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M3BecTHO, 4YTO WH(opmaumsa O BOonbLUMHCTBE HeMpepbiBHbIX MPOLLECCOB npeacTaBnseT cobow Habop
OUCKPETHbIX 3HAYeHW, MOMYYEHHbIX MPU MOMOLLM M3MepeHWh. Ha npakTuke 3TWM 3HayeHus copepxar
Cny4yanHble NorpeLuHocTn n rpybele owmnbkn. B aoknage paccmaTtpmBaeTcsa 3agada nonyyvyeHuss nHopmauum
0 dm3nyeckoMm Mnpouecce C MaKCMMarbHOW [OCTOBEPHOCTbIO, Tpebylowasa yaaneHus rpyobix OWMGOK K
CMMaXkuBaHWs CrydalHbIX MorpewHocTen. Ana peweHus nogobHbIX 3adad LUMPOKOE pacnpocTpaHeHue
NONMy4YnnM PEeKypCUBHbIE anropuTMbl OUAbTPaALUN KarMaHOBCKOrO TWMa, OCHOBaHHbIE HA MCMOfb30BaHWM
CTaTUCTUYECKUX XapaKTePUCTUK CUrHaroB Ha Bxode uameputens [1]. B ckanspHOM cnydae Kputepmem
kayecTBa sBngetcs muHuMyM CKO oueHkn cunbtpaummn. NpyMeHeHne Takoro nogxoda 3aTpyaHUTENbHO B
crnyyae, Korga CTaTUCTUYECKME XapaKTePUCTMKU CUTHamoB M3MEHSIIOTCA B LUMPOKOM MHTEpBane 3Ha4YeHuw.
OpHuM 13 bakTopOoB, BMAUSIOWIMX HA U3MEHEHME OUCMEPCUU LIYMOB, SIBNSETCHA Hanuumne rpyobiX OLIMOOK.
Ona ynaneHus rpy6bix owmbok npegnaraetca ucnonsb3osatb Mmetoq LULU -dunbtpauum [2]. Onepatopsl

L v U BBogatcs cnenyomm o6pasom:
Lxi =max {min{x,_x, }min{xx,_, }};
Ux, = min{max {x,_x, },max{x,x,, }}.
[BoliHble onepaTtopbl LU wn UL BBOOATCA aHanNornyHo:

LUx, = max {min {Ux Ux, } ,min {le. Ux,, }}, >
ULx, = min {maX {Lx_,,Lx,},max{Lx,, Lx,,, }}1 .
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B KauecTBe pe3ynbTUPYIOLLEro 3HAYEeHUs NPUHUMAETCA X, =E(Lle. +ULxl.). [JaHHbli MeTon nossonseT

yoanuTb eauHudHble rpyoble owmnbku. Oevictene LULU onepatopa nogoGHO AEWCTBUIO MeavaHHOro
GunbTpa ¢ anepTypon paBHoM 3. [ns 4aCTUYHOIO CriaXuBaHWsi CNyvarHbIX OWKNBOK npeanaraeTcs meToq
cnnamH-uHTepnonsaumMnM. B KayecTBe CcrnaxuBaloWmx CNManHOB npegfiaraeTcs WUCMonb3oBaTb CUCTEMY
COBMWIoB-cXaTtui atomapHbiX GyHkun (AD).[3-8]

Mpouecc crnaxvBaHus NPOU3BOAUTCS MYTEM MNOCMNEAOBATENIbHOIO OCPEeQHEHUs CcurHamna c
NCMNONb30BaHMEM WHTEPMONSAUMM MO YacTW 3HadveHuWn. [oonpedeneHne Ha Kpasix NpoOM3BOOUTCS B
3aBMCMMOCTU OT BbIOpaHHOro anropyTma MHTepnonsuuu. MNocne npuMeHeHUs NpegnaraeMbiX anropuTMoB
nHdpopmaums o pM3nM4eckoM MNpoLEecce He [OSMKHA MMeTb rpybbix owWKnbBOK, a cryyarHble MOrpeLuHOCTM
OyoyT YacTudHo crnaxeHbl. [danbHenwas gunbTpauuss C UCMONb30BaHUMEM anropuTMOB KarMaHOBCKOro
TUNa NpMBEAET K NOMNYYEHMWIO AaHHbIX C BICOKOW CTENEHbI0 JOCTOBEPHOCTMU.
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Information on most continuous processes comes in form of series of discrete samples, taken from
measurements. Often, these values are imprecise and contain errors of different magnitudes. It's important
to retrieve information from physical process as reliably as possible, that is to remove gross errors and
smooth out random errors from the dataset.

Recursive Kalman filter-based algorithms are widely used for these types of problems. They use
statistical characteristics of signals on gauge input. In case of scalar data minimum standard deviation of
filtering estimation is often used as a quality criteria. This doesn’'t work quite well when statistical
characteristics of a signal vary significantly. Presence of gross errors is one of the factors, which changes
standard deviation of a noise. It is proposed to use LULU-filtering method as a way to get rid of the gross
errors. Operators L and U are introduced as:

Lxi = max{min{x_x, }min{xx,,, }};
Ux, = min{max{x_x },max{x,x,, }}.
Analogously, double operators LU and UL are introduced as follows:
LUx, = max{min{Ux,_,,Ux, },min{Ux,, Ux,,, }}1 ;
ULx, =min {max {Lx, ,,Lx,} max{Lx, Lx,,, }}l .

l

1
X, :E(LUxi +ULx,) is taken as a resulting value. This method permits one to delete single gross

errors. Operation of the LULU-operator is similar to operation of a median filter with aperture equal to 3. For
smoothing out random errors spline-interpolation method is offered. A system of scaled atomic functions is
proposed to be used as interpolation splines. Smoothing process works by continuously averaging series of
samples from reconstructed signals, which are build from original by spline-interpolation. Further application
of Kalman filtering will give higher precision results.




