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11 ABTOpCKa cCipaBKa 3a HAy4YHHUTeE IPUHOCH HA TPyAOBeTe

Mpes3 nocneaHuTe rogmHn pabotata My e 06xBallana U3yyaBaHeTo U NpeanaraHeTo Ha HAKOU pelleHuns B
pa3INYHK YacTU OT UANOCTHUA Mpouec no opraHusauMa u obpaboTka Ha MHbOpMaLMsA, CBbp3aHa C
06€eKTW OT KYATYPHOTO HacneacTso. [locTUrHaTUTE pesyaTaTh ca OTPa3eHW B NpeAcTaBeHUTe 3a KOHKypca
Hay4YHu Ny6anKaumMm 1 morat Aa 6bAaaT rpynupaHm B cnegHuTe HanpasaeHus:

1. ABTOMATWYHO WM3B/AMYAHE Ha METAfAaHHM OT CbAbBPMKAHWETO HA M300paxKeHusa, NpeacTaBaALLU
XYO0XKeCTBEHM Npou3BeaeHuns.

2. OpraHu3auma Ha uMdpPOBM XPaHUAMLLA 33 KYATYPHO HACNeACTBO.
OpraHusauma Ha gocTbna.

4. TpunoKeHWe Ha acouMaTMBHUTE KNacuPuMKaTopu Npm KaTeropmsaumsa Ha 06eKTU OT KyNTYPHOTO
HacneacTseo.

5. OTKpMBaHe Ha BPb3KU MeXKAY 33434eHO0 aTPMBYTHO NPOCTPAHCTBO M KOMMIEKCHOTO ONUCaHMe Ha
pasrnexgaHuTe ob6eKkTu.

MpeactaBeHata KHura "Access to Digital Cultural Heritage: Innovative Applications of Automated
Metadata Generation" pasa o6wa npeactaBa 3a  CblieCTBYBallaTa B3aMMOCBBP3aHOCT  MEXKAY
pa3nnyHuTe obnactu. CTpyKTypaTa Ha KHWUraTa WM Ha OTAE/NHWUTE [NaBU € MPensoXKeHa OT MeHe M
on06peHa OT OCTaHaINTe CbpeAaKToOpU U CbaBTOPMU.

1. ABTOMaTHU4YHO U3BJIMYAHE Ha METaJAdHHHU OT CbABPXKAHHUETO HA
n306pamemm, NnpeAaAcCTaBALIA XYA0XKECTBEHU IIPOHU3BECACHUA

Te3u pe3ynamamu OCHOBHO ca npedcmaseHu 8 ducepmayuama.

Mpe3 roauHWTe B OMWUTUTE 3a BbBEXOAHE Ha OCHOBA 3a NpPeofoNABaHe Ha pPas/IMYMATA MeXAy
noslyyaBaHata WMHPOPMaALMA OT 4YOBEKA M OT KOMMOTPUTE Cce npeasarat pas/vyHM TAKCOHOMMWM,
OMUCBALLM CbAbP)KAHMETO Ha WM300parkeHMATa. B HaWeTo npoyyBaHe KaToO OCHOBA Ce B3eMma
npeanoxeHata or Hurtut (2010)' TaKCOHOMMA C M3BECTHM NPOMEHWM B pasNpefeNeHueTo Ha
XapaKTEPUCTUKUTE B TPynuTe, CYUTAMKM 4Ye TaKa MNO-TOYHO Ce OTYMTAT NpoduaMTe Ha CbOTBETHUTE
XapaKTepuctmkn. Camute rpynm ca BM3yasiHa, CEMAHTMYHA W abCTpakTHa. BM3yanHOTO NMPOCTPAHCTBO
BK/IIOYBA MEPLENTUBHU MPUMUTUBK (LBAT, TEKCTYPU, BIAKN), FEOMETPUYHN NPUMUTUBM (LLLPUXM, KOHTYPMU,
boOpMM) M KOHCTPYKTUBHWU MPUMWUTMBKU (NPOCTPAHCTBEHO apaHXupaHe, Komnosuumsa). CeMaHTUYHOTO
MPOCTPAHCTBO € CBbP3aHO CbC 3HAYEHMETO Ha eNeMEHTUTE, TeXHUA NOTeHUMAn 3a CEeMAHTUYHO
Tb/IKyBaHe. TO ce CbCTOM OT CEMaHTUYHU eauHUUM (0BeKTH), NPOCTPAHCTBEHUTE BPB3KU MeXay TAX
(cueHa, nepcneKkTnBa, AbABOUYMHA CUTHAIM) U KOHTEKCTa (OcBeT/ieHMe, cAHKa). ABCTPaKTHMUTE acnekTu ca
cneumdUUHN 33 M306paKEHMATA HA U3KYCTBOTO M OTPA3ABaT KYATYPHU BAUAHUA, cneundUYHN TEXHUKN,
KaKTO M eMOLMOHANHN eKcnpecun. KOHKpeTHUTE MU M3cnenBaHuA ca buam cBbp3aHU € M3BAMYAHE Ha
CEMAHTUYHU M abBCTPAKTHM XapaKTEPUCTUKM HA M306paxkeHuaTa, 6asMpaHn Ha LBETOBOTO CbAbPrKaHWE
Ha n3obpaxkeHueTo. Tpbrealiku OT TeopusTa Ha ltten (1961)2 3a UBETOBMUTE KOHTPACTM, € HamnpaBeHa

! Hurtut, T. 2D Artistic Images Analysis, a Content-based Survey. http://hal.archives-ouvertes.fr/hal-00459401 v1/

% tten, J.: The Art of Color: the Subjective Experience and Objective Rationale of Color, Reinhold Publ. Corp. of New York, 1961.
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KnacndurKauma Ha LBETOBUTE XapMOHUKM M KOHTPACTU Ha OCHOBaTa Ha TPUTE XapaKTepPUCTUKM Ha LBeTa,
KOUTO ca HaW-6/M3KM [0 YOBELIKOTO BbL3MNPUATME — HIOAHC, HAacUTEHOCT W cBeTaoTa. lpeasoxkeHo e
M3MO/N3BaHETO Ha HOB LBETOBM MoZes (KOMOUHMpalL, KayecTBaTa Ha TPU APYrY MOAENA), Ha YMATO
OCHOBa e M3paboTeHO GOPMaNHO OMUCAHUE HA XaPMOHUWUTE N KOHTpAcTMTe. PeannsnpaHn ca pyHKLUM
33 aBTOMATMYHO M3BAMYAHE HA AePMHMPAHUTE XaPMOHUMU U KOHTPACTU OT LUPPOBUTE N306paNKEHNS.

PeanusupaH e eguMH noaxon, 3a U3BAMYAHE BU3Ya/IHU XapaKTEPUCTUMKM 3a KnacubuLMpaHe XMBONUC Ha
6a3ata Ha MPEG-7 peckpuntopu. MPEG-7 peckpuntopute gasaT gobpo npeactaBAHe Ha Pas/NYHMU
BMOOBE BM3Ya/IHU XapaKTEPUCTUKM, HO Ca C/OKHWU CTPYKTYPU U U3UCKBAT cneunduyHn MeTpUKM 3a
pa3cToaHuMe. ToBa 3aTpyAHABaA NPAKOTO MM M3NON3BAHE B CTAHOAPTHUTE anropuTmMuM 3a KaacuduKaums.
Hawunat noaxon ce cbCTOM OT cAefHWUTe CTbMKU: (1) n3obparkeHnATa ce pPasAensaT Ha He3acTbnBaLLU
NPaBObILJAHULM C Len [a ce yaoBM no-geTtanHa uHbopmaumsa, (2) CbOTBETHUTE napuyeta oOT
n30bparkeHMATa ce noasaraT Ha KAbcTepm3sauna 3a scekm MPEG-7 aeckpunTop; (3) ¢ uen HamanasaHe Ha
pasmMepHOCTTa Ce W3MN0a3Ba BEKTOPHO KBAHTyBaHe 3a gedMHMpaHe Ha yHMKaNHA CTOMHOCT Ha BCAKO
napye, KOATO CbOTBETCTBA Ha HOMEpPA Ha KAbCTEpa, KbM KOWTO MpUHAL/NEXMW [AafeHOTo napue.
MNpoBeaeHn ca aHaNM3M HA 3HAYMMOCTTA Ha NOJIyYEHUTE XapaKTePUCTUKM cnpamo usnonssaHute MPEG-7
LECKPUNTOPK, KAaKTO N CPAMO NO3MLUUATA HAa CbOTBETHUTE NapyeTa.

2. Opranu3sanys Ha BUPPOBU XPaHWIUILA 32 KYJITYPHO HACJI€eCTBO

Te3u pe3ysimamu ocHo8Ho ca npedcmaseHu 8 [5], [6], [7] u [8] u 8 enasa 6 om ducepmayuama.

