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Momnorpadhuunuar Tpyn € (QoKycHpaH BBpPXY H3BIMYAHETO Ha HHOpMAIUS dYpe3
MpUJIaraHeTo Ha ChBPEMEHHH aJITOPUTMHU 3a 00pabOTKa Ha €CTECTBEH e3uK. TOH mpejacTaBisiBa
3aIBIO0YEHO HAyYHO M3CIICIBaHE HA TEXHUKUTE 32 00padOTKa Ha €CTECTBEH €3UK, HACOUEHO KbM
pelniaBaHe Ha CHENU(PUYHMA 33Ja4d 32 aHaAllM3 Ha TEKCT C Orjie] Ha OCOOCHOCTUTE U
MMpEaAU3BUKATCIICTBATA, CBbP3aHU CHC CHBPCMCHHUSA 6BHFapCKI/I e3nuk. OCHOBHUSAT IMPHUHOC Ha
W3CIICIBAHETO € B pa3pabOTBAaHETO M MPUJIAraHETO HAa METOAM 3a 00paboTKa Ha TEKCTOBE Ha
OBITapCKU €3UK, KOETO € CHIIECTBEHO TOpaJd OTHOCUTEIHATa M30CTAaHAJIOCT Ha E€3UKOBUTE
TCXHOJIOTHH 34 TO3U €3UK B CPABHCHUC C AHTIIMUCKUS U Apyru GBPOHGI\/JICKI/I C€3UIlU.

B yBonHaTa yacT Ha Tpyza € NpeICTaBeH KPUTUYEH aHAIN3 HA CbBPEMEHHOTO ChCTOSIHHE
Ha €3MKOBUTE TEXHOJIOTUH 33 OBJITapCKUS €3UK, KaTO C€ aKIIEHTHPA BbPXY 3HAYMTEITHATA pa3IHKa
B HampebKa MpHu pa3pab0oTBaHETO HA €3MKOBU TEXHOJIOTHH 32 BOJCIIN €3UIN KATO aHTJIUHCKH U
Obnrapckus e3uk. M3cneaBaHeTo € HAaCOUeHO KbM NPEOAOJSIBAHE HAa TE3W MPEAU3BUKATEIICTBA,
KaTo € MOAYePTaHoO, Ye CII0KHATa MOP(OIOTHS Ha OBJITAPCKUS €3UK MPEICTABISIBA TOTBIHUTEITHO
YCIIO’)KHEHHE TIPH aHAIM3HPAHETO HAa TEKCTOBE. B TOBa OTHONICHWE, MPUHOCHT HA HACTOSIIOTO
u3cieBaHe npeyiara e(eKTUBHYU PEIICHUS, KOUTO J1a OTTOBOPSAT Ha TE3H CHIEIUPUYHHI HYKIIH.

[IbpBa W BTOpa IJIaBa MpPENOCTaBAT MOAPOOEH IMperie] Ha OCHOBHHTE METOOU U
KHaCI/Iq)I/IKaHI/II/I, H3I0JI3BaHU ITPH PA3JIMYHUTC €TAIIM HA IIPOLCCa HA U3BJIMYAHC HA I/IH(l)OpMaHI/IH.
[IpencraBeHn ca akTyaJlHU METOJOJIOTHYHH MOIXOAH, KAKTO M 3HAYEHUETO Ha TE3H TOIXOIH 3a

IIOCTHUI'aHC Ha TOYHOCT U e(l)eKTI/IBHOCT pu 06pa60TKaTa Ha 1rojJJ€MH MaCHBHU OT TCKCTOBC.



Tperata rnaBa oOxBama MPaKTUYECKA TPUMEPU 32 TPUIOKEHUS HA TEXHUKUTE 3a
00paboTKa Ha €CTECTBEH €3MK BBPXY TEKCTOBE Ha OBJITapCKH €3UK, KaTo Te3W NpPUMEpH ca
peammzupann B pamkute Ha General Architecture for Text Engineering (GATE). Te3m
NPWIOXKCHUST BKJIIOYBAT MapKUpPaHE HAa 4YacTUTE Ha peuTa, WICHTUPHUIMpPAHE Ha
B3aMMOOTHOIICHUSI MEXJIy HAaNMEHOBAaHMTE OOEKTH, W3IOJI3BAHE HA PETYJSPHU H3pPa3u H
pa3paboOTBaHETO HAa HMHCTPYMEHT 3a JIeMaTH3alus Ha OBITapCcKH e3WK. J[OMBIHUTENHO €
pasrieaHo M3IMOJI3BAHETO HA OHTOJOTHH, KOWTO WIPasT KIIOYOBA POJS B HM3BJIMYAHETO HA
CEMaHTUYHA HH(POPMAIUS OT HECTPYKTYPHPAH TEKCT.

quB’pra TjiaBa € M3LAJIO IMOCBCTCHA HAa HNPHUIIATraHCTO HAa OHTOJIOTMM B IIpoLECa Ha
M3BIIMYaHe Ha WHGOpMAIMs W YIpaBJICHWE Ha 3HAHUS, KaTo TO3W IMMOAX0a € 0a3oB 3a
aBTOMAaTH3MpPAHHUTE CHCTEMU 3a aHaJIM3 Ha TEKCT. Pasriieqann ca KOHKPETHU TPUIIOKEHUS, KOUTO
JEMOHCTPHUPAT KaK OHTOJIOTHHUTE MOTAT Ja MOMOMOTHAT HACHTU(OUIIUPAHETO U OPTaHU3UPAHETO
Ha 3HAaHHE B HECTPYKTYpHpaH TEKCT. Te3u IOAXOAW IPEACTABIISIBAT HHTEpPEC 3a HAYYHUTE
H3CJICABaHVs, CBbP3aHU C U3BJIMYAHC HA 3HAHUWA, KATO MPCAJTOKCHUTE METOAU MOT'aT J1a HAMCPAT
[IMPOKO TPUIIOKEHUE B PA3IMYHHA HAYYHH U WH]YCTPHATHU CHepH.

JletaiulHO TIpe/icTaBeHaTa B MOHOTpadUYHHS TPYA METOIOJOrHsl O Ouia ImoJjie3Ha 3a
CTYACHTH W HU3CJICAOBATCIIM, 3aHUMABAIIU CC C 06pa60TKa Ha €CTECTBCH €3UMK U HU3BJINYAHC Ha
nH(OpMaIKs OT TEKCTOBE Ha OBJTapCKU €3uK. MoHOTrpadUYHUAT TPy JOTPUHACS 32 PA3BUTUETO
Ha pasriexaaHara o0JIaCT W TPEAOCTaBsl MOIXOAHM, KOMTO MOTAT Jia IOAINOMOTHAT ObAeHIH
W3CIIeIBaHMs M pa3pabOTKH, HACOUYECHH KBbM MOJOOpsBaHE Ha aBTOMaTHYHaTa oOpaboTka Ha

TCKCTOBEC Ha 6I,nrapc1<1/1 C3HK.

I. HAYYHU NMYBAVKALNKW B U3AAHNA, KOUTO CA PEQEPUPAHN U MHOEKCNPAHW B
BA3M OT JAHHW C HAYSHA MHO®OPMALKMA SCOPUS N WEB OF SCIENCE
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B cratmara e OpeaACTaBCH aJITOPUTBM 3a AHOTHPAHC Ha YHUCIOBH AJAaHHUW B TCKCT Ha

OBATapcKy €3UK, HE3aBUCUMO JIaJIi T€ ca U3pa3eHH Ype3 AyMU, HU(PHU Wi KOMOMHALIMS OT JIBETE.
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AJTOpUTBMBT € MPOEKTUPAH C IIe]l Aa yJIeCHH 00paboTKaTa Ha YHCIOBU JaHHU B TEKCTOBE Ha
€CTECTBEH €3UK, KaTO ChIIEBPEMEHHO MPEI0CTaBs TOYHA OIICHKA Ha TEXHUTE YMUCIICHN CTOHHOCTH.
3a nenTa e pa3paboTeH crenralIu3upad KoHGUrypanroHeH Gaii 3a aHaau3 Ha OBJITapCKU €3HK,
Koiito e unrerpupan B General Architecture for Text Engineering (GATE) — codtyep ¢ oTBOpeH
KOJI, IIMPOKO M3IIOJI3BAH 3a 33]]auu, CBbP3aHU ¢ 00paboTKaTa Ha €CTECTBEH €3HK.

