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ACCOLUMATHBHAA HEHPOHHAA CETb APT

B.A. nM"Tp"[“Hﬂ Paspaborana HOBass HeHpOHHAas CeTh anar[TnBH(zﬁ Pe30HaHCHOU
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yrusepcumem «Xapurosciuit JISIeT BTy CeTh UCIIOIb30BaTh [JIA Pa3pabOTKH CIeNHATH3UPOBAHHEIX 6a3

noAumexHuMecKuil uHemumym» "
3HAHUH, UCIOIB3YIOIINX aCCOIMATUBHYI0 HH(POPMaALUIO.

e-mail:
arcade@i.ua KirroueBble cj10Ba: HEUWpPOHHAas CeTh AJANTHBHOM PEe30HAHCHOU
TeOpHUHU, aCCOLATUBHASA TaMATh.

INocmanoexa npo6aemsbt U aHaAUu3 aumepamypult. 1715 pelieHns 3a7a4 HaXOXKIAEHU ac-
COI[MATUBHBIX 00pPa30B B HACTOsIlee BPeMs CYIIECTBYET MHOXKECTBO Pa3HOOOPA3HBIX METO/OB W AJIrO-
PUTMOB. B CBfI3U ¢ 3TUM B TEOPUM HCKYCCTBEHHOT'O WHTEJUIEKTA MPEANPUHUMAIOTCS MMOMBITKA CO3aHUI
YHHUBEPCATBHBIX IO/IX0/IOB, MTO3BOJISAIOIINX PEIIATh IIMPOKKE KJIACCHI 33/]a4 ITOMCKA U 3alIOMHUHAHUS ac-
conuatuBHOM uHpopmanuu. OAMH W3 TAaKUX IIOJXO/OB CBA3aH C HCIOJIb30BAHUEM HCKYCCTBEHHBIX
HEUPOHHBIX ceTell. X addeKTHBHOE MpUMeHeHUe I PEIleHUs Pa3JIUYHbIX 33/1a4 BO MHOTOM OCHOBBI-
BaeTcs Ha TOM, YTO TPAJUIIMOHHbIE TPYAHOCTH PEIIeHus pa3HOOOPa3HbIX 3a71a4 00JIerdeHbl IPUMeHEHH-
€M YHHBEPCAJIbHBIX AJITOPUTMOB 00yUeHMsI HEHPOHHBIX CETEH Ha 00yJaroux BRIOOPKaX.

MHorue HeHpOHHBIE CETH MOXKHO PAaCCMAaTPUBATh KaK aCCOIIMATUBHYIO MaMsATh, B KOTOPOH BXO/I-
Hble U300pakeHUs MOPOXKAAIOT acCOIMANUK Ha Bbixoze. OOBIYHBIN MEPIENTPOH, PeaTu3yoIuil 0To0-
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X" €RY, ¥ €R" rakxe moxer paccMaTpUBaThHCSA KaK OJHOHAIIPABIEHHAS aCCOIMATHBHAS IAMATD.

Vi3BecTHAsA HEHUPOHHAs CETh — JIBYHAIIPABJIEHHAS acCOIMATUBHASA IIaMATh, B KOTOPOU HE TOJIBKO
BXO/IHOE M300pakeHHe BHI3BIBAET MOSABJIEHUE ACCOIMATUBHOTO M300pasKeHUs, HO U 3TO BBIXOJTHOE H300-
pakeHUe MOXKET BBI3BIBATH MOSBJIEHUE aCCOIMATHBHOTO M300paskeHUs Ha BhIxozle. OJTHAKO B HACTOsIIEE
BpeMsI He U3BECTHBI HEHPOHHBIE CETH, IJle BXOJHOE N300pakeHre BHI3BIBAET IOSBJIEHHE HECKOJIBKUX ac-
COIIMATUBHBIX U300pasKEHUH, KOTOPBIE ACCOIUATUBHBI MEK/Ty COOOM.