HanpaBeHo e u3cnefBaHe Ha CblLLECTBYBALLMTE USTOYHULM HA MHPOPMALMA 3@ KYATYPHO-UCTOPUYECKOTO
HacneacTBo B 061acCTTa Ha XyA0MKECTBEHUTE NPOM3BEAEHMA — HAUMHBT MM Ha 3apaxkgaHe, QyHKLMUTE,
KOWUTO M3MbAHABAT, NPUAaraHMTe MeToAm 3a YCUABAHE HA BMCOKO-CEMAHTUUYHOTO TbpceHe B LndpoBuTe
XpPaHUAMLLA Ype3 KOMBMHUPaHe Ha TEKCTOBMA NOAXOL 33 MHAEKCUpPaHe M aBTOMaTMYHaTa MHAEKCAUMA Ha
6a3aTa Ha CbAbpXaHuATa B u3obpaxeHuaTa [5]. MpoTtoTMn Ha cneunannsmMpaHa cucTema 3a MsyyasaHe
Ha aHanM3 Ha M306parKeHMEeTo 1 U3BMYAHE Ha XapaKTepPUCTUKK e npeacTaseH B [6].

B pamKkuTte Ha aorosop [002-308, dpmHaHcupaH ot ®HU (2009-2012) 6e HanpaBeH NoApobeH aHanu3 Ha
TEKYLOTO CbCTOAHME Ha CTAaHZAPTM M chneuMdPuKauum 3a MeTafaHHM B 06nacTTa Ha KyATYpHOTO
HacneACTBO M Ha CblLUECTBYBallM CTaHAApPTM 3a XpaHunuuwia [7]. Bewe HanpaBeHO u3cneaBaHe Ha
Bb3MNPMEMAHETO Ha OCHOBHUTE e/IeMeHTM Ha undpoButTe 6MBAMOTEKU cnNpsamo pedepeHTHUA Mmoaen 3a
umdposn 6mubnmotekn DELOS DLRM — cbabprkaHue, notpebutenn, ¢GyHKUMOHANHOCT, apXUTEKTYpa,
KauyecTBO WM MOJUTUKKU, 06PBLIANKM BHMMaHME Ha HeOO0OLEHABAHETO Ha Ba*KHWUTE, HO NO-abCTpaKTHO
Bb3NPUEMAHUN eIEMEHTU NOTPEBUTENN, KAYeCTBO U NOAUTUKNK [8].

BbB Bpb3Ka C pa3paboTBaHETO HA METOAMTE U CPeACcTBaTa 33 M3B/AMYaHe, 6a3NPaHO Ha CbAbPYKAHUETO
Ha M306pakeHUATa, e Npes/ioXKeHa apxMTEKTypa M e paspaboTeHa eKcnepumeHTanHa cuctema APICAS
("Art Painting Image Colour Aesthetics and Semantics"). KaTo ocHoBa ce u3nonssa mogenst OAIS® u ce
006aBaT GpyHKUMM 33 aBTOMATMYHO M3/IMYaHe, 6a3npaHo Ha CbAbPKAHMETO, B PAMKUTE BbBEKAAHETO M
JocTbna Ao uudposata bubnuoteka. MNpeanoskeHUTe U peanvsmpaHn OGyHKUMKM 3@ M3BAMYAHE Ha
PasNMYHUTE BUAOBE XapPMOHWMU U KOHTPACTM LENAT HaManABaHETO Ha CemMaHTUYHaTa Pas/nKa mexay
aBTOMATUYHO M3B/MYAHE HA BU3Yya/IHUTE XapaKTEPUCTUKM OT HUCKO HMBO M YOBELWKOTO M3pasnBaHe OT
BMCOKO HMBO. ApXUTEKTYpaTa U GYHKLMOHANHUTE Bb3MOXKHOCTU Ha cMCTeMaTa ca NpeacTaBeHM B rnasa 6
OT gucepTaumaATa.

® Reference Model for an Open Archival Information System (OAIS). Consultative Committee for Space Data Systems. Blue book -
January 2002; Pink book - August 2009.
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3. OpraHu3anusa Ha AOCTbIIA

Te3u pe3ysamamu ca npedcmaseHu 8 [1], [10] u enasa 5 om kHueama.

EGEKTMBHOTO MHAEKCMpaHe e OT pellaBallo 3HAYeHWe 3a M3rPakAaHeTo U QGYHKUMOHMPAHETO Ha
ronemute 6asn OT JaHHM M TbPCaykM. HanpaBeHO e efHO CMUCTEMATUYHO MPOYy4YBaHe Ha Pa3/INYHMU
MeToAM 33 AO0CTbM KaTo paswWupeHue Ha Mo-paHHW aHanusu B Tasu obnact. Metogute 3a A0OCTbN ce
KnacuduumpaT B HAKOJIKO KaTeropuu: egHOMEPHM; MHOTOMEPHU MPOCTPAHCTEBHU; BUCOKO-PA3MEPHU;
BpPEMEBW; NPOCTPaAHCTBEHO-BpeMeBu meTtoam 3a goctbn [1]. B cuctemuTe 3a u3BAMYaHe, 6a3npaHo Ha
CbAbPKAHMETO, MHAEKCMPAHETO, Hapes, C OCTaHaAUTe [Ba KOMMOHEHTA — AM3aliHA HA XapaKTEPUCTUKN U
M3B/INYAHETO, € CTPYKTYPOONpeaesll, KOMMNOHEHT.

Mpe3 roguHWUTE KONEKTUBBT, B KOWUTO paboTa, u3nonssawe T.Hap. MHOTOMEPHW HOMepUpaHu
MHPOPMALMOHHN NPOCTPAHCTBA, 3a/IeTHANN B AUCEpTaumMsTa Ha KoseraTa Kpacummp Mapkos. OcHoBHaTa
XapaKTepUCTMKa Ha MeToda € 3aMAHaTa Ha MMeHaTa C Homepa M M3NO0/A3BaHEeTO Ha MaTemaTuyecKu
dYHKUMM M agpecHM BEKTOPM 3a A0CTbN A0 MHPopmaumaTa. Han-obuwo npegmmcreaTa Ha HOMepUpaHuTe
MHPOPMALMOHHN NPOCTPAHCTBA Ca Bb3MOXKHOCT 3a M3rpaxKAaHe Ha PacTALLM NPOCTPAHCTBEHU Mepapxum
OT WHPOPMAUMOHHWM E/IEMEHTM, KaKTO M MOLLHOCT NPU  U3rPaKAaHeTo Ha BPbB3KU  Mexay
MHPOPMALMOHHUTE eN1EMEHTU Ype3 U3NOA3BAHETO Ha afPECHU UHOEKCH.

Bewe cb3gageH eauMH anropuTbM 33 WM3B/AMYAHE Ha aCOUMATMBHM MNpaBuna, KOWTO M3MNOA3Ba
Bb3MOMXKHOCTUTE HAa MHOFOMEPHUTE HOMEPUPAHU MHPOPMALMOHHM NMPOCTPAHCTBa, HapedveH ArmSquare.
OcHOBEH aKUEeHT Npu peanunsaumata Ha ArmSquare e 3amsaHaTa Ha CTOMHOCTUTE Ha aTpubyTuTe Ha
WHCTAHUMWUTE C LeNM YMCAa, KOMTO Ca NopeaHMTe HOMEpPa HA CTOMHOCTUTE Ha eleMEHTa B CbOTBETHUTE
NnoApeaeHM MHOMECTBA OT AOMYCTUMM CTOMHOCTM. TaKa BCEKM OBEKT MAM KOMBUHaUMA oT aTpubyTtn ce
OMMCBa Ype3 BEKTOP C LEe0YMCIEeHM CTOMHOCTU, KOMTO MOXe Aa 6bAe M3MoA3BaH KaTo KoopAMHaTeH
afipec B MHOTOMEPHO MHPOPMALMOHHO NpocTpaHcTeo [10].

BAxa HanpaBeHW eKCNePUMEHTM C MHOXKECTBO OT AaHHW, BKAIOYBALLM LLBETOBU aTpMBYTH, U3BAEYEHN OT
eKcnepuMMeHTanHaTa KapTWMHHa 6asa, pasrnexgaHa B guceptauuaTa. B ciyyas ce w3nossea
TpaH3aKuMoHHa 6a3a, B KOATO BCEKM pen CbAbpiKa MMETO Ha XYAOMKHMKA, cnedBaHO OT atpubyTtute,
npeAcTaBeHn KaTo ABOMKK "<nme Ha aTpubyT>=<CcToMHOCT>". M3N0/13BailKM Bb3MOXKHOCTTa 3a rpynupaHe
Ha faHHuTe (binning) no KnacoeeTe ca M3BAEYEHW TUMUYHM KOMOBMHALMM OT XapaKTEPUCTMKM 3a
nscnenBaHUTe XyA0XKHMLM. ArmSquare MoXKe Aa ce 13no/si3Ba B NbpBaTta ¢asa "reHepupaHe Ha npasuna"
B a/IFOPUTbMA Ha acoumaTuBeH Knacudpukatop. OCHOBHUTE U3BOAM U Bb3MOXKHOCTUTE 3a M3MO0J3BaHe Ha
ArmSquare B npoueca Ha LMbpPOBM3aALMA M OCUFYpPsABaHE HA AOCTbN A0 KYATYPHOTO Hac/neAcTBO ca
npeAcTaBeHW B rnaBa 5 oT KHUraTa.

