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3a HAyYHHUTE TPyd0Be
Ha 1J1. ac. 1-p Pagosecra TogopoBa CTobpT
OTHOCHO: yyacTHe B KOHKYPC 32 JOLEHT B 00J1aCT HAa BUCIIe 00pa3oBaHue S.
Texnnuyecku HaykH 1o npogecuoHa HO HanpasJaeHue 5.3. KoMyHUKanMOHHA U
KOMIIIOTbPHA TeXHUKA, HAYYHA ClIeHATHOCT ,,JlnaTdopmeno 6a3upan qusain®,
nyoaukyBana B JIB, Op. 89/24.10.2025 r., B Bypracku abp:kaBeH yHUBEePCHUTET
»IIpo¢. n1-p Acen 31aTapoB*

[TyOnukanroHHaTa MU JIEMHOCT € B CbOTBETCTBHE C 00JIaCTTa Ha BUCIIETO 00pa3oBaHue,
npoeCHOHAIHOTO HAIpaBJIEeHUE M MpPEaMeTa Ha OOSIBEHHS KOHKYPC, KaTO MPEICTaBECHHUTE
TPyAOBE O0OXBalIaT H3CIENOBATEICKUTe MH HHTepecun B mnocineanutre 10 romumuu. Te
OTpa3sBaT IbJIrOTOJMIIHATA MU HAy4YHa U NPAKTAYECKA JEUHOCT, CBbpP3aH C JUTUTAIN3ALMA
Ha KYJTYpHO M HAaydHO HACJIEICTBO, CTAaHIAPTU3UpPAHE HAa NPOLECUTE U JAHHUTE,
pa3paboTBaHe Ha AUTUTAITHN OMOTMOTEKN M aHAINU3 HA BUPTYATHUTE PECYpPCH, BKIFOUUTEITHO
npusaraHe Ha M3KyCTBEH MHTEJIEKT 3a TAxHaTa o0padoTka. [lyOnukanuure Mu ca cho0pa3eHu
C HAaUMOHAJIHUTE W MEXIYyHApOIAHUTE HAyYHU IPUOPUTETH U IPEACTABIABAT MPUHOC 32
Pa3BUTUETO HA MOJAXO0AA KbM AUTHTAIN3ALMUATA HA HACIEICTBOTO.

Nmawm o6mo 33 Hayunu Tpyaa, myOJuKyBaHH B U3JaHHUS C HAYYHO PEICH3UPaHE WU B
COOpHUIIM ChC CUTHATYPA, C HAYYESH PEJAKTOP U U3/IaTEJICTBO, M ChOOPA3EeHH C HallMOHATHATA
¥ YHUBEPCUTETCKaTa 00pa3oBaTeIHO-HOPMATHBHA 0a3a 3a Mpu100uBaHe Ha HAYYHH CTETICHU
U 32 3a€MaHe Ha aKaJIeMUYHHU JUTHXHOCTH, OT KOMUTO: 1 MOHOrpaduveH Tpyna, | KHHTa Ha
0a3aTa Ha 3alllUTEH JAUCEPTALMOHEH TPYJ, 23 myOsuKanuu, peepupaHd U UHIEKCUPAaHU B
Scopus u Web of Science, 8 mybGnukamnuu B HepedeprupaHu CIIUCAHUS C HAYYHO PeIICH3UpaHe.

B Hacrosiuusi koHKypc ydacTtBam c 24 marepuana, OT KOUTO: 1 camocTositeNeH
MoHOTpaduueH Tpya, | myOnukyBaHa KHUTA Ha 06a3aTa Ha 3alIUTEH AMCEPTAIIMOHEH TPYH 32
IPUCHKJAHE Ha OoOpa3oBaTeJHa W Hay4yHa CTeNeH ,,JOKTop“, 17 HaydyHH myOIuKanuw,
pedeprupaHy U HMHJEKCHUpPaHM B CBETOBHOM3BECTHM 0a3y JaHHU C Hay4yHa HHGpOpMaIus
(Scopus; Web of Science), 5 myOnukanmu B Hepedeprupanu CiucaHus ¢ HAyYHO peleH3upaHe
U B COOpHUIIM C AOKJIAAHN OT HAyYHU KOH(DEPEHITHH.

[Tpunaram cnpaBka 3a 21 nuTupaHus B Hay4yHH MyOJMKALMH, KOUTO ca pedepupaHu u
WH/IEKCHPaHH B CBETOBHOM3BECTHU 0a3M JaHHM ¢ HayYHA WH(POpMAIHS.

W3cnenBanusta Mu, C KOUTO y4acTBaM B HACTOSIIMA KOHKYpPC, ce€ (POKyCHpaT BBPXY
JUTUTAIN3aluATa Ha KYyJTYpPHOTO HACJEICTBO, CEMAHTUYHUTE MOJENH, NPUIAraHeTo Ha
U3KYCTBEH MHTEJNEKT U pa3pab0TBaHETO Ha MHOBAaTHBHM LM(POBU pelIeHus 3a My3eiHU U
KyJITYpHH WHCTUTYUMH. B myOnukanuuTe ce mnpeacTaBs MOCIEAO0BATEIEH MPUHOC KbM
CTAaHJAPTU3UPAHETO HA IPOLIECUTE IO AWruTanu3auus B bbiarapus, BKIIOYHUTEIHO 4pe3
U3IPAKIAHE HA OHTOJIOTMM, CTPYKTYPUPAaHHM OIIMCATEIHW MOJAEIW U HMHTETPUPAHU
METOJOJIOTHH 32 YIPABJICHUE HA JUTUTAIIHUA PECYPCH.

Oco0eHo 3HauMMHU ca IPUIIOKHUTE Pa3pabOTKH, peaTu3upaHy B penlia My3eH, KbAETO
ca Ch3Ja/IeHU TUTUTAIHU (POHI0BE, UHTEPAKTUBHU €KCIIO3ULIMH, BUPTYaJIHU KojeKuuu 1 VR
cpeau. Te3n BHeApsBaHUSA JEMOHCTpUpAT €()EeKTHUBHO B3aUMOJEHCTBUE  MEXKIY
TEOPETUYHUTE MOJEIIN U IPAKTUUYECKUTE MOTPEOHOCTH HA KYJITYPHUTE UHCTUTYLIUU.



Hayunarta nponykuus BKIOYBA U pa3pabOTKHU B MOJIETO HA MOOMJIHUTE TEXHOJIOTHH,
€KOJIOTMYHUTE U3CJIECABaHMs, JUTHTAIHATa JOCTBIIHOCT, KAKTO M AHAJIW3HM Ha E€BPOIECHCKHU
KyJITYPHU TNOJUTHUKA M COLMAJIHOTO YIIPAaBICHUE HAa HAcJIeICTBOTO. VHTerpupaHeTo Ha
METOAM 3a IBIOOKO OOydYeHHE B aHaJIM3a HA HCTOPUYECKH BU3YyaIHU apXWBH Tpeisiara HOB
HOAXO/J] 32 UHTEpIIpeTalusa Ha HICTOpHUYECKH Ipolecu. B obiactTa Ha 00pa3oBaHUETO IPUHOC
IPEJCTABIABAT BHEPEHU YueOHH IIporpamu u miardopmu no podoruka, VR u reiim ausaiis.

[IpencraBenuTe Hay4HM TpyJIOBE€ MUMAT NPUHOC U KbM DPA3BUTHETO HA JUTUTAIHU
pelIeHNs 3a IPUPOJIHU HAYKH, JOCTBIIHOCT 3@ XOpa ChC 3PUTEIIHU YBPEXKAAHUS U MOOWIHU
w1aTopMu 3a JOKYMEHTHpaHe Ha OMOJI0rMYHO pa3HooOpa3ue. BkitoueHu ca u n3cienBaHus
B o0nacTra Ha €BpPONEHUCKUTE KYyJITypHU HOJUTHKH, HAChPYaBaHETO Ha KYJITYPHOTO
MHOrooOpa3ue W UWHTETpHpaHETO Ha OONIHOCTH B TMPOLECHUTE HA YIOpaBlIeHHE Ha
HacyeacTBOTO. JlOMBIHUTENHN pPa3pabOTKM BKIIIOYBAT BrpaxkgaHe Ha Al um apiaOoko
o0yueHHe B MCTOPUYECKH H3CIIECJBAHMs 4Ype3 aHalu3 Ha JIMLA OT apXUBHU (ororpaduu,
no/100psiBaHe Ha (PU3MYHU CUMYJALMM 4Ype3 HEBPOHHM MPEKU, KAaKTO U BHEJPSBAaHE Ha
MHOBAIlMM BBB BUCLIETO OOpa3oBaHHe 4pe3 pobdoruka, VR u reiim nuzaiiH. Tasu mmpoka
Hay4YHa M NPUWIOKHA aKTUBHOCT JEMOHCTPUPA CUCTEMATUYEH IMTOAXOJ] KbM Ch3JaBaHETO Ha
U(PPOBU pelIeHus ¢ 00IIeCTBEeHa, KYIATYpHa U 00pa30BaTeIHa 3HAYMMOCT.

TemaTuuen 6udanorpadcekm od3o0p:

I. Iururaau3anus Ha KyJTYPHOTO HACJIECTBO

ToBa TematnyHO HampaBieHHe OOeAMHSIBA PaObOTHTE, B KOUTO AWTHUTAIU3AIMATA HA
KYJITYPHOTO HAcCJEACTBO CE€ Pa3IVIekKJa ISIIOCTHO KaTO IOJUTHKA, CTAaHAAPTH, MOJEIU H
peaNHu Mpolecu B WHCTUTynuuTe. MoHOrpadusaTa 3a IUTHTAIM3alMs Ha OBIrapCcKOTO
KylITypHO HacienctBo (my0:a. Nel) odepraBa pamkaTa: MEXKIYHApOJHU M HalMOHAIHU
CTaHJAPTH, YCTOMYMBU MOJECIIH 3a BHEAPSIBAHE, Bpb3KaTa MEXAy My3elHaTa MPaKTUKA ,,HA
XapTus“ u chBpeMeHHHTE IU(poBU XpaHwnuila. Kaurata, 6azupana Ha AMCEPTALMOHEH
Tpyn (myO6mn. No2), mpoabipkaBa Ta3u JIMHUS, KaTO IMOKa3Ba KaK Ch3JaBaHETO HAa €AMHEH
CTaHJAPT 32 ONMCAHUE HA My3€WHH KOJIEKIIUU U U3IPAKIAHETO HA OHTOJIOTHYEH MOJIEI BOJAT
JI0 PEAJIHO YCKOPSIBAaHE M YJIECHSBAHE Ha MPOLIECUTE N0 JOKYMEHTHUPAHE U OOCIyKBaHE Ha
rpaXJaHd. B NO-IIMpOK KOHTEKCT, aKUEHThT BBPXY AUTUTAINA3ALUATA ITOCTEIIEHHO C€
npeHacs ¥ KbM HEMaTepUaTHOTO HACJIEACTBO U KbM YMEHUSITA Ha XOpaTa, KOUTO paboTsT ¢
HETO B IMyOJIMKAllMU, TOCBETEH! HA BAJIOPU3ALMATA HA KYJITYPHOTO HACIEACTBO B CEJICKU U
nepudepan obmuocTr (my6nm. Ne6) w Ha crpaTermuyeckara pojs Ha IdpoBara
TpaHcpopMmanusi B KyaTypHusi cektop Ha EC (my6s. Ne§). Taka B ToBa HampaBjeHHE ce
IIpOCIIesABa IBTAT OT ,,KaK J1a JUTUTaIU3upaMe’ 0 ,,KaK JUIMTAIu3anusTa IPOMEHs CaMOTO
pa3zOupaHe 3a KyJITYypHO HAacJIeICTBO U HETOBOTO YIIPaBJICHUE .

