OCHOBHbIe CBOMCTBA UCKYCCTBEHHbIX HEMPOHHbIX CeTEeN

CuCTeMbl Ha OCHOBE WMCKYCCTBEHHbIX HeMpOoHHbIX ceTen (MHC) no3BonstoT € ycnexom
pewartb npobnembl unaeHTUOMKAUMM W yNpaBfieHUsi, MPOrHO3MPOBAHWUS, pacno3HaBaHMsl
obpaszoB, onTuMM3aummn. M3BeCcTHbl U MHble, 6onee TpaauUMOHHbIE, NOAXOAbl K PELUEHNIO 3TUX
npobneMm, OoAHAKO OHM He 06nafgalT HeobXOAMMON TMOKOCTbIO M MMEKT CYLUECTBEHHbIE
orpaHu4yeHuns Ha cpeay @yHkumoHupoBaHusi. MHC pgatoT MHoroobellalowme anbTepHaTUBHbIE
pEeLLEHUNS], U MHOTME MPUIIOXKEHUS BbIMIPbLIBAIOT OT UX UCMOb30BaHUS.

McKycCTBEHHbIE HEMPOHHbIE CETU MHAYUMPOBaHbI OMONOrMeNn, Tak KaK OHW COCTOAT M3
3N1IEMEHTOB,  (PYHKUMOHANbHbIE ~ BO3MOXHOCTM  KOTOPbIX  @HaNOrMyHbl  GOMbLUMHCTBY
3N1eMeHTapHbIX PYHKUMIN BMONOrMYECKOro HEMPOHA. DTW 3IEMEHTbLI OPraHM3ylTCs Mo crnocoby,
KOTOpbIM MOXET B HEKOTOPOA CTEMEHM COOTBETCTBOBAaTb aHaTOMMM Mo3ra. HecmoTps Ha
[AOCTAaTOYHO MOBEPXHOCTHOE CXOACTBO, WCKYCCTBEHHblE HEMPOHHbIE CETU AEMOHCTPUPYIOT
YANBUTENIbHOE YMCNO CBOMCTB, NPUCYLUMX MO3ry [6].

K HUM OTHOCATCA:

. MaCCOBbIV Mapannennsm,

. pacnpegeneHHoe npeacrasneHne nHGopMaumm U BblUUCIEHMS,
o CNocobHOCTb K 06y4eHunto n cnocobHOCTb K 0606LeHNIO,

e  AfANTUBHOCTD,

o CBOWCTBO KOHTEKCTyanbHON 06paboTku nHgopmauum,

e  TONEPaHTHOCTb K OLIMbBKaM,

o HW3Koe 3HepronoTpebneHue.

HeCOMHEHHO, 4TO TexHMYecKue CpeacTBa, MOCTPOEHHbIE HA TeX Xe MpUHUMNAx, YTo U
buonormyeckne  HeMWpoHHble ceTu, 06nagalT  NEPEYUCNEHHBIMU  XapaKTepPUCTUKaMMU.
AnnapaTtHasi peanusaumst MHC — HEMpOKOMNbIOTEP — MMEET CYLLECTBEHHbIE OTANYMS (Kak Mo
CTPYKTYpe, TaK U MO KNaccy pellaemblX 3agay) OT BblYMCAUTENbHBIX MALWH, BbIMOSHEHHbLIX B
COOTBETCTBUM C TPaAULIMOHHON apXuTekTypon ¢oH HeliMaHa. CpaBHUTENbHbIE XapaKTEPUCTUKM

HENPOKOMMbIOTEPOB W TPAAMULIMOHHBIX KOMMbIOTEPOB NpUBEAEHbI B Tabn. 1.

BHe 3aBMCMMOCTYM OT cnocoba peanu3aumm (annapaTHOM, MUKPOMPOLIECCOPHOM WK B BUAE
3MYNATOPOB  Ansi  06blYHbIX  KOMMbloTepoB), WMHC nposiBNstOT — cneayiolme CBOWCTBA,

HeobxoauMble ans peLeHNA WWNPOKOro Kpyra TeEXHMYECKUX 3a4a4.



