow the design of programming algorithms
(program logic) using drag-and-drop of program chunks, named blocks. This makes the
programming languages easy to use even by young children. The lack of a reasonable argument for
the choice of block-based programming languages based on their functional characteristics, interface
and children’s preference prompted this investigation. This article discusses some of the modern
block-based programming languages. Research into the state-of-the-art scientific publications on
this issue has been done. The criteria for comparing and analyzing these programming languages
have been defined. As a result, the block-based programming languages that best meet the criteria
have been identified. Two languages (Scratch and Code.org) have been selected based on the
proposed methodology. These languages were used for two weeks by pupils in the 3rd and 4th
grades in Bulgaria.

The main goal of this study is to determine the degree of similarity between block-based and
traditional programming languages, as well as discuss the opportunity for their use in the Bulgarian
primary school. The proposed methodology can be easily adapted and used in other countries. An
important factor in this research is the support available in the pupils’ native language for the
integrated development environment and programming languages.
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B.4.2. Kraleva, R., Kralev, V. (2018) An evaluation of the mobile apps for children with special
education needs based on the utility function metrics, International Journal on Advanced
Science, Engineering and Information Technology (IJASEIT), vol. 8 (6), pp. 2269-2277,
INSIGHT - Indonesian Society for Knowledge and Human Development, DOI:
10.18517/ijaseit.8.6.6309 ( )

Mobile apps can be used in various environments and at any time. People used them for
learning, communications, and entertainment. Because of the ease use of mobile devices interface
(like smartphone and tablet), then everyone, including the children with special needs, can have
used them. In recent years, there has been an increase in the efforts of educational institutions and
of scientists to support children in their daily life. Ongoing developments in communication and
information technologies contribute to this process. The main goal of this study is to present the
basic functional requirements for the mobile apps for children with special needs. The current state
of the scientific research related to the design and development of mobile apps is discussed. This
issue became very important in the last years because of an increase in the number of children with
special needs on a worldwide scale is observed. And the same time the increase in the use of mobile
technologies of them. The proposed model for the evaluation of potential utility provides for the
classification of the mobile applications designed for children with special needs about their
functionality features. This model is based on our studies of the state-of-art scientific works of many
authors. Whit the model for the evaluation of potential utility, the 27 mobile applications for children
with special needs, downloaded from the mobile application stores: Apple Store, Google Play, and
Store Windows Phone Apps, were classified and analyzed. The results showed that despite the
variety of mobile applications, those that are suitable for children with special needs are too few.
Most of the applications cover only half of the evaluation criteria, which means they have
functionalities only for individual needs. Therefore, the proposed utility function metrics of the
evaluation can be used as a basis for interface developing for mobile apps, appropriate for children
with special needs.

B.4.3.  Kraleva, R. (2017) ChilDiBu — A Mobile Application for Bulgarian Children with Special Educational
Needs, International Journal on Advanced Science, Engineering and Information Technology
(JASEIT), vol. 7 (6), pp. 2085-2091, INSIGHT - Indonesian Society for Knowledge and Human
Development, DOI: 10.18517/ijaseit.7.6.2922 ( )

Designing applications adapted to the capabilities of each user is an important part of modern
software engineering.

Children with Autism spectrum disorder and/or intellectual disabilities are a special group of
users where standard application design is not a good approach. Some of them have speech
disorders, others have disorders of the musculoskeletal system and in their cognitive development.
In the literature, these children are referred to as children with special educational needs.

