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FO.B.Ilvicarosa
OMETOJAX PEATH3AIINH UD-2H.IBTPA

Axwomaynz, PacematpmzaroTes >POeETHEENE 3 ENTHCINTEIREOM INITaHEe PeaTH3amHH
aecxperHoro ¢mmeTpa Kammama — UD-aropumwsi & mociedoeamerswoli u Mampuyxol
opmozonaluzoeanwoli dopvax. Hx mpemmymectsal |) yeTOHTHEOCT: DO OTHOMEHHN
OMHOEAM MAMEEEONO OEPYTISEHZ. 1) OTCYTCTEHE ONSPANMH HIENSYeEHS KBaJPaT=EOTO
xopEs. 3) m:0asNeEHe OT ONEPAINHE MaTPHYHOIO OOPAMeEHI Ha Ea&ION HTePaIHE
arropET™Ma. 4) XOMIAXTHOCTE H VIOOCTESO 3amECH OpTOroHaTHiosaEHOHR dopmmr UD-
duTeTpa. B patore mocTpoesa Hosaz opma pacmmpeHEHOro oprorozanmioeazzoro UD-
du1eTpa. J1s BRTHCTSENE Ha KEAXIOM IIare PadoTH QHISTPA OIPHMEHISTCT MOIRGHIHNDO-
B3aHEHAZ B=3BemeEHas oproroEammiamms [ pama-lIsmmara (MWGS-oproromatmaamms).
OcofeE=00TH PACCMOTPEEERY METOIOE HITIOCTPHPOEANE] SHCISEHEEIME IPHMEDAME,

Faroyessie c106a. CTOXACTHYECKHS IHCEPSTERIS THHSHHLIE CHOTEME!, ONTHMATLHAS IHCE-
peTEaz OHIETpamms, GEIsTp KanMaHa, YOTOHYHMERS PeaTHIAONE IHCEPETHOrO QHIETPa,

UD-¢zasTp.

Abstract. The numerically efficient implementations of the discrete Kalman filter - UD

algorithms in sequential and matrix array forms — are considered. Their benefits are:

1) the robustness of computations against roundoff errors; 2) the lack of square-root

operation; 3) the disposal of matrix inverse operation on each iteration of algorithm; 4)

compact and convinient orthogonal array form of the UD filter. New form of extended

orthogonal amray UD filter has been constructed in the article. For the process of

computation the modified weighted Gram-Schmidt orthogonalization (MWGS) is

implemented on each step of filter data updating. The features of considered methods are

illustrated by numerical examples.

Keywords: stochastic discrete linear systems, optimal discrete filtering, Kalman filter, robust

implementations of discrete filter, UD filter.

Beexenne

B mauane 1960x rr. Pyaonsd Svmae Kamuam [1] npeazosmn ceoé 3mamMeHHTOE
pPeIIeEHe 3aJa9H ONTHMAABHOIO THHEHHOIO OUSHHBAHHA, H 3T0O pelleHHE B JalbHeHmeM
noayunio Haseamme gutemp Kaivana (PK). Ilepeomauarsro €K Oma mocTpoer ama

PEOISHHT 33Ja49 H3 obmacTh A3POHABTHEH, OJHAKO CO BpeMEHEM OH CTATI NPHMEHATECA B



TETRHOM IITAEE PElIeENs 3AJaTH NaPAMeTPRTeCEON HISHTHOHEAID! THCEPETHERIN MOIe-
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O CTOXACTHReCE: cHoTeM [loJOOEEIe METOME! DOCTPOSHENS ATANTHEHEDC
OPTOrOHAMIIOBAMEEI DI TETPOE pazpadcoTams: & [22-24]
Ipriosenne
Mooudunjuposannas e2ecuerrnas opmozonanizayus I pava-Ilvuéma
Axropery MWGS-oproromammamms 6s1 moctpoes A Beépx (A Bjorck [25]).
Jozzaza=o [26], =70 zasmmot amropET™ >(dexTHE=Hes B ERMMCINTETRHOM [ITaHS, T8M
KTACCHMeckas oproroEamsamms [ pama [Ihoara, o TOTHOCTE ERMNICTEEIOI DO HeMy

CPAESHIMa ¢ TOUHOCTEIO BEIMHCTSENE [0 HISSCTHOMY ATTOPETMY TPHARTY ISPHIAIND i3

H OPTONOHATHIAONE PAacCMATPHEEAETCE OPTOTOHATRHOCTE

m-sexTopos b m b; orTEOCHTeTEEO BecoBOR MaTpmmt D, :

- _[B>0, eemm i=,
b D'b"-‘l_ 0, em iz}

Ipomece MWGS-oprorozamssamn: =adopa n
@,,d,,...,d_ OTHOCHTETLHO BeCOBOH MATpmmsl /), DPHBOINT X BepxXHeEHR TpeyTOTBEOR

HO EHeiasuCcImMare M'mlm

(nxn)-marpumne U raxoit, wro A"=UB", 1. &

ar | 1wy o w,][H
aI = 0 l “h lr !
a;] [0 0 B L

r3e BexTOpPa by ecTs cTomomel Matpamel MW GS-npectpazosammz A =
B'D,B=Diag(f,) = D;.
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