Tabnuual. CpaBHUTENbHbIE OLEHKMU TPaaANUUOHHbBIX 2BM n
HEMPOKOMMbIOTEPOB

KaTeropum 3BM TPaaAULIMOHHOM ]

CpaBHeHus APXUTEKTYPbI § HenpokomnbioTep
(MawwvHa ¢oH HenmaHa)

Mpoueccop |CNoXHbIN. MpocToMn.
BbICOKOCKOPOCTHOM. Hu3kockopocTHOM.
OaviH nnu HeCKoNbKo bonbLlioe

KONIMYECTBO

MNamaTb OTpeneHa oT|/IHTerpupoBaHa B
npovieccopa. npoveccop.
Jlokanu3osaHa. PacnpeneneHHas.
Anpecauus He no|Agpecauns no
COAEPXKAHUIO COOEPXKAHUNIO

BbluncneHuns |LleHTpanu3oBaHHbIe. PacnpepneneHHble.
MNocnepoBaTtenbHbIE. MapannenbHble.
XpaHuMble nporpamMmbl  |Camooby4eHne

Hage>xHOCTb [BbicOKas ys3BMMOCTb XKuBy4yectb

Cneuunanusa |YuncneHHble n|Mpobnemol

umns CUMBOJIbHbIE OnepaumMn  [BOCMpUATUS

Cpena Crporo onpegeneHa. be3 orpaHuyeHni

¢yHKuMoHn |CTporo orpaHuyeHa

pOBaHUS

O6yueHune. VICKyCCTBEHHblE HEMPOHHbIE CETU MOrYyT M3MEMEHSITb CBOE MOBEAEHME B
3aBMCMMOCTM OT YC/NIOBUM BHELWHEW cpeabl, T.e. agantupoBaTtbcs. [locne npeabsiBneHus
BXOAHbIX CUrHanoB (BO3MOXHO, C COOTBETCTBYHOLIMMU BbIXOAAMW) HEWUPOHHbIE CETU
CAMOHACTPanBaoTCs, YTobbl obecrneunTb Tpebyemyto peakumio.

0606ueHne. Peakumsi ceTn nocne obyyeHust MOXET ObiTb A0 HEKOTOPOM CTeMneHu
He4yBCTBUTENbHA K HEOONbLUIMM U3MEHEHUAM BXOAHbLIX CUMrHANOB. JTa OCOBEHHOCTb BblAENSATb
06pa3 CKBO3b LUYM W WUCKAKEHUS MO3BOMSIET MNPeoAosieTb TpeboBaHMsI CTPOro TOYHOCTW,
npeabsBnsemMble 0OblYHLIM KOMMblOTEPaM. BaXHO OTMETUTb, UTO HEMPOHHas CeTb AenaeT
0006LLUeHNs aBTOMaTMyecku 6narofapsi CBOEN CTPYKTYpe, @ He C MOMOLUbIO «Ye/I0BEYECKOrO
WHTeNNeKTa», NpeacTaBneHHoro B hopMe cneumanbHO HanMCaHHbIX KOMMNbIOTEPHbLIX MPOrpamm.

A6cTparmpoBaHue. HellpoHHble ceTM 06n1aaatoT CnocobHOCTbIO U3BNEKAaTh CYLIHOCTb M3
BXOAHbIX CUrHanoB, T.e. OMepupoBaTb C [aHHbIMK, KOTOpble He BO3HMKanM B npouecce
oby4eHus.

MepeuncneHHble CBOMCTBa MO3BONSKOT 3(pdekTMBHO Mcnonb3oBaTb MHC npu pelueHum

cnegyowmx 3agaud [6]:



Annpokcumauusa dyHkuMn |/ mopenmpoBaHue. MmMeetcs obydatowas Bbibopka

(%4, Y1), (X0 ¥2) (%01 ¥n)) - (M@PBI AQHHBIX BXOA-BbIXOA), KOTOpPas reHEepUpyeTcsl HEU3BECTHOW

YHKUMEN y=f(x), WUCKAXEHHOW LIYMOM. 3ajaya annpoKCMMauum COCTOUT B HaXOXAEHUU
OLEHKM HEWU3BECTHOM (PYHKUMM y = f(x) . ANNPOKCMMauma DyHKUMN HeobxoamMMma Mpu pelleHnm

MHOMOUUCNIEHHBIX MHXXEHEPHBIX U HAYYHbIX 33/1a4 MOAENMPOBAHUSI.
NaeHTudukaumsa / NporHo3MpoBaHMue. 33faHbl /7 AUCKPETHbLIX OTCUYETOB BbIXOAHbIX

CUrHANoOB  cuUCTeMbl  {y(t),y(t,)....y(t,)}  (BO3MOXHO, C  COOTBETCTBYIOWMMU  BXOAAMMU
{u(t,),u(ty),..,u(t,)}) B MOCNEAOBaTENbHbIE MOMEHTbI BPEMEHWU tt,,...t,. 3ada4ya COCTOUT B
MOCTPOEHMM MOAENWN, TMPOTrHO3UPYIOLWLEN 3HAYEHUSt  y(t,+1) B MOMEHT BpPEMEHU t, +1.

MporHosupytoLmMe MoAeNn MOryT BbiTb MCMOMb30BaHbl Kak B cUcTeMax ynpasnenus [1], Tak n B
HETEXHUYECKUX TMPUNOXEHUAX, HanpuMep, AN aHanv3a UeH Ha ¢oHaoBon 6Gupxe u
MPOrHO3MPOBaHUS MOroApbl.