4. l'[pwlomel-me Ha aCoOlMaTUBHUTE Kﬂacm])m(aTopn IIPpHA KaTeropru3anuda Ha
00€eKTH OT KYJTYPHOTO HAC/I€EACTBO

(EkcnepumeHTanHa cuctema PaGaNe 1 acoumnaTtnseH Knacudpuratop PGN)
Pesynmamume ca npedcmaseru 8 [2], [3] u [9].

B pamKuTe Ha KO/IeKTMBa, B KONTO paboTs, Cb3gafoxme eamH KnacudukaTtop, HapedeH PGN, KoliTo cTpou
acouMaTMBHM NpPaBWAa, CTPEMEMKM ce KbM 3anasBaHe Ha MAKCMManHa TOYHOCT Ha MPOU3BEAEeHUTe
npaBuaa M M3NON3Ba MAPKA, M3MepBaLLa CTENEHTa Ha NPUMNOKPMBAHE Ha BbBMPOCA CbC CbOTBETHUTE
npasuna (coverage measure) B etana Ha pasno3HaBaHe. Cb3hafeHa e eKcnepuMMeHTasHa CUCTeMa,
HapeuyeHa PaGaNe, B KOATO e peanusnpaH NPeaNoKeHUAT KnacuduKaLMoHeH anropuTbm. NposeaeHn ca
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TecToBe BbPXy eKcnepumeHTanHu 6asm ot UCI repository4. CpaBHeHMATa C PasINYHU KnacupuKkaTopwm,
peanusnpaHu BbLB WEKA® nokassat epeKTMBHOCTTA Ha M3bpaHua noaxog, [2].

AcoumaTMBHUTE KNacMdMKaTopu No NPUHUMN 06paboTBaT HOMUHANAHK aTpMbyTu. C Len ocurypssaHe Ha
Bb3MOXHOCTTa 32 06paboTKa Ha MOXKeCTBa, CbAbP)KALM M YMCNOBM aTpubyTu, KaTo nNpenpoLecopHa
CTbNKa Ce peanusupaT pasandHK  auckpetusatopu. Cnen HanpaBeH o063op B obnactta Ha
CbluecTByBalLMTE AMCKpeTM3aTopu u3bpaxme NpeacTaBUTENM HA  Pa3MYHM  TUNOBE, KOWUTO
peanusnpaxme B eKcnepumeHTasnHata cuctema PaGaNe —Equal-width, Equal-frequency, Fayyad-Irani u
Chi-square. MNpoBeaeHUTe ekcnepuMeHTHU nokasaxa edekTnBHocTTa Ha Chi-square cnpamo ocTaHanuTe
anroputmn. CpaBHeHueTo Ha PGN, obyyeH c Chi-square c gpyrn KnacudpuKkaTopu, peanvsmpaHu BbB
WEKA, noKkasa gobpw pesyntatv B nonsa Ha PGN Knacuoukatopa [3].

Npoeonornata u ocHoBHaTa peanusauma Ha PGN KnacuduKaTopa nNpuHagneXKm Ha Konerata mu Unua
MwutoB. MosATa OCHOBHa paboTa e B MNPOeKTUpPaHeTOo U (YHKUMOHANHOTO CTPYKTYpupaHe Ha
apxuTeKTypaTa Ha cuctemaTa PaGaNe c uen: noctMraHe Ha onepaTtMBHA CbBMECTMMOCT Ha AaHHUTE Hal-
Beye cbc cuctemute WEKA, ORANGE un APICAS; oTBopeHOCT 3a gobaBsHe Ha HOBM ajroputmu;
MOZY/THOCT KOATO [1a NO3BOJIN KOMBUHMPAHETO Ha Pas/INiHM TEXHUKM KaTo YacTu oT no-obuy, npouec. 3a
pasnuKa oT gpyrn obaactv, KbAETO CTAaHZAPTMTE 3a ONUCAHWE Ha AaHHW Ca HaB/e3/IM B LUMPOKA
ynotpeba, NoBEYETO OT CUCTEMUTE 33 M3B/IMYAHE Ha 3HAHUA BCe OLLE M3NON3BAT COBCTBEHW HOTaLUW,
KOEeTO 3aTPyAHABA CUJIHO MHTEFPUPAHETO Ha NPOLLECH OT PA3/IMYHN NPUNOKEHMA B 0bOLLa 3a4a4a.

NHTepecbT MM KbM acoLMaTUBHUTE KAAacUPUKATOPU e NPOLAMKTYBAH OT KEeNAaHWETO 3a NPUAAraHeTo Um
npw Kateropmsauma Ha 06eKTM OT KyATypHOTO HacnencTBo. KnacudpukaumoHHUTe 3aa4m B obnacTTa Ha
KYNTYPHOTO HacneAcTBO OBMKHOBEHO MopakaaT Habopu OT JaHHM C MHOFO Knacose. AcoumaTUBHUTE
Knacupukatopn ca yaobHUM WMHCTPYMEHTM 3a WM3BAMYAHE Ha 3HaHMA B 061acTTa Ha Ky/ATypHOTO
HacneACTBO, M3MON3BAMKN TEXHWUTE Bb3MOXHOCTU A3 B3emaT npeasua cneunduyHu KomOUHauMu Ha
CTOMHOCTUTE Ha aTpubyTuTe.

MN3BbpLUIMXME EKCMEPMMEHTM C MHOMECTBa OT AaHHM C MHOrO K/JacoBe Ha NpMMepa Ha KapTUHHMU
KOJIEKUMM OT pasinyHM nepuoam ot 3anagHo n M3TouHO eBponeiicKkoTo U3KYCTBO. 3a LienTa M3nosi3Baxme
aTpMBYTHO MPOCTPAHCTBO, CbAbPKALLO aBTOMATUYHO U3B/IEYEHM XAPAKTEPUCTUKM OT CbAbPKAHMETO Ha
n30b6parkeHmMaTa No MeToauTe, onucaHu no-rope. PGN KaTo npeacTaBUTEN HA acoUMATUBHUTE
Knacuduratopm belwe cpaBHABAH C NPeACTaBUMTENM HA APYrU TUMNOBE KAAaCMOUKALMOHHM anaroputmuy,
KOWUTO CTPOAT NoaobeH mMofen Ha pa3no3HaBaHe OT rneAHa TOYKa Ha Bb3MOXHOCTTA [a Ce W3B/seKaT
npasuna 3a gedpmHUpaHe Ha KnacoseTe. 3a LUenTa ca u3nonssaHu J48 (WEKA-peanusaumsaTa Ha C4.5) Kato
npeacrasuTen Ha Decision Trees u JRip (WEKA-peanusauuata Ha RIPPER) KaTto npeacTtasuten Ha Decision
Rules. CpaBHeHMsATa NOKasaxa KOHKypeHTocnocobHocTta Ha PGN npu pa3nosHaBaHETO Ha 0BeKTM oT
MHOecTBa OT AaHHM C MHOTO Knacose [9].

5. OTKpuBaHe Ha BP'b3KH MEXAY 3a/a/leHO aTPUGYTHO MPOCTPAHCTBO U
KOMILJIEKCHOTO ONMCAaHUe HA pa3rjieXJaHUuTe 00eKTH

(Anroputbem Meta-PGN)

Pesynmamume ca npedcmaseHu 8 [4] u [12].