I1. OHTO/IOTMHM, CEMAHTHYHU MPEKH U JUTUTAJIHUA OMOJIMOTEKH

Hampasnennero e GpokycupaHo BbpPXY ,,HEBUAUMUS CKEJIET HA TUTUTAIHUTE CUCTEMU
- OHTOJIOTUUTE, CEMAaHTUYHUTE MOJICIIN U apXUTEKTypaTa Ha JUTUTATHUTEe Oubnmmorekn. Tyk
nomnajar u3cjaeIBaHusATa, KOUTO HE CaMO JUTUTAIU3HPAT OOCKTH, a Ce TPIKaT 3a ,,CMHUChJIa™
uM B mudposa cpena. [lyOnukanusara 3a aururanHara OuOIMOTEKa C MPABOCIABHU WKOHU
(my6n. Ne3) moka3Ba Kak CEMaHTUYHOTO ONUCAHUE Ha HUKOHOTPA(PCKOTO ChAbpP)KAHUE
(MOTHBH, CIIEHH, TICPCOHAXKH ), MOKE J1a ObJIE CBBP3aHO C KOHKPETHA COPTYEpHA apXUTEKTypa
¥ (QYHKIIMOHAIHOCT 3a THPCEHE W BU3yaln3alus. B Jormdecko mpoawbKeHue, padboTara
BHPXY 0a30Ba OHTOJIOTHUS 32 OOEKTH OT HEMATEPHUAITHOTO KYJATYPHO HACIEACTBO (my0sr. Ne9)
pasmmMpsiBa CTaHAAPTHUS MOJIEN, 3a 1A ,,100epe” cloKHU (EHOMEHH KaTo o0uvau, 3aHasITH
U putyanu. TpeTuar akieHT € KOHIeNuusTa 3a ,,JIuruTamHuTe KoJeKuu Ha byprackus



my3ei* (my6s. No2l), xkbAE€TO IUTHUTAIHUTE OOEKTH OCBEH upe3 nobaBeHu (haiinmoBe, ce
NpPECTaBAT KAaTO €JIEMEHTH B MHTEPAaKTHBHA Cpefla, B KOATO IMOCETUTENAT MOXE Ja ce
3aro3Hae CbhC ChABPKAHUETO B IbJI004YMHA. Taka ToBa HampaBjeHHe ouepTaBa CeMaHTUYHATA
U apXUTEKTypHATA OCHOBA, BbPXY KOSITO CTHIIBAT MHOXKECTBO KOHKPETHH MPUIIOKEHUSI.

II1. BHeapsiBaHe HA TEXHOJIOTHMH B My3€H U KYJTYPHU HHCTUTYLUH

ToBa € Hal-NPAaKTHUKO-OPHUEHTUPAHOTO HANPABICHUE WU TOKa3Ba, KAK JIUTHTAITHUTE
TEXHOJOTUU HABIIM3AaT B W3JIOKOCHUTE 3alll, TYPUCTHYECCKUTE OOCKTH U TPAJCKHUTE
npocTpaHcTBa. B Hero momagaTt pa3pabOTKH, MOCBETEHH HA BH3YaJIHOTO MpPEICTaBsHE Ha
My3eiHU apTedakT U poJisiTa Ha AUTUTAIN3alusATa PU U300pa Ha ONITUMAJTHU JU3aliHEePCKU
pemrenus 3a ekcrozunuu (my6s. Nel2). JIse myOnukanuu (my0Osr. Nel3 u Nel4) pasriexnar
WHTETPUPAHETO HA BHPTyalHa peaiHocT, 3D kaprorpadupane, WHTEpAKTHBHU WIPH U
JTUTUTATHU OMOJIMOTEKH B KOHTEKCTA Ha TYPUCTUUYECKH OOEKTH C UCTOPUYECKO 3HAUCHHE —
OT OOIIM MOJIXOAU A0 KOHKPETHHS MPUMEP C €KCHO3UIMOHHUS LEHTHD ,,AkBe Kamuae* B
Byprac. Cratusita 3a MeTOIMTE 32 BU3YyalU3alUsl 1 UHTEPAKTUBHU HH()OPMAIMOHHU CUCTEMU
3a MoMyJsipu3rpane Ha HacueAcTBOTO (mmy6s. Nel6) mpaBu Mo-mIMPOK TEXHOJIOTHYEH 0030D,
Karo oOpblla BHUMaHWE M Ha OapuepuTe Npel BHEAPSBAHETO — II€HA, IEPCOHA,
3aKOHOJATEIHW OTpaHWYCeHHs. B  CBIIOTO BpeMe IMO-paHHUTE MyOIuKamuu 3a
murntanu3anuara Ha ¢ormoBere Ha PUM-bByprac (my6m. Ne20) m 3a ch3maBaHeTo Ha
BUpTyajHa €KCHO3UIMsS ¢ UKOHU (mmyOs. Ne22) moka3BaT MbpBUTE CTBIKHU, MPOOIEMUTE U
IIOCTENIEHHUS IPEXOJ OT ,,XapTHEH  KbM JUTHTAIICH MY3€H.

IV. Iururajiiy apXvMBU U HAYYHO HACJIEJACTBO

[To-mManko BUAMM, HO M3KJIFOYUTENHO LIEHEH IJIACT € HAyYHOTO HACJENICTBO, MA3eHO B
apXMUBUTE W MEPUOJAMYHHUTE M3AaHUs Ha my3eute. [lyOnukanusita 3a Qurutaiu3anusata Ha
HAay4YHUTE U3JaHusl Ha Obiarapckure Mmyseu (mmy0i1. Ned) moctaBs mpobiiema 3a JIeceTueTus
HATpyHaHU, HO TPYAHO JOCTHIIHM CTAaTHHM U MOKa3Ba KaK JAUTUTANIM3AIUATA U KOPEKTHATa
aHOTaIUsl MOTaT J1a BPHAT ,,B )KMBOT T€3W 3HAHMS YpPE3 OTBOPEH IOCTHII U UHTETpallUs B
eBporieiicku Tuiargopmu. CxoneH mpoOsieM W ThPCEHE HA pEIIeHHWE Cce ONHMCBAT B
nyOnukanusara 3a ,M3BecTusiTa Ha OBIATapcKUTE My3edu™ KaTto Oe3leHHH, HO 3a0paBeHU
uzcneaBanus (myos. Ne23). B mo-koHuentyaneH IUIaH cratusita ,,IpaHcpopmupanu B
ur(poBU pecypcu — HOB JKHUBOT 3a U3CJIEIBAaHUATA HA KYJITYpPHOTO HaciaeAcTBO  (mmy0i1. Ne24)
npociie/isiBa ThPCEHETO Ha Hail-aJIeKBATEH MOJIEN 3a JUTHTAIN3AlMs HA HAyYHUTE apXUBU U
npenctaBs 0a30Ba OHTOJIOTHSI, CTBHIIBAILlA HA MEXIYHApOJIHU CTAHIAPTU U CBBpP3aHA ChC
CBHINECTBYBAIATa CHCTEMA 32 TUTUTAIN3AINS HA My3eHHUTE OOCKTH.

V. TexHOJOTHYHU MHOBAIIUM 32 IPUPOJIHU HAYKH U JOCTHIHOCT

Tyk e pa3Bura Temara 3a JUTUTAIHUTE TEXHOJOTHMH B JIBE CIEUU(PUYHUA TOCOKU —
NPUPOJHUTE HAYKH M JOCTBITHOCTTA 33 XOpa ChC 3PUTENIHU yBpexnaHus. B pamkute Ha
npoekta ORCHIS (my6i. NeS) maururanuzanusara € npuiiokeHa KbM OHOpazHOOOpa3UETO:
chOupaT ce naHHu 3a opxujaeu B CTpaHmka, pa3paboTBa ce MOOHIIEH copTyep 3a JIeCOBBAU
u O6uonosu u yeb miardopma, KosTo 00eauHSABA MHPOPMAIHMATA U MOATIOMAara yCTONYNBU
U3CJIEIBaHUS HA MOIMyJIaluu 1 MecTooOuTanus. CTaTusTa 3a TaKTWIECH TpaguyueH IUCIUIeH
(my6:1. Ne7) mokasBa Kak TUTUTATHOTO H300pakeHHEe MOXKe J1a ObJie ,,[IPEeBEACHO B TAKTUITHA
dbopMa, TOMBIHEHO ChC 3BYK, TaKa Y€ XOpa ChC 3PUTEIHU YBPEXKAAHHUS Ja MMAT IO-
IBJTHOLIEHHO TPEXHUBSIBaHE HA KYATYPHO ChIAbpkKaHue. VI B 1BaTa ciiydas AWTHTAITHUTE
TEXHOJIOTUM HE Ca CaMO MHCTPYMEHT 3a NPEICTaBsiHE, a CPEACTBO 3a paslIUpsBaHE Ha



JOCTBIIA 10 IPUPOIHU OOEKTH WK 10 KyJITYPHHU PECYPCH, KOUTO HHAYE OCTABAT HEJOCTHITHH
3a OIIPENEICHU IPYIIH.

VI. Al, VR # nHKE€HEpHH TEXHOJIO0T U1

Tyk ca obenuHenn pa3pabOTKH, B KOUTO (DOKYCHT € BBPXY M3KYCTBEHHUS HHTEIEKT,
WH)XKEHEPHUTE MOJIENTU U HOBUTE 00Pa30BaTEIHU CPEAM, a KYJATYPHOTO HACJIEACTBO YECTO CE
SBSIBA KOHKPETHO NPHWIOKEHUE WM TO-IIUPOK KOHTEKCT. YacT or myOnmkamumre ca
CBBP3aHU C HEBPOHHU MPEXKH U ABIO0KO 00yUeHHE B pa3IMYHU JOMEWHH - MIOBUIIABAHE HA
peanus3bM B pu3ndHU/UrpoBu apurarenu (my6sa. Nel(), ”HTETUTEHTHU METOIM 3a aHAu3 U
peAyKIMs Ha MapaMeTpu Mpu Kiacuukanus Ha pak Ha rppaaTa (my06:a. Nell), mogenupane
Ha time-delay pexypeHTHH HeBpoHHU Mpexu 3a ananu3 Ha EKI' curnamm mo Bpeme Ha CPR
(my6m. Nel5). Pasrmexxma ce ponsita Ha poOOTHMKAara, BUPTyaJHUTE J1adOpaTopuud |
CUMYJIAllMUTE B HMHKEHEPHOTO oOpazoBaHue (myOn. Nel7), xakto u pa3paboTBaHETO Ha
aKaJeMUYHa AMCLUMIUIMHA [0 IedM Iu3ailH UM BUpTyailHa peasHocT (myOma. Nel8), xosito
CBBbp3Ba JAM3aifH, WHKEHEPCTBO M HMHOBAlMU. B Ta3u IWHUS €CTECTBEHO CE€ BIIMCBA U
npuioxkeHneTo Ha deep learning 3a pa3no3HaBaHe Ha JIMIA BbPXY UCTOpUUECKH hoTorpadcku
naHHu (mmy6s. Nel9), kpaeto Al mognomara aHanu3 Ha UCTOPUYECKHU CHOUTHS U COLMAIHU
MO/IEJIH.

