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OfgHUM 13 KM3BECTHbIX MeToAoB 00OpaboTkM CUrHamnoB Ha (poHe NpPOCTPaAHCTBEHHO-BPEMEHHbIX
KOppenupoBaHHbIX nomMex sBnsieTcsa meton obensiowero gunstpa (OBD)[1-3]. Ero cytb 3aknioyaetcsa B
npvBegeHNN UCXOOHOW 3a[adn K OTHOCUTENbHO NPOCTOMY criydao ob6paboTkm curHanos Ha ¢poHe 6enoro
wyma. OpHako npakTuyeckoe MNpPUMEHEHME Takoro noaxoda Anst 06paboTkM MHOrOMEPHbIX MacCUMBOB
OaHHbIX COMPSPKEHO C TPYAHOCTAMM, CBSA3AHHBIMW C HEONPeaeNEHHOCTBH KOPPENAUMOHHBIX (OYHKLMIA NOMeX
N HeobxooMMOCTLIO 0bpaLLeHMs NNOX0 00YCNOBMEHHbIX MaTpuy, 6onbLINX pasMmepoB. BmecTte ¢ TeM MMEHHO
Takne npobnembl BO3HMKAKOT NMpu obpaboTke nocrneaoBaTeNbHOCTEN pearibHbIX M300paXKeHn B cUcTeMax
rnobanbHOro MOHUTOPWHIa, paguo- M rMaponoKaumu, ynpaBneHus CHOXHbIMU OObekTaMn U MeanLMHCKON
ONarHocTuKe.

B paboTtax [4-7] npennoXxeHbl U UCcnenoBaHbl aganTUBHbLIE anropUTMbl OEKOPPENALUN CrTydaiHbIX
nocrnegoBaTtenibHOCTEN UM nonen. B To e Bpemsi Npy NOCTPOEHUN NOAOGHLIX anropMTMOB HELOCTATOYHOE
BHUMaHWE YOEnsieTcsl MCNofib30BaHW CBOWCTB TEMNMLEBLIX (POpM, KOTOpbIE MO3BOMSAT CUHTE3MPOBaTb
0OCTaToO4YHO 3h(PEKTUBHBLIE B BbIYUCIUTENBHOM NNaHe npouenypbl 06paboTkM MHOTOMEPHbLIX MacCUMBOB
OaHHbIX.

B HacTosiwern paboTe npegnaraloTCs OTHOCUTENBHO MNPOCTble B BbIYUCIMTENBHOM MfaHe, HO
3(phEKTNBHBIE C TOYKM 3PEHUST MOTEPb MO OTHOLUEHUIO K OMTUMarbHbIM MpoLeaypaM pelleHus 3agaudv
AeKkoppensauum HeogHopoAHbIX cnydanHblix nonen (CI1) ¢ ncnonb3oBaHMEM CBOWCTB TEMMMUEBLIX hopMm.
Yuét HeopgHopopHocTen CI1 ocywecTBnseTcss C MNOMOLLBbI MEPEecTpPokM MapaMeTpoB anroputMa
Aekoppensunm nceBgorpagneHTHeIMM npoueaypamu.

PaccmoTpuM rayccoBckoe MapkoBckoe cnyyaviHoe none (CI) x-={X-; j=( jl’ _]2 jn )e Q},
J J

3aaHHOEe Ha N-MEepHOW MNPAMOYroSfIbHOW CeTKe Q={j,jk =1,Mk k=1,2,...,n}. KoppensunoHHas cyHKuus

(Ko) R {r,,r,}=M{x- _ -X- _ } anpvopu HeusBecTHa U1 MOXeT W3MEeHATbCA B npoLiecce
Xj 1"°2 j+T, j+T,

HabmogeHus. Monoxum M{x-}=0, V jeQ. Heobxoaumo NOCTPOUTb apanTUBHOE fUHENHOE
]

npeobpasosaHue
z-=L{x-}, (1)
! J
obecneunBaroLLee BbINOMHEHNE YCIOBUS
B ry, roay@=M{z- _ ,z- _ }-0, 2
g Arn Mz Lz ) ()
] 1 2
roe BZ - KOoBapuaunoHHas yHkums (KP) HabnogeHuin nocne npeobpasosanus (1).
]