PasrnexaaHuTe BbNPOCK Ca Ha rpaHULATa MeKAy MPOLEcUMTe Ha KabCTepusaumsa, KOUTO paskpusat
CTPYKTypaTa Ha aTpMbBYTHOTO NPOCTPAHCTBO U NPOLECUTE Ha KaTeropusaLums, KOUTo U3rpakaaT MoCToBe

* http://archive.ics.uci.edu/ml/

> http://www.cs.waikato.ac.nz/~ml/weka/
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MeXay aTpPMOYTHOTO NPOCTPAHCTBO M MOHATUATA KaTO €/IeMEHTM Ha MO-C/NOXKHO CTPYKTypUpaHO
NOHATUMHO NPOCTPAHCTBO.

bewe KoHcTpyupaH meta-PGN — paswmpeHne Ha CTaHAAPTHUA KnacudpukaumoHeH anroputbm PGN,
YMATO Len e KomnaekcHo o6paboTBaHe HAa MHOrOKaTEropuManHo 3aJafeHO MHOXECTBO OT [AaHHU U
TbpCeHe Ha B3aMMOBPBL3KUTE MeXKAy MeTajaHHUTe yYpe3 OTKPUBaHe Ha 3aBMCUMMOCTW B onucaTenHaTta
yacT. bewe cyeteHo, Ye NpeacTaBUTEN Ha acOUMATUBHUTE KNacUbUKATOPU e Hak-NoaXoasALL KaTo OCHOBA
33 Cb3aBaHETO Ha BPb3KM C KOMMIEKCHOTO MOHATUMHO MPOCTPAHCTBO MOpagM CMOCOBHOCTTa MM Aa
OTKPWBAT HAa/IMYMETO Ha TUMMUYHU CheunPUYHNM KOMBUHALUKM OT CTOMHOCTMTE Ha aTpmbyTuTe. 3alioTo
AHA/NIN3BT Ha pasnpeaeneHneTo Ha LBeToBeTe B NA/IMTPUTE Ha Pas/IMYHU XYAOXKHULM NOKa3Ba, Ye HAKOU
apTUctn, Hanpumep ForeH M [OTO, U3N0A3BAT NOAOOHWN LIBETOBE B LLEAUA CU KMBOT U APYrK, KaTo
Benackec, mat ronama Aucnepcusa B U3Non3sBaHUTe naautpu. B gonbaHeHMe, TOBa MOXKe Aa e CUrHan,
Yye paboTaTa Ha TakMBa XYOOXHWUUM TpAbBa Aa 6baaT pasgeneHM Ha MNo-KpaTku nepuogu. TunuyeH
npumep 3a TOBa HanpaB/ieHMe e pa3Hoobpasue oT ctunose MNuKaco.

AHanu3bT Ha CbOTBETCTBMATA MENKAY BPbB3KUTE, YCTAaHOBEHM B aATPUOYTHOTO NPOCTPAHCTBO W
CbLLECTBYBALLUTE BPDB3KM MEXKAY NOHATUATA MOXKE A3 Ce M3MO0A3BA KAaTo TECT 3a Cb3aBaHe Ha afeKBaTeH
mozen Ha HabntogasaHuA CBAT.

JaTta: 15.01.2013 MOANUC: v
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Pe3wMeTa Ha peACTaBeHUTE MaTePHAIH

Aucepmayusi:

Ivanova, K.: A Novel Method for Content-Based Image Retrieval in Art Image Collections Utilizing
Colour Semantics. PhD Thesis, University of Hasselt, Belgium, 2011.

Mpea npoueca Ha M3BAMYAHE Ha M300paXKeHWs CTOM rofAMO MpPeaAn3BMKATEeNCTBO: TOW TpsbBa Aa
npeojosiee o4vyeBMAHATA pPasnMKa Mexay UMPPOBUTE TEXHONOTMW, OFPaHUYEHU B PaAMKUTE Ha
YNaBAHETO HA MUKCeNUTE U YOBELLKMTE OYAKBAHMA 32 Bb3NpMemaHe Ha PasAMYHUTE CEMAHTUYHM,
€CTETUYECKM U KYNTYPHM MNOCNAHUA, KOUTO NPOU3BEAEHNETO U3MpaLLa Ha 3puUTeNA.

LiBeTbT Urpae BaxkHa possa B aHaA/IM3a HA KapTUHUTE. Bb3npmaTMeTo My 3aBUCKM OT peanLia acneKkTtw,
3anoyBaikm oT ¢uM3MyeckaTa NpMpoaa Ha CBETAMHATa, PU3IMONOTMYHUTE OCOOEHOCTM Ha YOBELLKOTO
3peHne, NCUXO0NOTrMYECKUTE 0COBEHOCTU U COLMOKYATYPHUTE BAUAHUA, B KOUTO € BMNo Cb3aafdeHo
npousBefeHneTo, KaKTo N B KOUTO Ce HaMMpa Bb3Npuemalma NocaaHuneTo.

YcnewHuTe LBETOBM KOMBUHALMM Ce OCHOBaBaT IM1aBHO Ha 3aKOHa, Ye YOBELIKOTO OKO Ce YyBCTBa B
paBHOBECKe CaMo KOoraTo €a HaMYHW AONb/BaLLUTE Ce LiBeToBe.

OcHoBHaTa uen Ha Ta3u paboTa e fa ce Hanpasu NogpobeH aHanM3 Ha CblLeCTBYBaAWMTE B3aUMHU
BPb3KN B yCMNEWwHUTE LBETOBM KOMOMHaLMKM, KAaKTO M ga ce dopmanusmpaTt C uen npuaaraHe Ha
aBTOMATMYHOTO U3BJINYAHE OT UMPPOBU3MPAHUTE NPOM3BEAEHUS.

Mpeanonxme M3nNoN3BaHETO Ha LBETOBM MoZen (KoMOBWHMpaLL, KayecTBaTa Ha TpU ApyrM moLena)
CMPAMO TPUTE OCHOBHU XapaKTEPUCTMKM Ha LiBETAa — HKAHC, HACMTEHOCT M OCBETeHOCT. Ha Herosa
0oCHoBa M3pabotuxme GOPMasHO ONMCAHUE HA XaPMOHUMUTE U KOHTpaCTUTe.

Mpeanoxnxme NpMMepHa apxmMTeKTypa Ha cMcTeMa 3a M3B/MYaHe, 6asnpaHo Ha CbAbPKAHWETO Ha
M306parkeHMATa KaTo cpea 3a NpuaraHe U TecTBaHe Ha NPeA/IoKeHUTe anroputmn. PaspaboTteHa e
ekcnepumeHTanHa cuctema APICAS.

MNpeanoxkeHnTe M peanusmpaHm GyHKUMW 33 U3BAWYAHE Ha pPa3/IMYHUTE BUAOBE XAaPMOHUU U
KOHTPACTU LEeNAT HamMaifaBaHEeTO Ha CeMaHTUYHATa pPas3/iInka Me)Kay aBTOMAaTMYHO WM3B/IMYAHE Ha
BU3Ya/IHUTE XapPaKTEPUCTUKM OT HUCKO HWMBO U YOBELLKOTO U3pa3AaBaHe OT BUCOKO HUBO.

KHueza:

Ivanova, K., Dobreva, M., Stanchev, P., Totkov, G. (editors): Access to Digital Cultural Heritage:
Innovative Applications of Automated Metadata Generation. Plovdiv University Publishing House
"Paisii Hilendarski", 2012.

OcHOBHaTa Le/ Ha Ta3u KHWra e Ja npeactaBu obuy npernes Ha HacToALWMUTe TeHAeHUUN B obnacTTa
Ha uMdpPOoBM3aLMATA HA KYATYPHOTO HACNEACTBO, KATO OCHOBHUAT aKLLEHT € BbPXY OPraHU3MpaHeTo Ha
UMPPOBO CbAbpKaHME, TeHepupaHeTo Ha MeTafZaHHM, KaKTo M Ha MeToau 3a oborataBaHe Ha
OTKPMBAHETO Ha pecypcu. KHurata e pesynTaTt Ha yCcnewHoTO CbTPYAHMYECTBO MEXAY eKUnuTe Ha
PasNIMYHU BBArAPCKM M YYXKAECTPAHHWU MHCTUTYUMU, 0beanHABalKM pe3ynTaTute OT HaUMOHAMHMU U
MeXAYHapoAHW M3CNeAoBaTeNICKM MPOEKTH, HAacoYeHW KbM paspaboTBaHe Ha cneumanmsnpaHmu
TEXHO/IOTUWN U UHCTPYMEHTU, KOUTO BMxa BMUAK OT momoLy, B ycunusTa 3a umopposusauma. KHurata ce
CbCTOM OT neT rnasu. TyK We Aagem KpaTKo obAcHeHWe Ha BCsAKa OT TAX.

rnasa 1 "UndpoBM3auma Ha KyNATYpPHOTO HACNeACTBO - CTaHA4APTU, UHCTUTYLMU, MHULMATUBK" npaBu
BbBegeHMe B 06/acTTa Ha umMdposmMsauusaTa. Pasrnexkaat ce oCHOBHUTE CTb/boOBe Ha Mpoueca Ha
Cb3faBaHe, CbXpaHABaHe W [AOCTbN Ha KYATYPHOTO HACNeACTBO B UMGPOBOTO MPOCTPAHCTBO.
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Moa4yepTaHO e 3HAaYEeHMETO Ha MeTagaHHMTe B Mpoueca Ha 4ocTbn 40 MHPopmauma. ObcbKaaT ce
Pas/IMYHN  CTAHAAPTM M CXEMM 33 MeTaZaHHW, W3NOA3BaHM B KYATYPHOTO Hacneactso. 3a
OCUTYPABAHETO HA A0CTbN A0 uMdpoBmUTe 0O6EKTU BBB BUPTYANHOTO NPOCTPAHCTBO, TE Ce OpraHM3mpaT
B undposun 6MbanoTekn. CoBpeMeHHUTE UNdpoBn BMBANOTEKM ce ONUTBAT Aa AOCTaBAT no-6orata u
no-go6pa GpyHKLMOHANHOCT, OpUEHTUPAHa KbM NoTpebutenute. Fnasata ce GoKycmpa M BbpXy HAKOM
WHULMATMBM HA CBETOBHO W €BPOMEMCKO PAaBHULLE, KOWTO 3HAUYMTENHO MPOMEHST npoueca Ha
umMdpoBM3aUMa M opraHmnsaLma Ha umdposuTe 06eKTN B 061aCTTa HA KYATYPHOTO HacneacTeo. Mpes
nocnegHuTe roguMHW, OCHOBHMAT aKLUEHT B Cb34aBaHETO Ha UMPPOBM pecypcu ce M3mMecTBa OT
"doKkycupaHun Bbpxy cuctemata" Kbm "GoKycupaHu Bbpxy noTpebutennte", LOKOAKOTO NOBEYETO OT
BBMNPOCUTE Ca CBBP3AHM AOCTLMHOCTTA M M3MNOA3BAEMOCTTa OT peasiHuTe notpebutenu. Mopagu Tosa
W3M0N3BAaHETO Ha NOTPebUTENCKUTE MPOYYBAHMA M YYacTMETO HA MOTpebuTenute owe B PaHHUTE
€Tanu Ha NPOoeKTUpaHe W NaaHMpaHe Ha ¢GYHKUMOHANHOCTTa Ha NpoayKTa Aobusa Bce Mo-rossama
nonynAapHOCT.