Pe3loMeTa Ha HAyYHHMTe MyOJMKALMHA 32 YYacTHe B KOHKYypca

1. ,Digitalization of Bulgarian cultural heritage: Introduction, guidelines, standard“
Radovesta Stewart, 2025, 30. bypeacku owpowcasen ynusepcumem ,,Ilpogh. 0-p Acen
3namapos“, ISBN 978-619-7559-76-7
Pe3tome: Ta3u mMoHOrpadusi CHHTE3Wpa W pa3lIMpsiBa W3CIICABAHHS, MyOJIMKYBaHH IPEIn

TOBa B TMOpEUIa OT HAyYHU TPYAOBE, KOUTO IOMPHUHACAT KAKTO 332 TEOPETHUHUTE, Taka M 3a
NPWIOKHUTE W3MEPEHUs Ha JTUTHUTAIM3alUATa Ha KyJITYPHOTO HacieAcTBO B boemrapus. Ts
pasriiekaa YCTAHOBCHHTE MEXAYHAPOJTHU CTAHIAPTH 32 apXUBUPAHE U JUTUTAIHO ChXpaHEHUE,
3aeHO C HATpYIaHWs HAllMOHAJICH OIHT, 33 J]a C€ MACHTU(DUIMPA OIXOIAI] M YCTOWIHB MO 32
BHE/IpSIBaHE B OBIATapCKHsi MHCTUTYLMOHAIEH KOHTEKCT. B mpoabikeHne Ha MHOTO JIeCeTUJIeTUs
MY3CeHHHUTE CHCIHAINCTH JOKYMEHTHPAT CBOUTE TEPCHHN HAOIOICHHS U PE3YJITATH OT M3CIICABAHNUS
NPEeIMMHO Ha XapTHus, Ch3AaBAKU 3HAYUTEITHU KOJIEKIIMHU OT apXWBHH Marepuaiu. To3u cOOpHUK
ChC CTaTHHM O4YEpTaBa Pa3BUTHUETO KAKTO HAa OOIMIM, Taka W Ha CICNM(PUYHHU 3a JdajgeHa o0jacT
OHTOJIOTHH, BIOCJIEJCTBHE MHTETPUPAHU B MyJITUMenuiiHaTa aurutaiHa Oubimoreka MusLib. B
pamMkuTe Ha Ta3u IargopmMa ca BHEAPEHH (YHKIMOHATHOCTH 33 CEMaHTHYHO aHOTHpAHE,
MHJIEKCHPAaHE U KOHTEKCTHO-3aBHCUMO ThPCEHE, KAKTO ¥ MOYJIH, 0a3UpaHu Ha U3KYCTBEH HHTEJEKT,
KOWTO MOJIBbPIKAT W3BIMYAHETO HA 3HAHMS M JONPUHACST 32 CTAHIAPTU3AIUATA HA IPAKTUKUTE 32
murutanu3anus. [[pakTHdeckoTo BHEApsSBaHE HA TE3W CEMaHTUYHH CTPYKTypH B CHUCTEMara 3a
JIUTUTATU3aIus Ha PernoHaneH ucropuuecku Myseit — Byprac moBese 10 ToBa MHCTUTYNHATA J1a
CTaHe MmbpBaTa B bearapusi, KOATO MPEAOCTaBsl MyOJMYEH MOCTHII A0 AWTHUTAIHO XPAHWIHILE OT
630 16 000 apredaxra.

Abstract: This monograph synthesizes and expands upon research previously published in a
series of scholarly works that contribute to both the theoretical and applied dimensions of cultural
heritage digitization in Bulgaria. It examines established international standards for archiving and
digital preservation, together with the accumulated national experience, in order to identify an
appropriate and sustainable model for implementation within the Bulgarian institutional context. For
many decades, museum specialists documented their field observations and research results primarily
on paper, producing substantial collections of archival material. This collection of articles outlines
the development of both general and domain-specific ontologies, subsequently integrated into the



multimedia digital library MusLib. Within this platform, functionalities have been implemented for
semantic annotation, indexing, and context-aware retrieval, as well as artificial intelligence—based
modules that support knowledge extraction and contribute to the standardization of digitization
practices. The practical implementation of these semantic structures in the digitization system of the
Regional Historical Museum — Burgas has resulted in the institution becoming the first in Bulgaria to
provide public access to a digital repository of nearly 16,000 artifacts.

2. WJAueumanuzayusa na kynmypuo nacineocmeo*, Paooeecma Cmiovpm, 2025, H30.
bypeacku ovporcasen ynusepcumem ,, Ilpogh. 0-p Acen 3namapos“, ISBN 978-619-7559-72-
9
Pe3iome: B knurara, 6azupana Ha AUCEPTAIIMOHEH TPy, 3amuTeH BKkpas Ha 2020 roauHa, ca

MPEJICTAaBEHU KaKTO HAyYHU, TaKa U MPUIOKHU MPUHOCH, HACOUEHU KbM PA3BUTHUETO HA MPOIIECHUTE
M0 JUTHTAIM3alUsHa KyJITYpHOTO HacjeacTBO. M3cienBaHu ca MexAyHapOAHHUTE CTaHAAPTH U
OBITAPCKUAT OMHUT B 00J1aCTTa, KATO € MOAYEePTAHO 3HAYCHUETOHA Ch3/IaBAHETO HA CIMHEH CTaHIAPT
3a OMMCcaHUe Ha My3eHHUTE KOJIEKIMH. B Ta3u Bpb3Ka € MpOoBe/leH eKCIIEPUMEHT 3a U3TpaXkJaHe Ha
OHTOJIOTHYEH MOJIEIl, KOWTO TMpejiara CTpyKTypa u aTpuOyTH 3a CHCTeMaTH3UpaHe Ha 3HAHUATA 32
o0eKkTUTe OT KYyITYypHOTO HaciencTBo. Cucremara aBTOMaTH3Mpa Ipolleca MO Cbh3/IaBaHE Ha
3aIBJDKATETHATA JOKYMEHTAIMS 32 KYJITYPHUTEIICHHOCTH M 3HAYMTEIHO CHhKpallaBa BPEMETO 3a
U3TOTBSIHE HA CIpPaBKUM OOCTYy)KBaHE Ha TpakIaHU. Peanm3upaHuAT MoAXO0J 32 aBTOMAaTU3UPAHO
OTKpMBAHE Ha aHAJO3W YJIeCHSBa paboTara HAa CHEIHAIMCTUTE, ANPOBEIACHHUTE EKCIIEPHUMEHTU
JoKa3BatT e()eKTUBHOCTTA HA CH3aJACHUTE MOJEIH U TEXHOJIOTHUH.

Abstract: The book, based on a dissertation defended at the end of 2020, presents both
scientific and applied contributions aimed at the development of the processes of digitization of
cultural heritage. International standards and Bulgarian experience in the field are studied,
emphasizing the importance of creating a single standard for describing museum collections. In this
regard, an experiment was conducted to build an ontological model that offers a structure and
attributes for systematizing knowledge about cultural heritage objects. The system automates the
process of creating mandatory documentation for cultural values and significantly reduces the time
for preparing references and serving citizens. The implemented approach for automated discovery of
analogues facilitates the work of specialists, and the experiments conducted prove the effectiveness
of the created models and technologies.

3. Radovesta S., Monova-Zheleva M., Zhelev Y., Pavlova Lilia, Luchev Detelin, Paneva-
Marinova Desislava, Paviov Radoslav, 2015, The Orthodox Icons Collection of the Regional
Historical Museum Burgas: A Digital Library for Iconographic Objects, Proceedings of
International Conference “Digital Presentation and Preservation of Cultural and Scientific
Heritage /DiPP/, Veliko Tarnovo, September 28-30, 2015, pp. 157-172. ISSN 1314-4006

Pe3rome: B omuT ga OTroBOpH Ha HYXIUTE OT TO-IIUPOK JOCTBII O KOJEKIHATA OT
[IPaBOCJIaBHU WMKOHU Ha Permonanen ucropuuecku Mys3e — byprac, ekun or MHctuTyTa 10
MareMaTthka ¥ WHGOpMaTHKa pa3pabOTH W MPUIIOKH MYJITUMEIUWHHA TUTHTAIHA OWOIHOTEeKa
~BupTyanHa konekuus oT WUKOHH. Ta3u paspaboTka mma 3a Iel aJeKBAaTHO M KOMIUIEKCHO
npeJCTaBsHEe, JOKYMEHTHpaHe, KaTaJlorm3upaHe W ChXpaHEHHE Ha IPAaBOCIABHU WKOHU 4Ype3
U3MOJI3BAHETO HA CBBPEMEHHW TexHojoruu. Crartuara ommcBa JUTHTaIHATa OMOIMOTEKA,
NPEMUHABAMKH OT CEMaHTHYHOTO OIMHMCAaHHE Ha MKOHOTPAPCKOTO XYIOXKECTBEHO ChIbPIKAHUE KBM
apxXUTeKTypaTa U (yHKIMOHATHOCTTAa HAa OMOIMOTEKaTa.

Abstract: In an attempt to answer the needs of wider accessibility for orthodox icons collection
of Regional Historical Museum — Burgas, a team from the Institute of Mathematics and Informatics
has developed and applied a multimedia digital library “Virtual collection of icons”. This
development aims at adequate and complex presenting, documenting, cataloging and preserving of
orthodox icons through the use of modern technologies. The paper describes the digital library,



passing from the semantic description of the iconographic art content to the library architecture and
functionality.

4. Stewart, R., Zheleva-Monova, M., Zhelev, Y., Paviov, R. (2017). Digitalizing the Proceedings
of the Bulgarian Museums, or How to Rescue from Oblivion Priceless Studies on the Cultural
Heritage. Digital Presentation and Preservation of Cultural and Scientific Heritage, 6, 235-
240. https://doi.org/10.55630/dipp.2016.6.24

Pe3ome. be3rieHHUTE 3HAHUS OT HAYYHUTE TICPUOIMYHU U3aHUS, U3JaBaHU OT OBJITAPCKUTE
My3eH, ca TIOThbHAJH B 3a0paBa mnpe3 roJuHuTe. B epaTta Ha elekTpoHHATa HH(POPMAIUS Ce MOSBSIBA
BB3MOKHOCTTa TOBA HSAKOTa M3ryOeHO 3HaHHE J1a ObJie OCBOOOJEHO OT BCSKAKBU OTPAHHUYCHUS 32
nocteil. Cren MUTHTANIM3MpaHe M KOPEKTHO AHOTHUPAaHE Ha MYy3eWHUTE XapTHCHU W3/aHus,
MOCJIEIBAHO OT IMPEJOCTABSIHETO UM B HHTEPHET 32 CBOOO/IEH JIOCTBII, e C€ OTBOPH BB3MOXKHOCT 32
NO-ISUTOCTHO HM3y4YaBaHE Ha OBJITApCKOTO KYJITYPHO HACIEICTBO, HEpa3leIHA YacT OT KOETO ca
TPYZOBETE Ha HETOBHTE HW3CJICIOBATENIA. PErHCTpUpAaHETO HAa ChAbPKAaHHEC B IIATGOPMHU KaTo
Europeana/Bulgariana u ompenensHeTo Ha OOIIM CTAaHAAPTH 3a YJECHsBaHE HA HAMHUPAHETO HA
uHpopManuaTa me ObJe CIeIBAIIOTO MPEIU3BHKATEIICTBO 3a TOCJIEIOBATEIUTE HA HIesATa 3a
JTUTUTATHA XPaHWIUIIA Ha KYJITYPHO HACJIEACTBO.

Abstract. The priceless knowledge from the scientific periodicals, published by Bulgarian
museums, has fallen into oblivion over the years. In the era of electronic information, the opportunity
arises this once lost knowledge to be made Open Access - free of all restrictions on access. Upon
digitilization and correct annotation of the museum paper editions followed by providing them on the
Internet for free access, there will be offered scope for a more comprehensive study of the Bulgarian
cultural heritage, an integral part of which are the works of its researchers. Registering content in
platforms such as Europeana / Bulgariana and setting common standards to facilitate finding the
information will be the next challenge for the followers of the idea of cultural heritage digital
repositories.

5. Stewart R, Y. Zhelev, M. Zheleva-Monova, (2018) "ORCHLIS - technology in help of botanists
and foresters on both sides of the border" - Digital Presentation and Preservation of Cultural
and Scientific Heritage - DiPP2018, 27-29.09.2018 Burgas, p. 225-231, ISSN: 1314-4006,

elSSN 2535-0366
Pe3iome. Tazu craTus mpeacTaBs TEXHOJIOTHUATA, pa3padoTeHa kaTo yact oT npoekra ORCHIS.
Ilenta m e Aa mpoyud, 3amuile M JUTUTAIU3Mpa JaHHU 332 BUJOBETE OPXHUAEH, KOUTO OOUTaBatr
rannHata CTaHmKa, KosATo € pasaeneHa mexnay beirapust u Typuus. CrOpanara undopmarus ce
M0/1aBa KbM CIleUaIn3upan copTyep, UHCTATHPaH Ha MOOMIIHU YCTPOMCTBA, JOCTHITHU 32 MECTHHUTE
JeCOBBIU U OMOJI03H, U CIIeJ] TOBA ce IpezcTaBs 006001eHo Ha yel riardopma. Kakto copryepsT,
Taka U yed miuatdopmaTta ca WHCTPYMEHTH, KOWTO CIIOMAarar 3a JIECHOTO HACHTH(UIMpaHE Ha
BUJIOBETE OPXHUJEH, KAaKTO U 33 OCHOBaTa HAa YCTOMYMBO M3CIE/IBAHE HA TEXHHUTE MOIYJAIUH U

MECTOOOUTAHUS. .