[MoxxombT € ChOOpa3eH C TPaMATHUYECKUTE W CHHTAKTUIHH OCOOCHOCTH Ha OBITapCKUs
€3UK, KOMTO BKJIFOUBAT pa3HOOOpaszue B POJOBETEC W YMCIIaTa HA YHCIUTEITHHTE UMEHa. Taszu
(YHKIIMOHAITHOCT HE CaMO YJIECHSIBA Pa3lI03HABAHETO HA YMCIOBUTE JIAHHU, HO ChIIIO TaKa MOXKE
Jla CIyH KaTo OCHOBA 32 Pa3lIMpPEHH aHOTALMH, CBbP3aHU C PA3IMYHU BHJIOBE M3MEPBATEIHH
€IMHUIIH, BATYTHA CUMBOJIH U IPYTH YUCIOBO O0a3MpaHu KaTeTOPHUH.

3a omeHKa Ha e)EeKTHBHOCTTA HA MPEUIOKECHUS aJITOPUTHM € TIPOBENICH CKCIIEPUMEHT C
pUMEPEH HaOOp OT YKCIIOBU JaHHU, BBBEJCHH C AyMU. JlaHHUTE ca chOOpa3eHu C MpaBuiiaTa 3a
oOpa3yBaHe Ha YHCITUTEITHH UMEHA B OBJITAPCKUS €3UK. B M3cieABaHNTe N3peueHus ca BKIIOYCHH
YHCIUTEIHA OT PA3JIMYeH POJ — MBKKH, )KEHCKH M CpEJleH, 3a Jla ce TapaHTHpa I'bBKABOCTTA U
MPUIOKUMOCTTa Ha aIrOPUTHEMa B pa3HOOOpa3eH KOHTEKCT.

PesynraTure OT eKkcrepuMEHTa MOKa3BaT BHCOKAa TOYHOCT Ha aHOTAIMATA — BCHYKHU
YHCIIOBU JJAHHU B TEKCTA Ca KOPEKTHO MIACHTU(DUIIMPAHHU U OTOEIA3aHN KaTo Number anOTaluy.
OcBeH TOBa, B XapaKTepUCTUKATA value Ha BCSIKAa aHOTALIWS € ChXpaHeHa JICHCTBUTETHATA YHCIICHA
CTOWHOCT Ha BBITPOCHUS €JIEMEHT, KaTo TA € mpeactaBeHa B udpos Gopmar (tun Double). ToBa
MPaBU AJITOPUTHMA TIOJXOIAI 32 TIO-CJIOKHH 33]]au, CBbP3aHU C aBTOMAaTHYHOTO 00pabOTBaHE
Ha TEKCTOBE W M3BJINYaHE HA YKMCJIOBHU JIaHHU, KaTO HanpuMmep GUHAHCOBH JOKYMECHTH, MPABHH
TEKCTOBE U TEXHUYECKHU OMHCAHUSI.

To3u moxxox ¥Ma MOTeHIMAN 3a OBACHIO pa3lIMpeHre, BKIIOUYUTEIIHO HHTETPUpPAHE Ha
JIONBIHUTETHH (YHKIIMK 3a pa3lo3HaBaHE HAa pa3IMYHH MEPHHU EIAMHUIM, aBTOMAaTHYHO
KOHBEPTHUpPAHE HA BaJyTH M JIPYTU NPUIOKCHUS, CBBP3aHU ¢ 00pabOTKa Ha YHCJIOBU JAaHHHU.
Hacrosmara pa3paboTka MoKe Jia TIOCITy>KH KaTo OTIIPaBHA TOUKA 3a MO-HATATHIITHHU U3CIICBAaHHS
¥ MHOBAIlMM B oOjactra Ha 0OpaboTKaTra Ha €CTECTBEH €3WK M aBTOMAaTHYHATa aHOTALUS Ha

YHCJIOBU JaHHHU B TCKCT.
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B crarusra e npeanoxeH HHOBAaTUBEH XUOPHIEH MOAXO0/ 32 aBTOMATU3UPAHO U3BIMYaHE
Ha TPOCTpaHCTBEHAa HHGopMaIUs OT apaOCKU TEKCTOBU JOKYMEHTH C L] HMHTerpanus B
reorpadcku nadpopmanmronHu cuctemu (Geographic Information System, GIS). OcHoBHara 1en
Ha W3CIIEJIBAHETO € Ja C€ aBTOMAaTH3upa MpPOLEChT Ha U3BJIMYaHE M Ja ce Mojoopu
npousBoauTenHocTta Ha GIS  cucremure, Karo ce  OTCTPAHAT  ChUIECTBYBAIIUTE
MpeIn3BUKATENCTBA TpU 00paboTkaTa Ha apaOCKH TEKCTOBE M CE€ MOBUIIM €(PEKTUBHOCTTA HA
pecypcute 3a 00paboTka Ha apaOcku ecrecTBeH e3uk (Arabic Natural Language Processing,
ANLP). M3cnenBanero fonpuHACS 3a IOJ0OOPSBAHETO HA €3MKOBUTE TEXHOJIOTHH 32 apa0CKH €3HK,
KOUTO Ca CPaBHUTEIHO €1a00 pa3BUTU B CPaBHEHHE C APYTH €3UILIH.

[IppBara cTBOKa B TMpeajioKeHaTa METOJOJIOTHS BKIIOYBA H3TPAXTAHETO Ha
MPOCTPAHCTBEHA OHTOJIOTHsI, IMpEeAHa3HAY€HA 3a WHACKCHpaHE, aHOTUpPAaHE M W3BIMYAHE HaA
pOCTpaHCTBEHA WH(pOpMAIHA OT apaOCKu TeKcToBe. OHTOJOTHATA OCHTYpSiBA CTPYKTYpHpaHa
CEMaHTUYHA OCHOBa, KOATO TIO3BOJIsIBA TMO-¢EKTHBHO yIpaBieHHEe U o0paboTka Ha
MPOCTPAHCTBEHU JaHHU B TEKCTOBETe. ToBa € BajkHA CTHIIKA 3a OCUTYpsIBAaHE HA HAJEXKJHA U
npenu3Ha oOpabdoTKa Ha TOJIEMHU TEKCTOBH MACHBH, KAaTO OHTOJOTHYHHUAT MOJIEN OCHTypsBa
HeoOXoauMaTa CTPYKTypa 3a YJIECHSBaHE Ha W3BIMYAHETO HAa IPOCTPAHCTBEHW BPB3KH H
3aBHCHUMOCTH.

