1. OCHOBHBbIE 3TAMbI NPOLEAYPbI UAEHTUGUKALIUUN

3agava naeHTUdUKaumMm CoCTOMT B MOCTPOEHUM OMTUMASIbHOW B CUITY
HEeKoToporo Kputepusi mogenn (¢popmManu3oBaHHOro onucaHusl) no pe-
3ynbTaTaM HabnogeHu Hag BXOAHLIMU U BbIXOAHBIMW NEPEMEHHBLIMU CUC-
Tembl [9]. Ha npakTuke peanusaums npoueaypbl uaeHTUdbUKaumm
(puc. 2.1) TpebyeT pelleHus Lenoro psga BCnoMoraTenbHbIX 3adad, Oc-
HOBHbIMW U3 KOTOPbIX SBASIOTCS:
e [NIaHMpPOBaHWe / npoBefeHue 3KCNepuMeHTa U npeaBapuTenbHas 06-
paboTka 3KCnepuMeHTanbHbIX AAHHbIX;
e Bbl6Op MOAENLHOW CTPYKTYpbI;
e OUeHKa (onTMMM3aUMS NapaMeTpoB) MOAeENM;
e MpUHATUE pelleHnst 06 aaekBaTHOCTN MOAENM.

npOKOMMEHTMpyeM KaXkabl U3 3TUX 3TAnoB.
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Puc. 2.1. O606ueHHas cxeMa peanusauum npoueaypbl

naeHTupmnkaumm

MnaHmpoBaHue / npoBeaeHne 3kcnepuMeHTa. OCHOBHOM 3aja-

yell Ha JaHHOM 3Tane maeHTUdMKauum SBnsieTcs cbop HeobxoaMMoro Ko-



in4yecTtBa OaHHbIX BO BCEM paﬁoqu Anana3oHe CUCTEMBbI.

zN ={[u(t), y], t=1,N} (puc. 2.2). NMonHoTa U AOCTOBEPHOCTb AAHHbIX BO

MHOIOM OMnpeaensioT KayeCTBO MAEHTUPUKAUMK. 3HayYeHUs BXOAHbIX M
BbIXOAHbIX CUIHANOB MOryT PerncTpupoBaTbCs B Npouecce npoBeaeHus
LeneHanpaBneHHbIX UAEHTU(MUKALMOHHBIX 3KCNEPUMEHTOB, Koraa noJsib-
30BaTesflb MOXET OnpeaenvTb nepeyeHb U MOMEHTbl U3MepeHnst CUrHanos,
NpUYeM HeKOTOpble M3 BXOAHbIX CUIHANOB MOryT ObiTb YnpaBnsieMbIMU.
3agavya nnaHMpOBaHUS 3KCMEpPUMEHTOB, TakuM 06pa3oM, COCTOUT B TOM,
yTObbl, YUMTbIBAS BO3MOXHbIE OrpaHMYeHus, BblbpaTb MakCMManbHO WH-
(popMaTMBHbIE AaHHbIE O CUrHanax cucteMbl. B psae cnydyaeB nonb30Ba-
TeNb MOXET 6blTb NINWEH BO3MOXHOCTM BAUSATb Ha XOA4 3KCNEepuUMeHTa M
[O/MKEH OMMPATbCs Ha AaHHble HabMOAEHMI B peXnMe HOpManbHOM 3KC-
nnyataumn. OCHOBHbIMXM MOMEHTaMM Ha 3Tarne NAaHWpoBaHus / nposeae-
HMS1 3KCNEpPUMEHTa SIBNAIOTCA pauMOHabHbIN BbIGOp YacTOTbl ANCKPETU-
3auUnMn; CMHTE3 BXOAHOro (TeCToBOro) curHana; dunbTpauus, yaaneHve 3
9KCMEePUMEHTasNbHbIX AAHHbIX HexenaTtenbHblX 3¢ dekToB (TpeHaoBs, Cny-
YalHblx (HEOOOCHOBAHHbIX) «BbIMJECKOB» CWUrHana); TecTUpPOBaHWE Ha
HEIMHENHOCTb.

