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Hoenmugpuxayuonnvle modenu Haxoo0sm WUpoxKoe HpPUMeEHeHUe &
COBPEMEHHBIX CUCMeMAX YNPABNeHUs, CUCEMAX NOOOepIHCKU Npu-
HAMUS peuleHutl, uzpaiom OCHOBONONIALAWYI0 POlb & T000I desi-
MenbHOCMU, C8A3AHHOU ¢ npoyeccom obpabomku cucnanos. Memo-
Obl, OCHOBAHHblE HA  GelBNlem-aHaNu3e,  XaApaKMepusymcs
VHUKANLHOU ~ CNOCOOHOCMbI0  0eManu3uUpO8aAHHO20 — YACHOMHO20
aManuza 80 BpemMeHuU BblOUpamv «4dACmMOmMHO-8PEMeHHble OKHA». B
pabome npedcmasnenvl paspadomanHvie ASMOPAMU  MemOoObl
UOeHMUpUKAYUU HETUHEUHBIX HECTAYUOHAPHBIX CUCTEM C UCNOIb-
308aHUEeM KPAMHOMACUWMAOHO20 Gelisliem-npeodpazoeanusl.

KiroueBnbie ciioBa: BEeHBIICTHI, HICHTH(UKAIMS CUCTEM, acCOIMa-
THUBHBIN MOUCK.

1. BeedeHue

[Ipu pemennn 3amaun UASHTH(QUKAIINA MOXHO BBIACIHUTDH IIIH-
POKHH KJIaCC MPOLIECCOB, I YIPABICHUS] KOTOPHIMHU HE TOCTATOYHO
MOCTPOEHUSI JTUHEUHBIX Moneneld. Kpome Toro, JaHHbIE MPOIECCHI
MOTYT MMETh HEKOTOPBIE OCOOCHHOCTH B OIPE/ICIICHHBIC MOMCHTHI
BpeMeHH. B TeXHHYECKMX cHCTeMax OHM 3a9acCTyI0 HMEIOT IIUKIIIYe-
ckuil xapaktep. [Ipumepom mpuuuH 3TOr0 (HhakTa MOXKET CITYKUTh

! Caxpymuna Examepuna Anexceesna, cmapwwii mamemamux (CON-
soft@ipu.ru).

2 Baxmadse Hamanws Huxkonaesna, dokmop mexnuyeckux Hayx, npogeccop
(bahfone@ipu.ru).
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pasinune B COCTaBE ChIPHS, MOCTABIAEMOI0 OT Pa3IMYHBIX [OCTaB-
HIMKOB JUI TEXHOJIOTHYECKUX MPOIIECCOB HENMPEPHIBHOTO M MOJIyHE-
MPEPBIBHOTO MPOU3BOJACTBA. [[pyroil mpuMep — CE30HHBIE U CyTOY-
HBIE KOJIEOaHUsI HATPY3KH B 3JIEKTPHUUECKHX CETSIX, YTO OKAa3bIBAaeT
HETIOCPEICTBEHHOE BIMSHHUE Ha IPOLECC ONTHMHU3ALMU PEXUMOB
yIpaBIeHUs Tepenadeil 3JeKTpOIHEPTUH. XOpOIIO U3BECTHBI KOJe-
Oanust (POHIOBOTO PHIHKA, OOYCIIOBJICHHBIEC [ENBIM PSIOM SKOHOMHU-
YecKUX 3aKoHOMepHocTed. [1o3ToMy akTyanbHBIM MpEACTaBIISAETCS
pelieHue 3amayd TMOCTPOEHHUS TPOTHO3HPYIOIUX MOJeNend s
HECTallMOHAPHBIX IPOLIECCOB TAKOTO TUIIA.

B teuenue mocnenHuX IBaAlaTH JET JUIA aHAIW3a HECTaIHo-
HapHBIX MPOLECCOB TMOJYYHIO IIMPOKOE NPUMEHEHHE BeHBIET-
npeoOpazoBanue (wavelet — «maineHbkass BoyHa», «ondelette»), o
4eM CBHIETEIhCTBYIOT MHOTOUYHCIIEHHBIE TyOmKaiuu [1].

B oreuecTBEHHON IUTEPATYype €€ MHOTJA Ha3bIBAIOT «BCILIEC-
KOM», TOJUepKHBasi OCHUWUISIMOHHBIA  xapaktep. BeliBner-
MpeoOpa3oBaHUe CUTHAJIOB SBISETCS OOOOIEHHEM Pa3BUTHUS CIICK-
TPaJIbHOTO aHaJKM3a, HallpuMep, 0 OTHOLIEHHIO K MPeoOpa3oBaHMIO
Dypse.

[lepBrie pabOTHI MO BeWBJIET-aHAIM3Y BPEMEHHBIX (TIPOCTPaH-
CTBEHHBIX) PS/IOB C BBIPAKEHHOW HEOJIHOPOJIHOCTBHIO MOSIBHIIUCH B
cepenuae 1980-x romor [11]. Metom ObUT MO3UIIMOHUPOBAH Kak
anpTepHATUBA NpeoOpa3zoBanuio Dypbe, JTOKATU3YIOMEMY YacTOTHI,
HO HE JalollleMy BPEMEHHOI0 paspelleHus mnpoiiecca. B nanbHew-
1IeM MOSBUJIACh M Pa3BUBAETCs TEOpUS BEWBIIETOB M €€ MHOTOYHC-
JICHHBIE TTPHIIOKEHUSI.

CeroaHs BelBJIeT-aHAIN3 UCIIOJIB3YETCs Uil 00pabOTKU U CHH-
Te3a HECTAIlMOHAPHBIX CUTHAJOB, JUIS pEUIeHHA 3a/Jad CKaTusi U
KOAMPOBaHMs MH(pOpMaLnH, 00pabOTKH M300paKEHH, B TEOPUU U
MpaKTUKE paclio3HaBaHUs 00pa30B, B YaCTHOCTH, B MEIHUIIMHE, U BO
MHOTHX JApyrux chepax. DddexkTuBHON OKazanach MpakTHKa MPH-
MEHEHHMsS BEWBJIETOB Uil HCCIIEAOBAaHUSA TeO(U3NYECKUX TOJeH,
BPEMEHHBIX METCOPOJIOTHUECKUX PSIOB, NPOTHOZUPOBAHUS 3eMIIe-
Tpsicennid. [loaxon sddexTuBeH ans wucciepoBaHus (GYHKUUH U
CHUTHAJIOB, HECTAI[MOHAPHBIX BO BPEMEHU WJIM HEOAHOPOIHBIX B
MIPOCTPAHCTBE, KOTZa Pe3ylbTaThl aHANK3a JIOJDKHBI COJIEpKaTh He
TOJIBKO YAacCTOTHYIO XapaKTEpUCTHKY CHrHana (pacrpenesieHue
SHEpPruM CUTHala MO YaCTOTHBIM COCTABJISIOIIMM), HO U CBEJICHUS O
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JIOKaJbHBIX KOOPAMHATaX, Ha KOTOPBIX IPOSBISIOT ceOs Te Win
WHBIE TPYNIBl YaCTOTHBIX COCTABJIAIOLINX, MM HAa KOTOPBIX MPOHC-
XOJISIT OBICTPBIE N3MEHEHUS YACTOTHBIX COCTABJISIONINX CUTHAA.