B®B BrOpara (paza Ha uzcneaBaHeTo ca pa3paboTeHu crieuduvIHM MpaBuia, Oa3upaHy Ha
Java Annotation Patterns Engine (JAPE), kouTo mo3BONsSBaT pa3rpaHUYaBaHETO H
KnacuukanuaTa Ha pa3TUYHU THUIIOBE IPOCTpaHCTBeHa HH(popmanus. Te3n mpaBmia ca
WHTerpupanu B 1uiaTdopmara 3a TekctoBu aHanu3 General Architecture for Text Engineering
(GATE), koeTo ocurypsiBa aBToMaTu3upana oopaboTka Ha TekcToBeTe. M3non3Baneto Ha JAPE
MpaBUJia € KIFOYOB €JIEMEHT B XUOPHUIHUS MOIXOM, Thil KATO KOMOMHHpA pa3InIHU TEXHUKH 32
aHOTHpaHE U KJIacu(uKalys Ha MPOCTPAHCTBEHHU €JIEMEHTH, KaTO OCUTYpsiBa BUCOKA TOUHOCT U

I'BBKABOCT IMPHU U3BJIIMYAHETO Ha Teorpadcka napopmanus.
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[IpemiosxkeHusT XuOpUAEH TMOIXOA  MpPEACTaBiIsBa MNPUHOC B oOjactta Ha
aBTOMATH3MPAHOTO W3BJIMYaHE HA MPOCTPAHCTBEHA HWHQOpManus OT apabCKu TEKCTOBH
nokyMeHTu. [loaxonsT MMa Ba)kKHO 3HAUEHHUE 3a PA3IMYHU MPAKTUYECKH IMPHIOKEHUS, KaTo
KapTorpadupaHe, MPOCTPAHCTBEH aHAJIN3 M reorpadCcko MoAenupaHe, KbAETO aBTOMAaTUYHOTO
M3BIIMYAHE HA TOYHU JAHHU OT TEKCTOBE € KPUTUYHO 32 €(DEeKTUBHOCTTA HAa CUCTEMHUTE.

[TonoxxurenHuTe pe3yaTaTH OT IPOBEIEHUTE EKCIIEPUMEHTH MOAYepTaBaT NOTEHIIMaja Ha
XUOPUAHUSA MTOAXO]T 32 IIMPOK CHEKTHP OT MPUIOKEHHs. Te3u pe3ysnTaTH 1eMOHCTPUPAT HE caMo
HEerosara MpUJIOKUMOCT P U3BINYaHE Ha reorpadcka nHpopMalys, HO ¥ Bb3MOKHOCTTA 34 T0-
HATATBIIHO Pa3BUTHE HA TEXHOJIOTHATA 3a JPYTd OOJIACTH Ha 00pabOTKa Ha €CTECTBEH €3HK,
CBBpP3aHU C MPOCTPAHCTBEHU NaHHU. lIpennoxeHUsAT Mojen mpejara HOBH NEPCIEKTHBH 3a
aBTOMATHU3MpAaHEe Ha W3BIWYaHETO Ha wWHMopmarus u wuHTEerpanus Ha ANLP B paznuunm
KOHTEKCTU Ha MPOCTPAHCTBEHM aHAIM3U, KOETO [OMpUHACS 3a Hampeabka B oOiacTra Ha

€3UKOBHUTE TEXHOJIOTHH 32 apaOCKH €3MK U TeXHUTe npuiioxenus B GIS.

Borisova, N., Karashtranova, E., Atanasova, I. (2024) The advances in NLP Technology
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B craTtusta ce mpeacras nperjie Ha TEKYLIOTO ChCTOSHUE U HAaIllpeIbKa Ha TEXHOJIOTUUTE
3a 00paboTtka Ha ectecTBeH e3uk (Natural Language Processing, NLP), ¢ akiieHT BbpXy TSIXHOTO
BB3/ICHCTBHE B PAa3NUYHU OOJIACTH, BKIIIOYUTEITHO MAIIMHEH IMPEBOJ], pa3MO3HAaBaHE Ha CIiaMm,
Chb3/laBaHE Ha MHTep(elicn Ha eCTeCTBEH €3MK M TEXHOJIOTMH 3a pa3lo3HaBaHE Ha ped.
W3cnenBaneTo oOXBalla KakTO TEOPETUYHM, Taka M IpakTHyecku acnektd Ha NLP, karo
IpociiesiBa OCHOBHUTE TIOCTIKEHUS U IPEM3BUKATENICTBA B TE3U O0JIACTH.

AHanmu3bT Ha ceBpeMeHHuTe NLP TeXHOI0rnm paskpusa TAXHOTO MEKY IUCLIUIUIMHAPHO
3Ha4YeHUe, KOETO CBbP3Ba M0JIETa KATO U3KYyCTBEH MHTEJEKT, MAIMHHO 00y4YeHUE, INHTBUCTHKA,
KOTHUTHBHA HayKa M COLIMAJIHM HaykH. [lo-crnenuanHo, cTaTusTa n3ciaeiBa Kak TEXHOJIOTUUTE 3a
00paboTKa Ha €CTECTBEH €3MK MOraT Ja Ce NpuiaraT B pelIaBaHETO Ha BBIIPOCH, CBBP3aHU C

ABTOMATU3UPAHOTO pa30UpaHe M TeHEpHpaHE Ha €3WK, PAa3IO3HABAHETO HA Pa3IMYHH €3MKOBU



CTPYKTYpH U 00paboTKaTa Ha CIOKHU CEMAaHTHMYHH M CHHTAaKTUYHU KOHTEKCTU KAaKTO B IHUCMEH,
Taka U B yCTEH (hopmar.

Baken acniekT oT aHanM3a € CBhP3aH ¢ MpeIM3BUKATENICTBAaTa MpU pa3padboTBaneTo Ha NLP
CHCTEMH 3a pa3IMYHM €3ULH, 0COOCHO B KOHTEKCTa Ha €3MKOBOTO MHOI000pa3ye U pa3anyusiTa B
rpaMaTUYHUTE U MOP(OJIOTUYHUTE CTPYKTYpH Ha pasziauyHuTe e3uuu. OcoOeHO BHHUMAaHHE €
OTJEJIEHO Ha CJIOXHOCTTA MpU 00paboTKaTa Ha €3MKOBU HIOAHCU M pa30MpaHETO HAa KOHTEKCTA,
KOETO € OT PEIIaBaIo 3HAYCHHE 3a IOCTUTAHETO Ha TOYHH U HAJIEKIHU PE3yITATH B IPUIIOKCHHUS
KaTO MAalllMHEH IPEBOJ U Pa3l03HaBaHE Ha ped.

Crarusra noguepraBa COIMAIHO-UKOHOMUYECKOTO Bb3jeiicTBue Ha NLP texnonoruure,
KaTo C€ pa3riiekJaT TEXHUTE MPUIIOKEHHUS B pa3iuuHu MHAycTpuu. EdexTuBHOCTTa Ha Te3u
TEXHOJIOTUM OKa3Ba TIIOJOKUTEIHO BIUSHUE BBPXY PA3BUTHETO HAa MKOHOMHUKATa 4pe3
aBTOMATHU3MpAHE Ha PYTHMHHM 33Ja4d U ONTHMHU3MpPAHE HAa KOMYHHKALMATA MEXAY pa3iIndHU
KyJITYypH 1 OOITHOCTH. B KOHTEKcTa Ha M3CIeIBaHUATA, CBbP3aHH C U3KYCTBEHHUSI UHTENEKT, NLP
TEXHOJOTMUTE CTUMYJIHpPAT pa3pabOTBAaHETO HAa HOBU U IO-UHTYUTHUBHU HHCTPYMEHTH 3a
B3aUMOJIEHCTBHE YOBEK-KOMIIIOTHP, KaTo M0 TO3M HAYUH CIIOCOOCTBAT 3a TPaHC(HOPMHUPAHETO HA
HA4YMHUTE, TI0 KOUTO XOpaTa U MalIMHUTE B3aUMOJECHCTBAT TOMEXKIY CH.