Bbi6op CTpykTypbl MoAaenun. MHOXeCTBO Moaenen-KaHaAMAaToB YC-
TaHaBNMBAETCA MOCPEACTBOM (MKCauum TOM rpynnbl MOAENEN, KoTopble
noaxoaaT ANs OonucaHus uccnegyemon cuctembl (Hanpumep, ARX wnm
ARMAX mopenu). 3aTem obuas ¢gopma npeacTaBnieHns MOAENbHOM CTPYK-
Typbl AO/MKHA ObITb KOHKPETM3MPOBaHa Ha OCHOBE CBeAeHM 06 obLuen
AvHaMmuke cucteMbl (Hanpumep, ARX(2, 2, 1), roe onucanue (2, 2, 1) on-
peaensieT BpeMEHHYI0 3a1epXXKy Ha OAMH Nepuoj ANCKPeTM3aunm 1 3aBu-

CUMMOCTb TEKYLIEro BbIXOAHOIO0 CUrHaslla CUCTEMblI OT ABYX NpeabiayLinx



BXOAOB M ABYX MpeablayLumx BbixodoB). To ecTb HeobxoanMMo onpeaenuTb
BEKTOpP BX0AOB (perpeccop) Ansi BbIOpaHHOrO CceMeilcTBa Moaeneu-
KaHAMAaToB. B cnyyae Mcnonb3oBaHUS HEMPOCETEBbLIX MoOAENen 3Hauu-
TENbHYI0 POJSib UrpaeT He TONbKO BbIBOp perpeccopa, HO M 3aaaHue BHYT-
peHHel CcTpyKTypbl HC — YACO CKPbITbIX C/IOEB U KOMMYECTBO HEMPOHOB B
KaXXI0M CKpbITOM Crloe.

Bosmymenust, V(1)

M
l

it [

- —  ,/CUCTEMA —
Bxox, u(t) Beixoz, y(t)

Puc. 2.2. Cxema nosiy4eHUs MHOXECTBA dKCNEePUMEHTasIbHbIX

AAHHbIX z" = {[u(t),y()].t=1,N} Ha 3Tarne NpoBeAeHUs 3KCNepuMMeHTa

Bbibop MoaenbHOM CTPYKTYpbl SBNSiETCS Hanbonee BaXKHbIM U, B TO XeE
BpeMsi, Hambonee TpyAOEMKMM 3TanoM npoueaypbl naeHTudukaumm. Ha
3TOM 3Tane 3HaHue opMasbHbIX CBOMCTB MoAenen Heobxoanmo coeam-
HWTb C aNpPUOPHBbIM 3HAHMEM 06 06BEKTE, MHXEHEPHBLIM UCKYCCTBOM U WH-
Tyvumen.

OueHka Mopaenu. lNocne NpuHATUS pelleHnst 06 MCNOoIb30BaHUKN He-
KOTOPOA MOAENbHON CTPYyKTypbl HEObXoAMMO BblOpaTb OMNpeaeneHHYHo
MOA€esNb, HawyywmM 06pa3oM YAOBETBOPSIOLLYID HEKOTOPOMY KpuTe-
pvto. TpaAMUMOHHON CTpaTerver OUeHKM MOAEeNN SBNSIOTCA pe3ynbTaTbl
OLIEHKM OZHOLIAroBOro MpoOrHO3MpOBaHUSI B CUJTy KPUTEPUS CpeaHeKBaa-

paTuyHomn owmnbku [9, 5, 19]. TepMuH oueHka (NapameTpu3aumst) Moaenm



NpULWEN M3 TEOPUMU CTAaTUCTUYECKOM 06paboTKM AaHHbLIX; ANS HelpoceTe-
BbIX MOAENEN UCMONb3YETCS TEPMUH «0ByYeHNE».

MpuHsaTne peweHus o6 apekBaTHOCTM Moaenu. [locTpoeHHas
MoZenb Ao/MkHa ObiTb agekBaTHa peanbHOW CUCTEME U YCIOBUSIM, B KOTO-
pbIX ee npeanosiaraeTcs MCNonb30BaTb. JTan YCTaHOBIEHUS afeKBaTHO-
ctn (noaTBepXxaeHus) Mogenun TpedbyeT HenocpeaCTBEHHOro y4acTust UH-
XeHepa-pa3paboTumka. Ecnn nonyyeHHas Moaenb He yAOBNEeTBOPSET Ka-
KOMy-nnbo KpuTeputo, TO MOBTOPSAIOTCA Npeablayline 3Tanbl npoueaypsl
naeHTUdUKaumn, BNIOTb O NPOBEAEHUS HOBOW CEPUN IKCMIEPUMEHTOB.