BeiiBner-anann3 ocHOBaH Ha NPUMEHEHHH CIEIMANBHOIO JIHU-
HEWHOro mpeoOpa3oBaHusl MPOLECCOB AN N3YyUEHHUS MHTEPIPETHPY-
eMbIX STHMHU NPOLECCaMH PEANbHBIX IAHHBIX, XapaKTePU3YIOLINX
nporiecchl U (QU3NUECKHE CBOICTBA pPealbHBIX 00BEKTOB, B 4aCTHO-
CTH, TEXHOJIOTUYECKHX IMpoLeccoB. Takoe JIMHEWHOe NpeoOpa3zoBa-
HHUE OCYIIECTBIISCTCS] Ha OCHOBE CHEIHATBHBIX COIMTOHO-TIOT00HBIX
¢yHKIMIA (BEHBIETOB), 00pa3yIOMIMX OPTOHOPMUPOBAHHBIN 0a3WC B
L.

BeiiBner-ipeoOpazoBanue (BII) omHOMepHOTO curHama — 3TO
€ro TpeacTaBlieHHE B BHJE OOOOIIECHHOTO psga WJIM HHTErpalia
®dypbe no cucreMe 6a3ucHBIX (HYHKIHI. MeTon ocHOBaH Ha (yHIa-
MEHTAJIbHOW KOHIENUWHN MPEACTABICHUS MPOU3BOJIBHBIX (YHKIHMN
Ha OCHOBE CJBHUIOB W PACIIMPEHUM OJHOM JIOKAJM30BAaHHOW He-
OO0NBIION BOJNHBI WK BEHBIET-QYHKINK, KOTOpas OBICTPO 3aTyXaetr
10 HANpaBJICHUIO K HyIO. BeiiBieT dhopMupyercs Takum oOpa3om,
41O OOpasywmas ero ¢QyHkuus (BelBierooOpasyromas (QYHKIUS,
WIN MaTePUHCKUN BEHBJIET) XapaKTEpU3yeTCsl ONpeNeIEHHbIM Mac-
mrTaboM (4acToToi) U JOKaIU3alueil BO BpEMEHH 3a CUeT oNepamnuit
C/IBHTa BO BPEMEHU U M3MCHEHHS BpeMEHHOro Mmacmraba. Bpemen-
HOWM MaciuTa® aHaJIOTHMYEH MEepuoAy OCHWULILHNHA, T.e. oOpaTeH
94acTOTE, & CABUI MHTEPIPETHPYET CMEIIEHHE CUTHAJIA MO0 OCH Bpe-
MEHH.

BeiiBner-npeobpa3oBaHue CTaBUT B COOTBETCTBHE OJHOMEPHO-
My MpOLECCy OBYMEPHYIO IOBEPXHOCTh B TPEXMEPHOM MpPOCTpaH-
cTBe (4acToTa M BpEMsl MOJIAararoTcsl He3aBUCHUMBIMU TIEPEMEHHBIMH ).
Takum 00pa3om, cBoiicTBa mpolecca UCCIeIyIOTCS KaK BO BpEMEH-
HOHM, TaK M B YaCTOTHOW 00JACTSX, MPEAOCTABISAS BO3MOXKHOCTH
UCCIIeIOBaTh JUHAMHUKY YacTOTHOTO COCTaBa Ipolecca U ero Jio-
KaJbHbIE OCOOCHHOCTH. JTO TO3BOJISICT BBISBIATH KOOPIUHATHI, MIPU
KOTODPBIX OIpEIeNeHHbIE YacTOThl MPOSBIAIOTCS Hauboiee cylie-
ctBeHHO. ['paduueckas uHTEepmperanus BeiBieT-IpeoOpa3oBaHUs
MOET OBITh OCYILIECTBIEHA IOCPEICTBOM IPOCKTUPOBAHMSA Ha
TUTOCKOCTh M BBIJICJICHHSI H30-YPOBHEH, XapaKTepU3YIOIIUX H3MEHe-
HUsSI MHTEHCHBHOCTEHl K03(dduimenToB BeiiBneT-peoOpa3oBaHus
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IpY pa3HbIX BPEMEHHBIX MacluTadaX, a TakKe IOJY4YHUTh Pacloiio-
JKEHHUE JIOKAJIbHBIX 9KCTPEMYMOB IIOBEPXHOCTEH.

B otnmume ot ammaparta npeoOpazoBanusi dypwe, kKorga uc-
MOJBb3yeTcs (QYHKIMS, MOPOKAAIONIAas OPTOHOPMUPOBAHHBIN Oaszmc
MPOCTPAHCTBA  IMOCPEICTBOM  MAacIMTaOHOrO  TIpeoOpa3oBaHws,
BeliBieT-peoOpazoBanne GopMupyercss Ha ocHOBE 0a3UCHOM (yHK-
MY, JIOKAJW30BAaHHOW B HEKOTOPOW OTPaHMYEHHOW ob0imactu u
MIPUHAJISKALEH TPOCTPAHCTBY, T.€. Bceil uncnoBoil ocu. [lo cpas-
HEHHIO C «OKOHHBIM» TpeoOpazoBanueM Dypbe, Ui MOTyYSHHS
npeoOpa3oBaHusl Ha OJHOH 4acToTe yKe He TpeOyeTcs BCS BpEMEH-
Has uHpopmanus. [IpeoOpaszoranue Dyphe HE JaeT MPEICTABICHUS
0 JIOKQJIbHBIX CBOMCTBaX CHUTHAJIA MPU JOCTATOYHO OBICTPHIX H3Me-
HEHHSX BO BPEMEHH €ro CIEKTPAILHOTO cocTaBa. TakuM oOpazom
BEWBIIET-aHAIM3 MOJKET OOECIEYHTh YaCTOTHO-BpeMEHHOUW HHpOp-
Manued o QyHKUUH, KOTOpas BO MHOTHX MPAKTHYECKHX CHTYaIUsIX
sBJsieTcs: OoJiee aKTyalbHOW, yeM MH(OpMaIys HOJIy4eHHas C IOo-
MOILBIO cTaHAapTHOrO Pypbe-aHanu3a.