N3cnenBanero nokassa, ye pasButuero Ha NLP He camo HachpyaBa TEXHOJIOTMYHMS
HampeIbK, HO CBUIO Taka JONpPUHACA 3a IMO-IIMPOKOTO pa3dupaHe M UHTETpUpaHE Ha
JIMHTBUCTUYHUTE U KOTHUTUBHU ACTIEKTH B TEXHOJIOTUUTE 32 U3KYCTBEH MHTENIEKT. ToBa cbh3/1aBa
IPENOCTaBKY 3a ObJEIIM MHOBALMK B PA3JINYHU CEKTOPH U YTBBbpxkaaBa posisita Ha NLP karo

KIIFOYOB KOMITIOHCHT B CbBPEMCHHATA JUTHUTAJIHA TpaHC(bOpMaHHH.

Gerakis, V., Atanasova, I., Borisova, N. (2024) Trends in B2C E-Commerce to Enhance
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B cratusra ce mpeacTaBAT pe3yaTaTUTE OT U3CIIEIBAHE, HACOUYEHO KbM pa3KpUBaHE HA
(akTopHuTe, KOUTO BIMUAAT BHPXY MPHUEMAHETO Ha €JIEKTPOHHATA THPrOBUS CPe]] O-BH3PACTHOTO
HaceneHne B ['bprms, ¢ 0coO€H akIeHT BBPXY POJIsITa HAa MH()OPMAIMOHHUTE TEXHOJIOTHUH H

nH(popMaTUKaTa 3a HachbpyaBaHE Ha TIXHOTO aHraxupase. l3cienBanero mma 3a Iien JAa



MPEIOCTaBH BaXXHU HACOKH 3a yeb Au3aifHepu, KOMIAaHUH U JOCTABYHIIN Ha YCIYTH, KOUTO JKeIasiT
7a Ch3AaaaT No-e(heKTUBHE U HHTYUTUBHH TUTAT(HOPMHU 3a EIEKTPOHHA THPTOBHUs, OTTOBAPSIIN HA
HYKJIUTE U MPEANOYUTAHUATA HA [T0-Bb3PACTHUTE MOTPEOUTEINH.

OcHOBHHSAT (OKYC Ha MPOYYBAHETO € BHPXY BB3MPUEMAHETO HA €NIEKTPOHHATA THPTOBHS
OT MT0-BB3PACTHOTO HACEJICHUE, KATO CE U3CJICABAT OCHOBHUTE 3aTPYJHEHHUS U TPOMEHIIMBH, KOUTO
BJIMSISIT BBPXY TSXHOTO Y4acTHE B TO3HM THII ThPrOBCKa JeWHOCT. VneHTnuImpaHeTo Ha Te3H
(hakTOpH € OT CHIIECTBEHO 3HAYCHHUE 3a pa3paboTBaHETO HA yeO ruiatGopMu, KOUTO Aa OTUUTAT
CHenu(pUKUTE HAa Ta3HU MOTpeOUTENCKa Tpyla, Karo ce oOpbhllla BHUMAHHE HA JOCTHIIHOCTTA,
M3I0JI3BAEMOCTTA U CUTYPHOCTTA Ha nH(popmannoHHuTe Texuoioruu (UT) 3a Ta3u gemorpadcka
KaTeropusl.

MeTtononoruara Ha U3CIEABAHETO € KAa4eCTBEHAa M CE€ OCHOBaBa Ha NMPOBEXKJIAHETO Ha
CTPYKTYypUpaHH UHTEPBIOTA C MPEICTABUTENN HAa Bh3pacTHATa reHepanus. Upes To3u Moaxon ce
U3CcIeABaT CyOCKTHBHUTE BH3MPUATHS, OYaKBaHUS U Oapuepu mpe.l H3MOJI3BAHETO HA EICKTPOHHA
TBHPTOBUS CPEJI MO-BB3pACTHUTE XOpa. ToBa MO3BOJISABA J1a CE M3BEAAT HACOKH 3a ONITUMHU3AIIHS Ha
UT pemennsTa B KOHTEKCTa HA €JIEKTPOHHATA ThPrOBHUSL.

[IpoyuBanero uszcnensa u BiausHHeTo Ha UT yciyrure BbpXy yCIEUTHOTO BHEAPSIBaHE U
NpHeMaHe Ha eJNEeKTPOHHATAa TBHPTOBUs, KATO CE€ aKIEHTHpa BBPXY pa3paboTBaHETO Ha
MamadupyeMu, CUTYPHU U OpHEHTHpaHu KbM kimeHTa UT cucremu, KOUTO Ja yIOBIETBOPSBAT
cnenu(UYHATE W3UCKBAaHWS Ha TO-Bb3pacTHHTE moTpeOutenu. Crartusita pasriexaa
TEXHOJIOTHYHHUTE (akTopu (KaTto ymaoO0CTBO, WMHTEpPPEHC W CHUTYPHOCT) W WHIUBHIYyaTHUTE
XapaKTepUCTHKU (KaTo BB3pacT, 00Opa3oBaHME M TEXHUYECKA TPAMOTHOCT), KOUTO OIMpPEIessT
HUBOTO Ha aHTQXXHPAHOCT HA BH3PACTHUTE XOPa C OHJIAHH THPTOBCKUTE TUIAT(HOPMH.

B nmombiHeHWE KBM TEXHOJOTHMYHHTE W HWHIWBUAYATHUTE (AKTOPH, H3CIEIBAHETO
pasriiexaa u aemorpadckure ocoOEHOCTH Ha MO-BB3PACTHOTO HaceleHue B ['bpIusi, KOWUTO
OKa3BaT BIMSHHME BBPXY TSAXHATa TOTOBHOCT Ja C€ aHTaXHpaT C EJIEKTPOHHATa THbPIrOBUS.
CreriaiHO BHUMaHHME € OT/IEJIEHO Ha OapuepuTe, CBbP3aHH C JIMICAaTa Ha TEXHUYECKAa TPAMOTHOCT
¥ HECHTYPHOCTTA OTHOCHO M3IIOJI3BAHETO HA NU(POBU TEXHOJIOTHH, KAKTO U HA BH3MOKHOCTHUTE
3a MpeoI0JIsiBaHe Ha TE€3H MPEUKH upe3 O0yUUTEIHN U TOJAbpIKAIU IPOrpaMHu.

W3cneaBanero momuepTaBa HEOOXOIMMOCTTa OT TOAXOA TMpH pa3pabOTBaHETO Ha
1aT(OpMH 3a eNEKTPOHHA THProBUs, CbOOPa3eH ChC CeUU(UIHUTE HY KU HA MM0-Bb3PACTHUTE

norpedurenu. ToBa BKIIIOUBA KAaKTO MOI00psBaHE HA TEXHOJIOTMYHATa UHPPACTPYKTypa, Taka U



pa3pa60TBaHe Ha 06p330BaTCJIHI/I WHHUIIMATHUBY, HACOUYCHU KbM IIOBHIIIABAHC Ha AUIUTAJIHATa
rpaMOTHOCT Ha BB3paCTHUTEC XOpa. PeByHTaTI/ITe OT M3CJICABAHCTO MPCAOCTaBAT MPCIIOPHKU 3a
Chb3aBaHC HA MO-AO0CTHIIHU U MHTYUTUBHU HJ'IaT(i)OpMI/I, KOWUTO MOrat ga yJCCHAT IMO-IIUPOKOTO
AHTA’KUPAHE HA T10-BB3PACTHOTO HACCJIICHUEC B CIICKTPOHHATA ThProBUs, KaTO CBIICBPEMEHHO CC

MOBUIIHN TAXHOTO JOBCPUC U YBCPCHOCT B U3IIOJI3BAHCTO HA L[I/I(prBI/I TCXHOJOI'uu.