Only few researchers are involved in the development of various computer technologies,
including mobile applications appropriate for these children. Some specialized mobile applications
for these users can be found in the different mobile stores. However, most of these apps are rather
expensive or with inappropriate user interfaces. Another disadvantage in all the apps is the lack of
support in the Bulgarian language. It makes them unusable for the youngest users with special needs
in Bulgaria. A conceptual model based on the investigation of some existing applications, the well-
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established theoretical practices, and on the opinion of children without disorders is proposed in
this paper. An approach to designing and developing the interactive mobile application ChilDiBu
for children with special needs, suitable for the Windows Phone mobile operating system, is
presented. ChilDiBu is a picture-based app that combines graphic images, texts and audio files
which can be used to learn the Bulgarian alphabet, the numbers up to 20, some basic colors and the
daily activities that children perform. The application is focused on the development of the fine
motor skills, observation and decision-making skills which is completed with a puzzle for arranging
the two-digit numbers. At the end of the paper the app interface, the way it is used, and its app
architecture are shown.

B.4.4.  Kraleva, R. (2017) Designing an Interface For a Mobile Application Based on Children’s Opinion,
International Journal of Interactive Mobile Technologies (iJIM), vol. 11 (1), pp. 53-70, DOI:
10.3991/ijim.v11i1.6099 ( )

Software developed together with children is a new and innovative approach where design and
functionality of the application is developed in collaboration with the end-user. The role of children
in the design and creation of new technologies is of great importance to the quality of the obtained
final product. We cannot expect them to program or to determine what training material to cover,
but they can tell us what excites them and what is important and interesting for them. Children are
creative and inventive; however, working with young children is a challenge. However, this is the
right way of getting a product that fully meets their needs.

Since mobile devices are being increasingly used by more and more people and their children
in all walks of life, user interface designers and developers of mobile applications with interactive
design are facing more and more challenges. What is of significance is to pay attention to the ways
these applications should be attractive and at the same time suitable for all users.

This article presents a survey of the views of children in Bulgaria on the possibilities and
characteristics of the interface of the mobile applications. Based on the obtained results, a prototype
of a mobile application was designed and developed. The approach of creating mobile application
for children, when collaborate with other children is to be further and thoroughly researched and
analyzed.

The design of the proposed apps is consistent with the preferences of the children studied, in
terms of the colors, characters, and themes. Moreover, it is simple and easy to use and meets the
manner of pattern perception.

It is an undisputed fact that the use of computer equipment for training or facilitating the
learning process has a beneficial effect on the increasing the intellectual achievements of children
and their creative thinking. On the other hand, using an inappropriate content, such as one
containing aggression can affect the social interaction of children and can lead to aggressive
behavior.

This survey of children aged from 4 to 13 years reveals that at this age period there is no clear
distinct preference according to the sex of the child, to the colors, characters or the way of interaction
with the application. The only preference is the subject of the application itself which corresponds
to a result referring to the various preferences of young boys and girls.

The present study was important from the viewpoint of the fact that children are happy to
participate in such research and they are ready to freely offer their ideas. Although the investigation
of the opinion was held among a small number of users, it is an example of effective participation in
the process of the design which is an important step when designing apps for children.
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II. Scientific publications (after Ph.D.)

A. Published book based on a defended PhD Thesis for the award of educational and scientific
degree "Ph.D."

r.6.1. Kraleva, R. (2019) Speech recognition: Corpus of spoken children's speech in Bulgarian, University
Publishing House "Neofit Rilski", Blagoevgrad, ISBN: 978-954-00-0199-9

The control of the speech track and the articulatory organs (tongue, mouth, etc.) is volitional,
but depends on additional factors, such as sex, education, emotional state, and others. Each person
has a unique speech with unique characteristics, such as accent, tone, timbre, and speed. Often in
real talk, speech is mixed with background noise, echo, reflection, or spontaneous noises (phone
ringing, TV noise, etc.). All these factors do the speech recognition an interdisciplinary task. Its
successful solution can improve the lifestyle of people with disabilities.