BeiiBnersl Takke OOECIEYMBAIOT MOINHBIM HHCTPYMEHT all-
MPOKCHUMAIH, KOTOPBI MOKET OBITh HCIOJBb30BaH ISl CHHTE3a
(GyHKLHH, KOTOPBIE IJIOX0 aNNPOKCUMHUPYIOTCS APYTUMU METOAAMH,
C MUHUMAJIbHBIM KOJINYECTBOM Oa3MCHBIX (YHKIIHA.

Beiipner-peobpazoBaHne Kak MaTeMaTHYECKHl HHCTPYMEHT
CITy’KUT, TJIABHBIM O0pa3zoM, JUI aHajk3a JaHHBIX BO BPEMEHHOU M
9acTOTHO# o0nacTsx. Teopus BEHBIIETOB MOXKET OBITH MCIIOIH30BaHA
Uil UIeHTH(UKAMKM CHCTEM B pasHbIX acmektax. MccnemoBaHue
B3aUMOJICUCTBUSI TEOPHU HICHTU(UKAIIMNA 1 BEHBIIET-aHAIN3a OBLIO
B HeKoTopoil cremenn mpencrasieHo B [9, 10]. Ormeueno, uro
BEHBJICTHI HCIOJB3YIOTCS TPEUMYIIECTBEHHO sl UICHTH(UKAIN
HENTMHEHHBIX CHCTEM C OCOOCHHOW CTPYKTYpPOH, IIle HEU3BECTHBIC
W3MEHSIONIECs: BO BpeMeHH K0d3()(OUIIMEHTH MOTYT OBITH IPE/ICTaB-
JICHBI KaK JWHeWHass KoMOWHaws 0a3uCHBIX BeWBIET-QYyHKIMNA [24,
26]. Takoii moaAXoa MOJIy4aeT Pa3BUTHE HAa OCHOBE HMCIIOJIb30BaHUS
KpaTHOMacITabHOTO aHanm3a [22], B KOTOPOM COOCTBEHHO 3ajada
BBIOOpA BEWBIETOB peiieHa. [pyroi moaxoa UCHoOb3yeT Oa3ucHbIC
(GbyHKIMH BelBIETa B Ka4eCTBE BXOJOB cucTeMbl. Jlanee, HA OCHOBE
aHaJiu3a BBIXOJ[a CUCTEMBI, HAXOAAT HEOOXOIUMbIe KO3(DQUIIUEHTHI
[14]. Kpome TOro, XapakTepUCTHKU BEHBJIETOB MOTYT OBITh HCIIOJb-
30BaHbI JIJIsl COOCTBEHHBIX YACTOT W YaCTOT 3aTyXaHHs CHCTEMbI [13,

XI BCEPOCCUICKA S [IIKOJIA-KOH®EPEHIM S MOJIOJIBIX YUEHBIX
“YIIPABJIEHUE BOJIBITIUMU CUCTEMAMUN”



353
20], myTteMm WHCIIONB30BaHUSI TpeOHEW B BEHBIET-alIPOKCHMAIIAN
CHCTEMBI B IPOCTPAHCTBE BXO-BBIXOI.

Kpome HemocpenCTBEHHOTO BEWBIIET-aHAIM3a, IS UIACHTU(HU-
Kallil CHCTEM MOTYT OBITh HCIOJIB30BaHEl OWOPTOTOHAJBHBIC
BeiiieTsl [12], BeitBreT-peiiMer [23] mmu qaxe BeliBiaer-cet [21].

CyiecTByeT MHOTO Pa3JIMYHBIX CIIOCOOOB MPUMEHEHUS] TEOPHU
BEUBJIETOB Ui WACHTU(UKALWU JMHEHHBIX cucteM. llpelicur u
Purmn [16-19] uccnenoBamu MISHTU(QUKAIIUIO CHCTEM CO CICIH-
(udIecKkoil BXOIO-BBIXOIHOW CTPYKTYpPOW, B KOTOpPOH MapaMmeTpsl
WUACHTU(UITUPYIOTCS Yepe3 CIUIaifH-BeUBIETHl U UX IIPOU3BOIHBIE. B
pabote [7] mpencTaBieH PacUIMPEHHBIH MOCPEACTBOM OPTOHOPMH-
pOBaHHOTO TIpeoOpa3oBaHUs METO]] HAMMEHBIINX KBaJIpaToOB C
HEIbI0 U3BJICUEHUS MTOJIE3HON MH(POpPMAIIUK U3 JaHHbIX.
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Puc. 1. Ocnosuvie npunyunsl npeonazaemuvlx areopummos; (a, b)
NOKA3bI8AIOM KAACCUYECKUE MEMOObl UOeHMUPUKAYUY 8 YACTO M-
HOU obaacmu, (c) aersemcs mooupukayuell coenacHo mexyujel
cmamve. [1® — npeobpazosanue Pypve, AU — aneopumm udenmu-
durayuu, AYX — ananusz yvacmomuwix xapaxmepucmux, Bd —
selisnem-guiomp.

Hacrosmmast crathsi TOCBSICHA aHAIN3Y BO3MOXKHOCTEH COB-
MECTHOTO UCIIOJIb30BaHUSI TCOPHH BEHBJIETOB [8] M TEOpUU HICHTH-

XI BCEPOCCUICKA S [IIKOJIA-KOH®EPEHIM S MOJIOJIBIX YUEHBIX
“YIIPABJIEHUE BOJIBITIUMU CUCTEMAMUN”