MONoXMM, YTO Ha ceTke  ornpeaeneHo MPaBuo JIMHEMHOro YNopsAoYMBaHMS TOYEK, Ha OCHOBE
KOTOPOrO MOXHO OrpeaenuTb, YTo anemeHT | npefwectsyeT anemeHty 1 (j<1). Takoe ynopsgoumsaHue

MOXHO OCYLLECTBUTb, Hanpumep, No npasunam, NnpuseaEHHbLIM B [8].
PaccmoTpum maTpuyHbii onepaTtop A Takon, 4To

Z=AX , (3)
rae X - BEeKTOp BXOAHbIX HabnogeHuin. Ycnosue (2) o3HayaeT BbIiNONIHEHWE YCIOBUS
M{zZ,Zz }>0°, (4)
roe | — eovHnyHas martpuua, c’- aucnepcua HabnwogeHu nocne npeobpasosaHusa (3). OueBugHo,

M{X, X' }=Bi’ roe Bi - K& BxogHbIx HabntogeHun, pasmepa MxM. OTkyga HETPYOHO NONy4YMTb YCrOBUE,

KOTOpOMy OOJ1KeH y,EI,OBJ'IeTBOpﬂTb onepartop A:
AAT=B'x (5)
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Takum obpasom, A — HWXKHETpeyronbHas maTpuua C HeHyneBbIMW AeNCTBUTENbHbIMU dneMeHTamn Ha
rnaBHon AmaroHanu. ®akrtopusauunsa (5) HasblBaeTca pasnoxeHnem Xoneukoro [9]. OTMeTUM, 4TO Bi no

CBOEN CTPYKTYpe ABNseTCa TENMNMLEBON MaTpULIEN.
-1
[ns Toro 4ToGbl NONYYMTL NOMHYO 06paTHY0 MaTpuuy B x Heo6xoamMmo pelumnTb ypaBHeHMe

B_- b;'=¢’ (6)
OTHOCUTENbHO nepsoro cronbua b X ! aton obpaTtHon maTpuubl, rae
iR
b, b, ......b,, b:'(0,0) 0
B = b—l bo bM—l ’B{1= bfl(l,O) ,EO= ’
X ----------------------
by by by _bfl(M,O)
._O =
W ypaBHeHue B
B_- by=¢' 7)
OTHOCUTENBHO NocneaHero eé cronbua B;vl[ , rae
0
by, (0,M) 0
Bl-vl[= bi/ll(laM) 7 =1 _
by (M, M)
1

-1 o
OcrTanbHble aneMeHTbl MaTpuubl B~ x onpenensiortca U3 cBOMCTBa CUMMETPUMN.
YpaBHeHus (6) n (7) MOXXHO NpeAcTaBUTb B APYroM BuUAE, €Crnv NogenTb BEKTOPbl C 06enx CTOPOH
-1 -1
OT 3Haka paBeHcTBa B (6) Ha b, (0,0), a B (7) - Ha b,,(M,M). Torga:

T - 0
ty (M)
b, b, ....... by, 1 0 b, b, ....... by, t (M=) 0
b, b, by [ Un@ 1 b, b, by, " _|-
= 7 I 1 = (8)

...................................... t (1) .
bM bM+1 bO UM(M) bM bM+1 bO lM

_0 4 B - _ﬂ 4

MaTpuyHble ypaBHeHusi (8) MOXHO pewwuTb oTHocuTenbHo U, (K)u t,, (k) c nomolbio pekypcuBHOI
npoueaypbl, MocrnegoBaTenbHO onpedenss 3HavyeHWs 3TUX KOIMUUMEHTOB MpU KaKOOM 3HayveHum K,
- 2
HaumHas ¢ k=1 1 oo k=M [9]. 3ameT!M, YTO YNCIO YMHOXKEHWI NPY TaKOM NOAX0Ae nporopLmoHansHo M~ .
Ecnu 3HaueHuns anemeHTOB Bi HEN3BECTHbI, 1 OHU U3MEHSATCH CryyYanHbiM obpa3om B npouecce