Ecsu mHGoOpManusa 06 accommanusax JTOCTATOYHO IIOJIHA, TO IJIA CO3/IAHUSA ACCOIMATHBHBIX CH-
CTeM MOJKeT HCIIOJIb30BaThCs 3HAUMTEIHHOE UKCIIO PA3JIMYHBIX HEHPOHHBIX cerTei. OAHAKO MpU paspa-
6OTKe CHCTEM I PEIBHBIX TEXHUUECKNX 00BEKTOB pa3pabOTUNKH CTATKUBAIOTCS C TEM, YTO MH(pOpMa-
nus 00 00bEKTe JaeKa OT HOJIHOTHI U OyZEeT YTOUHATHCA B Iporecce GYHKIIMOHUPOBAHUA 00BEKTA. DTO
PEBKO Cy?KaeT KPyT ceTel-KaHAUAATOB, KOTOPBIE I1e€J1eCO000pa3HO UCIIOIb30BAaTh B MOJOOHBIX CHCTEMAX,
IMOCKOJIBKY BO MHOTHX CETSX 00ydueHre HOBOM acCOITHAIIUU B O0OIIEM ciiydae TpeOyeT IMOJTHOTO epeobyue-
HUsA ceTH [1-4]. HeB03MOKHOCTD € MMOMOIIBIO YKa3aHHBIX HEUPOHHBIX CETEW PEITUTh MPOOJIeMy UyBCTBHU-
TeJFHOCTH (IUIACTMYHOCTH) K HOBOM WH(MOpPMAIMH HPHU coxXpaHeHUH (CTaOMIHHOCTH) HUMEIOIEHCcs WH-
(opmarnuu npuBesu K pa3zpaboTKe MPUHIIUITHAIBHO HOBBIX KOHQUTYpAIUi HEHPOHHBIX CeTed HA OCHOBE
aJjanTUBHOU pe3oHaHCcHOU Teopuu (APT) [5].

Hetiponubie cetri APT OTHOCAT BXOAHOE M300pa’keHHe K OJHOMY M3 M3BECTHBIX KJIACCOB, €C/IH
OHO B JIOCTATOYHOH CTENEHHU IIOXOKe Ha IMPOTOTHI 3TOTO Kiiacca. Eciin HalIeHHBIH MPOTOTUII COOTBET-
CTBYET BXOJTHOMY M300paKEHUIO C 33/IaHHOM TOYHOCTBHIO, TO OH MOAUMUITUPYETCS, YTOOBI CTaTh OoJiee
MTOXOKUM Ha TIpeAbsABIeHHOe u3o0paskenue. Ecau BxogHoe n3obpaskenue cetu APT He moxoske B 10CTa-
TOYHOH CTeleH! HU Ha OJIHO M3 M300paKeHUM, XpaHAIUXCA B Becax CBA3eH HEHPOHHOU CETH, TO Ha ero
OCHOBE CO37]a€TCsI HOBBIN KjIacc. TO BO3MOXKHO 6s1arofiapsi HUIMYHIO B CeTU N30BITOYHBIX HEHPOHOB, KO-
TOpbIE HE UCIIOJIB3YIOTCA /IO TeX TOP, ITOKA B 3TOM HeT HeoOXoauMocTH (ecid N30BITOYHBIX HEHPOHOB HET
U BXOJIHOE M300pakeHre He OTHOCUTCSA HU K OJHOMY M3 M3BECTHBIX KJIACCOB, TO OHO He BBI3BHIBAET Peak-
nuu cetn). Takum ob6pasom, HeiipoHHbIe ceTH APT MoryT 3amoMuHaTh HOBYIO MHGOpMAaNUIo 6e3 ncKaKe-
HUS UMeolelics HHGOPMAIUi WU NepeobydeHrs ceTh. ITO CBOHUCTBO HeHpOHHBIX cerell APT MokHO
HICIIOJIH30BATh U JIJIA 3aTIOMUHAHUA HOBBIX aCCOIIMAITU.
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IJeab dokaada. Pa3paboTka maMaTH Ha OCHOBe HEeHPOHHBIX ceTell APT ¢ BO3MOXKHOCTBIO BOC-
CTAaHOBJIEHUA II0 BXOJHON WHGPOPMAIIUNM MHOKECTBA ACCOIMATUBHBIX JIPYT APYTY U BXOAHBIM JAHHBIM
n300pakeHni, KOTOpBhIE IIpeZICTaBIeHbI B BU/IE BEKTOPOB C IUCKPETHBIMU COCTABJISIOIINMU.