354
¢ukamum cucteM [15]. Cnemmduka momxoma, MPEACTaBICHHOTO B
HacToswed padoTe, NpowuTocTpupoBana Ha puc. 1. Kmaccnueckunit
MOAX0[ K MACHTU(UKAITUN CHCTEM B YAaCTOTHOHN 00JacTH COCTOUT B
TOM, YTO HEOOXOJUMO CHadana OT(QWIBTPOBATH BXOJHBIC JAaHHEIC,
MmosaTh OT(HUIBTPOBAHHBIE BXOABI B CHCTEMY, a 3aTeM IPOBECTH
uaeHTuukanuio (cM. puc. 1(a)). DTOT MOAX0J UMEET CYIIeCTBEH-
HYI0 OTPaHMYEHHOCTh — HeoOXoIuMma ampuopHas WHoOpMaus o
CBOMCTBaX 4acTOT CHCTEMBI, YTOOBI BHISIBIIATH BaKHBIC YACTOTHI TIPU
nocrpoenun ¢uibpTpa. KpoMe TOro, eciim kKakas-in0o pe3oHaHCHas
4acTOTa HE BBISIBIIEHA, TO OTKJIMK MOJIETHN HE OYJeT ee ColepKaTh, H,
COOTBETCTBEHHO, MOKET OBITH YTEPSHO BaXKHOE CBOWCTBO MCXOIHOM
cucrtemsl. [IpoOilema MokeT OBITH pelleHa IMyTeM HCIIOIb30BaHUS
(GunbTpalnuy mnocie noja4u BxojaoB B cuctemy (cMm puc.1(b)). Jpy-
O TIOOXOJ MOXET 3aKIFo4YaThCs B OCYIIECTBICHHH BEHBIIET-
(GUIBTpallMM ¥ YaCTOTHOTO aHAIM3a HEOT(QHIBTPOBAHHBIX BXOJHBIX
MW BBIXOAHBIX CHUTHaJOB. OMHAKO dYTOOBI COXPaHUTh BPEMEHHYIO
CTPYKTYpY 3a8[auu UIECHTU(UKAIMH CUCTEM, HEBO3MOXKHO Pa3JeUTh
BEWBIIET-TIpeoOpa3oBaHre M HACHTHPUKANHUIO. Takum obOpazoM, H
YaCTOTHBI aHaM3 W BEUBJET-TpeoOpa3oBaHUE JOJDKHBI OBITH
BKJIFOYCHBI B JITOPUTM UIACHTH(PUKAIINN, KaK TIOKa3aHo Ha puc. 1(c).

Paznensl 2 u 3 HacTosiel cTaThu coJiepKaT HEOOXOAUMYFO JIJIS
JATBHEHTIIET0 W3JI0KEHUS] CIPaBOYHYI0 HH(POpPMAIMIO O BEUBJET-
aHanmu3e, a MOCIEAYIOUINE Pa3/ieibl MOCBALICHB aHAU3y alTOPHUT-
MOB HJIEHTH(HUKAIINY HAa OCHOBE BEHBJIETOB.

2. UdeHmupukayusi HeNlUHeUHbIX CUCMEeM Ha OCHoge
npoyedypbl accoyuamueHo20 rnoucka

Jns naeHTUUKAIUK CIOXKHBIX HEJIMHEHHBIX IUHAMHUYECKUX
00BEKTOB, TAKMX KaK TEXHOJOTHYECKHE MPOIECCH HEMPEPHIBHBIX U
MOJYHETIPEPBIBHBIX MPOM3BOACTB, B padote [3-6, 25] Obu1 mpemio-
KEH alTOPUTM UJICHTU(UKAIMH C HETPEPHIBHOW CAMOHACTPOUKON B
peKHME peaJlbHOTO BPEMEHM Ha OCHOBE IOCTPOCHUS GUPMYA/ib-
HbIX MoOdenell. AIropuT™M MNO3BOJSET KOPPEKTHPOBATH KAueCTBO
OCHOBHBIX TOKa3aTeJel BBIYCKaeMOIo MPOIYKTa HAa OCHOBE CTaTH-
CTHYECKOW 00paboTKM JaHHBIX TPHOOPHBIX M3MepeHWi u nabopa-
TOPHOTO KOHTPOJISL.
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B kaxxaplii MOMEHT BpEMEHH co3JacTcs HoBast MoAeib. s mo-
CTpoeHHs Mojiesin (POpMHUPYETCS BpeMeHHas 0aza TaHHBIX apXUBHON
M TeKymed TexHojormdeckoil mHpopmammu. Ilocne ompenenenHus
MPOTHO3a BBIXOJIA M0 TEKYIIEMY COCTOSIHUIO OOBEKTa 3Ta BHUPTYalb-
Has 0a3a YHHUTOXKAeTCs 0€3 3alIOMUHAHUS.

JluneitHas AuHaMHU4YecKass MPOTHO3UPYIOIIAs MOJENb HMEET
CIEeAYIOUMN BUT:

m n S
(1) yn=ag+2a Yy +ZZb;sXN7,-,s :
i=1 j=1s=1

rae Yy — IMPOrHO3 BBIXOJa OOBEKTa Ha MOMEHT BpemeHH N, Xy —
BEKTOP BXOJIHBIX BO3JACUCTBUI, M — TITyOHMHA MaMSTH 110 BBIXOAY, N —
riyOrHa aMATH 110 BXOAY, S — Pa3MEPHOCTh BEKTOpa BXOJOB, @ U
bjs — HacTpauBaeMble KOA()OHUIMEHTHI, IPUYEM Xy.js BEIOPAHBI HE B
MOPSIIKE XPOHOJIOTUIECKOTO YOBIBAHUSA, & B COOTBETCTBHH C OTIpE/Ie-
JICHHBIM KPHUTEpPHEM, TIOJIYYHMBIIUM Ha3BaHHUE dCCOYUAMUBHO2O
UMnYyIbCa.

Henuneitnpiii AMHAMUYECKUI aNrOPUTM COCTOUT B MOCTPOCHUU
B KaXIbIi MOMEHT BPEMEHHU amMpOKCUMHUPYIOIIEH TUIIEPTIOBEPXHO-
CTH TPOCTPAHCTBA BXOJHBIX BEKTOPOB M COOTBETCTBYIOUIUX WM
OJIHOMEPHBIX BbIXOJIOB [2]. [Jig MOCTPOCHUST BUPTYaTIbHOW MOJCIIH,
COOTBETCTBYIOIIEH HEKOTOPOMY MOMEHTY BPEMEHH, BBIOMPAIOTCS
TOYKH B N-MEPHOM MPOCTPAHCTBE, B ONPEICICHHOM CMBICIIC OJTU3KHC
K TEKyIeMy BXOJHOMY BeKkTopy. Kpurepun orOopa ToUeK omrcaHbl
HWKe. Pa3MepHOCTh 3TOM TMIIEPIIOBEPXHOCTH BBIOUPACTCS IBPUCTH-
geck. [10CKONIBKY apXWBBI TE€XHOJIOTWYECKHUX JAHHBIX Pa3ITUIHBIX
MIPOU3BOACTBEHHBIX MPOLIECCOB, KaK MNPaBUIO, UMEIOT 3HAYUTEINb-
HYI0 TIyOWHY, TO U PEIIeHWS TPAKTHUEeCKHX 337ad METOAOM
ACCOIMATUBHOTO TIOMCKA IEJIeCOO0Pa3HO BBIOPATH JOCTATOYHO
0oJBITIOE («C 3aITacoM») KOJIMYECTBO BXOIHBIX BEKTOPOB M3 apXHBa.
Jlaee Ha OCHOBE KJIaCCHYECKOrO (HE PEKYpPPEeHTHOIr0) MeToia
HanMeHbpImuX kBagparoB (MHK) ompenensercs 3HadeHne BBHIXOJa B
CIEeNyIOIMA MOMEHT BpEMEHU. B MpeAmnonokeHuu, 4yTO BXOIHBIC
BO3JICHCTBUSI YIOBJIETBOPAIOT yCiIoBUAM ['aycca-MapkoBa, OLICHKH,
MoJTy4aeMble TI0 METOTy HAUMEHBIIINX KBAAPATOB, SBISIOTCS COCTOS-
TEJIbHBIMH, HECMEIICHHBIMU CTATUCTHYECKH (P PEKTUBHBIMU.