The most of speech recognition systems are oriented mainly to the speech of adult speakers.
Children's speech recognition is placed at the second place. The interactive toys that can recognize
a child's void and doing of the limited commands are an example of using the children's speech
recognition systems. The voice commands to control a computer of the children is another example.
Characteristic of all of them is that the most used language for communication is English. This
imposes the need to study the specific acoustic and phonetic features in other languages, including
Bulgarian. To develop, train and test children's speech recognition systems, it is necessary to have a
corpus (collection of recorded data/records) of speech in the respective language. Most of the
developed software products are oriented to speech recognition of adult users and often their use is
ineffective for children.

This is due to several factors:

¢ Children can replace or omit one or more phonemes.
* They use a more limited vocabulary (passive and active) than words than adults.
¢ Have arich imagination and associative skills that they use to create new words of their own.

Therefore, vocabulary and speech and communication skills in children are very different from
those in adults. Therefore, when creating models for speech recognition, attention should be paid to
their specific features. Studies related to English, Italian, Swedish, Russian and several other
languages have been found in the modern literature on speech recognition, but such languages were
almost absent for the Bulgarian language.

The research presented in this book is aimed at one of these special groups, namely young
children between the ages of 4 and 6, whose mother tongue is Bulgarian.

The book is the result of a defended dissertation in 2014.

B. Scientific publications in journals that are referenced and indexed in scientific databases -

Scopus or Web of Science

r.7.1. Kraleva, R., Kralev, V., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) Design and
analysis of a relational database for behavioral experiments data processing, International Journal

of Online Engineering (iJOE), vol. 14 (2), pp. 117-132, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i02.7988 (Scopus SIR 2019: 0.156, Web of Science - ESCI)
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This paper presents the results of a comparative analysis between different approaches to
experimental data storage and processing. Several studies related to the problem and some methods
for solving it have been discussed. Different types of databases, ways of using them and the areas of
their application are analyzed. For the purposes of the study, a relational database for storing and
analyzing specific data from behavioral experiments was designed. The methodology and
conditions for conducting the experiments are described. Three different indicators are analyzed,
respectively: memory required to store the data, time to load the data from an external file into
computer memory and iteration time across all records through one cycle. The obtained results show
that for storing a large number of records (in the order of tens of millions rows) either dynamic
arrays (stored on external media in binary file format), or an approach based on a local or remote
database management system can be used. Regarding the data loading time, the fastest approach
was the one that uses dynamic arrays. It outperforms significantly the approaches based on a local
or remote database. The obtained results show that the dynamic arrays and the local data sets
approaches iterated much faster across all data records than the remote database approach.

r.7.2. Kralev, V., Kraleva, R., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) An analysis of a
web service based approach for experimental data sharing, International Journal of Online
Engineering, vol. 14 (9), pp. 19-34, Kassel University Press GmbH, DOI: 10.3991/ijoe.v14i09.8740
(Scopus SIR 2019: 0.156, Web of Science - ESCI).

This paper presents the results obtained from a comparative analysis of two methods for
experimental data sharing. Several works related to the topic and some approaches for processing
data have been discussed. Different technologies related to the web services, ways of using them
and the areas of their application are analyzed. For the purposes of the study, a web service for
retrieving specific data from a behavioral experiments database was developed. The methodology
and conditions for conducting the experiments are described. Two different indicators are analyzed,
respectively: time to retrieve the data from a database and iteration time across all records through
one loop. The results show that when retrieving thousands of records both web service-based
approach and an approach based on a remote database server can be used. However, when
retrieving millions of records, the fastest approach was the one that uses remote database server.
The obtained results show that the dynamic arrays (containing strings) iterated much faster across
all data records than the dataset approach.

r.7.3. Kralev, V., Kraleva, R., Kumar, S. (2019) A Modified Event Grouping Based Algorithm for University
Course Timetabling Problem, International Journal on Advanced Science, Engineering and
Information Technology (IJASEIT), vol. 9 (1), pp. 229-235, INSIGHT - Indonesian Society for
Knowledge and Human Development, DOI: 10.18517/ijaseit.9.1.6488 (Scopus SJR 2019: 0.274).

