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ITAPAMETPUYECKASA UWAEHTUOPUKALIUA PACITPEAEJEHHBIX
PASHOCTHbBIX CUCTEM IIPH HAJIMYNH ITOMEX
HABJJIOJAEHHUU BO BXO/IHBIX 1 BBIXOJAHbBIX CUT'HAJIAX

AHHOTALUS.

Axmyanonocms u yenu. Ilpeyiaraercs anroputM napamMeTpuieckod uaeHTH -
Kallii CTOXAaCTHYECKHX HMCKPETHBIX CHCTEM C paclpelesIiCHHbIMH IapaMeTpamu
IPY HAIWYUH [TOMEX HaOIONEHUH BO BXOJHBIX M BBIXOAHBIX CUTHANAX B YCIOBHAX
aTNPHOPHON HEOINPEICICHHOCTH (OTCYTCTBHE MH(POPMALK O 3aKOHaX pacrpenee-
HUs TIoMeX HaOmronenuit). Kak u3BecTHO, Hambonee pacmpOCTPaHCHHBIH METOA
OLICHUBAHHS — HAUMEHBIINX KBAIPATOB — HE MPUMEHHM, TaK KaK yKa3aHHas 3amada
HE OTHOCHTCA K KJIacCy PerpecCHOHHBIX M Ha OCHOBE 3TOTO METOa Helb3s IOJIy-
YUTh COCTOSTENbHBIC OLIGHKH HEHM3BECTHBIX MapameTpoB. OmpeneieHHe COoCTOos-
TENbHBIX OLICHOK Ui OOBIKHOBEHHBIX CTOXACTHYECKUX PA3HOCTHBIX YpaBHEHHI
C NoMexaMu HaOJIONEHWH pellleHa aBTOPOM Ha OCHOBE HENWHEWHOro MeToja
HauMEHbIIHMX KBajparo panee. [Ipemnaraemas paboTta 1aeT BO3MOXHOCTb paclpo-
CTPaHUTh METOABI COCTOSITENHFHOTO OILICHHBAHUS IapaMeTpOB OOBIKHOBCHHBIX pa3-
HOCTHBIX YPaBHEHHUII Ha IUCKPETHBIC CUCTEMBI C PACTIPEICICHHBIME TAPAMETPAMU.

Mamepuanet u memoosi. PaccMOTpeHO 0000IIEeHHEe HENWHEWHOro MeToja
HaUMEHBIIMX KBaJIPAaTOB Ha KJIACC CTOXACTHYECKUX IHCKPETHBIX CHCTEM C paclpe-
JIeTICHHBIMH MTapaMeTpaMH.

Bvi6oovl. Meton MoxeT OBITh HCIOIB30BaH MY MapaMeTpUuecKOl HAeHTH (-
Kal[MM CTOXaCTUYECKUX PAa3HOCTHBIX YPaBHEHHUI ¢ pacnpe/ieieHHBIMU TapaMeTpamu
B YCIIOBUSX IIOMEX HaOJIOICHUH BO BXOIHBIX M BBIXOJHBIX CHTHANAX.

KunroueBble cj10Ba: CTOXaCTHYSCKHE PA3HOCTHBIC YPAaBHEHHS, PACIIPE/ICICHHbIC
napameTphbl, TOMEXH HaOJIFOICHUI BO BXOIHBIX U BBIXOHBIX CHTHAJIAX.

0. A. Katsyuba

PARAMETRIC IDENTIFICATION OF DISTRIBUTED
DIFFERENCE SYSTEMS GIVEN OBSERVATION
INTERFERENCES IN INPUT
AND OUTPUT SIGNALS

Abstract.

Background. The article proposes an algorithm of parametric identification of a
discrete stochastic system with distributed parameters in the presence of observation
interferences in input and output signals in conditions of prior uncertainty (lack of
information about observation interference distribution laws). It is well-known that
the most routine method of estimation, the least square method, cannot be used as
the stated problem doesn’t refer to a regression class, and one cannot obtain con-
sistent estimates of unknown parameters. Determination of consistent estimates for
an ordinary stochastic difference equation with observation interferences was ob-
tained by the author on the basis of the non-linear least-square method. The article
gives an opportunity to apply independent estimation methods of ordinary differ-
ence equations for a discrete system with distributed constants.

Matherials and methods. The article examines generalization of the non-linear
least-square method for a discrete stochastic system with distributed parameters.
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Conclusions. This method can be used for parametric identification of stochastic
difference equations with distributed parameters in the presence of observation in-
terferences in input and output signals.