Heo0OxomuMo mom4epKkHYTh, YTO TaKOW alrOpPUTM HE CTPOUT
CAMHCTBCHHYIO aIMPOKCUMUPYIONIYI0 MOJIENh PEATbHOTO Tpoliecca
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— OH CTPOHUT HOBYIO MOJENb JUII KaKAOTO MOMEHTa BpeMeHH, 0y-
Iy4d TpHU 3TOM 3PPEKTUBHBIM aITOPUTMOM HICHTU(PHUKAIVH, II0-
CKOJIbKY OIICHKH ITapaMeTpoOB B JIFOOOW MOMEHT BPEMEHH SBIISIOTCS
HaWJIy4IIUMH B CMBICIIE CpeAHEKBaapaTHdeckod ommOku. Kaxmas
TOYKa TI100aTFHOW HEIMHEWHON TIOBEPXHOCTH PETPECCH MOTYIaCTCS
B pPE3yJIbTATE UCIOIb30BAHNS JIMHENHBIX «JIOKAIBHBIX» MOJIENEH.

MeToap! TOCTPOEHUS aNMPOKCHMHPYIONIEH THIIEPIIOBEPXHOCTH
OTIPENEIISIOTCS. KpUTEPHEM 0TOOpa BXOIHBIX BEKTOPOB U3 apXHUBa.

Kpurepuit or6opa BXOIHBIX BEKTOPOB M3 apXHBa I MOCTPOE-
HUSL BUPTYaJIbHON MOJIETH B JAHHBIA MOMEHT BPEMEHH 10 TEKYIIEMY
COCTOSIHMIO OOBEKTa COCTOSI B TOM, YTO Ha MEPBOM Iare BhIOHpa-
Jach TOYKa (S-MEpPHBIM BEKTOP BXOJIOB), JUISI KOTOPOH MOIyJNb pas-
HOCTH TIEPBOI KOMIIOHEHTHI M, COOTBETCTBEHHO, MIEPBOH KOMITOHEH-
ThI TEKYIIETO BXOJAHOIO BEKTOPa MPUHUMAT MUHUMAIbHOE 3HAUCHHE
M0 BCEMY MacCHBY apxHuBa BXO0J0B. Jlanee M3 paH)XHPOBAHHBIX I10
yOBIBAaHMIO MOJYJIEH pa3HOCTEH TEpPBBHIX KOMIIOHEHT BBHIOMpanach
TOYKa B MPOCTPAHCTBE BXOJOB, JJII KOTOPOW MHHHUMAIbHOE 3Hade-
HUE NPUHUMAJl MOAYJb Pa3HOCTHU BTOPBIX KOMIIOHEHT, U TaK Jajee.
ITo Takoit cxeme orOupamuck R Touek, R>S, Ge3 rapanTuu, 4TO
roJTyyaemasi CHCcTeMa JIMHEWHBIX YpaBHEHHH OyJeT UMETh pPellleHue.

B mensax npeomoneHuss mpoOieMbl pa3pelIMMOCTH COOTBET-
CTBYIOIIEH CUCTEMBI YPaBHEHUH U C TIEJTBIO MOBLIICHUS OBICTPOACH-
CTBUSI MOXHO IPUMEHUTD CIETYIOIUN OAXO0/.

PaccmoTpum mnpocrtednid ciydaid, Korja acCOIMAaTUBHBIA M-
MyJIbC OTpeneiseTcd KaKk MUHUMaIbHOE PAacCTOSHUE IO TEKYIIEro
BEKTOpa BXOJOB B CMBICIIC BHIOPAaHHON METPUKH B S-MEPHOM IPO-
cTpaHcTBe. B KauecTBe paccTosHus (HOPMBI B R®) MKy TOUKaMH B
BbIOMpaeTcs BennduHa («MaHXITTEHCKOE PaCCTOSHUE):

s
A n-j :Z‘XN,S ~Xn-js
s=1

e Xys — KOMIIOHCHTBEI BEKTOPA BXO0OB B TCKyIJ_II/Iﬁ MOMCHT BpEMCHHA
N.

, Vji=1...,n,

B cuny ogHOTO U3 CBOKCTB HOPMBI ((HEPAaBEHCTBO TPEYTOJILHU-
Ka») UMeeM:

s s
dyn-j < Z‘XN,S"'_ Z‘XN—j,s
s s

IIycTh [Isl TEKYIIETO BEKTOPA BXOIOB X"

, Vj=1...,n.
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) %xNyssz.

Js mocTpoeHus anmpoKCHMHPYIONIEH THIEPIIOBEPXHOCTH IS
BEKTOpa Xy OTOEpEM U3 apXvBa BXOJHBIX JIaHHBIX TAKHE BEKTOPBI
XN-j» j=1, ...,n, 4TO JUIs1 HEKOTOPOTO 3afaHHOro Dy OyzneT BBIIOIHEHO
yCIIOBUE:

s
dynoj<dy + Z‘XN—j,s

s=1
rae Dy MoxeT ObITh BBIOpaHO, HAPUMED, U3 YCIOBHS

S
Dy >2d™ =2max Y Xy |
Jos=1

<Dy, Vj=1..,n

Ecnu B BeIOpanHO# 001acTH HE HabepeTcs JOCTAaTOYHOTO YKcia
BxonoB s nmpumeneHuss MHK, T1.e. coorBercTByromas cuctema
JMHEHHBIX YpaBHEHUH OKaKETCs HEepa3pelIMMOil, TO BBIOpAHHBIN
Kputepuil oTOOpa TOYEK B MPOCTPAHCTBE BXOJIOB MOXHO OyZer
0cNabuTh MyTeM yBelndeHus mopora Dy.

