L
View metadata, citation and similar papers at core.ac.uk brought to you by .{ CORE

provided by Tomsk State University Repository

TOMCKMWIA rocyfapCTBEHHbIA YHUBEPCUTET
KemepoBCKUil rocyfapCTBEHHbIN YHUBEPCUTET
KemepoBCKuWiA Hay4HbIli LeHTp, CO PAH
WHCTUTYT BblUNCANTENbHbIX TexHonornin CO PAH

®unvan KeMepoBCKOro rocyAapcTBEHHOTO YHUBEpPCUTETA
B I. AHXepo-CymKeHcKe

NH®OPMALIVMIOHHBIE TEXHOOIM Y
N MATEMATWYECKOE
MOJAE/IMPOBAHUE
(MTMM-2010)

Matepuanbl IX Bcepoccuinckoi
Hay4YHO-NMPakKTMUYeCKO KOH(epeHLNN
C MeXAYHapoOAHbIM y4yacTuem
19-20 Hos6psa 2010 .

YacTb 2

N3gaTenbcTBO TOMCKOFO YHMBEpPCUTETA

2010


https://core.ac.uk/display/287469727?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

pacyeTa 3HepreTUyecknx xapakrepuctrk TOC. B HacTosillee BpeMsi peasmsyeTcs
MpOTOTUMN CUCTEMBI.

[JancHeiillee pa3BuTVe CUCTEMbI NPeANOaraeT peanmnsaLmio BO3MOXHOCTM
NPOBefEHNs1 KOMMEKCHOW (He TOMbKO MO 3/EKTPUYECKMM, HO M MO TEmnaoBbIM
Harpyskam) onTumusaumm pabotbl TIOC, a Takke fob6aBneHve (QyHKUMA Ans
(hOpPMUPOBAHUA Pa3/IMYHbIX aHaIMTUYECKMX OTYETOB A1 HYXK[ OnepaTuBHO-
[MCNEeTYepCKOW CyXObl.
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COMPARISON OF NONPARAMETRIC FILTRATION ALGORITHMS
WITH KALMAN FILTER*
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Tomsk State University, Informatization Problems Department
of Tomsk Scientific Center ofSiberian Branch
ofRussian Academy o fSciences

Results in nonparametric bandwidth selection [1,2] allow us to create data-
based algorithms of automatic nonparametric signal filtration. Such algorithms are
based on the optimal filtering equation and its nonparametric counterpart from the
theory of nonparametric signal processing [3, 4]. This approach was developed for
the case when state equation and probability distribution of unobservable useful
signal (Sn) are unknown, but the observation equation and perturbation distribu-

tion are known completely. Term «automatic filtration» means that the output data
of the observation equation is solely used to derive a nonparametric signal filtra-
tion equation. The estimation equation contains a term that is a non-parametric es-
timator of logarithmic derivative of density, which depends on bandwidths for
probability and its derivative estimates. Using the results of [5, 6] for bandwidth
selection by Smoothed Cross-Validation method, we give an automatic filtration
method. To obtain a stable non-parametric estimator of logarithmic density deriva-
tive some regularization procedure is used that is named piecewise smooth ap-
proximation [7].
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Modeling was carried out to compare the behavior of nonparametric esti-
mates with the optimal Kalman estimates. Comparison of nonparametric plug-in

estimate S,, and regularization estimate S, with optimal Kalman estimate S, is
carried out by calculating the relative error e in percentage
e = 4sss.~“fsLioo<
bl
where
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Unfortunately the plug-in estimate is unstable. In this case plug-in estimate
may have spikes (see fig. 1), that can sharply ruin the perfornunce of this nonpara-
metric estimate. To eliminate the spikes we use the regularized estimates (see fig. 2).

Fig. 1. Comparison o fnonparametric and optimal Kalmanfiltrdion with spikes

Fig. 2. Comparison ofnonparametric and optimal Kalmanfdtraion without spikes



The distances between nonparametric estimates Sn and Sn and optimal
Kalman estimate Sn in e-units are reflected in the following table, received by
simulation.

Measure of closeness of estimates Sn and Snto Kalman estimate 5,,

Plug-in & Regularized & Spikes
83,13% 1,42% yes
1,13% 1.31% no

So, the discrepancy e between both estimates is very little when the signal
spikes are out. And when the spikes are present the advantage of the regularization
procedure becomes obvious.
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PACYET KO3®PNLUMNEHTA SPPEKTVBHOCTU
MOrnNOWEHNA BKITKOYEHN
B SHEPTETUYECKNX MATEPUAJTIAX

M. KO. 3bikoB, A. B. KaneHckuit, A. A. 3BeKoB
KeMepoBCKuii rocyiapcTBEHHbI yHUBEPCUTET

MMKpoouaroBasi MOZieNlb MHULMUPOBAHKS B3PbIBHOTO PA3/IOXeEHNs 3Hepre-
TUYECKMX MaTepUasoB N1a3epHbIM U3yYeHNEM OCHOBBLIBAETCS Ha MPeAnoNoXeHNH,
UTO B 06LEME BELLECTBA HAXOAATCS BKAOUEHUS pasMepoM nopsaka 100 HM, cUmb-
HO Mor/oLlaoLLmMe nasepHoe manyueHue [1]. MpegnonaraeTcs, 4To B6AU3M BKIIIO-
UeHWsi BO BpeMms [eliCTBUS MMMy/bca MPOWUCXOAUT 3HAUUTENbHOE TMOBbILIEHNE
TemnepaTypbl W1 06pa3oBaHus ouyara peakuuu. CeueHue MOTMOLEHNUS U3TyUYeHUs
BK/IHOUEHMEM MPUHKUMAETCS paBHbIM reoMeTpuyeckomy [1,2], To ecTb dakTop -
(heKTUBHOCTY NornouleHns Qaf= 1m[aHHoe MpPeAnoNoXeHUe HYXAaeTcs B f0-
MONMHWUTENLHOM 06GOCHOBAHWUW, TaK Kak pa3Mep BK/HOUEHWIA COMOCTaBUM C [/IMHOI
BO/IHbI CBETA, YTO AO/MKHO NPUBOAMTDL K CUMbHBIM AU(OPAKLMOHHLIM 3(heKTam.