lnaBa 2 "REGATTA — PervoHaneH arperatop Ha pa3HOPOAHWN KynTypHu apTedakTn" onmncea npoTtoTun
Ha arperaTop, NPeACTaBALL PAa3/IMYHU BUAOBE KONEKUUN — My3eiHWU COMPKK, apXeonornyeckm obexkTm
N HeaBUMXMMO HacnencTBo. M36paHMAT nogxon noagbprka MAeATa 3a 3anasBaHe Ha UEHHUTe
HaLUMOHA/MHW MaMeTHULM B €BPOMENCKOTO KYATYPHO MPOCTPAHCTBO Ype3 CbXpaHABaHe Ha TAXHaTa
WMAEHTUYHOCT M cneumdmrKa. Toi e NpoeKTUpPaH Mo CTaHAAPTUTE Ha Europeana M xapaKTepucTUKuUTe,
NnocoyeHu B 6bArapcKkua pernameHT 3a Cb3AaBaHe W ynpasiaeHune Ha myseiHute poHgose. O6CHKAAT
ce ¢yHKUMOHaNHATA CXema, MOLENbT Ha AaHHUTE U TexHOoNornmyHute acnektn B REGATTA. Kato
eKCMepuMeHTasIHM AaHHW B arperatopa ca npeacrtaBeHn apTtedaktm oT ¢oHg "3aHaatn" ot
ETHorpadckma myseit B MN1oBAMB, KaTO € OCUFYPEHa M Bb3MOXKHOCT 33 MPOBEXKAAHE Ha BUPTYa/IHU
pa3xo4Ku B my3es.

lnasa 3 "ABTOMaTM3MpPAHO M3BAMYAHE HA MeTaAaHHM OT apT usobpaxkeHua" ce Gokycupa BbPXY
M3B/IMYAHETO OT M306parkeHUs, 6asMpaHo Ha cCbabpKaHue. lpe3 nocnegHoTo AeceTuneTve e
HanpaBeH 3HAYUTENIEH HAaNpPeabK B MOCOKA HAa MHAEKCMPAHE U aHOTMPAHE HA KapTUHW, NpeacTaBaLLM
WMPOK Kpbr OT NoHATMA. O6nacTTa Ha U3BAMYaAHETO OT M3obparkeHna TpsAbBa Aa npeogosiee ronsmo
npean3BUKATENCTBO: TA TpsAbBa fAa ce Npeoosiee OYeBUAHATA pPasvKa MeXAy CUCTemaTta Ha
YOBELKOTO Bb3NPUATME, KOATO Ce e pa3BWia FeHeTUYHO Mpe3 XWUNAZoNeTvATa, U undposuTte
TEXHONOTNKN, KOMTO Ca OFPAaHUMYEHN B PaMKUTE yaaBAHE M aHaM3 Ha nNukcena. Mpegm3BMKaTeCTBOTO
e ouwe no-roNamo KoraTo ce ¢GOKycupa BbPXY aHa/AM3bT Ha eCcTeTUYECKOTO U CEMAHTUYHOTO
CbAbprKaHME Ha XyA0XKecTBeHU 06pasun. M3BamMyaHeTo oT n3obparkeHus, 6asmMpaHo Ha CbAbpKaHMKE, €
TEXHONOTUA, KOATO MOMara 3a opraHusupaHe Ha UMopoBM M306paKeHMsA, Bb3 OCHOBA Ha TAXHOTO
CcbabpKaHue. Mo To3M HauMH mMoraT ga 6baaT M3BAeYEHW Pa3HOOOpPasHWM XapaKTEePUCTMKKU Ha
pas/IMiYHO HMBO Ha KoHLUenTyanusauma. OBUKHOBEHO TO3M MPOLLEC Ce CbCTOM OT TPU KOMMOHEHTA:
NPOeKTUPaHe Ha XapaKTePWUCTUKM, UHAEKCUPaAHEe W M3BAMYaHe. KOMMOHEeHTaTa 3a NpoeKTupaHe
M3B/INYA BU3YaSIHUTE XaPaKTEPUCTUKM OT WM306parkeHUAaTa. KomnoHeHTaTa 3a WHAOEKCUpaHe
OpraHusupa Bu3yanHata WHbOpmMAUMA C Len YycKopsBaHe Ha o06paboTkaTa Ha 3aABKuUTE.
KomnoHeHTaTa no M3BAMYaHe o0b6paboTBa 3asBKaTa Ha MOTPebUTEeNa M ocurypsea noTpebuTenckus
nHTepdelic. Mo Bpeme Ha TO3U MPOLEC, LEHTPASIHUAT BBMAPOC € Aa ce onpenensT afeKBaTHOTO
npeAcTaBAHe Ha XapaKTePUCTUKUTE U METPUKUTE 3a 6/1M30CT.