[Ipennaraemas mpouenypa IOCTPOCHUS aNNPOKCUMHUPYIOLIEH
MOBEPXHOCTH o0O0namgaeT Oojee BBICOKUM OBICTPOJCHCTBUEM TIO
CPaBHEHHUIO C OOBIYHBIM N1EPEOOPOM, TOCKOJIBKY BEITUIMHBI

S
dN—k ZZ].‘XN,J"S , k=1... N-1
S=

JUTS BceX MOMEHTOB BpeMeHH, mpeAmecTByromux N, MOryT ObITh Ha
sTane Oo0y4eHUS! OJHOKPATHO OIpENeNieHbl M PAHKUPOBAHbBI, a IO
Mepe IMOCTYIUICHUS! HOBOTO BXOJZA 3TOT PSJ IMOTMOJHIETCS HOBBIM
YICHOM.

Jiist mocTpoeHust IpOTHO3UPYIOIIEH MOJIENH, COOTBETCTBYIOLIECH
HEKOTOPOMY MOMEHTY BPEMEHH, U3 apXHBa BBIOMPAIOTCA BEKTOPHI, B
OTIpENIeICHHOM CMBICIIE OJIM3KHE K TEKYIIeMy BXOJHOMY BEKTOPY
(cMm. puc. 2). Jlanee Ha ocHoBe MHK onpenensercst mporao3upyemoe
3HA4YEHUE BHIXOJIA.

TakuMm 00pa3oM, aarOpUTM TIOCTPOCHUS MPOTHOZHPYIOMICH
(MIeHTUPHUKAINOHHON ) MOJIEJIN COCTOUT B CICAYIOLIEM:

1 Illaz. 1511 BHOBB IOCTYNUBLIETO TEKYIIEI0 BXOAHOTO BEKTOPA
Xy 33/1aeM 00JIaCTh BEKTOPOB BXOJOB (M3 apxuBa) (cM. puc. 2 u 3),
JIOTTYCTUMO OJIM3KHX (IT0 KPUTEPUI0 MUHUMYMa PacCTOSHUS (HOPMBI
B R®) Mesx1y TOUKaMu S-MEpPHOTo MPOCTPaHCTRA:
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S -
deN_j IZ‘XN,S _XN—j,S ’ v_l :1,...,n,
s=1

K HCCIIEyeMOMY TEKYyIeMy BEKTOpYy BXOJOB. Ji11 3TOro Ha3Hauaem
Dy. (JIubo skcriepT omnpenensier HemoCcpeICTBEHHO YUCIOBEIC 3HaY e-
HUS, JTMOO pa3pabdOTYMKH PYKOBOJCTBYIOTCS CaMbIMH HPOCTBHIMU
COOOpaKEHUSIMU, YTO MBI U CHACNAIN HA MEPBOM ITarle, NMPUMCHUB
cootHotieHue (2)).

X2 TexHO0J0rH4ecKHii

aAanxXuRrR

Puc. 2. Ilocmpoenue npozro3upyroujeti Mooenu, cCoomeemcmayioujell
HEeKOmMOopOMY MOMEHMY 8DEMEHU.

2 Illge. HaunHaeM BBIOMpATh BXOJHBIC BEKTOPHI M3 apXHBa.
Bcero ux HyXHO 0OTOOpaTh CTONBKO, YTOOBI COOTBETCTBYIOIIAS
CHUCTEMa JIMHEWHBIX YypaBHEHHM, HE0OXoAauMas JUIsl TOXydCHHUS
MIPOTrHO3a MO0 METOAY HAaUMEHBIIMX KBaApPaTOB, OKa3ajach pa3peulu-
Moii. [Insg orGopa mpoBepsieM, NMPUHAAJIESKUT JaHHBIH BEKTOp 000-
3HaYeHHON O00JacTH «OJM30CTH K TEKYIIEMY BXOJHOMY BEKTOPY»,
wi HeT. TakuMm 00pa3oM, JUHAMHYECKUN allTOPUTM COCTOUT B
[IOCTPOEHUM B KaXIbII MOMEHT BPEMEHHU alllPOKCUMUPYIOLIEH
TUIIEPIIOBEPXHOCTH IMPOCTPAHCTBA BXOJHBIX BEKTOPOB U COOTBET-
CTBYIOLIMX UM OJHOMEPHBIX BBIXOJOB.
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dyn—; = dy +dP™ < dy + Dy

dyn-; < dy +dP™ < dy + Dy

Puc. 3. Obnacme sexmopos 6x0008 donycmumo OIU3KUX K 8XOOHOMY
BEKMOPY.

3 Hlaz. Ha ocHOBE M€TO/la HAMMEHBIIINX KBaJIPaTOB OIpPEIeIs-
€Tcs 3HaUYEHUE BBIXOJA B CIEIYIOIINIA MOMEHT BpeMeHH. B cooTBeT-
CTBUM C KJIACCHUECKOH TEOpEeMOH, IoJlydaeMble TaKUM O0O0pa3oM
OILICHKH MapaMeTpoB B JIF0O0H MOMEHT BPEMEHH SIBISIIOTCS HAWITY4-
MU B CMBICJIE CpeHEKBaApaTHIecKoi omuOku. [Ipu aToM Kaxmas
TOYKa IJ100aNbHON HEMMHEHHOW MOBEPXHOCTH PErpeccHy MOoIydaeT-
CA B PE3YJIbTATC UCIIOJIB30BaHUA JIMHEWHBIX «JIOKAIBHBIX) MOZIGJICIZ.

[lonmy4yeHnHsle pe3ysnbTaThl 1O HCCIEHOBAHUIO «OIHU30CTH»
BXOJHBIX BEKTOPOB H3 apXWBa TEKYIIEMY BXOIHOMY BEKTOpPY B
MOMeHT BpeMeHH N OJHOBPEMEHHO C pelIeHHEM 3aJlaydl MPOTHO3a
chopMUpOBaIK HAOOPHI BEKTOPOB, KOTOPHIC B AIBHEHIIIEM HCITOJb-
3YIOTCS B Ka4eCTBE Pe3yJIbTaTOB «OOYyYEHUs». A UMEHHO: Temeph
Uit GOPMHUPOBaHUS «OJIM3KOTO OKPYXKEHHUSD» Ui KaXIOr0 HOBOTO
BEKTOPa BXOJOB MOTYT OBITh HCITOJIb30BAaHBI YK€ TOTOBBIE HAOOPHI
ApXHMBHBIX 3aroTOBOK, YTO CYIIECTBEHHO YBEIWYHMBAET OBICTPOICH-
CTBHE alTOpUTMa. JTH HAOOpHI B TEPMHUHAX MPOIEAYPHI accolua-
THUBHOI'O IIOMCKA ABJJIAIOTCSA acColMallusIMU.
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3. lMpumeHeHue gelisnnem-aHanu3a 0719 NOCMpPOeHuUs
npozHo3upyruwux Mmodesneli MemooomMm
accoyuamueHO20 noucka

[IpumeHnenue BelBneT-aHanM3a g MOCTPOEHHS MPOTHO3HMPY-
IOIUX MOJEIEH METOIOM ACCOLMATUBHOTO IOWCKA MPENCTABIAETCA
aKTyaJIbHBIM B YCIIOBHSX HECTAIl[MOHAapHOCTH, KaK JI CilIydas He-
CTallMOHAPHOTO BXOJHOTO CHTHANA, TaK U B CIy4ae HEMOJENHpPYe-
MO AMHAMUKH CaMOro 00BEKTa.