Milev, D., Borisova, N., Karashtranova, E. (2024) Framework for Designing Visually
Orientated Tools to Support Project Management. Mathematics and Informatics
https://doi.org/10.53656/math2024-5-2-fra

(Journal Impact Factor: 0.2) Q4

ISSN: 1310-2230 eISSN:1314-8532

Cratus pasriexaa NpoeKTUpPaHeTo U pa3paboTkara Ha cOPTyepeH MPOLYKT, Ch3/IaJIeH C
1IeJT J1a ONITUMU3UPA U YJIECHU NPOIECUTEe Ha OPraHU3UpaHe U TUIAHUpPaHE Ha 3aJ1auu, IPOCKTH U
unen. CodTyepHOTO pelIeHHe TPEeNoCTaBs Ha TOTPEOUTETNTE WHTYUTHBEH HWHTEpdeiic 3a
Ch3JaBaHe Ha Tabja, BbPXY KOMTO MOTaT Ja BH3YaJIM3UpAT CBOMTE WJAEH 4Ype3 J00aBsiHE Ha
pa3IUYHU €JIeMEHTH U MapKepH. Upe3 Te3u MHTEpaKTHBHU KOMIOHEHTH pabOTHUSAT Mpolec Ha
BCEKU MOTpeOUTEN MOXe J1a ObJe sICHO U e(DEeKTUBHO WIIOCTPUPAH, KATO KIIOUYOBUTE YACTHU OT
TUTaHA MOTaT /1a OBJAT JIECHO MOTYEPTABAHU M aKTyaTU3UPAHU CIIOPE] HYKIUTE Ha MPOEKTA.

Enna oT OCHOBHHTE XapaKTEpHCTHKH Ha codTyepa € CIocOOHOCTTa My Ja yJeCHSBA
TUIAHUPAHETO 4Ype3 JIECeH 3a 4eTeHe (opMaT, KOMTO BKIIOYBA pa3zHOOOpa3ue OT BU3YaIHU
€JIEMEHTH, KaTo MKOHM U rpaduku. Te3n eJeMeHTH He camo IOANOoMarar MOTpeOHuTeNnuTe B
OpPTaHU3MPAaHETO HAa 3aJadyuTe, HO CBIIO TaKa HAChpYaBaT IOETAITHOTO M CTPYKTYpUPAHO
M3bIHEeHNE Ha 1aHa. OCcBeH TOBa, NPWIIOKEHUETO MO3BOIISABA ObP30 M €(PEeKTUBHO CHOACTSIHE HA
TUIAHOBETE C JIPYTH WICHOBE HAa €KHUIIa, KOETO yJECHSABA KOMYHHKALUATa U KOOPAWHALUATA TIPU
paboTa BbpXY CbBMECTHH MTPOEKTH.

CodTyepHUsT MPOIYKT € Ch3MajeH Ja OoOCIy)KBa JIBa OCHOBHU THIIA MOTPEOUTEIIH —
aJIMUHHACTPATOpH M OOMKHOBEHH IOTPEeOHMTENN. AIMHHUCTPATOPUTE HMMAaT BB3MOXKHOCT Ja
YIIPaBISBAT MPOSKTH, KATO Ch3/IaBaT U aKTyaIH3UPAT JEHHOCTH, CICIAT HAllpebKa U OCUTYPSIBAT
CUTypHOCTTa Ha JaHHUTE. OOMKHOBEHHUTE MOTPEOUTENH, OT CBOSI CTPaHA, MOTaT Jia MU3IOJI3BAT
MIPUIIOKEHUETO 32 OpPTraHU3UPAHE Ha CBOUTE 33J]a4d M UJIEH, KaTO Pa3Ioarar ¢ JOCTHIT 10 BCHYKH

I'bBKaBU (YHKIIMOHATHOCTH, KOUTO TU1aTopmara mpejara.
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Upe3 KoMOMHAUATa OT MHTYUTUBEH JAU3aifH ¥ I'bBKaBU (PYHKLIMOHATHOCTH, COPTYEPHT ce
oTJIMYaBa KaTo e(h)eKTUBHO CPEICTBO 32 MOI00psIBAHE HA OPTaHW3alMOHHATA IEHHOCT B KOHTEKCTa
Ha ChbBMECTHaTa padoTa U IUIAaHUPAHETO Ha NPOEKTH. HeroBuTe Bb3MOXKHOCTH 3a BU3yalu3aLus U
IUTAHUPAHE IO MPAaBAT [10JIE3€H MHCTPYMEHT 3a €KUITH, KOUTO paboTsT BbPXY TBOPUECKH ITPOEKTH,

HU3UCKBAIIX BUCOKA CTCIICH HA MMPO3PAYHOCT B KOMYHHUKaUATA.

Kapampanoga, E., Atanacosa, 1., bopucosa, H. (2024) Bp3MoxHOCTH 32 U3rpaKIaHe Ha
MEXIYyTpeIMETHH Bpb3KH MaTeMaTuka-uHpopmaruka. Mathematics and Informatics
(Journal Impact Factor: 0.2) Q4

ISSN: 1310-2230 eISSN:1314-8532

B cratuara ce mnpeacTaBAT pa3pabOTEHHUTE CHUMYJIALMOHHU OOYUYHUTEIHHM PECYpCH,
HaCOYEHW KbM MHTEPAMCLUIUIMHAPHOTO o0OydyeHue B obnactra Ha uHPOpMaTHKaTta M
MaTeMaTUKaTa, C aKLEHT BbPXY M3IMOJI3BAHETO HA MPOrPaAMHUPAHETO KAaTO CPEJCTBO 32 CBbP3BaHE
Ha TE3W [BE JUCUHUIUIMHH. Y4eOHWTE Marepuaiu ca pa3paboTeHnm Ha e3uka Python wu
JEMOHCTpHpAT MEXIyNpeIMeTHAaTa Bpb3Ka MEXAy Maremarukara (IpoduinpaHa MMOArNOTOBKA,
Monyn 3 ,Ilpaktudyecka marematuka™“ u Moayn 4 ,BeposSTHOCTHM W aHainu3 Ha JaHHU) U
uHpOpMaTHKaTa Ype3 MPOrpaMHH PELICHHUS Ha pa3IMYHU MAaTeMAaTHYEeCKU POOIeMH.

OcHOBHATa 1LIeJ Ha TE3H PECYPCH € J1a CE Ch3/1al€ BPb3Ka MEXIY TCOPETHUHHS MaTepHal
U HEroBOTO NPAaKTUYECKO IPWIOKEHUE, KOETO C€ OCBIIECTBABA 4Ype3 IPOrpaMUpaHe Ha
MaTeMaTH4ecKu 3a1adn. Upes npumepH U 3a1auu, peaausupanu B Python, yuenunure morat mno-
JeCHO J1a pa3z0epaT aOCTpakTHM MAaTeMaTHYECKHd KOHLEIIMH, KaTO TM HpuiaraT B KOHKPETHU
nporpaMHu pemenus. Paspaborenure pecypcu ca anpoOupaHu o BpeMe Ha 00yUHUTEIHU CECUU C
YUUTEJIN 10 MaTeMaTHKa U HHPOPMATHKA, KAKTO U Upe3 AUPEKTHO MPUIOKEHNE B yUeOHUS ITPOLIEC
C YUEHUIH.

Pesynrature oT ampoOanusra rnoayepTaBaT 3HAUMTEHOTO MOBUIIIABAHE HA MHTEpeca U
MOTHBAIMATA HA YIYCHUIIUTE KbM U3ydaBaHETO Ha MaTeMaTHKa 1 nHpopmaTuka. CUMyIaluuTe |
IIPOrPaMHUTE MOAYJIM Ca NHCTPYMEHT 3a aHIAKUPAaHEe Ha YUCHULIUTE B yUeOHHUS NPOLIEeC, KaTO UM
IPEJOCTaBAT Bb3MOXKHOCT 32 MHTEPAKTUBHO U JUHAMUYHO pa30rpaHe Ha ydeOHUs MaTepuall.