fnasa 4 "APICAS — u3BnMuyaHe, 6a3vMpaHO Ha CbAbP)KAHMETO Ha KM300paXKeHuATa, B KAPTUHHMU
KOMEKUMN, M3MOMI3BALLM CEMaHTMKaTa Ha uBeTa" npeaniara KpaTbK Mpersies Ha TeopuATa Ha
LUBETOBETE OT pPas/NYHKU rnegHUM Touykn. OBOCHOBKaTa 3a TOBA € CUAHATa BPb3KA HA BCAKO
npousseseHne Ha 306pa3nTeNTHOTO M3KYCTBO CbC CNI0XKHATa 061acT Ha LBETOBOTO Bb3npusaTune. Kato
OTNpPaBHa TOYKA Ce pasrnexaaT PU3MONOrMYHWUTE OCHOBM Ha TOBa fABJeHMe. HanpaBeH e KpaTbk
WCTOPUYECKU Mperses Ha onNuTUTe 3a onpeaenaHe Ha BPb3KMTE MeXay LBETOBETE U B3aUMHUTE UM
BAMAHUA. Bu3yanHWTE XapaKTePUCTUKM OT HUCKO HWMBO, NPEACTaBAWM pasnpeaeneHuATa Ha
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LBETOBUTE XapaKTEPUCTUKM Ca M3OPAHM KaTO OCHOBA 3a M3rparkAaHe Ha KOHLEMNTU OT MO-BUCOKO
HMBO. HanpaseHa e KnacudumKauma Ha XapMOHUUTE M KOHTPACTUTE B CbOTBETCTBME HA TEOpMATA Ha
ltten OT rnegHa TOYKA HA TPUTE OCHOBHW XAPAKTEPUCTMKM Ha LBETA - HKAHC, HAaCUTEHOCT WU
ocBeTeHOCT. Cb3ganeHo e popmanHO ONMCaHUE Ha onpeaeneHnTe XapMOHUN U KOHTpacTU. OnucaH e
M MeTOo4 3a M3B/MYAHE Ha JIOKAJIHW XapaKTEPUCTUKM, KOUTO yAaBAT no-¢puHa WHbopmaums 3a
M3MO0N3BAaHUTE LBETOBE W TEKCTYpa, OCHOBAH Ha pa3fenAaHeTo Ha WM300parKeHMeTo Ha 4Yactu u
npunaraHe Ha BEKTOPHO KBaHTyBaHe Ha MPEG-7 pgeckpuntopuTe, M34YUCAEHM 3a Te3n 4YecTu.
MporpamHata cuctema APICAS e paspaboTeHa ¢ Len ga ocurypu noaxogsuia cpesa 3a peannsmpaHe
Ha NPeafioKEHUTE aNrOpUTMM, KAaKTO M 33 NpoBexAaHe Ha eKcnepumeHTu. PasHoobpasueTo oT
npuMBeAeHUTE Pe3ynTaTm OT eKCNepMMEHTM 3a M3MOJI3BAaHETO Ha CUCTemMaTa 3a PasIMYHM 3a[auu
NMOKa3Ba XM3HEHOCTTa Ha NpegnoKeHnTe PyHKLUMKN KaTo CTbMKa B npexoda oT Web 2.0 kbm Web 3.0.
lnaBa 5 "ABTOMaTWYHO reHepupaHe Ha MeTaZaHHU U UMPPOBO KYATYPHO HacieacTBo" aHanu3Mpa
Bb3MOXHOCTUTE 32 M3MO/A3BaHE Ha HAKOM aBTOMATUYHW METOAM 3a reHepupaHe Ha MeTafaHHW B
obnacTTa Ha KyATypHOTO Hacneactso. MeToauTe 3acaraTt pasiMyHM YacTu oT obiacTTa Ha U3BANYAHE
Ha 3HaHWA, NOKA3BaMKM PA3HOOOPA3METO OT Bb3MOXKHOCTM 33 aBTOMATU3ALMA Ha PasAUYHUTE eTanu.
B HayanoTo e pasrnefaH egvH NoOAxoA 3a HEenpAKO M3BAMYAHE Ha MPOCTPAHCTBEHWU AAHHM 4pe3
obyyeHMe Ha aBTOMATM C OrpaHuMYeH Opoli KpaltHM CcbCToAHMA. PeanunsmpaHaTa cuctema InDES e
TEeCTBaHa Haj, M3B/AMYAHE HA MPOCTPAHCTBEHM MeTafdaHHM OT yebcailToBe M MoKasBa obelaBalym
pe3yntaTu. ToBa Aafe YBEPEHOCT, Ye TaKbB MOAXOA, MOXe [a ce M3MO0/a3Ba 32 WU3B/AWYAHE Ha
MeTaZaHHM OT OnucaHMA Ha ObOeKTM M No TO3M HauuH Aa 6bAAT M3MNON3BAaHWM B Mpoueca Ha
MUTpaLMATa OT CbLLECTBYBALLM MNO-PAHHU ONMUCAHUA HA 0BEKTM B C/lydauTe, KOraTo Te3n onmncaHmAa ca
B HeCcTpyKTypupaHa ¢dopma. B cnepBawata yacT e npeAactaBeH eauMH MeTOZ 3a WM3B/MYaHE Ha
ACOLMATUBHMU npasuna, n3non3BaLy, Bb3MOXXHOCTUTEHA MHOrOMepHUuTe HOMepupaHu
MHPOPMALMOHHU NPOCTPAHCTBA, HapeyeH ArmSquare. Toi e peannsnpaH B cpeaaTta 3a U3BAMYAHE HA
AaHHM PaGaNe. Bb3MOXHOCTMTE 3a M3B/IMYAHE Ha YeCcTo cpellaHn KombuHauum moraT ga ce
M3MNO0N3BaT 3a YCTaHOBABAHETO Ha BPb3KU MeXAy MeTafaHHUM B PaMKWUTE Ha AafeHa OHTO/OruA.
AcouMaTUBHUTE anropMTMM Ce OCHOBABAT HA NOLO6HM TEXHMKK, HO B 06a1acTTa Ha KaTeropmusaumaTa.
AcoumaTtMBHUAT Knacudukatop PGN cbuo e yacT oT cuctemata PaGaNe. Toi belle npuioxKeH B
061acTTa Ha aHaM3 Ha CEMAHTUYHU XapPaKTEPUCTUKK, U3BJIEYEHM OT apT M3obparkeHMA Ha H6asaTa Ha
CbAbprKaHMeTo UM. PGN-KnacnduKkaTopbT ycnewHo moxe Aa ce M3Noa3Ba 3a U3B/NYaHe Ha pecypcu
B PaMKWTE Ha YNpPaB/NE€HMETO Ha SAHHW U OCUTYPABAHETO Ha A0CTbN 40 0OeKTUTe B arperatopute Ha
KYATYPHU apTedakTu.

Cmamuu:

[1] Markov Kr., Kr. Ivanova, I. Mitov, St. Karastanev. Advance of the Access Methods. International
Journal "Information Technologies and Knowledge", Vol. 2/2008, No.: 2. pp.123-135, ISSN: 1313-0455.

EdGEeKTMBHOTO MHAEKCMpaHe e OT pellaBalo 3HAYeHWe 3a M3rparkgaHeTo U YHKLUMOHMPAHETO Ha
ronemuTe 6asu OT AaHHU U Tbpcadku. B cTatTusATa ce npeacTaBA eAHO CMCTEMATUYHO NMpPOyYBaHe Ha
Pa3NIMYHN MEeToAM 33 AOCTbMN KaTo paslMpPeHMe Ha No-PaHHM aHanM3uM B Ta3m obnact. MetoguTte 3a
[0CTbN Ce KNacudUUMPaT B HAKOIKO KaTErOpUN: eHOMEPHN; MHOTOMEPHM NPOCTPAHCTEBHM; BUCOKO-
pasmepHK; BpeMeBU; NPOCTPaHCTBEHO-BPEMEBMN MeToAM 3a A0CTbM. CTaTMATa BK/AKOYBA OMNUCaHME Ha
BPB3KUTE MEXKAY Pas/IMYHUTE METOAM 3@ AOCTbMN, KAaKTO M NMO30BaBaHE Ha M3TOYHULNUTE, KbAETO Ca
OMMCaHWU Te3N MEeToaM.
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[2] Mitov 1., Kr. lvanova, Kr. Markov, V. Velychko, K. Vanhoof, P. Stanchev. "PaGaNe" — A Classification
Machine Learning System Based on the Multidimensional Numbered Information Spaces. In Int.Conf.
"Intelligent Systems and Knowledge Engineering" (ISKE2009), 27-28.11.2009, Hasselt, Belgium; Printed
in World Scientific Proceedings Series on Computer Engineering and Information Science, No:2,
pp. 279-286, ISBN: 978-981-4295-05-5.

B HawaTa paboTta cme cb3gann eauH Knacuoukatop, PGN, KOMTO CTpoOM acouMaTMBHM MNPaBMAa,
CTpEMENKM ce KbM 3amna3BaHe Ha MaKCMMasHa TOYHOCT (accuracy) Ha npousBeAeHWUTE NpaBuaa U
M3NoN3Ba MAPKa, M3MepBalla CTeneHTa Ha NPUMNOKPMBAHE Ha BbNPOCA CbC CbOTBETHMUTE Npasuaa
(coverage measure) B eTana Ha pasno3HaBaHe. Cb3gafeHa e eKCnepuMeHTanHa cMcTeMa, HapeyeHa
PaGaNe, B KOATO € peanusuvpaH NpeanoXKeHUAT KnacudukaunmoHeH anroputbm. [lpoBeaeHwn ca
TECToBe BbpXy ekcnepumeHTanHun 6a3m ot UCI repository. CpaBHeHUATA C pasanYHM KnacuduraTopu,
peanunsnpanm sbB WEKA nokassaT epeKTMBHOCTTa Ha U3bpaHua nogxoa,.

[3] Mitov 1., Kr. Ivanova, Kr. Markov, V. Velychko, P. Stanchev, K. Vanhoof. Comparison of
Discretization Methods for Preprocessing Data for Pyramidal Growing Network Classification Method.
Presented at Int.Conf. i.Tech-2009, Madrid, Spain, 02-05.09.2009. Published in Int. Book Series
"Information Science & Computing" — Book No: 14. New Trends in Intelligent Technologies, Sofia, 2009,
pp. 31-39, ISSN: 1313-0455.

AcounaTMBHUTE KNacMdMKaTopu No NPUHUMN 06paboTBaT HOMUHANHK aTpMbyTu. C Len ocurypsasaHe
Ha Bb3MOHOCTTA 33 06paboTKa HAa MOXKECTBA, CbAbPMKALLN N YNCNOBM aTPUOYTU, OBMKHOBEHO KaTo
NpenpoLecopHa CTbNKa Ce peanusmpaT pasAnyHuM auckpetusatopu. Cnen HanpaseH 0630p B
06nacTTa Ha CbluecTByBalLUUTE AWCKPETU3ATOPU M3bpaxme nNpeacTaBUTENIM Ha Pas/IMYHU TUMOBE,
KOUTO peannsmpaxme B eKcnepumeHTanHata cuctema PaGaNe. bsxa peanusmpanm Equal-width,
Equal-Frequency, Fayyad-lrani u Chi-square guckpetusaTtopu. [poBeaeHUTe eKCNePUMEHTM NOKasaxa
edeKktTmBHocTTa Ha Chi-square cnpamo ocTaHanuTe anaropuTMKU. YCTaHOBM ce, ye KaTo uano PGN,
obyyeH ¢ AaHHW, obpaboTeHn npepgaputenHo ¢ Chi-square noctura no-gobpa pasnosHaBaTenHa
cnocobHoCT cnpamo octaHanuTe. CpaBHeHMeTo Ha PGN, obyyeH c Chi-square ¢ gpyru knacupukatopu,
peanusmpaHu BbB WEKA, nokassa mHoro gobpu pesyntatv B Nonsa Ha Knacudpukatopa PGN.