Takum 06pas3oM, anropuTM peanu3auuu npoueaypbl naeHTuduKauum
MOPOXXAAET CNEAyoLY eCTECTBEHHYIO JTIOrMKY AencTBusi: cobpaTb AaH-
Hble; BbIOpaTb MHOXECTBO MoAese; BbIbpaTb HauyuyLLyto B 3TOM MHOXe-
CTBE MOAENb; MNPUHATb pelleHne O BO3MOXHOCTM (HEBO3MOXHOCTWU) WUC-
NOSb30BaHUSA MOAENMN.

Pe3ynbTaToOM OCyLLECTB/IEHMS MEPBbIX TPeX 3TanoB npoueaypbl naeH-
TUPUKAUMK SBNSETCA KOHKPETHas MoAenb — OAHa U3 MHOXEeCTBA, onpe-
[EeNeHHOro BbIGOPOM MOAENbHOW CTPYKTYpPbl, MPUYEM Takasi, KoTopas B
COOTBETCTBUW C BblOpaHHbIM KpUTEPUEM HawydlwnM obpa3oM BOCNPOU3-
BOAMT AaHHble HAabNAEHWUNA.

BnonHe BEpOSiTHO, YTO NepBasi U3 HaWAEHHbIX MOAENEN HE BblAEPXUT
NPOBEPKN Ha 3Tane NoATBeEpPXAeHus. B 3TOM cnyyae noBTOpsieTcs OAWH
(WM HECKONbKO) M3 NpeabIayLUMX 3TanoB npoueaypbl naeHTuhmKaumm.

CylLecTByeT HEeCKONbKO MPUYMH HECOBEPLUEHCTBA Moaenen, obycnos-
NIMBAIOLNX MOBTOPEHME TOFO MM MHOMO 3Tana npoueaypbl naeHTudmuka-

umn:



e UMC/NEHHbI METOA He MO3BOMSIET HAWTX HaWAydLyto Mo BblI6paHHOMY
KpUTEPUIO MOZENb: PEKOMEeHAYeTCS BO3BPAT K 3Tany OUEHKW MOaenu
(BO3MOXHO, B pe3yfbTaTe rpaaveHTHOM Npoueaypbl OLUEHKN AOCTUrHYT
NOKasnbHbIA MUHUMYM);

e KPUTEPUI OLEHKM BblbpaH HeydauyHO: pPEKOMeHAYeTCsl Bbl6Op MHOro
(BO3MOXHO, perynsipM3oBaHHOMO) KpuUTepus OMTUMM3aumMM C nocne-
AYIOLMM BO3BPATOM Ha 3Tan OUEHKWM MOAENK;

e MHOXECTBO MOAENEN OKa3aNnCb HEMOJIHOLEHHLIMU B TOM CMbIC/IE, YTO
B 3TOM MHOXeCTBe BOOOLle HET «A0CTaTOYHO XOPOLUEro» OnucaHus
CUCTEMbI: PEKOMEHIYETCS MNEpPexod Ha CTaavio Bblbopa MOAEeNbHOM
CTPYKTYypbl (BO3MOXHO, YCNOXHEHMe mopenn). B cnydae wucnonb3osa-
HUSI HEMPOCETEBLIX MOAENbHLIX CTPYKTYp npobnema MoXeT 6biTb pe-
leHa nyTeM Bblbopa 3aBE€AOMO AOCTAaTOYHO «60bLION» MOAENbHOM
CTPYKTYpbl, KOTOpasi BNOCNeACTBUM MOABEPraeTcs CTPYKTYPHOW OMTU-
MU3aumu;

e MHOXECTBO AaHHbIX HabnaeHun He 6biNo AOCTAaTOMHO MH(OPMATUB-
HbIM Ans Toro, yYtobbl obecneunTb BbLIGOP XOPOLIMX MOAENEN: PEKO-
MEHAYETCS MEpPEexXod Ha 3Tan MNaHUpOBaHMSl / NPOBEAEHMUs] dKCrepu-
MeHTa. BO3MOXHO, HEKOTOpbIE peXUMbl M3 paboyero AvanasoHa Cuc-
TEMbl He BblNN OTPaAXEHbI B MOJTYYEHHbIX SKCMEPUMEHTANbHbIX AaHHbIX.
Mo cywecTBy, rMaBHbIM B MPUMIOXEHUAX WMAEHTUDMKAUMKN SBASIETCS

UTepaTUBHOE peLLEHNE BCEX 3TUX BOMPOCOB, 0COBEHHO TpeTbero, Ha oc-

HOBE anpUOPHOM MHGOPMaLIMKN U Pe3yNbTaToB NpeabIayLLMX NonbIToK [9].
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