This paper presents a study of a modified event grouping based algorithm (MEGB) for
university course timetabling problem (UCTP). Multiple models to describe the problem and
multiple approaches to solving it are pointed out. The main idea of the modification is that through
reduction on the generated solutions the execution time of the standard event grouping based
algorithm (EGB) will be reduced, too. Also, an implementation of the modified algorithm based on
the described approach is presented. The methodology, conditions and the aims of the experiment
are described. The experimental results are analyzed, and conclusions are made. When increasing
the number of the groups, the execution time of the MEGB algorithm increases and equates with the
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execution time of the EGB algorithm. The best results are obtained with the first 30% of the groups
formed. In these groupings, the execution time of the MEGB algorithm is much less than the
execution time of the EGB algorithm. This is because, in the EGB algorithm, every change in the
event ordinance creates a new timetable, and all events are repositioned on it. This process is
optimized by creating a partial timetable, whereby the ordinance of events in groups before the
current does not change. In addition, a comparative analysis between the MEGB algorithm and two
other algorithms for UCTP, respectively a genetic algorithm with the local search method (GALS)
and a local search algorithm based on chromatic classes (CCLS) is made as well. The obtained results
show that the MEGB algorithm and the CCLS algorithm generate better solutions for smaller input
data sets, while the GALS algorithm generates better solutions for larger input data sets. However,
in terms of the execution time, it was ascertained that the GALS algorithm runs slowest among the
others.

r.7.4. Koprinkova-Hristova, P., Stefanova, M., Genova, B., Bocheva, N., Kraleva, R., Kralev, V. (2020)
Features extraction from human eye movements via echo state network, Neural Computing and
Applications, vol. 32(9), pp. 4213-4226, DOI: 10.1007/s00521-019-04329-z. (Scopus SJR 2019:
0.796; Web of Science IF 2018 (Q1): 4.664)

The paper develops a procedure for features extraction from eye movement’s time series aimed
at age-related classification of humans. It exploits the properties of the echo state network (ESN)
reservoir state achieved after its intrinsic plasticity tuning. A novel, recently proposed approach for
ranking of dynamic data series using as a single feature the length of the reservoir state vector
reached after consecutive feeding of each time series into the ESN was investigated in details using
eye tracker recordings of human eye movements during visual stimulation and decision-making
process. Inclusion of other features like the variance of ESN extracted feature for multiple similar
stimulations as well as decision correctness allowed for better classification of test subjects. The
results support the view that the metrics and dynamics of the eye movements depend little on age,
though they are strongly related to the visual stimulation characteristics.

r.7.s. Kraleva, R., Sabani, M., Kralev, V. (2019) An Analysis of Some Learning Management Systems,
International Journal on Advanced Science, Engineering and Information Technology, vol. 9 (4), pp.
1190-1198, DOI: 10.18517/ijaseit.9.4.9437 (Scopus SIR 2019: 0.274)

The use of modern information and communication technology as a means of training pupils
and students has become a popular trend. For this purpose, a special type of web-based content
management systems, called Learning Management Systems (LMSs), has been used. Due to their
wide implemented, lots of LMSs have been developed in recent years. All those platforms often
provide similar features and users can hardly choose the most appropriate for them. There is a
variety of methodologies for the quality evaluations of e-learning in the scientific literature.
However, there are no good explanations and detailed studies of most of the modern LMS platforms.

This article presents an empirical study of the qualities of 36 modern LMS platforms. The study
was carried out in two stages. In the first step, the state-of-art literature was discussed, and the
criteria for analysis of e-learning systems were selected. In the second step, we focused on the choice
of LMS platforms for investigation. We used specific keywords in Google and Bing search engines
for the selection of such software.
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As a result of this study, we can conclude that most LMS systems have similar features. All of
them support the use of multimedia elements, creating and editing the lectures, exercises and course
assignments. Only 86% of the studied systems meet the SCORM standard, and no evaluating
systems of the learners' knowledge are possible in 5% of them. An interesting result that only 46%
of all the systems provide chat support and only 68% of them have forum support. This result
confirms the trend that the LMS platforms without any communication support for users are more
suitable for a blending learning tool. The lack of communication support leads to using web forums
and social networks out of the LMS, which contradicts to the concept of a unified learning
environment system.