[4] lvanova Kr., I. Mitov, Kr. Markov, P. Stanchev, K. Vanhoof, L. Aslanyan, H. Sahakyan. Metric
Categorization Relations Based on Support System Analysis. In Proceedings of the VIith Int. Conf.
"Computer Science and Information Technologies"”, 28.0902.10.2009, Yerevan, Armenia, pp.85-88,
ISBN: 978-5-8080-0797-0.

B cTtatmaTa ce pasriexaart TeOPETUYHM U MPaKTUYECKM acMeKTU Ha CUCTEMUTE 3a Kaacudukauma u
TEXHUKUTE Ha obydyeHWe. AHaNU3BLT Ha nNpegmeTHaTa 061acT M aHANU3bBT Ha KAacudPUKaLUOHHUTE
CXeMW nosAurat peauua HecTaHAApPTHM BbMAPOCKH, KaTo HanNpUMep OTHOLLEHUATE  MeKay
KaTeropusaumata U meTafaHHUTE U JOTMKO-KOMBUHATOPHOTO CTPYKTYpUpaHe M rpynupaHeTo Ha
onucaTesiHaTa 4acCT B MHOMeCTBaTa OT AaHHW. B cTaTuaTa ce pasrfiekaaT HAKOIKO TakMBa BbMPOCHU.
KaTo mntocTpauma Ha NpumMepeH HayMH 3a paspellaBaHe Ha pasrnexgaHuTe BbMNpoCKM e HanpaseHo
paswWmMpeHne Ha CTaHOAPTHUA KNacupUKALMOHEH aNropuTbm B cuctemaTa PaGaNe ¢ Len KoMnaeKkcHo
obpaboTBaHe Ha MHOroKaTeropuanHo 3a4afleHO MHOXeCTBO OT JaHHWM WM TbpceHe Ha
B3aMMOBPB3KMTE MEXAY MeTaJaHHUTE Ype3 OTKPUBAHE Ha 3aBMCMMOCTU B ONUcaTeIHaTa YacT.
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[5] lvanova, K., Dobreva, M., Stanchev, P.: Discovery and use of art images on the web: an overview.
Third International Euro-Mediterranean Conference EuroMed 2010, 8-13.11.2010, Lemesos, Cyprus,
Archaeolingua, pp. 205-211, ISBN 978-963-9911-16-1.

Cratmata npaeBu nperneg Ha o06/1acTTa Ha OTKPMBAHE Ha PECYpPCM B KAPTUHHU  KOMEKUMM.
LndposmanpaHnte unsobparkeHuMs Ha WM3KYCTBOTO Ca BaxHa 4acT OT Ky/ATYpPHOTO Hac/ieAacTso,
npeacTaBeHO B CBETOBHATa Mpeka. Lindposusaumata M AOCTbNHOCTTA B NOCNEAHOTO AeceTunetne
OCHOBHO ce ¢OKycMpaT BbpXy maTepmanute oT BUBAMOTEKW, My3eu, apXuBuM W ayamo-Bu3yaaHu
apxusu. LndpoBusMpaHMTe KapTUHU, KaKTO M UMPPOBO-poAEHMTE M306parkeHMa ca roasmo
npegu3BMKaTeNICTBO 3a OTKPUBAHETO M M3MNOA3BAaHETO Ha pecypcuTe. MMpakTMKaTa MoKasBa, ye no-
£06pu pesynTatm B OTKPUBAHETO Ha pecypcu moraT ga 6baaT NocTUrHaTM ypes MeToAM, KOUTO
KOMBUHMPAT 3adBKM BbpPXYy MeTagaHHUTEe C MEeTOAM 33 M3B/M4YaHe 6asvpaHM Ha CbAbpKaHMWETO.
Cratuata npeacTass eBOOUMATA Ha XpaHMAMWLATA 33 LMPPOBO KAapTUHHO WM3KYCTBO, C/lef KOEeTo
npeacTaBa HaKPaTKO HAKOM OT OCHOBHWUTE METOAM 33 MHTE/NIUTEHTEHO OTKPUTME Ha Pecypcu B Tasu
06/1aCT, KaKTO M HAKOM MOCOKM 3a MO-HaTaTblHO PasBUTME, KOeTo LUe oboratu ouie noseye
noTpebuTenckna onur.

[6] Stanchev P., Ph. Ein-Dor, K. Ivanova, I. Mitov. High Level Semantic Retrieval in Web Based Art
Painting Digital Repositories. Proc. of Third Int. Sci. Conf. ISK 2010, Varna, 27-30.06.2010, pp.159-169,
ISSN: 1313-4345.

Cratuata npeacrtass, CpasBHsABa W npegnara nogobpsAsaHe Ha CblIECTBYBALMTE MOAXOAM KbM
npobsema 3a CEMaHTUYHO TbPCEHE Ha BUCOKO HUBO B LIMGPOBU KaPTUHHU KoneKuun. NMpeactaseHa e
NPOTOTMN Ha CneumnannsmnpaHa cMcCTema 3a U3yyaBaHe Ha aHaNU3 Ha M306paKeHUeTo U U3BAUYAHE Ha
XapaKTepPUCTUKN.

[7] CmaHues, I1., UeaHoea, K., Koliues, U., Comoea, E., Tomkos, I.: CmaHdapmu 3a myamumeoduiiHo
cvlvprcaHue. Fnasa 4 om CmaHdapmu u cneyugukayuu Ha MemadaHHU 3a e-00KymeHmu, noo peo.
Ha I. Tomkos, U30amesacmeo Ha Y "IN.XuneHdapcku", NMnoedus, 2010, cmp.116-156, ISBN: 978-954-
423-650-2.

KoHKpeTHO OT aBTOpa ca aHa/IM3UpPaHKN CTaHAAPTUTE:

MPEG-7 — npefHa3Ha4yeH 3a MHTepdeNCHO onMcaHue Ha MyATUMeAUIiHO cbabpXaHue (Multimedia
Content Description Interface), Konto ocurypaBa cTaHAapTU3MpPaHa TEXHO/OMMs, MO3BOAABALLA
onucaHue u naeHTMdMUMpaHe Ha ayaM0-BU3YanHO CbAbPXKAHUE B MYNTUMEANNHU Ccpeau.

MPEG-21 — cTaHAapT 3a cnoAeniaHe Ha uMppOoBU NpaBa, pa3pelleHns U orpaHMyeHmna 3a umdpoBoTo
CbAbPrKaHMeE OT Cb34aTeNA Ha CbAbPKAHNE KbM HEroBUTE NoTpebutenu.

RDF — ocHOBeH MeToZ, 3a KOHLENTyasIHO OonucaHue UaM mogenmpaHe Ha MHGOpPMaUMATa, CbAbpKalla
ce B yeb-pecypcu, KOUTO ca ¢ pa3HoobpasHn GopmaTi U CUHTAKCUC.

Dublin Core — cTaHAapT 3a ONMCaHWE Ha Pa3NYHK LMdPOBU MaTepuranm B yeb-npocTpaHCTBOTO.
PasrnenaHu ca pas3fiMyHUTE HMBA HA onepaTUBHA CbBMECTUMOCT.

PasrnenaHo e McTopuyeckoTo passuThe Ha yeb oT 1.0 kbm 3.0.
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[8] Comupoea, K., UeaHosa, K., Jobpeea, M.: UHhopmayuoHHama 2pamomHocm 8 obaacmma Ha
yugpposume 6ubnuomeku: npobnemu u npedussukamesncmed. [Jokaaou Ha YemebpmMama Hay. KOHAQ.
O6paszosaHuemo 8 uHgopmayuoHHomo obuwjecmso, lNnoedus, bvazapus, 26-27.05.2011, cmp.25-34,
ISSN: 1314-0752

Cnopepg, pedepeHTHUA mogen 3a umdposn budbnmotekn DELOS DLRM mMma wect ocHOBHM 0b6nacTu,
KOMTO ca 3acTbfleHu B UudpoBuTe BUBAUOTEKN — CbabpKaHue, noTpebutenn, GyHKUMOHANAHOCT,
apXMTEKTYpa, KauecTBO M NOAUTUKMK. JOKNaAbT pasrfiexkaa npeacrasuTe 3a uuoposuTe 6GUBANOTEKN
Ha CTYAeHTM-GpUN0N03M B HAYANOTO Ha M3ydyaBaHe Ha Kypc Mo Tasu gucumnanHa. CTyaeHTMTe cebp3BaT
unoposmTe BUBNNOTEKM CbC CbAbPNKaHUE, PYHKLUMOHANHOCT M apXuUTeKTypa, 6e3 Aa cu AasaT fAcHa
CMeTKa 3a ocTaHanute Tpu obnactu. [loknagbT aHanu3Mpa KakBu 3HAHMA U ymeHus Tpabsa aa ce
3aCTbNAT B 06y4yeHMEeTo Mo Tasu AUCUMNAMHA, KaTo ce MMa npeasus, Ye TeXHOo/MorMyHaTa My 4vact
ocTapABa U3KAOUYMTENHO 6bp30.