OcHogHble pe3yabmamut. HoBas camooOyuaromiascs accoraTiBHasA NaMATh (PUCYHOK 1) co-
cTouT u3 X MOJyJIeH, KasKABIH U3 KOTOPBIX MPEJICTABIAET COO0M MUCKPETHYIO HeHpoHHYI0 ceTb APT-1 [5].
HeiipocereBas aMATh BKJIIOYAET B cebs cou nHTEpdENCHBIX 2JIeMEHTOB
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Puc. 1. Camoobyuaromascs HeHpoceTeBast aMsTh /s XpaHEHUs MHOKECTBEHHBIX aCCOIMATINI

ApxuTeKTypa HEUpOCETEBOM ACCOLMATHBHON IMAMATH COAEPIKUT TAKXKE CJIOH IPOMEXKYTOUHBIX

P, (d=1..m)
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1 X-1 yX -
Yi ’""Yg Yo (J=L...m; g=L..me=1..,m) acCOIMATUBHON HEHPOHHOM CETH.
Camoo06yJaromascs accoruaTuBHAs MaMATh MOKET paboTaTh B TPeX OCHOBHBIX PEKUMAX: PEIKIM
N2 1 — obydeHHs acCONMATHBHON NaMATH; PeXUM N 2 — pacro3HaBaHHE BXOJHOTO M300pa’keHUs U
oIIpeziesIEHHE aCCOITUATUBHBIX €My U300paKeHUH B IaMATH HEHPOHHOU ceTH; peskuM N 3 — 110 BXOTHBIM

JIAaHHBIM, TI0/IABAEMbIM Ha BXOJbI Cq (d =lm ), OTHOBpEMEeHHOe BOCCTAHOBJIEHUE U3 [TaMATH HeHpPOH-
HOH CeTH MHOKEeCTBA aCCOIUATUBHBIX JIPYT APYTY U300paKeHUH.

Pexxum NQ 1 mcnosnbayeTcs ayisi oOydeHUs HEHPOHHOM CEeTH MHOMKECTBY ACCOIIMATUBHBIX IPYT
JIpyTy u3obpakeHu. Pexxum N 2 wmcrosib3yeTcs /s paclio3HaBaHUA NU300parkeHUs IOIAaHHOTO Ha BXO-
JIbI J1I000T0 U3 X MOAy/iell HEHPOHHOHN CEeTH U BOCCTAHOBJIEHUS U3 HaMATH HEHPOHHOI CETH BCEX aCCOIHU-
ATUBHBIX €My BEKTOpOB (u3obparkeHuii). JJaHHBIA peXUM He IMPEANOJIaraeT OZHOBPEMEHHYIO IOy
BXOJTHBIX U300pa’KeHNI Ha HECKOJIBLKO MOJTyJIEN acCOITMAaTHBHOU HEUPOHHOU ceTH. Pexxum NO 3 mcIosn-
3yeTCsI /ISl O/THOBPEMEHHOTO BOCCTAHOBJIEHUS U3 MAMATH HEHPOHHOM CETH IO JJAHHBIM, IOCTYHAIOIAM

PacCIIO3HAIOUIUX CJIOEB



Ha BXO[bI d

( d=1m ), MHO?KECTBA aCCOIMATUBHBIX JIPYT JIPYTY N300pasKeHUH.

Buteoodut. Takum o06pa3om, paspaboTaHa [aMaTh Ha OCHOBE HEHpOHHBIX cereli APT
obJtaaromnasi BO3MOKHOCTBIO BOCCTAHOBJIEHUS M3 NIaMATH HEUPOHHOH CETH 10 BXOJHOU MHGOPMAIUU
MHOKECTBA ac- COIMATUBHBIX APYT APYTY U BXOJHBIM JTAaHHBIM N300paKeHUH, KOTOPBIE IPEJICTABIEHBI
B BHJIE BEKTOPOB C JUCKPETHBIMH COCTABJISIOIUMU. ACCOIIMATUBHAS MaMATh 00JIaJlaeT TaKkKe
CBOWCTBOM KOMIIAKTHOTO Xpa- HEHHUA WHOOpPMAIUH, IOOOYUEeHHUA U CTAaOUJIBHOTO XpAHEHHUS TIPU 3TOM
3allOMHEHHOU paHee WHQOpPMAa- IUU, YTO IO3BOJIAET 3Ty CETh HCIIOJIB30BaTh JJIs pa3paboTku 6a3s
3HAHUU, UCIIOJIB3YIOIIHNX aCCOMATHUB- HYI0 HH(pOPMAIHIO.
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The new neural network of adaptive resonant theory that realizes the principles of annex storage with
possibility of renewal great number associative to each other and input images data using input information is
designed. The new neural network possesses properties of finish learning, stable and compact storage of the
information memorized before. These properties allow using this network for the development
of the specialized knowledge bases using which use associative infor- mation.

Keywords: neural network of adaptive resonant theory, annex storage.


mailto:arcade@i.ua