Despite the significant advances in software development and the relatively long period of use
of e-learning systems, they still do not meet all the criteria for an LMS, although their authors defined
them as e-learning systems. This can further confuse the end-users, e.g., teachers, pupils/students
and parents. As a future trend of LMS systems, we can point to the enhancement of real-time
communication between individual users, the use of these systems as cloud services and the
inclusion of added and virtual reality to their capabilities.

r.7.6. Kralev, V.S., Kraleva, R.S. (2019) Visual analysis of actions performed with big graphs, International
Journal of Innovative Technology and Exploring Engineering, vol. 9(1), pp. 2740-2744, DOI:
10.35940/ijitee.A4978.119119 (Scopus SJR 2019: 0.102)

The basic concepts of using application development environments are presented in this paper.
The way of using the GraphAnalyser application and its basic functions is also presented. All results
of the experiments conducted are generated with this application. According to the experimental
methodology, they fall into two groups: the first one includes actions related to the vertices of a
graph, and the second one includes actions related to the edges and the dynamic allocation of
memory to store the structure of a graph. The results show that when the number of vertices in a
graph increases linearly, the time to add and remove these vertices also increases linearly. When the
number of graph vertices increases linearly, the number of added vertices per millisecond remains
relatively constant. However, the number of vertices removed for one millisecond for graphs
containing between 10 and 70 million vertices varies. Similarly, when the number of graph edges
increases linearly, the number of added edges per millisecond remains relatively constant. The
summarized results of the two experiments show that the actions associated with adding, removing,
and calculating the edge lengths are performed much more slowly than adding and removing the
vertices.

r.7.7. Kraleva, R., Sabani, M., Kralev, V., Kostadinova, D. (2020) An approach to designing and developing
an LMS framework appropriate for young pupils, International Journal of Electrical and Computer
Engineering (IJECE), vol. 10 (2), pp. 1577-1594, DOI: 10.11591/ijece.v10i2.pp%25p (Scopus SIR
2019: 2.3)

The lifestyle of the new people generation, called in the scientific literature Generation Z, is
closely related to the Internet, computer and information technology. Therefore, people and children
belonging to this group can be viewed in terms of software technology as specific users who have
high requirements regarding the functions and interface of the software applications, connectivity
to social networks and instant communication via the Internet. This influenced not only on the
teaching and learning methods but also on the software applications used in the learning process.
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In recent years, new theoretical teaching methods have emerged, and the number of electronic
learning systems increased. However, students lack motivation for the learning process. This
requires developing new conceptual models of training and learning software, tailored to the skills
and preferences of the end-users. The young students up to 12 years of age: from kindergartens to
preschools and primary schools are special users who have not been studied exhaustively. In order
to present the problem related to the development of learning and training software thoroughly, the
most commonly used standards and current trends, as well as the advantages and disadvantages of
LMS platforms have been reviewed. Attention is drawn to the commonly used software design and
development technologies. This is the reason to propose a strategy for developing a web-based e-
learning management system according to the possibilities of young pupils as a specific user. Having
in mind this strategy we described a software architecture, based on SCORM's specification, and we
developed an LMS prototype. Its design was tailored to the skills of young children. The basic
methodology used in the design and creation of the system we propose is user-centered design. The
document is intended for developers, educators and scientists, studying child-computer interaction.