Abstract. This paper presents the technology developed as a part of the project ORCHIS. It
aimed to research, record and digitalize data on the species of orchids that live in Standzha Mountain,
which is separated between Bulgaria and Turkey. The collected information is fed to a specialized
software in-stalled on mobile devices available to the local foresters and biologists and then presented
in a summarized way on a web platform. Both — software and web platform are tools which succeed
the easy identification of orchid species as well as base for sustainable research of their population
and habitats.



6. Monova-Zheleva, M., Zhelev, Y., & Stewart, R. (2019). An approach for valorisation of the
emerging tacit knowledge and cultural heritage in rural and peripheral communities. Digital
Presentation and Preservation of Cultural and Scientific Heritage, 9, 367-374.

Pe3rome. I o151Ma 4acT OT €BPONEUCKOTO KYJITYPHO HACIEACTBO € BIPAJCHO B CEJIICKUTE paHOHU
U OTJaJIeYeHUTE PErHOHH, YECTO TSICHO CBbp3aHU ¢ npupoaHara cpena. C pa3BUTHETO U IPOMEHUTE
Ha KYJITYpHHUS CEKTOP TOPaJH TUTUTAIU3AMATA Ce IPOMEHAT U YMEHHUATA, HEOOXOANMH Ha XOpaTa,
paboremu B cekropa. Te3u mpomeHH Morar Aa ObAAT MOCPEIIHATH caMoO 4Ype3 MOAXOMALU U
YYBCTBUTEIHU KbM THPCEHETO O0pa30BATENHU MPEAJIOKEHUS, KbJIETO MHOBATUBHUTE (HOpMU Ha
OpPUEHTUPAHO KbM OOIIHOCTTA YIIPABJIEHUE MOTAT 3HAYUTEIHO J1a TOJ0OPAT TEXHUS HKOHOMHYECKU
¥ COIMAJICH MOTeHIHal. HacToAmMAT JOKYMEHT MpEeACTaBs OCHOBHUTE PE3yJTaTH, MOCTUTHATU
nocera B pamkute Ha npoekta VAL.oR mo mporpama Epazsm+ ,HesBHO 3HaHME, Bh3HUKBAIIO 3a
YCTOWYHMBO OMOJI30TBOPSBAHE HA KYJITYPHOTO HACIIEACTBO B CEIICKUTE U MepudepHUTe 00ITHOCTH -
2017-1-1T02-KA204-036745, yusto 1en € Aa NpeAsioKy HOB MOJIXO0 B OAKPENA U MOJIbPKaHE Ha
MECTHOTO M PETHOHAIHOTO KYJITYPHO HACIEACTBO U HKOHOMUYECKUTE MOJI3H 32 OOIIHOCTHUTE, KOUTO
ca pe3yJITaT OT 100pe yInpaBIsiIBaHU U OpTraHU3UpPaHU (PECTUBAIU U CHOUTHS.

Abstract. Much of the European cultural heritage is embedded in rural areas and re-mote
regions, often closely linked with the natural environment. As the culture sector evolves and changes
due to digitization, so do the skills required of individuals active in the sector. These changes can
only be met by relevant and demand sensitive educational offers where the innovative forms of
community-oriented management can greatly improve their economic and social potential. The
current paper presents the main outcomes and results achieved so far in the framework of the
Erasmus+ Project VAL.oR “Tacit knowledge emerging for a sustainable valorization of the cultural
heritage in rural and peripheral communities” - 2017-1-1T02-KA204-036745 aiming to propose new
approach supporting and sustaining local and regional cultural heritage and the economic benefits for
communities that result from well managed and organized festivals and events.

7. Simeonova, N., Stewart, R., & Gospodinova, E. (2019). Technologies for the Introduction of
Digitalized Cultural Heritage to Visually Impaired People. Digital Presentation and
Preservation of Cultural and Scientific Heritage, 9, 219-224.

Pe3rome: Ta3um cratus mpeacTaBs MsCTOTO Ha TEXHOJOTHMHTE M JUTHTAIM3AIUATAa 32
CH3aBAHETO HA BH3MOKHOCT 32 XOpa C YBPEICHO 3pEHHUE J1a c€ 3aM03HAAT C KYJITYPHOTO HACTIEICTBO
HE caMO KaTro TEKCT W 3BYK, HO M KaTo M300pakeHus. OduepraHa € KOHIEHIHS 3a XapAyepHa
peanuzanys Ha rpadUyYeH TAaKTUJICH TUCIUICH, Oa3upaHa Ha TEXHOJOTHs, U3MOI3BaIla ONCTaOWITHH
TaKTWJIHH aKTyaTtopu, cosieHouau u PIC-0asupana koHTposiHa Tutatka. M30paHusIT anropuThM 3a
MOCIIEI0BATETHO aKTUBUPAHE Ha BCEKH PeJI AUCIUICH MO3BOJSBA U3IOJI3BAHETO HA MUHUMAJIEH Opoi
AKTUBHM KOMITOHGHTH 3a HACTpOHBaHE W HYJUpaHE HA COJICHOMIUTE W TIPaBU BB3MOXKHO
MPEJICTaBIHETO Ha M300pakeHHe, OMUCAHO JOMBJIHUTEIHO Ype3 TEKCT, 32 Ja C€ OTYETEe 3BYKOBO
OIMCaHUE Ha OOEKT.

Abstract: This paper presents the place of technologies and digitalization for the creation of an
opportunity for visual impaired people to become acquainted with the cultural heritage not only as
text and as sound but also images. A concept for hardware realization of graphic tactile display is
outlined based on a technology using tactile actuators bi-stable, solenoids and PIC based control
board. The selected algorithm for series activation of each row of display allows using minimal
number of active components to set and reset the solenoids and make possible the representation of
an image, described addition-ally through text to sound readings of an object description.

8. Zhelev, Y., Monova-Zheleva, M., Stewart, R. (2021), The Digital Future of Intangible Cultural
Heritage — Challenges and Initiatives. Digital Presentation and Preservation of Cultural and
Scientific Heritage. Vol. 11, Sofia, Bulgaria: Institute of Mathematics and Informatics — BAS,
2021, pp. 41-50, ISSN 1314-4006 (Print), eISSN 2535-0366 (Online).



Pe3tome: JlocTbIbT 10 IUPPOBU PECYPCH U IPEOAOISIBAHETO HA IU(PPOBOTO pas3jieneHue ca
KJIIOYOBH (DaKTOpW 3a Pa3BUTHUETO HA JIHEIIHOTO OOIIECTBO M BIMAAT BbPXY OOpa30oBaHUETO U
KyJITypaTta, KakTo U BbPXY HKOHOMUYECKOTO pa3BUTHE. MEXTyKyITypHUSAT TUAJIOT U 3a11a3BaHETO U
Pa3BUTHETO Ha KYJATYPHOTO MHOrooOpa3ue Ha BCSKAa CTpaHa W PETHOH Ca OCHOBHM NPHHLMIHU Ha
KyATypHata monuTuka Ha EBpomeiickusi cbto3 (EC). CnemnumaneH akmeHT € TOCTaBEH BBPXY
CTpaTernyeckara paMka 3a KyJaTypHaTa noauTuka Ha EC 1 OCHOBHHMTE IPUOPUTETH 110 OTHOLIEHHE
Ha OBJIACTSIBAHETO Ha LU(POBUTE MPOMEHU B KYJITYpHHUS CEKTOp. B moKyMeHTa ca mpeacTaBeH U
HKOM WHMLIMATUBU, MNOAKpEeneHH OT EBporelickata KOMHCHs, HAacOUYEHU KbM YKpENBaHE U
HachpyaBaHe Ha CH3/1aBAaHETO Ha €BPOIEIHCKa HIEHTUYHOCT, KAKTO M KbM IOJIKpena Ha aKTUBHOTO
IpaXJIaHCTBO, YBEJIMYaBaHE Ha KYJATYPHOTO ydYaCTHME€ M HachpyaBaHe Ha OOIIM LIEHHOCTH,
npuoOIaBaHe U MEXIYKYJITypeH auajior B EBpona u B riiobanHa nepcrneKTuBa.

Abstract: Access to digital resources and overcoming the digital divide are key factors in the
development of today's society and affect education and culture as much as economic development.
The intercultural dialogue and the preservation and development of the cultural diversity of each
country and region are fundamental principles of the cultural policy of the European Union (EU). A
special focus is put on the strategic framework for the EU’s cultural policy and the main priorities
regarding empowering digital change in the cultural sector. The paper also presents some initiatives
supported by the European Commission aiming to strengthen and foster European identity creation
as well as to support active citizenship, increase cultural participation and promoting common values,
inclusion, and intercultural dialogue within Europe and in a global perspective.

9. Stewart, R., Zhelev, Y., Monova-Zheleva, M. (2021), Development of Digital Collections of
Intangible Cultural Heritage Objects — Base Ontology. Digital Presentation and Preservation
of Cultural and Scientific Heritage. Vol. 11, Sofia, Bulgaria: Institute of Mathematics and
Informatics — BAS, 2021, pp. 51-56, ISSN 1314-4006 (Print), eISSN 2535-0366 (Online).
Pe3ome: /lurnranmzanusaTa Ha HEMaTEPUATHOTO KYJITYpHO HACJIEACTBO 0OXBaIa MHOTO T0-

IIMPOK CIIEKTHP OT 3HAHMS, TEXHUKH 32 JUTUTAIN3AINS, 00paboTKa Ha IIU(PPOBU pECypCH, KOJTUPaHE
u cbxpaHeHue. ClieZoBaTeNTHO, TS HW3HMCKBAa pa3lIMpsSBAHE HA CTaHJAAapTHATA OHTOJIOTHS 3a
JTUTHTATN3AUs Ha KYATYPHOTO HACIEICTBO M HAYMHUTE 32 B3aUMOJICHCTBUE C JaHHUTE. 3aluc 3a
HEMaTepUATHOTO KYJTYpPHO HACIEIACTBO MOXe Aa Objae oOudvail, 3aHasT, CbOWUTHE, CIIOPT WU
U3KYCTBO, MPEIaBaHO MPe3 MOKOJCHUITa. TO € CI0XKHO M ChUeTaBa MHOTO €JIeMEHTH. [IpOeKThT
DigiCult Hm momara na pa3paboTUM pas3mIUpeH Mojel, KOHWTO Ja OTroBaps Ha Iporeca Ha
JTUTHTATN3AIUs HA HEMaTepPHaATHOTO KYJITYpHO HAaCcIeICTBO B 1su1a EBpora.

Abstract: The digitization of the intangible cultural heritage covers a much wider range of
knowledge, digitization techniques, processing of digital resources, coding and storage. Therefore it
requires extension of the standard ontology for digitalization of cultural heritage and the ways of
interaction with the data. An entry for the intangible cultural heritage may be a custom, craft, event,
sport or art passed down through the generations. It is complex and combines many elements. The
DigiCult project helps us develop an extended model that fits the process of ICH digitalization Europe
wide.

10. Stewart R., Sotirov S., Stewart C.J.D., Kostadinov T., Increasing Physics Engine Realism
Using Neural Networks (2022) 2022 22nd International Symposium on Electrical Apparatus
and Technologies, SIELA 2022 - Proceedings,
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85137597920&doi=10.1109%2fSIELA54794.2022.9845730&partnerID=40&md5=97e2cl
b6d3c7e84628344d6d97772006.