Jna OonpIIMHCTBA MPAKTUYECKHUX MPHIIOKEHUH, B OCOOEHHO-
CTH, IJIs1 3aJa4 YIPaBJICHUS C UACHTHU(PUKATOPOM, BXOIHOE BO3ICH-
CTBHE TpelcTaBisieT coboil BekTop. IlycTh Kakgas KOMIIOHEHTa
9TOrO BEKTOpa YAOBIETBOPSET ycnoBusaM ['aycca-MapkoBa, B 4acT-
HOCTH, YCJOBHIO HE3aBHCHMOCTH HJIEHOB IIOCJI€OBATENbHOCTH.
Kpome Toro, mpennonoxum, 4to Uil JIFOOOT0 MOMEHTa BpPEMEHHU
KOMITOHEHTHI BEKTOPA BXOJI0OB B3aMMHO HE3aBUCHMBI. B To xe Bpems
MPEINONIOKIM, KaKAasd U3 KOMIIOHEHT BEKTOPa BXOJOB HE SABISIETCA
CTallMOHApHOW TIOCNIEN0BATEIbHOCTHIO; OJHAKO, €€ CHUHTYJSpHBIE
MIPOSIBICHHS, CIy4ailHO NMPOSBIIAIONINECS BO BPEMEHH, B OIIPEIEIICH-
HOM CMBICNIE CXOXH JHOO HIEHTUYHBL. B TeXHHMUYECKHX cHCTeMax
HEKOTOpasl «IOBTOPSIEMOCTB» CBOWCTB BXOJHBIX CHUTHAJIOB MOXKET
OBITb OTMEUYEHa MpPH CTATHCTHUYECKOM AaHaINW3€ JaHHBIX CHUCTEM
MOHHTOpUHTA. HekoTopble mporiecchl UMEIOT SPKO BBIPAKEHHYIO
LIUKIMYHOCTh, HapUMep, Mpolece JUHAMHUKHU HAarpy3KH B 2JIEKTpH-
YECKHUX CETAX, H T.J.

st Toro, 4ToObl IPUMEHUTDH ANTOPUTM aCCOLUATHBHOTO TIOMC-
Ka, HaM TIO-TIpeXXKHEMY HEoOXOJMMO BBIOpPAaTh M3 apXuMBa BEKTOPHI,
ONM3KHE K TEKYIEMY BEKTOPY BXOAOB B CMBICJIE BBIOPaHHOI'O KpH-
Tepus (aCCOMATUBHOTO UMITYJIbCA).

CHavana OorpaHM4MMCsl PacCMOTPEHHEM OJHOMEPHOIO Ciydas
(omuu BXOM — onmuH BbIXoH). [TocKOIRKY BXOMHASI TIOCIIEIOBATEIb-
HOCTh HE SIBJISIETCSl CTallMOHAPHOMW, MpEICTaBIsIeTCsl LesiecooOpas-
HBIM UCCIIEIOBaTh TUCKPETHBIE BEHBJIET-Pa3i0okKEeHUS BXOIHBIX
curHanoB. B obmieM ciydae Takoe pasiokeHHE MOXKET OBITh Mpen-
cTaBleHo Gopmyoi

3) f(t):kicjkwj,k(t)"f'ikidj,kl//j,k(t)v
— Z0k=—0
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rae j — riyOuHa KpaTHO-MacTabHOrO Pa3sioKEHHUs], YPOBEHb JeTa-
AU3alMU aHalu3a, Cy —Maciurabupyomue Koddduiuents:, djx —
JleTamu3npyromne KodhOUIueHTsl.

Iycth w(t) — BeliBnersr Xaapa, a X(t) — ogHOMepHbIi Bxoa. Jlist
BBIOPAaHHOTO YPOBHS JeTalM3aniy L ais Tekymiero oJHOMEpHOTO
BXxo/1a X(t) mosy4aemM KpaTHOMACIITaOHOE Pa3JIoKeHHUE:

L Nj2i

NﬁL )
X(t) = Xcp )+ 2dj (), N=25

k=L =1 k=1
KoadduimenTs! BEIYHCIAIOTCS TIOCPEACTBOM anroputMa Masna.
B nporenype accormaTUBHOTO MOMCKaA OyaeM oTOHMpaTh U3 ap-
XuBa Takue BXoAb! X(t), IS KOTOPBIX BEHBIET-Pa3IOKEHHE TOH Ke
rTyOuHBI L

. NﬁL . L Nf2T .
X(t)= CpL )+ dwxt)

k=1 =1 k=1
YAOBJIETBOPSIET CIEAYIOMINM JIBYM YCIOBHUSM:

4) CepL i () + dwikt)=<c.
o

k=1 k=
r7ie Ci — MOJIOXKUTENbHAs BEIMIHHA, O ————> 0; a s Bcex Koa(-

(unmentos djy, k=1,...,N2' cymecrByer Takas koHcTanTa € ik » 9TO

* ‘< Cic _‘lr//kj (t)de,k‘

(6) |dji< :
‘l//kj t)
B cuny HepaBeHCTBa TPEYTOJIbHUKA, UMEEM:
N /21 N /21 N /2]

d;,kV/j,k (t*) -
k=1

dj,k‘//j,k (9] dj,k‘/’j,k (t*) +
k=1

N /21
d;wi®<C;,

rae

N
27 k=1, N2

U3 coBmecTHOTO BBINOMHEHUS ycioBui (4) u (5) crenyer
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X(t) = x() < +[x(t) =

éck(ka(t)"’zl djkWJk(t)

N /2"

ﬁZ:L L N/2i NﬁL .
Cp )+ dwic@®< CoLx () +] 2 e (1) +
j=1 k=1

k=1 k=1 k=1

L Nj2] L [Nj2]

> djky/jk(t DD d; k) <c_+LT; =const>0.

j=1| k=1 j=1] k=1

TakuM 00pa3oM, acCOIMATUBHBIA HUMIIYJbLC, T.C. KPUTCPHUU OT-
0opa BXOJHBIX BEKTOPOB W3 apXWBa, BBIPAKAETCS COBOKYITHOCTHIO
ycnosuii (4), (5).