r.7.8. Koprinkova-Hristova, P., Bocheva, N., Nedelcheva, S., Stefanova, M., Genova, B., Kraleva, R., Kralev,
V. (2020) STDP Plasticity in TRN Within Hierarchical Spike Timing Model of Visual Information
Processing. In: Maglogiannis I., lliadis L., Pimenidis E. (eds) Artificial Intelligence Applications and
Innovations. AIAI 2020. IFIP Advances in Information and Communication Technology, vol 583., pp.
279-290, Springer, Cham, DOI: 10.1007/978-3-030-49161-1_24 (Scopus SJR 2019: 0.209)

In this paper, we investigated age-related synaptic plasticity in the thalamic reticular nucleus
(TRN) as a part of a visual information processing system in the brain. Simulation experiments were
performed using a hierarchical spike timing neural network model in NEST simulator. The model
consists of multiple layers starting with retinal photoreceptors through thalamic relay, visual cortex
layers up to the lateral intraparietal cortex (LIP) responsible for decision making and preparation of
a motor response. All synaptic inter- and intra-layer connections of our model are structured
according to the literature information. The present work extends the model with spike-timing-
dependent plastic (STDP) synapses within TRN as well as from visual cortex to LIP area. Synaptic
strength changes were forced by teaching signal typical for three different age groups (young,
middle and elderly) determined experimentally from eye movement data collected by eye tracking
device from human subjects performing a simplied simulated visual navigation task.

r.7.9. Kralev, V., Kraleva, R. (2020) Methods for software visualization of large graph data structures,
International Journal on Advanced Science, Engineering and Information Technology, vol. 10 (1),
pp. 1-8, DOI: 10.18517/ijaseit.10.1.10739 (Scopus SIR 2019: 0.274)

In this paper, three different methods for software visualization of large graph structures,
respectively Rectangle, Intersection and Combined are presented. The basic concepts for using
software development environments are outlined. Their capabilities for visual designing and event-
oriented programming are discussed. A brief analysis of the basic features of the environment used
to develop the ClipRect Monitor application is made. The main functions of this software are also
presented. All experimental results in this study are generated with this application. According to
the methodology, six graphs are prepared to determine the effectiveness of the three methods. The
number of vertices and the edges of these graphs are proportional to the size of the drawing area
(canvas). The drawing areas are also six and have different sizes, such that each subsequent area has
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a height and width twice the size of the previous one. Besides, for all areas, the width/height ratio is
exactly 16:9. This ratio is widely used in monitors as well as laptops, mobile phones and tablets. The
largest drawing area that the ClipRect Monitor application scanned during the experiments is 128
000 x 72 000 pixels. This scan is performed for graph G_6 with 1 415 vertices and 100 000 edges. The
visualization area is diagonally positioned relative to the drawing area. For each visualization area,
each of the three methods, respectively Rectangle, Intersection and Combined is performed. The
Combined method executes the Rectangle method first and then the Intersection method.

he results show that the Intersection method was the slowest compared to the other two
methods in terms of the number of edges of the graph that are analyzed. When the visualization
area is internal to the drawing area, the Rectangle method performs better than the Combined
method.

r.7.10. Kumar,S., Kraeva, Y, Kraleva, R., Zymbler, M. (2020) A deep neural network approach to predict the
wine taste preferences, Advances in Intelligent Systems and Computing, vol. 1125, pp. 1165-1173,
In Proc. of 4th International Conference on Research in Intelligent and Computing in Engineering,
RICE 2019; Hanoi; Viet Nam; 8 August 2019 through 9 August 2019; Code 239099, DOI:
10.1007/978-981-15-2780-7_120 (Scopus SJR 2019: 0.184)

In this study, deep neural networks are developed to evaluate its performance over wine data
set from UCl repository. The data set consists of white and red wine samples from Portugal. Previous
studies claimed that Support Vector Machine (SVM) outperformed the simple ANN and Multiple
Regression (MR) on wine data set. We trained different neural networks models with different
hidden layers and activations to understand if it is possible to achieve better accuracy. It is found
that deep learning approach is able to provide better prediction accuracy than SVM even on a
smaller data set.