Pe3rome: Hacrosmiara pabora mpeanara mojaxo 3a MOBHIABAHE HA CTEMEHTAa HA PEalu3bM B
UTPOBUTE W CUMYJIAIIMOHHU JIBUTATENH, W3IMOJI3BAaHW B COPTYEpHHUTE cuUMyianuu. V3mon3Baiku
HEBPOHHU MPEXH, [IeNTa € Aa Ce CUMYJIMpa KMHEeMAaTuKa, Ipujarana B CHMyJalliy KaTo TOJEeT Ha



CaMoJIeT, paslpOCTpaHEHHEe Ha CUTHAIM W pa3HooOpa3we OT CHMYJAllMH B HHIYCTpPHUATA 32
PA3BJICKATCIIHU UTPH, 3a Aa CC T'CHCpHUPAT PCAIMCTHIHN CT;GI/ITI/I}I KaTO CMYUICHUA, 3CMCTPCCCHUS U
karactpopu. OOXBaThT Ha Ta3u paboTa € na ce pa3pabotu moaxoi 3a €hEeKTHMBEH HA4YWH 3a
CUMYJIMPAaHC HA (bl/IBI/IKaTa Ha MPEBO3HUTC CPCACTBA, ABUKCHUATA U BT;3I[€I‘/JICTB3.IJ_II/ITC CHJIM, KaKTO U
TreHepHUpaHe Ha pa3HOOOpa3re OT PEATMCTUYHN CHOUTHSI TTO BpeMe Ha KOMOMHAITUATA OT OMPEICTICHU
dakTopu, HEU3MPABHOCTU U HEMIPABUIIHO MHKEHEPCTBO, 32 Jla CE€ OCUTYPH yCellaHe 3a pealu3bM Ha
KpaitHus moTpeduren. ToBa Moxe 1a Ob/ie BCe TIO-BAYKHO MIPHU CHMYJIMPAaHE HAa TYMHU BBPXY Pa3INIHU
MMOBBPXHOCTU M OKaA4YBAHC IPpHU PA3JIMYHU MCXAaHHUYHU YCJIOBUA. ToBa me CC MOCTUTHC YpC3
W3I0JI3BaHE HAa JAHHW OT PEAJIHUs CBAT 32 OOy4YCHHME HAa HEBPOHHA Mpeka. Pesynrature oT TO3M
NOJX0/ Morar ja ObJaT BHEAPEHH B MIPOBU JBUTATENM, CUMYJIATOPU HAa OOYUMTEIHU NMPEBO3HU
Cpe/CTBa | JIp., KOETO e ObJIe IpeIMeT Ha Obaeima padora.

Abstract: The present work proposes an approach for increasing the degree of realism in game
and simulation engines used in software simulations. Using neural networks, it is aimed to simulate
kinematics applied in simulations such as aeroplane flight, signal propagation and the variety of
simulations in the entertainment game industry in order to generate realistic events like clutter,
earthquakes and crash events. The scope of this work is to devise an approach of an efficient way to
simulate vehicle physics, movements and subjecting forces as well as generating a variety of realistic
events during the combination of certain factors, faults and improper engineering to provide a feeling
of realism to the end user. This can be increasingly important when simulating tyres on various
surfaces and suspension under different mechanical conditions. This will be achieved by using real
world data to teach a neural network. The results of this approach can be implemented in game
engines, training vehicle simulators and etc. which will be a subject of future work.

11. Sotirova E., Bozov H., Stewart R., Sotirov S., Dobrev P., On an Intelligent Hybrid
Intuitionistic Fuzzy Method for Breast Cancer Classification (2023) Lecture Notes in
Networks and Systems, 759 LNNS, pp. 71 - 80,
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85172728930&doi=10.1007%2f978-3-031-39777-

6 9&partnerlD=40&md5=7c6ee38d476ce4605422c71def7a6d57

Pe3iome. PakbT Ha I'bp/iaTa € Hali-4eCcTO CPEIIaHuAT BUJ paK MpH xKeHute. Tosa e 3abossBaHe,
IIpU KOETO aHOPMAJIHUTE KJIETKU 3all0YuBaT Jla pacTaT U Jla ce pa3MHOXKaBaT HEKOHTpoiupyemo. Te
o0Opa3yBaT TyMOpHa Maca, KOATO MOXe Ja ObJe KaKTo JoOpokauecTBeHa (HEpaKoBa), Taka U
370KavecTBeHa. B HacTosimiaTa paboTta e aHanu3upana nHGopMalus 3a MalUeHTH C pak Ha IbpJaTa.
JlanauTEe CHABPKAT U3MEPBaHUS (MapaMeTpH), U3YHCICHU OT AWTUTAIU3HPAHO H300paKEHUE HA
rpbAHA Maca, MOJIy4eHO Ype3 THHKOUIJIEHA acHHUpalus: BHJA 00pasyBaHUE, pajguyc, NEPUMETHD,
TUTOII, TEKCTYpa, TIAAKOCT, CHMETPHS, BIUTHOHATHHA | Ip. 32 aHAJIU3 HA JAHHUTE € U3M0JI3BaH METOT
3a MeXIyKpUTepuaieH aHain3. MeToabT U3IM0JI3Ba UHIEKCUPAHU MATPUIM U MHTYUIIMOHUCTUYHU
pasMHUTH OICHKU. Upe3 MeTofa ca MONyYeHH KOpETallMUTe MEXIy BCsSKa JIBOHWKA IMapameTpw,
obsicHsBam oOpa3yBaHHWETO B TrpbaHara maca. [lomydenuTe kopenmanuu ca moj (opmara Ha
MHTYULIMOHUCTUYHYU Pa3MUTH ABOWKH ChC cTOHOCTH B MHTepBana [0,1]. Llenta Ha n3cneasanero e
Jla ce MpeayoKyu METO] 32 HaMallsgBaHE Ha BXOJHUTE JaHHU 3a paka Ha Ir'bpJaTa Ha BXOJIOBETE Ha
HEBPOHHA Mpeka C IbjI00Kko oOydeHue. ToBa MOXe JIECHO Jia c€ HamlpaBH, HO IeJITa TYK € Ja ce
MOCTUTHE HaMaJIsiBaHe Ha Oposi Ha BXOJIOBETE Ha HEBPOHHATA MpeXkKa, 0e3 Jja ce 3acara TOYHOCTTa Ha
knacupuKanvs Ha JaHHUTE. 3a Ta3u Iell Osxa M3MOJ3BAaHHM MOJNYYEHUTE HMHTYHUIIMOHUCTUYHU
pa3MUTH ABOMKH, MOKA3BAIllM CTEIIEHTA HA BPb3Ka MKy U3MEPEHUTE MapaMeTpH.

Abstract. Breast cancer is the most common type of cancer in women. It is a disease in which
abnormal cells begin to grow and multiply uncontrollably. They form a tumor mass that can be either
benign (non-cancerous) or malignant. In the present work information for patients with breast cancer
was analyzed. The data contains measurements (parameters), calculated from a digitized fine-needle
aspirate image of a breast mass: type of formation, radius, perimeter, area, texture, smoothness,



symmetry, concavity, etc. For data analysis an InterCriteria Analysis method is used. The method
uses indexed matrices and intuitionistic fuzzy estimations. By the method the correlations between
each pairs of parameters, explaining the formation in the breast mass were obtained. The obtained
correlations are in a form of intuitionistic fuzzy pairs with values in the [0,1] interval. The aim of the
study is to propose a method for reducing the input data about breast cancer at the inputs of a Deep
learning neural network. This can be easily done, but the goal here is to achieve a reduction in the
number of neural network inputs without affecting the classification accuracy of the data. For this
purpose, the obtained intuitionistic fuzzy pairs were used, show-ing the degree of connection between
the measured parameters.

12. Dubarova-Kostadinova Z., Stewart R., Kostadinov T., An Approach to the Visual Presentation
of Museum Artefacts, (2022) Digital Presentation and Preservation of Cultural and Scientific
Heritage, 12, pp. 285 - 290, https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85139480598&doi=10.55630%2fdipp.2022.12.27&partnerID=40&md5=7d4e2ca8727723
dcb6e96acfcbl48alaf

Pe3rome. Hacrosimara paGota uma 3a 11e Ja ch371a/1€ OIX0/IH 3a MpHUIaraHe Ha Cpe/IcTBara 3a
JUTUTAIM3AIMS B €Talma Ha TPOEKTHpaHe W W300p Ha (rpadwuHM) AW3aWHEPCKH PEIICHHS,
MpeIHa3HAauYeHN 32 HYXIUTE Ha OMAa3BaHETO W PAa3MpPOCTPAHCHUETO Ha KYJITYPHO-UCTOPHUYECKOTO
HACJIE/ICTBO. 3a Jia Ce pa3IIUpH MPHJIOKUMOCTTa HA MPEAJIOKECHUS TMOAXO0[, aKIEHTHT € OCHOBHO
BHPXY MOMEHTA Ha TOYHUS MTO00P HA €KCIIOHATH OT JAJICH THII, 32 JIa CE U3I0JI3Ba TOH 32 TIOCTUTAHE
Ha Hali-100pOTO MPEICTaBsIHE 32 Pa3IMYHK HYXIH Ha TpadUIHUs, HHIYCTPUATHAS U Ap. IU3alH 32
IIMPOK CHEKTHP OT 00EKTH - apTeakTH OT My3€HHHU KOJEKIMH, KaTO KOCTIOMHU, KOCTIOMH, OMXKyTa U
Ipyru TMoAoOHW. EMuH OT BB3MOKHUTE BapHaHTH 3a IOCTUTAHE Ha IEIUTE HA HACTOSAIIATa
pa3zpaboTka MpeABIIKIA W3MOI3BAHETO Ha MHCTPYMEHTH 33 M3KYCTBEH HHTEIEKT U ChBPEMECHHH
TIOJIXO/IM 32 aHAJIM3 Ha n300pakeHus. Llenn u 3amaum - 1a ce mpoydYu METOJI 3a aHAJIN3 U OIICHKA Ha
apredakru.

Abstract. The present work aims to create approaches for applying the means of digitalization
in the design stage and selection of (graphic) design solutions intended for the needs of the
preservation and dissemination of the cultural-historical heritage. In order to expand the applicability
of the proposed approach, the emphasis is mainly on the moment of the exact selection of exhibits of
a given type in order to use them to achieve the best presentation for various needs of the graphic,
industrial, etc. design for a wide range of objects - artefacts from museum collections such as
costumes, costumes, jewellery and the like. One of the possible options for achieving the goals of the
present development envisages the use of artificial intelligence tools and modern approaches to image
analysis. Aims and objectives - to study a method of analysis and evaluation of artefacts.

13. Stewar R., Stewart C., Digital Approaches for the Presentation of Tourist Sites with Historical
Significance (2023) Digital Presentation and Preservation of Cultural and Scientific
Heritage, 13, pp. 325 - 332, https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85172915484&doi=10.55630%2fdipp.2023.13.34&partnerID=40&md5=9a70f5aac869c37
40e668bba7b789ab1

Pe3ome. Ta3u craTwsi W3cienBa AUTHTATHUTE TOAXOIU 3a TPEACTaBSHE Ha TYPHCTUYECKU
O00EKTH ¢ HMCTOPUYECKO 3HAuUCHHE, KaTo ce (OKycHUpa BBPXY HMHTEIPHPAHETO HA aBaHTApIHU
TEXHOJIOTUM W WHOBAaTHBHH CTpaTeruu. M3ciensa ce M3MoA3BaHETO HA BUpTyaiHa peatHocT (VR),
JUTUTATHN OMOJIMOTEKM W MHTEPAKTHBHU yeO miatdopMu 3a ch3gaBaHe Ha 3aBIaAsBalld U
WHTEPAKTHBHH MPEKUBSIBAHHSA 32 ToceTuTenuTe. CTaTusTa moadepTaBa MoJ3UTe OT T€3U AUTHUTATHA
MOJXO/AM 3a MOJ0OpsiIBaHE HAa TypU3Ma, YCWIHATA 3a OMa3BaHE Ha HACIEACTBOTO M KYJITYPHOTO
pasoupatenctBo. OcBeH TOBa ce OOCHkKAa POJIATAa HA JUTHUTATHUTE TPEACTaBSHHUS B OMAa3BaHETO
KaKTO Ha MaTePHAIHOTO, TaKa U HAa HEMATEPUATTHOTO HACJIE/ICTBO, KATO ChIIEBPEMEHHO CE HaChpuaBa
rio0anHaTa JOCTBITHOCT, TPEJaBaHETO OT IOKOJCHUS Ha MOKOJCHHE, TO0OPOBOIYECTBOTO H
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KynITypHHst oOMeH. Upe3 ka3ycu U MpUMepH, CTaTUsITa Moka3Ba TpaHCPOpPMATUBHUS MMOTEHIIMAI Ha
JUTUTATHUTE MOIXO0U IPU MPEICTABIHETO U OMAa3BAHETO HA KYJITYPHOTO HACIIEACTBO.