[9] lvanova, K., Mitov, I., Stanchev, P., Dobreva, M., Vanhoof, K., Depaire, B.: Applying associative
classifier PGN for digitised cultural heritage resource discovery. In Proc. of the 1st Int. Conf. "Digital
Preservation and Presentation of Cultural Heritage", Veliko Tarnovo, Bulgaria, 11-14.09.2011, IMI-BAS,
Sofia, 2011, pp.117-126, ISSN: 1314-4006.

OTKpMBAHETO Ha pecypcu e efHa OT K/OHOBUTE YC/YTY B LUPPOBU3NPAHUTE KONEKLUUN Ha KYATYPHOTO
HacneacTBo. TA M3WMCKBA WHTE/IMTEHTHO TbPCEHE B XETEPOreHHO UMPPOBO CbAbPXKAHWE C rosiemu
obemu, KOeTo onpeaens HaCOKMUTE Ha PasBUTUE Ha KNacUPUKaALMOHHUTE METOAM B NOCIEAHO BPEME.
AcoumnatmBHUTE KnacnudpukaTtopu ca yaobHU MHCTPYMEHTU 33 U3BAMYAHE HA 3HAHMA, U3MNON3BAHU B
obnactra Ha KyATYPHOTO HAcC/NeACTBO, WM3MOJI3BAaKM TEXHUTE BB3MOMKHOCTM Aa B3emaT npeasus
cneunduyHM KomMbMHAUMM HA CTOMHOCTUTE Ha aTpubytute. OBOMKHOBEHO acouMaTUBHUTE
KnacuduKaTopmu AasaT NPUOPUTET Ha NoaKpenata npeg, AosepueTto. MNpeanoXeHUAT Knacupumkatop
PGN nognara nog Bbnpoc To3n 06wy, noaxoa v ce poKycnpa nbpBO Ha AOBEPUETO, KAaTo 3amna3Ba camo
100% posepuTtenHuTe npasuna. KnacudumkaumMoHHUTE 3aga4mM B 061acTTa Ha KYATYPHOTO HacneacTBo
0b6MKHOBEHO MopakaaT Habopwu OT AaHHW C MHOrO Knacose. ToBa pasHoobpasve e NPUYMHEHO OT
60raTcTBOTO Ha HaTpynaHaTa KyaTypa npes BekoseTe. CpaBHeHMATa Ha KnacudukaTopa PGN ¢ gpyru
Knacudukatopu, no-cneymanHo ¢ JRip u J48, nokassaT KOHKypeHTocrnocobHoctTa Ha PGN B
pa3no3HaBaHETO Ha MacWMBM OT AAHHM C MHOrO KNacoBe Ha MpUmMepa Ha KaAPTUHHU KONMEeKuuu oT
pPa3NMYHKN Nepmoam oT 3anagHoTo U M3TOYHO eBPONencKoTO U3KYCTBO.

[10] Mitov, I., Ivanova, K., Depaire, B., Vanhoof, K.: ArmSquare: an association rule miner based on
multidimensional numbered information spaces. 1st Int. Conf. on Advances in Information Mining and
Management, IMMM-2011, Barcelona, Spain, 23-29.10.2011, ISBN: 978-1-61208-162-5, pp.143-148.

B cTtatuATa ce npegnara eAuMH Nogxof 3a M3BAMYAHE HAa ACOUMATUMBHWM MpaBuaa, KOMTO M3M0A3Ba
Bb3MOXHOCTUTE HA MHOTOMEPHUTE HOMEpPUpPaHU WHOOPMALMOHHM NPOCTPAHCTBA, HapeyeH
ArmSquare. OCHOBEH aKUEeHT Npu peanunsaumata Ha ArmSquare e n3non3BaHeTo Ha NpegMmcTBaTta Ha
TO3M TUN MeTOoh, Ha AOCTbMN, T.e. Bb3MOXHOCTTA 32 M3rparkgaHe Ha HapacTBalM NPOCTPAHCTBEHMU
nepapxmm Ha MHPOPMALMOHHUTE e€NeMEHTU WU 3343BAHETO Ha MEXKAYCUCTEMHU BPDB3KU Mexay
MHPOPMALMNOHHUTE eleMEHTH, CbXPaHABaHM B MHOPMaUMOHHaATa 6a3a. ToBa No3B0/IABA NMPOMSAHA
Ha TbPCEHETO C AMPEKTEH AOCTbMN A0 AaHHWUTe Npu Aobpe CTPyKTypupaHu 3agauu. HanpaseHute
eKCNepUMEHTH B Pa3IniHM 061aCTU NOKA3BaT XKMBOCTTA Ha NPeS/IoKeHUSA NOAX0A4,
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[11] Hadjikolev, E., Vragov, G., Totkov, G., Ivanova, K.: REGATTA - Regional aggregator of
heterogeneous cultural artefacts. Presented at the Sixth SEEDI Conference "Digitization of cultural and
scientific heritage", 18-20.05.2011, Zagreb, Croatia. Published in Review of the National Center for
Digitization, Belgrade, Serbia, Issue: 21, 2012, pp.8-18, ISSN: 1820-0109.

CTaTvATa npeacTaBa NPOEKTa U peannsauusaTa Ha XpaHUAMLLE, MMALLO 33 Liea A3 CbXpaHABa WKUPOK
CNEKTbP OT XeTEepPOreHHW uMdpPoBM maTepuanu, NPeACTaBALM ABUKUMO U HEABUMKMMO KYATYPHO
HacneacTso. Llenta e ga ce Aage Bb3MOXKHOCT 3a NONyAspM3aLma Ha HaIMYHUTE LEHHOCTU Ha MECTHO
HWBO, CNasBalikn M3NCKBaHUATA Ha Europeana c uen nocnegsala arperauma. MoaxoabT ce OCHOBABa
Ha peleHna C OTBOPeH JOoCTbM. POeKTbT Lenu Aa 3anb/HU AuncaTa Ha arperaTop 3a MysenHo
CbAbpKaHME M Ha HEeABMMKMMO HacneacTBO B bbarapusa nopaau cneunduyHuTe yCcnoBuA 3a
BbBEXaHe Ha uMdpoBM3aLMATA B BBLArAaPCKUTE MHCTUTYLMM 3@ KYATYPHO HACNeACTBO, NPW KOATO
BCAKA MHCTUTYUMA cama 3a cebe cM TbpCK pelleHns Ha BbnpocuTe 3a LudpoBmn3aLmMa U ocUrypssaHe
Ha A40CTbN 40 UMPPOBOTO ChAbPrKaHMe.

[12] Ilvanova, K., Mitov, I., Stanchev, P., Ein-Dor, Ph., Vanhoof, K.: Establishing correspondences
between attribute spaces and complex concept spaces using Meta-PGN classifier. Proc. of the 2nd Int.
Conf. "Digital Preservation and Presentation of Cultural Heritage", Veliko Tarnovo, Bulgaria, IMI-BAS,
Sofia, 2012, ISSN: 1314-4006, pp.71-77

CratvAaTa Nnpeactasa e4AnH Bb3MOXEH NOAX04 33 pasliMpsaBaHe HA 3a4ayaTta 3a KnacnudouumpaHe ypes
BbBeXAaHe Ha AOMbAHUTENHUM MeTafaHHM, MNPeacCTaBAWM pPas/IMYHM CTPAHW HA pasrnexgaHute
obekTn. Llenta e aHanM3bT Ha CbLOTBETCTBMETO MeXAYy BPb3KUTE, YCTaHOBEHM B aTpuMOYTHOTO
NPOCTPAHCTBO M CbLUECTBYBALLUTE BPBb3KM MeXAYy NOHATMATA B KOHLENTYasIHOTO NPOCTPAHCTBO Aa ce
M3Mo0/I3Ba KaTo TeCT 3a Cb3ZaBaHe Ha ajeKBaTeH Modes Ha HabnwaaBaHuA cBAT. KaTo Bb3MOXKEH
WMHCTPYMEHT 3a Cb3faBaHe Ha Te3W BPb3KW Ce M3MO0JI3Ba Pa3paboTeHMAT OT KOJeKTUBa aaropuTbm
MeTa-PGN. MpunaraHeTo Ha TO3M Noaxo4 B 061acTTa Ha M3BAMYaHe, 6a3npaHO Ha CbAbPXKAHUETO, OT
KapTMHW MpefoCcTaBs MHCTPYMEHT 3a M3B/AMYAHE Ha crneuMdpuyHM KombuHaumm oT aTpubyTwy,
npeacTaBALM Pa3/IMYHN CTPAHU HA XYA0XKECTBEHM CTU/IOBE, MEPMOAU U TEMATUKN U B3aUMOBPB3IKUTE
MmexXay Tax.
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