B. Scientific publications in journals that have been referenced and indexed in databases of
scientific information other than Scopus and Web of Science

A.1. Vladimirov, V., Sapundzhi, F., Kralev, V., Kraleva, R. (2016) Modified Genetic Algorithm to Traveling
Salesman Problem for Large Input Datasets, Biomath Communications, vol. 3 (1). DOI:
10.11145/bmc.2016.06.157.

In this study two well-known algorithms for solving the problem for finding a minimum
Hamiltonian cycle in weighted, undirected and complete graph (also known as Travelling Salesman
Problem - TSP) are analyzed. The first algorithm is based on the backtracking method and it always
finds the optimal solution, while with the second one, the genetic algorithm (GA), finding the
optimal solution is not always guaranteed. The analysis of the results revealed that:(1) the algorithm
that finds all possible solutions can be used for graphs with a small number of vertices (not more
than 20), whereas GA can be used for graphs with a large number of vertices; (2) in graphs with a
small number of vertices: n<20 (and n*(n-1)/2 edges) GA always finds the optimal solution as long
as enough solution space is set. However, the number of all Hamiltonian cycles in a complete graph
with n vertices ((n-1)!/2) is bigger than the solution space; (3) all input datasets showed that with the
number increase of vertices in the graph it is necessary to increase the number of the current
solutions in the population. In this way GA reaches a certain rate of convergence faster, i.e., a
generation after which the space of solutions contains only optimal solutions or near optimal ones.
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A.2. Kraleva, R., Stoimenovski, A., Kostadinova, D., Kralev, V. (2016) Investigating the opportunities of
using mobile learning by young children in Bulgaria, International Journal of Computer Science and
Information Security, vol. 14 (4), pp. 51-55.

This paper provides an analysis of literature related to the use of mobile devices in teaching
young children. For this purpose, the most popular mobile operating systems in Bulgaria are
considered and the functionality of the existing mobile applications with Bulgarian interface is
discussed. The results of a survey of parents’ views regarding the mobile devices as a learning tool
are presented and the ensuing conclusions are provided.

A.3. Kraleva, R., Kralev, V., Kostadinova, D. (2016) A Conceptual Design of Mobile Learning Applications
for Preschool Children, International Journal of Computer Science and Information Security, vol. 14
(5), pp. 259-264.

This article focuses on the possibilities of using mobile learning in the Bulgarian preschool
education of young children. The state preschool educational regulations are presented and
discussed. The problem concerning the children's safety when using mobile devices in terms of
access to information on the Internet is revealed and analyzed. Two conceptual models of
applications for mobile learning aimed at preschool children are designed. Their advantages and
disadvantages are outlined and discussed.

A.4. Kralev, V., Kraleva, R., Yurukov (2016) An Event Grouping Based Algorithm for University Course
Timetabling Problem, International Journal of Computer Science and Information Security, vol. 14
(6), pp. 222-229.

This paper presents the study of an event grouping based algorithm for a university course
timetabling problem. Several publications which discuss the problem and some approaches for its
solution are analyzed. The grouping of events in groups with an equal number of events in each
group is not applicable to all input data sets. For this reason, a universal approach to all possible
groupings of events in commensurate in size groups is proposed here. Also, an implementation of
an algorithm based on this approach is presented. The methodology, conditions and the objectives
of the experiment are described. The experimental results are analyzed, and the ensuing conclusions
are stated. The future guidelines for further research are formulated.

A.5. Kraleva, R., Kralev, V., Kostadinova, D. (2016) Investigating Some Programming Languages for
Children to 8 Years, International Scientific and Practical Conference “World Science”, vol. 5, Issue
9 (13), pp. 4-6, ISSN 2413 —1032.

The formation of creative and logical thinking in children is an important process that should
begin in early childhood. However, the traditional approaches to learning and to the classical
curricula cannot be always relied on for this purpose.