W3cnenBanero npeiara BaKHH 3aKIIOYEHUS] OTHOCHO MPAaKTUYECKaTa MPHIOKUMOCT Ha
TE3W PeCypCH B YUHJIMIIHATA MpakTuKa. PaspaboTeHnTe NUIAKTUYECKA MaTEepHaId MOTaT Ja ce

MHTETPUpPAT YCIEHIHO B OOYy4YEHHMETO 0 MaTreMaTuka M WH(GOpMaTuKa, KaTO MOJANOMOIHAT



YUYUTCIIUTC B IMPECAOCTABAHCTO HA HO-e(beKTI/IBHI/I " aHTaKupaly MCTOAMU Ha IMPCIogaBaHC. To3u
nmoaxoa HE CaMO YJICCHABA p336I/IpaH€TO Ha CJIOKHHK MaTCMaTHUYCCKHU KOHLCIIIKWKY, HO CHIIO TaKa
Ppa3BuBa U Ba)KHHU YMCHU 3a IIpOoTrpaMUpaHe, KOUTO Ca OT ChIICCTBCHO 3HAYCHUC 34 CbBPECMCHHUA

o0pa3oBaTesieH MpoLec.

Karashtranova, E., Goldreich, A., Borisova, N. (2024) On Integration of STEM Modules
in Mathematics Education. Mathematics and Informatics, 67(2), pp. 119-131
https://doi.org/10.53656/math2024-2-2-oni

(Journal Impact Factor: 0.2) Q4

ISSN: 1310-2230 eISSN:1314-8532

Cratuara mpeacTaBss pe3yJTaTUTe OT MPOBEJEHO EeMIMPUYHO M3CIIEABaHE 3a
e(eKTUBHOCTTA OT M3MOJI3BAHETO HA MOAYJH 3a MpobieMHo 6a3upano oOyudenue (Project Based
Learning, PBL) B koHTeKkcTa Ha 00yYeHHETO 1O MaTeMaTHKa CpeJ YUYEHHUIM OT JEBETH Kjac B
N3paen. OcHoBHAaTa 1€ € Aa ce u3cienBa Kak npuioxeHuero Ha PBL moaxona Biusie Bbpxy
MOTHUBALMUATA, CaMOOLIEHKAaTa M BB3IPHUATHETO 3a YMECTHOCT Ha Yy4eOHUs MaTepual cpen
YUEHHMIIUTE, KaTO C€ IOCTaBM AaKIEHT BBbPXY MpOMsHATa B TE3W AaCHEKTH Mpeaud U Clief
BHE/IPSIBAHETO HAa HOBA yyeOHa mporpama, 0azupaHa Ha mpobaeMHO 0a3upaHOToO 0OyUEHHE.

B pamkuTe Ha mpoy4yBaHETO € pa3pabOTeHa MHOBAaTHBHA IMporpama, NpeaHa3HadYeHa Ja
CTUMYJIUPA Pa3BUTHETO HA KPUTHMYHO MHUCIIEHE M aKTHBHA AHTAKUPAHOCT HAa YYEHULUTE C
yuebHus npouec. IIporpamata e Ouia mpuoXKeHa B EKCHEPUMEHTAIHU YCJIOBUS, KBIETO €
OLIEHEHO BB3ACUCTBUETO M BbPXY LIEJICBUTE IPYIU — YUEHUIM U yuuTenu. CrienualHo BHUMaHUE
e o0bpHaTO Ha Bb3MOKHocTUTEe Ha PBL 3a mopoOpsiBane Ha mpernojaBareickaTa MpakTUKa U
MOTHBUPAHETO HAa YYEHUIUTE, KAKTO U Ha €(PEeKTUTEe BBPXY pa3iIMyHU HOATPYIHU OT YUECHHUIH,
BKJIIOYMTEIHO TaKMBa C PA3IMYHU HHMBAa Ha MpEIuIIHA HOJATrOTOBKA U pa3jIMYHU COLMAIHO-
MKOHOMHYECKHU MPO(UITH.

Metoponorusta Ha M3CJIEIBAHETO BKJIIOYBA HM3IOJ3BAHETO HA BBIIPOCHUIIM, MPHJIATaHU
Ipeay U Cle] Iporpamara, KOUTO U3MepBaT YCEIaHEeTO 3a CIIOCOOHOCT Ha YUEHHIIUTE, TAXHOTO
BB3IPUATUE 32 YMECTHOCTTa Ha y4yeOHMsS MaTepHuall, KaKTO M CTEleHTa Ha MOTHBALUSA KbM
o0y4yeHHeTo Mo MareMaThka. JlaHHUTEe ca aHAJU3UPAHH C TOMOIITa Ha KOJWYECTBEHH H
Ka4eCTBEHN METOJM, KOETO IMO3BOJIABA I[UIOCTHA OIICHKAa Ha BB3JEHCTBHETO HA NpOTpamMaTa.

AHanu3bT Ha pEe3yNTAaTUTE pa3KpuBa 3HAYUTEIHO MOBHILABaHE Ha MOTHBAIIMOHHUTE (hakTOpH,
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KaTo Hai-u3pa3eHO € TOBUIICHHWETO B CAaMOOIICHKAaTa M YCEIIAaHETO 3a BaXXHOCTTa Ha
MaTeMaTUKaTa KaTo y4eOeH MmpeaMeT.

Pesynrarure mokasBaT ChIO Taka, Y€ U3MOI3BAHETO Ha MPOOJIIEMHO O6a3upaHo oOydeHHe
BOJIM /IO MTOJIOKUTETHH IPOMEHH B y4€OHUTE HATJIACH HA YUYCHHUIIUTE, KATO 3HAYUTEITHO YBETH4aBa
TAXHATA AHTAXHUPAHOCT M MHTEpPEC KbM mpenmera. [10-KOHKpPETHO, yUEHUIUTE, Yy4acTBAIlld B
mporpamara, JEMOHCTPHUpAT TIIOBHIIEHA YBEPEHOCT B CBOUTE CIIOCOOHOCTH H IO-TOJSIMA
MOTHBAIMsI Ja C€ CHpPaBIAT C MaTeMaTU4YeCKH IMpeAu3BUKATENICTBA. ToBa MOTBBPXKIaBa
edexktuBHOCTTa Ha PBL karo meron 3a momoOpsiBaHE Ha KauyeCTBOTO Ha OOYYEHHETO IO
MaTeMaTHKa U 32 Pa3BUTHE Ha KITFOYOBU YMEHUS 32 pPelllaBaHe Ha MPOOJIEMHU U KPUTUIHO MHCIICHE.

W3cnenBaHeTo mpeaocTaBs IEHHH HACOKH 3a YUUTEINTE, KaTo IMOKa3Ba, Y€ BHEAPSIBAHETO
Ha PBL Monynmmu moke na mompuwHeEce 3a Ch3JaBaHETO Ha IM0-aKTHBHA M CTUMYJHpalla ydeOHa
cpena, KOSTO MOAKPENs YYSCHHUIIUTE B MPoIleca Ha OBJIaIIBaHE HA MATEMAaTUYECKUTE KOHIICTIIIHUH.
[IpoyuBaHeTo pa3KpuBa 3HAUUTENHHS NOTEHIMAT Ha NpoOJIeMHO Oa3MpaHOTO OOy4YeHHE 3a
MIOBHIIIABAHE HA MOTHBAIMATA M CAMOOIICHKATa HA YUYCHHUIIUTE, KOETO I'0 IMPaBH €(PEKTUBEH MOIXO/T

3a MOACPHHU3aUA Ha MAaTEMATUUICCKOTO O6p330BaHI/IC.
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l. MONOGRAPH

Nadezhda Borisova, Utilizing Natural Language Processing Algorithms to Extract
Information from Texts in Bulgarian Language, University of Nis§, Faculty of Sciences and

Mathematics, Nis, 2024, ISBN 978-86-6275-158-4

This monograph delves into information extraction using natural language processing
algorithms. It provides a comprehensive scientific exploration of natural language processing
techniques designed to address specific text analysis challenges related to the unique
characteristics of the modern Bulgarian language. The primary focus of this research is the creation
and implementation of text-processing techniques in Bulgarian, which is particularly important
due to the lack of advanced language technologies for this language compared to English and other
European languages.