Abstract. This paper explores the digital approaches for the presentation of tourist sites with
historical significance, focusing on the integration of cutting-edge technologies and innovative
strategies. It investigates the use of virtual reality (VR), digital libraries and interactive web platforms
to create immersive and interactive experiences for visitors. The paper highlights the benefits of these
digital approaches in enhancing tourism, conservation efforts, and cultural understanding.
Additionally, it discusses the role of digital representations in preserving both — the tangible and
intangible heritage, while also promoting global accessibility, passing down the generations,
volunteering and cultural exchange. Through case studies and examples, the paper showcases the
transformative potential of digital approaches in presenting and safeguarding cultural heritage.

14. Stewart R., Aquae Calidae - New Museum Exposition Based on Various Digitalization
Methods, (2023) Digital Presentation and Preservation of Cultural and Scientific Heritage,

13,  pp. 317 - 324, https://www.scopus.com/inward/record.uri? eid=2-s2.0-
85172907116&doi=10.55630%2fdipp.2023.13.33&partnerID=40&md5=3c71d2d1fc90ca8
11b8f5a4cb1007104

Pe3rome. Ta3zu cratus nma 3a 1€ Ja NPeJCTaBU LSUIOCTEH Mperie]] Ha HOBHs MHTEPAKTHBEH
excno3unnoneH 1eHTsp B AkBe Kamune, byprac, bearapus, koiito 6eme otkpur npe3 2022 r. B
LIEHTHPA Ca BHEJPEHU MHOBATUBHU TEXHOJIOTHM 3a JUTMTAIM3ALUs U MPEJCTaBIHE HA KYJITYPHOTO
HaCJIECTBO, 3a Ja OCHUIypAT Ha IIOCETUTEINTE 3aBJlaJsiBalll0 IbTEIIECTBUE BBB BPEMETO U
3aBJa/sABally NpeXnuBsaBaHUsA. DOKYChT € BbPXY U3MOJI3BAHETO HA U3BECTHOTO UCTOPUYECKO MACTO
B MOJEPEH TYPHCTHYECKH KOMIUIEKC C peIUIMKa Ha pUMCKa 0aHs ¢ ropella MUHEpajHa BOAA U
WHTEpPaKTUBEH My3el cbe 3aia ¢ 3D kaprorpadupane, KOETO MpeHAcs MOCETUTEIUTE B Pa3IMYHA
uctopuuecku enoxu, 3D oumna 3a BupryanHa peanHocT (VR), mokasBamy IUrHTaIu3upaHUTE
00EKTH U MpeACTaBsHE HAa UHTEpUOpa Ha IPeBHNUTE OaHU, MHTEPAKTUBHU UI'PU HA I0Jja, U3I0JI3BaIN
aBTEHTUYHU apTedakTd, U (HOTO NPEAU3BUKATEICTBO, KOETO 3aCHEMa IOCETUTEIUTE B YETUPHU
BpeMeBU Iepuosa. Upes uscieBaHe Ha BHEIPSIBAHETO U BB3JIEHCTBUETO HA T€3U TEXHOJOTHH, Ta3U
CTaTusl Ce CTPEeMH Ja Moa4yepTae 3HAUEHHUETO Ha NOJAOOHM WHTEPAKTHBHU NPEKHUBSIBAHUS 32
HachpyaBaHe Ha KYJITYPHOTO OLIEHsIBaHE, 00pPa30BaHUETO U TypU3Ma.

Abstract. This paper aims to present a comprehensive overview of the new interactive
exposition centre at Aquae Calidae, Burgas, Bulgaria, which was opened in 2022. Innovative
technologies for digitalization and presentation of cultural heritage have been incorporated into the
centre to provide visitors with a captivating journey through time and immersive experiences. The
focus is on the utilization of the famous historical place into a modern tourist complex with a replica
of a Roman bath with hot mineral water and an interactive museum with room featuring 3D mapping
to transport visitors to different historical eras, 3D glasses for virtual reality (VR) displaying the
digitalized objects and representation of the ancient baths interior, interactive floor games utilizing
authentic artifacts, and a photo challenge that captures the visitors in four time periods. By exploring
the implementation and impact of these technologies, this paper seeks to highlight the significance of
such interactive experiences in promoting cultural appreciation, education and tourism.

15. Yovcheva P., Sotirov S., Georgieva V., Stewart R., Krawczak M., A Generalized Net Model of
Time-Delay Recurrent Neural Networks with the Stochastic Gradient Descent and Dropout
Algorithm (2023) Lecture Notes in Networks and Systems, 658 LNNS, pp. 293 - 302,
https://www.scopus.com/inward/record.uri?eid=2-s2.0)-
85161569132&doi=10.1007%2f978-3-031-31069-

0 29&partnerID=40&md5=5f01f532b52ad1b3965ef41ff9480bd5
Pe3tome. Kommnpecunre Ha rppaaus koul (CC) mo Bpeme Ha KapIHOMyJIMOHATHA PECY CIIUTAIIHS
(CPR) mpowmsBexnar cuiHu apredaktu B enekrpokapauorpamata (EKI') upes nedubpunaropu.
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ChpAeyHUSAT PUTHM TPYIHO MOXKE J1a C€ ONPEAETH BU3YyaIHO, HO CHIIO Taka U Ype3 aJrTOPUTMHUTE 32
CHhBETBaHE 3a IIOK B aBTOMAaTUYHHUTE BHHITHU aedudpunaropu (AED). ToBa npoydyBaHe numa 3a 1e
Ja W3cjeaBa MOTEHIHala Ha ObJI0okuTe HeBpoHHU Mpexu (DNN) kaTo MOIIEH ajaropuThM 3a
U3BIIMYaHE U KIaCU(PUKAIMS Ha XapaKTePUCTUKU 0e3 Ha130p, KONTO MOXKe /1a 1ajie PEelIeHUE 32 ChBET
3a mok 1o Bpeme Ha CPR, neszaBucumo ot ¢pakmmsta Ha CC B aHanu3Hus uHTEepBas. Hammara
u3cIeioBaTeNcka el € QoKycupaHa BbpPXY OTKPHBAHETO Jalll PUTHMBT € AePuOpmiInpyeM Win
HenehubOpmwmmpyem oT mbpBuUYHHS cypoB EKI' BXon, HO ChIO Taka W BBPXY MpOBEpKaTa Ha
XHUMoTe3ara, 4ye KaHanbT Ha BrTopudHHS umnenanc (IMP), koiiTo OOMKHOBEHO ce MOIyIupa OT
JIBUKEHUSITA Ha TPBAHUSA KOl U € cBbp3aH c apredakrure Ha CC, MOXe na JompuHece 3a
npousBoauTenHoctTa. [Ipoektupaxme 7 DNN apxurekrypu 3a oopadorka Ha enut (EKI') mnm nBa
(EKI', IMP) BxomHum KaHama, BKJIIOYBAIIM HAIMIBIHO KOHBOJIOIMOHHU WJIM KOHBOJIOIIMOHHO-
pexypentru crnoese (LSTM nnu BiLSTM). ITpu KIIP 30:2 ¢ koMripecust KbM BEHTHIIAIMS 110 BpeMe
Ha U3BBbHOOJHUYEH ChpJICUEH apecT, HauaioTo Ha nepuoaa Ha KK, npemectsany pejoBHUS aHATN3
Ha purbMa Ha AED, e u3nos3BaHo KaTo BpeMeBa KOTBa 3a u3Biaudane Ha 62987 KIIP nentu (EKT,
IMP) nipu 5 ormectBanms (—10s,—5s,0s, +5 s, +10 s), KaTo MO TO3W HAYMH Ca MPEJICTABUTEIHU 32
paznuuHara npoabmkuTenHocT Ha KK B untepBana Ha ananus (10 s). Te ca pazaenenu no nalueHTH
Ha Habopu OT AaHHU 3a oOyueHue/rect: 1797/1747 xamepuu mbxaeHs (VF), 730/768 nopmanau
cunycoBu putmu (NSR), 8583/8226 npyru Henmepubpmmupyemu putmu (ONR), 21609/19527
acuctoiu. CpaBHUTETHOTO NpPOYYBAaHE OTXBBPJS XHUIOTE3aTa, 4Ye MMIIEIAHCHT JOMNpUHACA 3a
e(eKTUBHOCTTa HA PUTHM aHanu3a mo Bpeme Ha CPR, karo ce uma npeasua, ue DNN ¢ aBa (EKT,
IMP) Bxona umat crman Ha cneruduanoctTa 10 3% 3a HeneEeKTUBHU PUTMH B CPaBHEHHUE C €IUH
(EKT") Bxon. M3mon3BaHETO HA TOKOB CIIOW CIIE] HAITBIHO KOHBOJIOIMOHHA apXHUTEKTypa JA00aBs
okonmo 1% monoOpenne B uyyBcTBUTenHocTTa Ha VF (93,8%), 3ama3Baiiku cbBMecTHMA
cnenuduIHOCT 3a acuctonus (95,6%), NSR (99,2%), ONR (96,8%). [Ipunoxkenara crparerus 3a
IBI00KO 00yueHne 000CHOBaBA, Y€ KOHBOMIOIIMOHHO-peKypeHTHITe DNN apxutektypu ¢ enua EKT
BXOJ[ Ca B CHCTOSIHHE J]a OTTOBOPST Ha mpenopbkute Ha AHA 3a purhbM aHamu3 ¢ IPOU3BOIHO
pasnpenenenue Ha CC dpakuusta mo Bpeme Ha CPR.

Abstract. Chest compressions (CC) during cardio pulmonary resuscitation (CPR) produce
strong artifacts in the electrocardiogram (ECG) via defipads. Heart rhythm can hardly be determined
visually, but also by the shock-advisory algorithms in automated external defibrillators (AED). This
study aims to investigate the potential of deep neural networks (DNN) as a powerful unsupervised
feature extraction and classification algorithm that can give a shock advisory decision during
CPR,regardless the CC fractionin the analysis interval. Our research objectiveis focused on detecting
whether the rhythm is shockable or non-shockable from the primary raw ECG input, but also to verify
the hypothesis that the secondary impedance (IMP) channel, which is generally modulated by the
thorax movements and correlated to CC artifacts may contribute to performance. We designed7 DNN
architectures for processing of one (ECG) or two (ECG, IMP) input channels, involving fully-
convolutional or convolutional-recurrent layers (LSTM orBiLSTM). In 30:2 compression-to-
ventilation CPR during out-of-hospital cardiac arrest, the start of the CC period preceding the regular
AED rhythm analysis was used as a time anchor to extract 62987 CPR strips (ECG, IMP) at 5
offsets(—10s,—5 s, 0's, +5s,+10 s), thus representative of different CC durations in the analysis interval
(10 s). They are divided patient-wise to training/test datasets:1797/1747 ventricular fibrillations (VF),
730/768 normal sinus rhythms (NSR),8583/8226 other non-shockable rhythms (ONR), 21609/19527
asystoles. Comparative study rejects the hypothesis that the impedance contributes to efficiency of
rhythm analysis during CPR, considering that DNNs with two (ECG, IMP)inputs have specificity
drop up to 3% points for non-shockable rhythms compared to one(ECG)input. The use of are current
layer after fully-convolutional architecture adds about 1% improvement in VF sensitivity (93.8%),
keeping compatible specificity for Asystole (95.6%), NSR (99.2%), ONR (96.8%). The applied deep
learning strategy justifies that convolutional-recurrent DNN architectures with a single ECG input
are able to satisfy AHA recommendations for rhythm analysis with an arbitrary CC fraction
distribution during CPR.
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16. Hristov G., Zahariev P., Georgiev G., Bencheva N., Kinaneva D., Stewart R., A Study on the
Digitalization Methods, Visualization Technologies and Interactive Information Systems for
Popularization of Tangible and Intangible Heritage (2024) Proceedings - 2024 Joint
International Conference on Digital Arts, Media and Technology with ECTI Northern Section
Conference on Electrical, Electronics, Computer and Telecommunications Engineering,
ECTI DAMT and NCON 2024, pp- 296 - 301,
https://www.scopus.com/inward/record.uri?eid=2-s2.0)-
85190664285&doi=10.1109%2fECTIDAMTNCONG60518.2024.10480028 &partnerID=40&
md5=2d59acde7cbca688f5aced71746cb4d5