Paccmompum cnyuaii mnozomepnoeo exoda. Ilpornozupyemoe
3HAYEHUE BHIX0/IA B MPOIICYPE ACCOIMATHBHOTO TIOMCKA MOTydaeTCs
C TIOMOIIBIO METO/[a HAaMMEHBINNX KBaapaToB. C yueToM He3aBHCH-
MOCTH KOMIIOHEHT BEKTOPa BXOJIOB clienyeT (GOPMHUPOBATH KPUTEPHIA
aCCOIMATHBHOTO IMMOMCKA KaK YCIIOBHME CYIIECTBOBAHHS TaKHUX KOH-

crant Cj i

BPEMEHHO BBITIOJIHAIOTCS] HEPAaBEHCTBA!
S S S
Ki _‘l//kj (t)Hdkj
S *
‘l//kj t
s Beex $=1,...,S.
Brioupaembiv 13 apxuBa P Bektopam X(t) coorBercTByroT P

M3BECTHBIX BBIXOIOB, YIOBJICTBOPSIONINX YPABHEHUSIM BUPTYaIbHBIX
JIMHEWHBIX MOJEIIEH:

y(t") = ilﬁsxs(t*).

ITporrosupyemoe 3HadeHue Y(I) BBIYMCISCTCS MO METOIY
HAaUMEHBLIUX KBaJIPaTOB.

Paccmompum cnyuaii nemooenupyemoti sHympenuel OUHAMUKU
obvexma. B mporerype acCOIMaTHBHOTO MOWCKA Ha KaKIOM TaKTe
MBI CTPOUM CBOIO JIMHEHHYIO MOJIETh HEJIMHEHHOTO 00BEKTA.

rae s=1,...,S pasMepHOCTh BEKTOpa BXOAOB, YTO OJHO-

6) ldif <
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y(t) = ZZﬁsxs(t).

B necrammonapaom cirydae ko3 GHUIHEHTHI epexoaHon (pyHK-
1M, BOOoOIIe ToBOps, 3aBucat ot t. [IycTh Ha mepBOM 3Tare mpoiie-
JIyphl ACCOIMATHBHOTO TIOMCKA M3 TEXHOJOTUYECKOT'O apXHBa BBI-
6pamsl P BxoambIx BekTopos X(t), yaoBrerBopsiommx yeaousm (1)
u (6). IlocTpoeHHBIE BUPTYaTbHBIC MOIEITH UMEIOT BH/I:

y(t') = ilﬁsmxsa*).

C y4eToM BEUBIET-Pa3JI0KECHUS BXOJHBIX CUTHAJIOB UMEEM:
L N/2i

Y(t) Zh (t) é E*(pi,k(t)+_2 : d;fkl//?,k(t*)
=1 k=1

k=1
2he) > o §0Lk(t)+2h (t )Z k‘//j,k(t )
-1 k=1 =1 =

Bamernm, uro h(t) m R°(t"), B obmem ciyuae, pasmmumsr Pac-

CMOTPUM [Ba CIEHUAIBHBIX Cllydyas, KOTJa 3TO pa3Iuunie MOXKHO
(hopma30BaTh.
1) AMIUTUBHBIHA CABHI:

hS(t™) =h(t)+as(t"), rae ‘as(t*)‘ <C2% _const>0,vs=1,..,S.

JIis mPOCTOTHI OTPAHUYMMCSI PACCMOTPEHHEM CIydvas, KOrja CcTe-
MeHb JeTaTU3allMi KPAaTHOMACIITA0HOTO aHajik3a JOCTAaTOYHO BBICO-
Ka, 4TO MPUBOIUT K OOHYJIECHUIO KOD(PPHUITMEHTOB MacITaOUpOBaHUS

Cy, rie s=1,...,S. B atom cnyqae HMEEM MECTO COOTHOIIICHHE:

Z(h (t)+a’(t ))Z diw s, ) =

s=1 j=1 k=1
S S - ij S* S * S S (+* - Nﬁj s* S *
2RO > diws )+ at ()Y > df k().
s=1 j=1 k=1 s=1 j=1 k=1

B uvactHocTH, U
‘as (t*)‘ =C2¥ —const>0

nMEEM
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L N/2J L N/2J
y(t*)—SCS""Zlkﬁ1 D) = Zh G)> ﬁ A5 i)
=l k=

_1 k=1
BBenem 0003HaUEHUS:

y(t')=y(t)- SCaddZ é A () =

j=1 k=1

Zh (t)Z dw s ).

j=1 k=1

(6)

2) MVJII)TI/IHHI/IKaTI/IBHHﬁ casur: ITyctob

<CM™" =const>0,vs=1,..,S.

het")=h%(t)-a°(t"), rae

Torz[a CHpaBe,I[J'II/IBBI paBCHCTBA:

LN 2l
y(t) = Zh O X diwi )=
s=1 j=1 k=L
N /2] .
Zh (t)-a’(t )Zlé1 Vi)
B ugactHOCTH, IIpH
SCarlnult

HNMEEM COOTHOIICHHEC

M) y(t)= Zh (t)Z é Cad Ty )

j=1 k=1

YPaBHeHI/IH (6), (7) HemocpenCTBEHHO WCIOJIB3YIOTCS B ajro-
pHUTME MTPOTHO3UPOBAHUS, BMecTe ¢ ypaBHeHHeM st Y(t). 3amerum,
4YTO BCC YpaBHCHHA COACPKAT TCIECPh B KA4YCCTBEC HCEU3BCCTHBIX

koadduments h° (t).
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TOWARDS THE POSSIBILITY OF APPLYING THE
WAVELET ANALYSIS TO CONSTRUCT PREDICTING
MODELS

Ekaterina Sakrutina, V.A. Trapeznikov Institute of Control Scienc-
es of RAS, Moscow, Senior Mathematician (consoft@ipu.ru).
Haraabs Baxtanse, V.A. Trapeznikov Institute of Control Sciences
of RAS, Moscow, Doctor of Science, professor (bahfone@ipu.ru).

Abstract: Identification models found a broad application in ad-
vanced control systems, decision support systems, play a fundamen-
tal role in any kind of activity concerned with the signal processing
process. Methods based on the wavelet analysis are characterized
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with a unique ability of the detailed frequency analysis in the time to
select “frequency-time windows”. In the paper, methods of identifi-
cation of non-linear time-varying systems by use of the multiple
scale wavelet transform, developed by the authors, are presented.

Keywords: wavelets, system identification, associative search.

XI BCEPOCCUICKA S [IIKOJIA-KOH®EPEHIM S MOJIOJIBIX YUEHBIX
“YIIPABJIEHUE BOJIBITIUMU CUCTEMAMUN”