The introduction section of the monograph provides a thorough analysis of the current
status of language technologies for the Bulgarian language. It emphasizes the notable gap in
advancements between leading languages, such as English and Bulgarian. The research aims to
tackle these challenges, noting that the intricate morphology of the Bulgarian language adds
complexity to text analysis. Therefore, this study proposes effective solutions to address these
specific requirements.

Chapters 1 and 2 provide a comprehensive overview of the primary methods and
classifications used at various stages of the information extraction process. The current
methodological approaches are presented, and their significance is discussed in relation to
achieving accuracy and efficiency in processing large sets of text.

In the third chapter, practical examples of natural language processing techniques in

Bulgarian language texts are discussed. These techniques are implemented within the General



Architecture for Text Engineering (GATE) framework and include part-of-speech tagging,
identifying relationships between named objects, using regular expressions, and developing a
lemmatization tool for Bulgarian. Additionally, the use of ontologies, which play a key role in
extracting semantic information from unstructured text, is also discussed.

Chapter Four focuses entirely on using ontologies in information retrieval and knowledge
management, which are essential for automated text analysis systems. This chapter discusses
specific applications to show how ontologies can help identify and organize knowledge in
unstructured texts. These approaches are valuable for knowledge mining research and the methods
proposed can be applied across different scientific and industrial domains.

The methodology detailed in the monograph will be helpful for students and researchers
working with natural language processing and extracting information from Bulgarian texts. The
monograph contributes to the advancement of this field and offers approaches that can assist in

future research and development efforts to improve the automated processing of Bulgarian texts.

I. ARTICLES PUBLISHED IN SCIENTIFIC PUBLICATIONS, REFERENCED AND INDEXED IN
WORLD-FAMOUS DATABASES WITH SCIENTIFIC INFORMATION - SCOPUS OR WEB OF
SCIENCE

Borisova, N. & Karashtranova, E. (2022). Converting Numeral Text in Bulgarian into
Digit Number Using GATE. Mathematics and Informatics, 65(3) pp. 231-246,
https://doi.org/10.53656/math2022-3-2-con

(Journal Impact Factor: 0.2) Q4

ISSN: 1310-2230 eISSN:1314-8532

The article introduces an algorithm for annotating numerical data in Bulgarian text,
regardless of whether they are written in words, numbers, or a combination of both. This algorithm
is designed to make it easier to process numerical data in natural language texts and to provide an
accurate estimation of their numerical values. To achieve this, a specialized configuration file for
analyzing the Bulgarian language was developed and integrated into the General Architecture for
Text Engineering (GATE), which is open-source software widely used for natural language
processing tasks.

The method aligns with the grammatical and syntactic characteristics of the Bulgarian
language, which involve variations in the genders and numbers of numerals. This feature not only

simplifies the identification of numeric data, but also provides a foundation for more advanced

2
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annotations associated with various types of units of measurement, currency symbols, and other
categories based on numbers.

To assess the effectiveness of the suggested algorithm, an experiment was carried out using
a sample set of numerical data presented in words. The data adhere to the rules for constructing
numeral nouns in the Bulgarian language. The sentences studied include numerals of different
genders — masculine, feminine, and neuter — to demonstrate the algorithm's adaptability and
versatility across various contexts.

The results of the experiment demonstrate that the annotation accuracy is high. All
numerical data in the text are correctly identified and marked as Number annotations. Furthermore,
the value feature of each annotation contains the actual numerical value of the element in question,
represented in numeric format (type Double). This makes the algorithm suitable for more complex
tasks that involve automatic text processing and the extraction of numerical data, such as financial
documents, legal texts, and technical descriptions.

This approach has the potential for future expansion. This could include integrating
additional features to recognize different units of measurement, automatic currency conversion,
and other applications related to numerical data processing. The current development can be a
starting point for further research and innovation in the field of natural language processing and

automatic annotation of numerical data in text.

Hadji, A., Kholladi, M.K., Borisova, N. (2024). Enhancing Spatial Information Extraction
from Arabic Text: A hybrid approach with ontology and rule-based. Ingénierie des
Systemes d’Information, 29(4), pp. 1261-1273.

https://doi.org/10.18280/1s1.290402

(SJR:0.239) Q4

ISSN:1633-1311E-ISSN:2116-7125

The article suggests a new hybrid approach to automatically extract spatial information
from Arabic text documents. This information can then be integrated into Geographic Information
Systems (GIS). The main objective of the research is to automate the extraction process and
improve the performance of GIS systems by addressing the current challenges in Arabic text

processing. The aim is also to improve the efficiency of Arabic Natural Language Processing
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(ANLP) resources. This research aims to contribute to the advancement of language technologies
for Arabic, which are relatively underdeveloped compared to other languages.

The initial phase of the proposed methodology includes creating a spatial ontology
specifically to organize, annotate, and extract spatial information from Arabic texts. The ontology
serves as a structured semantic framework that allows more effective handling and analysis of
spatial data within texts. This is a crucial step to guarantee the reliable and precise processing of
extensive text collections, with the ontology model offering the essential structure to streamline
the extraction of spatial relationships and dependencies.

During the second phase of the research, specific rules were developed based on the Java
Annotation Patterns Engine (JAPE) to distinguish and classify different types of spatial
information. These rules are integrated into the General Architecture for Text Engineering (GATE)
text analysis platform, which allows automated text processing. The use of JAPE rules is a crucial
component of the hybrid approach, as it combines various techniques for annotating and
classifying spatial features, resulting in high accuracy and flexibility in geographic information
retrieval.

The hybrid approach proposed here contributes to the automated extraction of spatial
information from Arabic text documents. This approach has significant implications for practical
applications such as mapping, spatial analysis, and geographic modeling, where accurate data
extraction from texts is essential for system performance.

The successful results of the experiments emphasize the potential of the hybrid approach
for various applications. These results not only show its effectiveness in retrieving geographic
information, but also suggest the possibility of further developing the technology for other areas
of natural language processing related to spatial data. The proposed model presents new
opportunities for automating information extraction and integrating ANLP in different spatial
analysis contexts, contributing to the advancement of linguistic technologies for Arabic and their

applications in GIS.

Borisova, N., Karashtranova, E., Atanasova, I. (2024) The advances in NLP Technology
and its impact on modern society. International Journal of Electrical and Computer
Engineering (IJECE)

(SJR: 0.322) Q3




ISSN 2088-8708 E-ISSN 2722-2578

The article gives an overview of the current state and progress of Natural Language
Processing (NLP) technologies. It emphasizes their impact in various fields, including machine
translation, spam detection, creation of natural language interfaces, and speech recognition
technology. Research covers both theoretical and practical aspects of NLP, outlining the main
achievements and challenges in these areas.

The analysis of modern NLP technologies reveals their interdisciplinary importance,
connecting fields such as artificial intelligence, machine learning, linguistics, cognitive science,
and social sciences. In particular, the paper explores how natural language processing technologies
can be applied to solving questions related to automated language understanding and generation,
recognition of different language structures, and processing of complex semantic and syntactic
contexts in both written and oral formats.