YnpasneHue. PaccCMOTPUM IMHAMUYECKYIO CUCTEMY, 3a[1aHHYIO COBOKYMHOCTBIO {u(t), y(t)},
rae u(t) ABNAETCA BXOAHbIM YNPaBNSIOWMM BO3AEUCTBMEM, @ y(t) — BbIXOAOM CWUCTEMbI B

MOMEHT BpeMeHu (. B cucteMax ynpaBneHus cC 3Ta/lOHHON MOAENbIO LENbIO ynpaBneHns

ABNAETCA paCyeT TaKoro BXOAHOro BO3AENCTBUSA u(t), NMpU KOTOPOM CUCTEMa cCneayeT no

)KENaeMon TPaekTopuKn, AUKTYEMOW 3TANIOHHOW MoAenbko. B kayectBe Moaenn BblGUpaeTcs
HEMPOHHas CETb, @ AMHAMMUYECKUA MNPOLIECC ee HaCTPOMKWM npeacTaBnsieT cobow pelueHune
3afaum ynpasnenus [1, 10].

Knaccupmkaumsa obpas3oB. 3agaya COCTOMT B yKa3aHUKM MPUHAAIEXHOCTM BXOOHOrO
obpasza (HanpuMep, pedvyeBOro CurHana WA PyKONUCHOrO CUMBONA), NpeacTaBIEHHOro
BEKTOPOM MPU3HAKOB, OAHOMY MM HECKOSIbKMM MpeaBapUTENbHO OonpeaeneHHbIM Krnaccam. K
M3BECTHbIM MPUIOXEHUSIM OTHOCSATCS pacrno3HaBaHME MeYaTHbIX W PYKOMMUCHBIX TEKCTOB,
pacno3HaBaHune peun, knaccmdurkaums 06bEKTOB MO MX M306paXKeHNSM U aHanu3 cueH [16].

Knactepusauma / kateropmsaums. [pu pelleHnn 3agaym Knacrepusaumm, KoTopas
M3BECTHA TaKXe KaK Knaccubukaums obpas3oB «be3 yuutens», oTcyTcTByeT obydatouwas
BblbOpka C MeTKkaMu KfnaccoB. ANroputM KnacTtepv3aumMuM OCHOBaH Ha BblisiBNeHWM noaobus
06pasoB B CWy BbIOpaHHON METPUKU M pasMeLlleHun 6nmskux obpasoB B OAMH KiacTep.
Knactepusauma npuUMeHSieTCS ANS M3BNEYEHUS 3HAHWW, CKaTus AaHHbIX, MOAENMPOBaHUS
CNIOXHbIX TEXHONOMMYeCcKMx npoueccos [23].

OonTMMmM3auma. MHOrouMcrieHHble nNpobnemMbl B MaTeMaTuke, CTaTUCTUKE, TEXHUKe,

HayKe, MeAMUMHE M 3KOHOMMKE MOryT pacCMaTpvBaTbCa Kak Npo6ieMbl onTUMM3aumu. 3aaaden



anropuMTMa ONTUMM3ALMK SBASIETCA HAXOXAEHWE TaKoro pelleHusl, KOTOpoe YAOBNETBOpSieT
CUCTEME OrpaHMYEHUA M MAKCUMMU3UPYET WAN MUHUMM3MPYET ueneByro dyHKUMIo. 3agada
KOMMMBOSXEPaA, OTHOCSALWAsACS K krnaccy NP-NoMHbIX, SBASIETCS KNacCMYeckMM NpuMepoM 3agayum
onTMMM3aLUMK, ycneluHo pewaemon MHC [32].

Mamatb, appecyeMas no copgep)XXaHukw. B Mogenu BbluucneHu ¢oH HeliMaHa
obpalleHMe K naMsaTM [AOCTYNMHO TOMbKO MOCPEACTBOM ajpeca, KOTOpblM He 3aBUCUT OT
cofepXaHus namsitu. bonee Toro, ecnu gonyuieHa owmnbKa B BbIMMCIEHUM agpeca, TO MOXET
ObiTb HaWaeHa COBEPLIEHHO WHas WHdopMaums. AccoumaTMBHAs NaMaTb, WM NAMSTb,
aipecyeMasi No coAepXXaHuto, AOCTYrMHa MO yKa3aHWIo 3afaHHOro cofepxxaHud. CoaepxuMoe
MNaMsATU MOXET ObITb BbI3BAHO AaXe MO YAaCTUYHOMY BXOAY WM UCKaXXEHHOMY COAepXXaHuio.
AccoumaTmBHasi MaMsiTb  3(PEHEKTUBHO WCMOMb3YETC MpU  CO3AAHUM  MYNbTUMEANMHBIX

NMHOPMaLMOHHBIX 6a3 AaHHbIX [37].
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