Key words: stochastic difference equations, distributed parameters, observation
interference in input and output signals

[Mpeanaraercs MeTon mMapaMeTpUUECKOW MACHTU(HUKALWN TUCKPETHBIX IH-
HaMHUYECKHX CHCTEM C paclpeie’IeHHbIMH TapaMeTpaMH, OITUCBIBAEMBIX CTOXACTHU-
YeCKUM Pa3sHOCTHBIM ypaBHEHUEM MPH HANWYHMU MOMEX HAOJIIONEHHH BO BXOIHBIX
Y BBIXOJHBIX CUTHAJIaX.

[Iyctp umeeT MeCTO JIMHEMHOE CTOXaCTHUYECKOE PA3HOCTHOE YpPaBHEHHUE
C pacrmpe/ieliecHHBIMU TIapaMeTpaMHu, 3aJaBaeMoe MOCIeI0BaTEILHOCTSIMU C OecKo-
HEYHBIM B 00€ CTOPOHBI IUCKPETHBIM BpeMeHeM i=...,—1,0,1,.. U Toukamu

B mpocTpancTee: j, k,[=..,—1,0,1,...:

Zi el = Zb z(i—m,j,k,0)+ Zb (i,j—my,k,l)+

ml—l
16 3
+ zblgg)Z(i,j,k—mz,l) Zb(? (i, jokol =m3) +a’x (i, j,k1D), (1
m2=1 }’}13—1

C COOTBETCTBYIOIIMMH HayallbHBIMH M KpaeBbIMH ycloBusiMH, rae z(i,j,k,l) u

x(i, j,k,l) — BBIXOAHOH W BXOJHOW CHTHAJIbI COOTBETCTBEHHO; b,(no), b,(no), b,S?Z)’

bfn ), a — HCU3BCCTHBIC IMapaMETPhbl CUCTCMBI.

BrixonmHbie v BXOIHBIE TIEPEMEHHBIE HAOTIOAIOTCS ¢ TIOMEXaMU
] =Zi +£(1) Wi i =X +8(2)
Yi,jkd = Zi,jkd Y& j k1o Wisjkd =Xi, kel T g1
Tpebyercs 1o HaOIIOAaeMON KOHEYHOH BBIOOPKE IOCIEIOBATEIBLHOCTEH

{yl-’ j,k,l} u {wl-, j,k,l} IPU U3BECTHBIX IMOPSIKAX 7,1, 7y, 3 ONPENEIUTb OLEHKU

HEU3BECTHBIX HCTUHHBIX 3HAUCHUN MapaMeTpOB.
[Ipexxne qokaxkeM CIeAyIOIIyIo JemMmy 1.

()

Jlemma 1. IlycTh citydaiinble poLecCh {Si,j, k. l}’ d =1,2, ynoBIeTBOpSIOT

CJICAYIOIINM YCIIOBUAM:

E( z(ci)kl| (j)kl) 0, E((e(])kl))| (,)kz)—c(,J)kz<7‘d<°°’

4
d ,
E (El(',j?k,l)) <My <oo, (2)

7(d)

rae £ — oneparop MaTeMaTHYeCKOTO OXHMIAHus; F kil o-anrebpa, HHIYLUPO-

BaHHAas CEMCHCTBOM CJ'Iy‘IafIHBIX BCJIINYHH,
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Haxoxnenne kopast V (0) =0 MoxXHO 3amucaTh B ciieyolei Gpopme:
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xmin (N’V)|:(A;',WAY,W) D}
. 1 _
N,V —eo . —r = -1
7"max ]\}lgl 7*(A;,w Y,w) D
V —eo

N—o N
V—oo
Ho
11 -p - .
Amin A}lgle;AY,wAY,w D

V —oo

_ 1 I II.H.

ecTb peuieHne ypasHernust V (0) =0, orcrona WG(N ,V)WG.

HeusBecTHble mapaMeTpsl ONpEAEeIUM U3 PELICHUSI CUCTEM JIMHEWHBIX ypaB-
HeHwuit (9), Torna, 0O4eBHIHO, TOTYYacM:

AL 4y —é(N,V)Hg(l) : Ara,
11 b
NV ' (ZJ -
AL 4y toala, ~Hyp)
11 ‘AYT V-6l
NV ‘ Al 4, ‘ NV —eo
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H_ + (1 —é)H&(l)

ILH.
WAL
T .
H, : Hxx+(1_e)H{;(2)

(bj ‘HZZbO+HZXaO+h§(1)(6—1)‘
>< — p—

T =0
a ‘ HszO + Hxan ‘

n3  eauHctBeHHoctH  (10)  wmw V(8)=0 u cuegyer [7], urto

HNV)  um (b_OJ

a(N,v) NV —eo a
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