Using programming languages is the first step that children can make in the field of computer
programming. In this paper, some of the traditional programming languages were investigated and
the possibility to be used by children under 8 years of age was analyzed.

As a conclusion, it can be pointed out that they do not constitute a good approach to training
young pupils despite the availability of teaching materials. Therefore, some of the visual
programming languages like Scratch, Alice, Code Studio, and others should be explored and
analyzed as well as the possibility for their implementation and use in Computer modelling classes
in the Bulgarian primary education.
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A.6. Kralev, V., Kraleva, R. (2017) Methods and tools for rapid application development, Proceedings of
the lll International Scientific and Practical Conference "Methodology of Modern Research" (March
29, 2017, Dubai, UAE), No 4(20), vol.1, April 2017, pp. 21-24, ISSN 2413-1032.

This paper discusses the concept of rapid application development and some of its specific
features. Also, the main stages based on this concept in the development of different types of
applications are pointed out. These two stages are: application design — when creating the
application outlook; and event-oriented programming — when the methods that will be executed
when a specific event occurs are implemented. The most used application development
environments are presented and analyzed. The development of an application for calculating the
values of certain trigonometric functions and drawing their graphics are described. The application
is tested, and the results of its execution are displayed. The guidelines for further research are
formulated.).

A.7. Stoimenovski, A., Kraleva, R., Kralev, V. (2016) Analysis of applications suitable for mobile learning
of preschool children, In proc of the First student and PhD Scientific Session SDSS-2016, South-West
University “Neofit Rilski”, Blagoevgrad, Faculty of Engineering -19 -20 May 2016, pp. 109-116, ISSN
2367-9441 (in Bulgarian)

This article considers the use of mobile learning in Bulgarian education by young children. The
most used mobile operating systems are analyzed. Also, some of the most used existing applications
suitable for mobile learning of preschool children are presented and classified.

A.8. Vladimirov, V., Kralev, V., Kraleva, R., Sapundzhi, F. (2016) Software for working with graphs, In
proc. of the First student and PhD Scientific Session SDSS-2016, South-West University “Neofit
Rilski”, Blagoevgrad, Faculty of Engineering -19 -20 May 2016, pp.44-53, ISSN 2367-9441, (in
Bulgarian)

This article presents an analysis of some of the existing software for working with graphs. It
reveals a need for the development of such software. Also, the basic terminology of graph theory is
described; further on, fundamental technologies for working with data are discussed. Some object-
oriented integrated development environments (IDEs) for visual design and event-driven
programming for software development are analyzed. Based on this analysis an IDE for the
development of an application for working with graphs is selected. The functionality of the
application is tested. The obtained results led to drawing a number of conclusions on the basis of
which certain guidelines for future work are proposed.

A.9. Kraleva, R., Kralev, V., Shtarbanova, |. (2019) Common design-model for software development, In
proc. of the XllI International Scientific and Practical Conference "International Trends in Science
and Technology", May 31, 2019, Warsaw, Poland, vol.1, pp. 3-12, ISBN 978-83-954081-3-7.

Nowadays, software development methods have undergone a number of changes. The most
preferred development environments proved to be rapid application development software and
their application has been increasingly used in various software developments. However,
developers not always have a clear idea of the requirements of the targeted users. They often try to
make their applications with as much functionality as possible putting all their experience and
practical knowledge into them. On the other hand, software engineering research offers increasingly
interesting and innovative approaches to software development which are not always fully
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applicable in practice. Software development pursuant to the requirements of a particular operating
system can result in the limitation of potential users. The wide distribution of software can be
supported only when it is available on the Internet. This article will present a Common Design-
Model for web-based application development for a personal electronic schedule and an address
book that uses modern scientific methodologies for software development, practical knowledge and
experience, and users’ preferences. As a result of this study, a database, a conceptual model and a
prototype of the web-based application is presented.
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