Pe3ome. TeXHONOTHYHUAT HANPEABK MPE3 TMOCICIHUTE TPU JIECETUIICTHS JIOBEIE 0 MHOTO
3HAYUTEITHA HHOBAIMK B 00J1acTTa HAa MH(POPMAIIMOHHUTE U KOMYHUKAIIMOHHUTE TEXHOJIOTHH, KOETO
OT CBOsI CTpaHa J0BEE 0 Pa3pad0TBAHETO HA aTPAaKTUBHU, HHTEPAKTUBHU M HHOBATHBHHU PEIICHHUS
3a BHU3yaJM3allusl M MOMyJIIPU3UpaHe Ha OOCKTH M MECTa C KYJITYpHAa CTOWHOCT M HCTOPHYECKO
3Ha4YeHHe. Te3n HOBM TEXHOJIOTHYHHU PEHICHUS TPEIOCTaBUXa MHOTO Bh3MOXXHOCTH W HEBIDKIAHU
J0cera Bb3MOXKHOCTH, HO CBIIIO TaKa MPeICTaBUXa Mpejl KyJITYPHO-UCTOPUICSCKUTE UHCTUTYIIMHA HOB
Ha0Op OT MPEeIN3BHKATEICTBA - OTHOCHUTEITHO BHCOKATa II€HA Ha CIEIUATU3UPAHOTO 00OpY/IBaHE,
HCOMUTHUAT U HEOOyUYeH MEePCOHAII, KAKTO U CHCIM(DUIHUTE 3aKOHOATCTHH OTPAaHHUYCHHSI CTaHaXa
NpUYrHA 32 0ABHOTO BHEIpsBaHE M 3a0aBEHOTO MHTETPUPAHE HA TE€3HM TEXHOJIOTUYHU PEIICHHS U
WHOBAIIUK OT MHOT'O MY3€H, XYJI0)KECTBEHH TaJiepuu, ONOIMOTEKU U JPYTH KYJITYpHH OpraHU3aliu
Y HHCTUTYIIHH.

Abstract. The technological advancements in the last three decades have led to many
significant innovations in the area of the Information and Communication Technologies, which in
turn have resulted in the development of attractive, interactive and innovative solutions for
visualisation and popularisation of the objects and locations with cultural value and historical
significance. These new technological solutions have provided many opportunities and never-before-
seen possibilities, but they have also presented the cultural and historical institutions with a new set
of challenges - the relatively high cost of the specialized equipment, the unexperienced and untrained
staff, as well as specific legislative restrictions became responsible for the slow adoption rate and the
delayed integration of these technological solutions and innovations by many museums, art galleries,
libraries and other cultural organizations and establishments.

17. Georgiev, G., Hristov, G., Zahariev, P., Kinaneva, D., Kolev, V., & Stewart, R. (2025, June).
Enhancing Engineering Education with Robotics: From Theory to Practice. In 2025 34th
Annual Conference of the European Association for Education in Electrical and Information
Engineering (EAEEIE) (pp. 1-7). IEEE.

Pe3tome. PobGoTukata € WHTEpIUCIUIUIMHAPHA O0JIACT, KOSTO BKJIIOYBA MAIIMHOCTPOCHE,
CJIEKTPOTEXHUKA W KOMIIOTBPHM HayKW. 15 oOXBama MPOCKTUPAHETO, KOHCTPYHPAHETO,
YIPaBIEHUETO U MPUIOKESHUETO HA POOOTH. BKITIOUBA CHIO0 KOMITIOTEPHUTE CUCTEMH, HEOOXOTUMH
3a ympaBlieHHe Ha poOOTH, MOJydyaBaHe Ha CEH30pPHHU JaHHU W oOpaboTka Ha mHpopManus. To3u
IIMPOK CHEKTHP OT MHKEHEPHU TUCIUILTUHYU MPABU MPHIOKEHUETO Ha POOOTHUKATA B MHIKEHEPHOTO
o0pa3oBaHWE MHOTO IIEHHO. TS mpemocTaBs MNpaKTHYecKO OOydeHHe, KOETO TI03BOJIsIBA Ha
CTYJEHTUTE J1a TpUiararT TEOPETHUYHU 3HAHUA KbM IMPAKTUYCCKU PEIICHHS, MOMaraku UM Ja
pa3bepar mo-nodpe Matepuana. To3u TOKIIa U3CIIeaABa MOJBUTE OT MPHIIATaHEeTO HAa POOOTH3UpPAHH
w1atTGopMu B UHKEHEPHUTE MPOTpaMu, ¢ POKYC BBPXY Pa3IMUHU MPOTPAMHUPYEMH POOOTH3IUPAHU
m1aThOpMH, KaTO aBTOHOMHH MOOMTHU poOOTH, 00pa30BaTeIHU APOHOBE M 00pa30BaTEIIHU POOOTH.
ToBa nmeMOHCTpUpa Kak Te3u IUIaTGOpMHU CIioMaraT 3a YJIECHSBaHE HAa WHTEPIUCIHUILTHHAPHOTO
oOyueHne, mogo0psiBaT yMEHUsTA 3 pelllaBaHe Ha MPOOJIeMHU U Ch3/1aBaT HOBU MPEIU3BUKATEIICTBA
3a CTYICHTHTE, CBbpP3aHU C aBTOMATH3alUsATa, U3KYCTBEHUS HMHTEJCKT W VHTEepHET Ha Hemara.
[IpencraBeHa e posnsita HA BUPTYIHUTE J1a00OpaTOPUH, CUMYJIAIIMOHHUTE TIAT(HOPMHU U TIPOCKTHO-
0a3upaHoTo oOydyeHue B poOOTHKATa. AHATU3UPAT ce OBACUIUTE TCHICHIIMU B 0OOPAa30BAHHUETO TIO
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poboTHKa, KaTO HalmpuMep aBTOMAaTH3alus, 3aJBI)KBaHa OT W3KYCTBEH HHTENICKT, W OO0JIadyHO-
6a3upaHa poOOTHKA, 3a []a Ce MOAUEPTAsAT Pa3BUTHATA B MHKEHEPHOTO 00pa3oBaHue.

Abstract. Robotics is an interdisciplinary field that includes mechanical engineering, electrical
engineering, and computer science. It covers the design, construction, control, and application of
robots. It also includes the computer systems needed to control robots, receive sensor data, and
process information. This broad range of engineering disciplines makes the application of robotics in
engineering education very valuable. It provides hands-on training that allows students to apply
theoretical knowledge to practical solutions, helping them to better understand the material. This
report explores the benefits of applying robotic platforms in engineering programs, with a focus on
various programmable robotic platforms such as autonomous mobile robots, educational drones, and
educational robots. This demonstrates how these platforms help facilitate interdisciplinary learning,
improve problem-solving skills, and create new challenges for the students related to automation,
artificial intelligence, and the Internet of Things. The role of virtual labs, simulation platforms, and
project-based learning in robotics is presented. Future trends in robotics education, such as Al-driven
automation and cloud-based robotics, are analyzed to highlight developments in engineering
education.

18. Kinaneva, D., Hristov, G., Georgiev, G., Zahariev, P., Kolev, V., & Stewart, R. (2025, June).
Game Design and Virtual Reality: Integration of innovative technologies in higher education.
In 2025 34th Annual Conference of the European Association for Education in Electrical and
Information Engineering (EAEEIE) (pp. 1-5). IEEE.

Pe3rome. Tazu craTust ce poKycHpa BbpXY MPEACTaBIHETO HA Pa3BUTHETO Ha HOBA aKaJIeMUYHA
muciumiiHa o, JluzailH Ha Wrpw W BHpPTyaldHa pPeaTHOCT™ 3a CTYIEHTH OT CHEIHATHOCT
LwHIycTpraneH nu3aitn*. CbBpeMEHHUTE TEXHOJIOTHH KaTO BUPTYyaliHA U J0OAaBEHA PEaTHOCT, KaKTO
U reiMudukanysTa, mpeniaraT HOBU Bb3MOXKHOCTH 32 TpaHC(HOpMUpaHe Ha TPAAUIIMOHHOTO BUCIIIE
oOpaszoBanue. llenra Ha mpemIokeHaTa MUCIMILIMHA € Jla HAChPYM WHOBATUBHOTO MHCJICHE Ha
CTYJIEHTUTE, KAaTO MM TMPEAOCTaBH NPAKTHUYECKA YMEHHs 3a pa3padOTBaHE HAa HHTEPAKTUBHU
NPUIOKEHUS. YUeOHHUAT TuTaH 00XBalla U3MOI3BaHETO HA JIBaTa HAW-TIOMYJISIPHA UTPOBH CHDKHUHA!
Unity u Unreal Engine, mpoextupane Ha VR 1 AR npuinoxeHust 1 ”HTerpupaHe Ha UTPOBH €JIEMEHTH
3a BHU3YyaJIM3MPaHE Ha TPOIECH W CIOKHU KoHIenuuu. CTaTtusta pasriiexkia METOAOJIOTHATA 3a
Ch37aBaHEe Ha JUCHUIUIMHATA, KOSITO BKIIOYBA LETUTE, MOAXOIUTE U M3IMOJI3BAHUTE TEXHOJIOTHH.
BkitoueHn ca W mpuMepH 3a NMPAaKTUYECKH TPOCKTH KATO CHUMYJIALMH, BU3yajdW3alus W JIPYTH.
[IpennoxkeHata akajgeMU4yHa TUCIUIUIMHA CBBHP3BAa MHTEPAUCLHUIUIMHAPHU OOJIAaCTH Ha Au3aiiHa,
WH)KEHEPCTBOTO, MHOBAIIMHUTE M KPEATUBHOCTTA, KOMTO Ca OT CHIECTBEHO 3HAUYCHHUE 33 OBCIIETO Ha
BHUCIIIETO OOpa30BaHHE.

Abstract. This article focuses on presenting the development of a new academic discipline,
“Game Design and Virtual Reality” for students in the “Industrial Design” degree course. Modern
technologies such as virtual and augmented reality, and gamification offer new opportunities for
transforming traditional higher education. The goal of the proposed discipline is to encourage
students’ innovative thinking by providing students with practical skills for developing interactive
applications. The curriculum covers the use of the two most popular game engines: Unity and Unreal
Engine, designing VR and AR applications, and integrating game elements to visualize processes and
complex concepts. The article covers the methodology for creating the discipline, which includes the
objectives, approaches, and technologies used. Examples of practical projects such as simulations,
visualization and others are also included. The proposed academic discipline connects
interdisciplinary areas of design, engineering, innovation, and creativity that are essential for the
future of higher education.
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19. Stewart, R., Kralev, K., & Stoyanov, D. (2025). Deep Learning-based Face Recognition in
Help of Historical Data and Event Analyses. Digital Presentation and Preservation of
Cultural and Scientific Heritage, 15, 107-116.

Pe3rome. ToBa uscnenBane ce (okycupa BBPXYy METOIHMTE 32 IBJIOOKO OOydeHue 3a
pa3no3HaBaHe Ha JIMIA, 32 Jla C€ OTKPHUAT OOIIECTBEHM MOJAETH OT HCTOPUYECKH Oa3H ITaHHHU.
Pesynrature morar ma o0OraTST HMCTOPUYECKUTE HAPATUBU UYpe3 KOJIUYECTBEHO OMNpeAelisiHe Ha
BU3yaJIHU CUTHAJIHM, KOUTO YECTO C€ MPEHEOperBar B TPAAWIMOHHHUTE ApXMBHH W3CIICBAHMS.
Ckanupanu ¢otorpaduu or HayanoTo Ha 20-TH BEK ca M3MOI3BAaHU 32 Pa3MO3HABaHE Ha OCHOBHU
JIMIIEBU XapaKTEPUCTUKH — TOJI, BB3PACT U EMOIIHSL..

Abstract. This study focuses on the deep learning methods for face recognition in order to spot
society patterns from historical databases. The results can enrich historical narratives by quantifying
visual cues that are often overlooked in traditional archival research. Scanned photographs from the
early 20th century have been used to perform recognition of the basic facial attributes — gender, age
and emotion.