HabnogeHnn, To ANA MX OLEHUBAHUS MOXHO MNPUMEHUTb Be3blAeHTUdUKALNOHHbIE NCEeBOOrpaanNeHTHbIe
npoueaypsbl [10], obwasa cTpykTypa KOTOPbIX UMEET BUA;

B. =B.-A B. ,

B. 1 =B, - Ae(Q(B,))

1

roe B - OLEHKa MCKOMbIX MapameTpoB Ha i+1 ware, Bi- olLleHKa 3TUX MapamMeTpoB Ha Npeablaylem

1+1
ware, A- anaroHanbHaa MaTpula CKanAapHbIX KOS(b(bMLI,I/IeHTOB, ([) - HEeKOTopad oAgHO3Ha4YHaA d)yHKLI,I/IFI oT

Habnogaemon peanusauum BbIGpaHHOro yHKLMOHanNa kadectsa Q(Bi ) Ha NpeablayLLeM Lware.
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Ons  noBbllWEHWs  YCTOWYMBOCTM  pelleHus K  OWubKam B OUEHMBAHUW  3NIEMEHTOB
BX - LenecoobpasHo NpUMeEHUTb MeToA perynapusavmm [11].

YnucneHHoe mogenuMpoBaHue NpeanoXeHHbIX anropuTMoB MPOBOAMMNOCH Kak Anst UMUTUPOBAHHbIX,
Tak W Ana  peanbHbIX UM3006paxeHWA. AHanM3 MofyyYeHHbIX pe3ynbTaToB Mokasan WX BbICOKYHO
3(PPEKTUBHOCTb, CPaABHMMYIO C NOTeHUManbHO AocTuwkumon. O6béEM TpebyeMbix BblYUCNEHUA MO3BONSAET
peanunsoBaTb NPeanoXeHHbIE anropuTMbl B pexume BnNm3koM K pexnmMy peanbHoro BpemeHu. NpumeHeHne
TéNNnueBbIX POpM MO3BOSIAET OpraHM3oBaTh NapannenbHble BblYMCNUTENbHbIE MPOLIECCHI NPU peanu3aumm
pPacCMOTPEHHbIX anropuTMOB.

PaboTa BbinonHeHa npu nogaepxke POOU, rpaHt Ne 01-01-00531 A.
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RECURRENT MATRIX CALCULATIONS
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Adaptive pseudogradient algorithms of random fields decorrelation were proposed and
investigated, the are based on the recurrent calculations of the inverse Tyoplitz matrix . The
adaptation of these algorithms to the changes of probabilistic observation qualities makes with the
help of the unidentification procedures. In this work was shown, that the effectiveness of
decorrelation procedures matches to potentially accessible.

One of the well-known signal processing methods on the background of space-time correlated
disturbances is the whitening filter method (WFM). It's essence is in reduction of the original task to the
relatively common case of signal processing on the background of the white noise. However, the practical
application of this method for multidimensional array data processing connected with uncertainty of
disturbances correlation functions and with necessity of improperly stipulated high-size matrixes conversion.
Though just these problems rise when we process the real images consistencies in the systems of global
monitoring, of radio and hydrolocation and complex objects control.

Now for such tasks solutions the use of Tyoplitz matrix qualities receive low attention, these qualities
allow to synthesize relatively effective for calculation procedures.

In this work we propose relatively common in calculation part, but effective with relation to the losses
concerning the optimal procedures of heterogeneous random fields (RF) decorrelation task decision with the
use of Tyoplitz matrix forms. The registration of RF heterogeneities makes with the help of reconstruction of
decorrelation algorithm parameters using pseudogradient procedures.

It is appropriate to use a regularization method for the increase task stability to the irregularities in
the estimation of the observation statistical parameters. The analysis of the received results shows their high
effectiveness matched to potentially accessible. The range of the necessary calculations allows to realize the
proposed algorithms in the regime close to the real time regime.