One crucial aspect of the analysis is the challenges associated with developing NLP
systems for various languages, especially considering linguistic diversity and variations in
grammatical and morphological structures across languages. The complexity of managing
linguistic nuances and grasping context is particularly emphasized, as it is essential to achieve
precise and reliable outcomes in applications such as machine translation and speech recognition.

The article discusses the socioeconomic impact of NLP technologies by examining their
applications across different industries. These technologies have a positive effect on the economy
by automating routine tasks and improving communication between diverse cultures and
communities. In the field of artificial intelligence research, NLP technologies are driving the
creation of new, more intuitive tools for human-computer interaction, thus reshaping the ways
humans and machines engage with each other.

Research demonstrates that the advancement of NLP not only fosters technological
progress but also improves understanding and integration of linguistic and cognitive aspects in
artificial intelligence technologies. This lays the groundwork for future innovation across various

sectors and underscores the role of NLP as a crucial element in modern digital transformation.

Gerakis, V., Atanasova, 1., Borisova, N. (2024) Trends in B2C E-Commerce to Enhance
Its Accessibility for Older Adults in Greece. Informatica, International Journal of

Computing and Informatics




(SJR: 0.308) Q3
ISSN:0350-5596 E-ISSN:1854-3871

The article discusses the findings of a study exploring the factors that influence the
adoption of e-Commerce by the elderly in Greece, with a focus on the role of information
technology and informatics in encouraging their participation. The research aims to provide
valuable information to web designers, companies, and service providers looking to develop more
effective and user-friendly e-Commerce platforms that meet the needs and preferences of older
consumers.

The study focuses primarily on the adoption of e-Commerce by older people, with the aim
of exploring the main challenges and factors that affect their participation in this type of
commercial activity. It is crucial to identify these factors in order to develop web platforms that
are tailored to this user group, taking into consideration accessibility, usability, and information
technology (IT) security for this demographic.

The research methodology is qualitative and involves conducting structured interviews
with representatives of the elderly generation. This approach aims to examine subjective
perceptions, expectations, and barriers to the use of e-Commerce among older people. The insights
gained from this study will help establish guidelines for optimizing IT solutions in the context of
e-commerce.

The study investigates the impact of IT services on the successful implementation and
adoption of e-Commerce, with a focus on developing scalable, secure, and customer-centric IT
systems to meet the specific requirements of older consumers. The article explores technological
factors such as convenience, interface, and security, as well as individual characteristics such as
age, education, and technical knowledge, which influence the participation of older people in
online shopping platforms.

In addition to individual and technological factors, the study also examines the
demographic characteristics of the older population of Greece that influence their willingness to
engage in e-Commerce. It pays special attention to barriers related to lack of technical literacy and
uncertainty about the use of digital technologies, and discusses opportunities to overcome these
obstacles through training and support programs.

The research emphasizes the need for an approach to develop e-Commerce platforms

tailored to the specific needs of older users. This involves improving the technological



infrastructure and developing educational initiatives aimed at increasing the digital literacy of
older people. Research findings provide recommendations for creating more accessible and
intuitive platforms that can facilitate a wider engagement of the older population in e-Commerce,

while increasing their trust and confidence in using digital technologies.

Milev, D., Borisova, N., Karashtranova, E. (2024) Framework for Designing Visually
Orientated Tools to Support Project Management. Mathematics and Informatics
https://doi.org/10.53656/math2024-5-2-fra

(Journal Impact Factor: 0.2) Q4

ISSN: 1310-2230 eISSN:1314-8532

The article discusses the design and development of a software product created to
streamline the organization and planning of tasks, projects, and ideas. The software offers an easy-
to-use interface for creating boards where users can visually represent their ideas by adding various
elements and tags. These interactive components help users to clearly illustrate their workflow and
easily highlight and update key parts of the plan when needed.

One of the main features of the software is its user-friendly format, which includes visual
elements such as icons and graphics to facilitate planning. These elements not only help users
organize tasks, but also promote the implementation of structured step-by-step plans. In addition,
the application allows quick and efficient sharing of plans with team members, facilitating
communication and coordination on collaborative projects.

The software product is designed to serve two main types of users: administrators and
ordinary users. Administrators have the ability to manage projects by creating and updating
activities, tracking progress, and ensuring data security. On the other hand, ordinary users can use
the application to organize their tasks and ideas, having access to all the flexible functionalities
that the platform offers.

Through the combination of intuitive design and flexible functionalities, the software
stands out as an effective means of improving organizational activity in the context of
collaboration and project planning. Its visualization and planning capabilities make it a useful tool
for teams working on creative projects that require a high degree of transparency in

communication.
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The paper describes simulation learning resources that have been created to facilitate
interdisciplinary learning in informatics and mathematics, with a focus on using programming to
connect these two subjects. The learning materials are developed using the Python language and
showcase the intersection between mathematics (specifically, Module 3 "Practical Mathematics"
and Module 4 "Probability and Data Analysis") and informatics through program solutions for
various mathematical problems.

The primary goal of these resources is to bridge the gap between theoretical concepts and
their practical application by solving mathematical problems through programming. By using
Python examples, students can better understand abstract mathematical ideas by applying them to
real programming solutions. These resources have been approved during training sessions with
math and informatics teachers and are applied directly in the learning process with students.

The results of the appraisal show a significant increase in students' interest and motivation
in learning mathematics and computer science. Simulations and program modules help engage
students in the learning process, providing an interactive and dynamic understanding of the
material.

Research provides valuable information on the practical application of these resources in
schools. The educational materials developed can be effectively integrated into mathematics and
computer science education, assisting teachers in delivering more effective and engaging lessons.
This approach not only aids in understanding complex mathematical concepts but also develops

essential programming skills for modern education.
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The article presents the results of an empirical study conducted on the effectiveness of
using Project Based Learning (PBL) modules in the context of mathematics education among
ninth-grade students in Israel. The main objective of the study is to investigate how the application
of the project-based learning approach (PBL) affects motivation, self-evaluation, and perception
of the relevance of the learning material among students. The study emphasizes the change in these
aspects before and after the implementation of a new curriculum based on project-based learning.

As part of the study, an innovative program was developed to stimulate the development
of critical thinking and active participation of students in the learning process. The program was
implemented under experimental conditions, and its impact on the target groups, students and
teachers, was evaluated. The study pays particular attention to the potential of PBL to improve
teaching practice and student motivation, as well as its effects on different subgroups of students,
including those with different levels of prior training and different socioeconomic profiles.

The research methodology involved the use of questionnaires administered before and after
the program. These questionnaires measured students' sense of ability, their perception of the
relevance of the learning material, and their motivation to learn mathematics. Data were analyzed
using quantitative and qualitative methods, allowing a comprehensive assessment of the impact of
the program. The analysis of the results revealed a significant increase in motivational factors, the
most pronounced being the increase in self-esteem and the feeling of the importance of
mathematics as an educational subject.

The results also showed that the use of project-based learning led to positive changes in
students' learning attitudes, significantly increasing their engagement and interest in the subject.
Specifically, students who participated in the program demonstrated increased confidence in their
abilities and greater motivation to tackle mathematical challenges. This confirms the effectiveness
of PBL as a method to improve the quality of mathematics learning and develop key problem-
solving and critical thinking skills.

Research offers valuable guidance to teachers by showing that the use of PBL modules can
help create a more engaging and interactive learning environment that aids students in
understanding mathematical concepts. The study highlights the significant potential of project-
based learning to increase students' motivation and self-esteem, making it an effective way to

update mathematics education.
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