20. Cmiowvpm P., M. Monosa-Kenesa, . Kenes. 2014. Lugpposuszupane na mysetinume gpornoose
— HUT ompacvria 6 nomows Ha O6bI2APCKOMO KYIMYPHO-UCHOPUYECKO HACIEOCMEO,
Kongpepenyus “Unosayuu 3a pazeumuemo na ousneca 8 FOzousmouen Pecuon”, 20 noemspu
2014, 127-143. ISBN 978-954-8468-97-8

Pe3tome. Koneknusara va Pernonanen ucropuuecku myseit — byprac /PUM-byprac/ e enna ot
Hali-ronemute B bbarapus, HO € crmabo mMo3HaTa TOpaAM JUICaTa HA JWTUTAIW3AlUS Ha
ChAbpKaHWETO M. B Ta3m crtatus ca omucaHu mnpoOieMuUTe B Mpoleca Ha JWTHTAIU3alus Ha
JBIXKAMOTO KYJITYpHO HaciencTBo, kouto PUM-byprac usnutsa, n 6opbata My aa ce cbobpasu ¢

M3WCKBaHMATA HA HTHPOPMAIIMOHHOTO OOIIECTBO HA 2 1-BH BEK.

Abstract. The collection of Regional Historical Museum — Burgas /RHM-Burgas/ is one of the
biggest in Bulgaria, yet it is hardly known due to the lack of digitalization of its contents. This paper
describes the problems in the process of digitalization of movable cultural heritage, which RHM-
Burgas experiences and its struggle to comply with the requirements of the informational society of
the 21st century.

21. Cmwvpm P., M. Monosa-)Kenesa, A. Kenes. 2014, /lucumannume xonexyuu na bypeackus
Mysel: cv30asame HA HOBO OUSUMATIHO CbOvpicanue 6 Humepuem, npeocmasaujo
UKOHOMUYECKOMO U KYIMYPHOMO pazeumue Ha pecuoHa om OpesHocmma 00 Hauiu OHU,
U3zeecmusn na bypeackus myzeii —mom V' ', Bypeac 2015, cmp. 338-342, ISSN 0407-9477

Pe3tome. Koneknusta Ha Pernonanaus ucropuuecku myseit — byprac (PUM-byprac) e eqna
oT Hai-rojgemure B bbirapus. Ta3u craTtus onucBa NPOEKTHA paMKa 3a U3rPAKIaHe Ha BUPTyaJHA
O6ubMoTeka, o3ariaBeHa ,,JIUruTaaHUTE KOJEKIMKW Ha byprackust My3el™, pasriexpaHa KaTo
KOJICKITUSI OT IUTHTAITHU OOCKTH, MIPEICTABEHU B MHTEPAKTHBHA Cpe/ia, peHANpaHa B yed Opay3wp.
W3non3Baiiku Ta3u cpea, BAPTYAIHUAT IIOCETUTEI MOXKE J1a pasriieqa JaJeH JUruTajieH o0eKT, KaTo
ro WHCHEKTHpa moApoOHo. Ta3u craTusi MpeAcTaBs KOHIENTYATHHS MOJEN 3a JUTHTAIIHO
IIPEACTABHE M AaHOTMpPAHE HAa TOBAa YHHMKAJIHO KYJITYpHO ChbIbp)KaHHE, LEIAL] J1a OCHIypH
MPEACTaBIHETO MY Ha pa3npbcHaTaTa MO LIS CBAT ayJIWTOpHs, KAaKTO U JIa Hachp4d
HAyYHOM3CIIEJ0BATENICKaTa IEHHOCT B CBbP3aHUTE HAYYHH 00JIaCTH.

Abstract. The collection of Regional Historical Museum — Burgas (RHM-Burgas) is one of the
biggest in Bulgaria. This paper describes a project framework for building a virtual library titled “The
Digital Collections of Burgas Museum” considered as a collection from digital objects presented in
an interactive environment, rendered in a web browser. Using that environment, the virtual visitor
can examine a given digital object inspecting it in detail. This article presents the conceptual model
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for the digital presentation and annotation of this unique cultural content aiming to ensure the
presentation of the content to the worldwide dispersed audience as well as to promote scientific
research activities in the connected science domains.

22. Cmwowvpm P., 2015. Cwv30asane Ha eupmyanina ekcnosuyus ¢ ukouu om ¢onoa na PHUM-
bypeac , Koughepenyua  “Yemsvpma mayuonanna cpewa , Myzeume u ycmouyugomo
pazeumue” 3 — 5 tonu 2015 2., Bypeac ', coopruk ¢ 0okiaou

Pe3tome. Konekmusita oT MKOHM OT bhiIrapckoTo BB3pakaaHe, ChbXpaHsBaHa BHB (PoHIA Ha
Pernonannaus ncropuuecku mysenr — byprac (PUM-byprac), e enqna ot Hali-kpacuBute B bbirapus,
HO BBIIPEKU TOBA € ClIa0d0 Mo3HATa TOPaJM JTUICaTa Ha TUTUTATU3AIUS HA ChIBPKaHUETO 1. B Tasu
CTaTHsI ca ONKCaHU MPOOJIEMHUTE B MPoIieca Ha TUTUTATN3alUsl Ha JBUKUMOTO KYJITYPHO HAacleCTBO,
xouto PUM-Byprac uznutsa, u 6opbara My ia ce cb00pas3u ¢ H3UCKBAHUATA HA UH()OPMAIIMOHHOTO
o0miecTBO Ha 21-BU Bek.

Abstract. The collection of icons from the Bulgarian Renaissance stored in the fund of
Regional Historical Museum — Burgas (RHM-Burgas) is one of the most beautiful in Bulgaria, yet it
is hardly known due to the lack of digitalization of its contents. This paper describes the problems in
the process of digitalization of movable cultural heritage, which RHM-Burgas experiences and its
struggle to comply with the requirements of the informational society of the 21st century.

23. Cmwovpm P., 2017, Hzeéecmusma na Ovieapckume my3zeu: Oe3yeHHU NpoyY8aHus Ha
KYAMYPHOMO Hacledcmso 6 3a06enue — FObunetina koughepenyusn no cayuau 60 coounu om
npucveounsnsarnemo nHa bvaeapus kom IOHECKO, UEDQEM-FAH, 2017 Cogusa, cmp. 229-
234, coopruxk ¢ doxnaou, ISBN 978-954-322-908-6

Pe3tome. bparapckure My3en MMaT CBOM COOCTBEHM TpaJuIMM B MOATOTOBKAaTa Ha HayYHU
nepuoANYHY m3Aanus. Te decTo myOIMKyBaT TPyI0BE Ha My3€HHH CIICIIUATMCTH, KOUTO Ca pe3yiTar
OT CepHO3Ha TEpeHHa W u3cienoBaTesicka paboTra. 3a chXKajleHWe, MHOTO OT Te3U H3JAaHUS,
U3IIBTHCHH C OC3I[EHHH W3CIE/IBaHMS, ca MOThHAIM B 3a0paBa mpe3 ronuHute. J[HEec, B epara Ha
eJeKTpoHHaTa HWH(OpMalus, Bb3HUKBAa BBH3MOKHOCTTa TOBAa HAKOra HM3ry0eHO 3HaHUE Aa Oble
MPEIOCTABEHO C OTBOPEH JOCTHIT - 0€3 BCSIKAKBH OTpaHUYCHHS 32 JOCThI. Cleq AUruTann3upane u
MPAaBWJIHO AaHOTHUPAHE HA MY3€WHHUTE XapTUEHU HU3JIaHUs, MOCIEABAHO OT MPEJOCTAaBIHETO UM B
UHTEpHET 3a CBOOOJEH [JOCTBHII, € C€ OTBOPH BB3MOXKHOCT 3a MHOTO IM0-3a1bJIOOYCHO U
BCe0OXBAaTHO HM3yudaBaHE Ha OBJITrapcKOTO KYJITYPHO HACJIEICTBO, HepasleidHa 4acT OT KOETO ca
TPYJIOBETE HA HETOBUTE M3CJICIOBATEIH - €THOTPa(H, UCTOPHUIU, APXECOTO3H.

Abstract. The Bulgarian museums have their own traditions in the preparation of scientific
periodicals. They often publish works of museum specialists that are the result of serious field and
research work. Unfortunately, many of these publications filled with priceless studies, have fallen
into oblivion over the years. Today, in the era of electronic information, the possibility arises this
once lost knowledge to be provided with Open Access- free of all restrictions on access. Upon
digitization and correct annotation of the museum paper editions, followed by providing them on the
Internet for free access, a possibility will be offered for a much more thorough and comprehensive
study of the Bulgarian cultural heritage, an integral part of which are the works of its researchers-
ethnographers, historians, archaeologists.

24. Padosecma Cmiovpm, "Tpanchopmupanu 6 yugposu pecypcu - HO8 HCUBOM 3d
U3CAe08aHUAMA HA KYImMypHomo Haciedcmeo” - Cooprux om konpepenyus "Obwecmeomo

Ha 3nanuemo u xymanusmovm na XXI eex”, Cogus 2019, cmp. 343-350, ISSN 2683-0094
Pe3rome. [lecermiietnss Hapen My3€MHUTE CHEHMAIMCTH 3alMCBAT BbPXY XapTUS CBOMUTE
W3CIIEIBAHMS - IJI0]T HA JABJTa MMOJIeBa U MPOYYBATEJICKa padoTa. 3a ChKAJICHWE MHOTO OT apXUBHUTE
U W3IaHUATA, IBJIHU C OC3ICHHU TPY/OBE, Ca M3MaJHAIN B 3a0BEHHE Mpe3 roguHuTe. B eparta Ha
eJIeKTpOHHaTa WH(OpMAaIIKs, Bh3HUKBA BE3MOXXHOCTTA TOBA M03aryOeHo 3HaHKE Ja Ob/Ie HAIPaBeHO
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JOCTBIIHO M TMOMYJIsipHO. JluruTanuzanusta Ha My3eHHUTE apXUBU Ch3JaBa BB3MOXKHOCT 3a IO-
3a1bJI00YEHO U BCEOOXBATHO U3y4YaBaHEe Ha OBJITApCKOTO KyJITYpHO HACIeACTBO. Perucrpupanero Ha
ChABpPXKAHWETO B yeO mmiarGopmMu, KakTO W 3aJaBaHe Ha OOIIM CTaHIApPTH 3a YJICCHSBAaHE
U3BIIMYAHETO Ha MH(OpMAIUs, ca HOBUTE NMPEAN3BUKATEICTBO 32 IMOCIENIOBATEINTE HA UAEATa 32
JTUTUTAIHU XpaHWINILA Ha KYJITYpHOTO HaciaeAcTBo. HacTosmoTo n3cneaBane npociesBa nporeca
Ha ThpPCEHE Ha Hal-I00pO W palMOHAIHO pelIeHHe 3a TUTHTAIM3allUsl Ha HAyYHUTE apXUBU B
KyJITypHUTE MHCTUTYUUH B byprac. B pesynrar ca mpeacraBeHH MoOJENbT Ha METaJaHHUTE U
0a3oBaTa OHTOJIOIHA, KOSITO CThIIBA Ha MexTyHapoauus crannapt DCMES. Karo nocnenna crbeika
JUTUTAIHOTO XPaHWIMILE 32 apXUBH CE€ CBbP3Ba ChC CHIIECTBYBAIIaTa CUCTEMA 3a AUTUTAIHU3ALIMS
Ha MpeIMETH OT My3eiHus (OH/, 32 Aa CE HANIPABU BPb3Ka MEXKIY TAX U KOHKPETHUTE H3CIICIBAHUS
Ha CIIECLUATIUCTH.

Abstract. For decades, museum specialists recorded on paper their research, which is a fruit of
long field and research work. Unfortunately, many archives and publications full of invaluable works
have been forgotten over the years. In the era of digital information, it is possible to make this lost
knowledge accessible and popular once again. The digitization of museum archives creates an
opportunity for a deeper and more comprehensive study of the Bulgarian cultural heritage.
Registering content on web platforms, as well as setting common standards to facilitate data mining,
are the new challenges for the followers of the idea of digital repositories of cultural heritage. The
present study follows the process of searching for the best and most rational solution for the
digitalization of scientific archives in the cultural institutions in Burgas. As a result, the metadata
model and basic ontology based on the DCMES international standard are presented. As a last step,
the digital repository for archives is connected to the existing system for digitization of museum
exhibits in order to establish a link between them and the relevant research of the experts.
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