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Llenbto 06paboTkn curHamnoB ABRsieTCA pelleHne ABYX 3ajay: onpeaerneHne UCTUHHbIX NapamMeTpoB
curHana, WCKaXéHHOro AeucTBMeM MOMexX WMnM cpedbl, Yyepe3 KOTOpyl nepefaéTcsl curHam, U oueHka
BNUSHUS XapaKTepucTUK 3TOM cpedbl Ha napameTpbl curHana. XapakTepHoW OCOBGEHHOCTbIO MeTod0B
U3MepeHUs ABMSETCS MHOrO3TanHOCTb, NPUYEM, Kaxabl dTan U3MepeHui BHOCUT CBOM CUCTeMaTUYecKkue
COCTaBMALWME MOorpellHocTn. BbisiBNeHne n oueHka 3TUX COCTaBMSAKOWMX MOrpeLlHOCTN CTaHOBUTCH
OCHOBHOV 3agjayein o6paboTkM AaHHbIX. B pesynbtate, 06paboTka AaHHbIX NpeBpaLlaeTcs B CITOXHYHO
KOMMIIEKCHYIO 3adady, TpeOyiolwyo Ons CBOEro pelleHust MNpuBrnedYeHus pasHoobpasHbix MeTodoB U
cpencTs.

Mog nepBuyHOM obpaboTkon daHHbIX (data cleansing and scrubbing) noHumaeTcsa npoueaypa
"OUMCTKU" UCXOAHBIX AaHHbIX, 3aKr4YalWasacs B YCTPaHEHMM M3ObITOYHOCTU, MPOTUBOPEYMBOCTM M B
OuMLLEeHUN OT LWyma neped nomelleHvem B cknag AdaHHbiX. bornee cnoxHas obpaboTka MoxeT Bkro4aTb
BOCCTaHOBMEHWE NPONYLLUEHHbIX 3HAYEHUN B UCXOOHbIX AAHHbIX.

MoTok wu3ameputenbHoW wHdoOpMauun npeactaenser coboiwo, B o0wem Buae, COBOKYNHOCTb
nonesHoro curHana (uamepsemon yHKUUKM), CUCTEMaTUYECKUX MOrpeLuHOCTer pe3ynbTaToB M3MepeHui
(npnbopHble M MoAernbHble), COOMHBLIX (aHOManbHbIX UNKN TPYBbLIX NOrpeLHOCTEN) 3HaYEeHUn pesynbTaToB
N3MepeHun, crnydyanHbiX norpewwHocTen u psaa apyrux. MNpu nccneqoBaHny HOBLIX M3OENWUA (YHUKaNbHOCTb,
M3MEHEeHVe YCIOBMI UCMbITAHMA U Op.), anpuopHasi UHopMaums O CUCTeMEe WUCCrefoBaHWs OTCYTCTBYET
unn oveHb GegHa. MeTodbl pelleHMs TakvMx 3adad Hadanu paspabaTbiBaTbCs TOMbKO B MOCMEAHUE rogbl,
pesynbTaTbl 34€Cb CKPOMHblE, YTO OODBSCHSETCS uYpes3BblYalHOW ee TpygHoCTbi. CrOXHOCTb
MaTeMaTU4ecKoro OMnMCaHusa WccrnedyeMblX CUCTEM, HECTauMOHApHOCTb W HEMNMHEWHOCTb MpPOLLEeCCOoB,
NnpoTeKalLWmMXx B HUX, Cry4YalHbIA XapakTep BO3L4EMCTBYIOLLUMX BO3MYLLEHUA oOycnaenuBarT 60nbLuyto
CMNOXHOCTb 3afayv NOCTPOEHNS UX MaTeMaTU4eCKON Moaenw.

B paHHon paboTte peyb naet B OCHOBHOM 06 06paboTke pesynbTaToB U3MEpPEeHUn NpeacTaBrneHHbIX
€[VMHCTBEHHON peanusaumer HecTaluMOHapHOro Crny4yanHoro nmnpouecca Mpu OrpaHuyYeHHorn obbeme
anpuopHON MHopMaLnK, KOTopble JOCTATOYHO YacTO BCTPEYAKTCS Ha NpakTuke, MaTteMaTuyeckas Moaesnb
npu aTom elle Bonee ycnoxHaeTcs. B cBA3n ¢ aTum npeanaraeTcst B Ka4ecTBe UCXOAHOM MoAenu noTtoka
N3MepUTENbLHON MHAOPMaLMN MCNONb30BaTh YNPOLLEHHYHO MaTeMaTUYeCcKyld MOLENb, KOTopasi MOXET ObiTb
3anucaHa B criefyoLwem Buae

Y(0)=S(t) + &, () +£,(0),
roe: Y (f) - pesynbTaThl M3MepeHuit Ha Bhixoae uccriedyemon cucTembl; S(f) - dyHkuns nonesHoro

curHana (dbyHKUMs TpeHaa); 8H(l‘)- afduTMBHas LWIyMOBasl COCTaBnsoLas; 8aH(l‘) - aHoMmarbHble

(cbonHbIE) N3MepeHUs.

Ona o6paboTkM pe3ynbLTaToB WU3MEpPEeHUW, KoTopble MOryT ©OblTb NpeacTaBrneHbl  JaHHOMW
MaTemMaTU4eCcKkon MOAEenbi, npeanaraeTcsl BOCMNONb30BATbCA CTPYKTYPHOM CXeMOW, NpeacTaBfeHHOW Ha
pucyHke 1. Ha kaxgom u3 atanoB ob6paboTku, B OCHOBE, MCMOMb3yeTCH HOBbIA MeTO[, OCHOBaHHbIA Ha
pa3MHOXEHMM OLEHOK, MCCIeayemMoro HectaumMoHapHOro npouecca (pesynbTatoB namepexni) [1].

[ns nonydYeHns oueHOK MONEe3HOro CurHana, B npeanaraeMoM meTode npov3BoauTcd  pasbueHue

MCXOOHOIO BPEMEHHOro  oTpe3ka [l‘l,tn] (AnuTenbHOCTU peanu3auuv pesyrbTaToB M3MEpeHuid) Ha

Cny4yanHble MNPOMEXYTKM (MOKPbITUA) TOYKaMK, PaBHOMEPHO pacrnpefeneHHbIMU Ha [aHHOM OTpeske, C
nocrieaytoLLei NpoBepKon Toro, YTobbl ANMHA MOKPLITUI BbiNa He MeHee HeKOTOporo 3HaveHus /. Ha

KaXk[IOM MOKPbITUM OMPEAENSTCS OLEHKU KO3(PMULIMEHTOB annpoKCUMUpyloLiero nonuHoma a + bt + ct’
METOOOM HauMeHblUMX KBagpaToB. CrnegoBaTenbHO, OLEHKa MOMEe3HOro CurHana npeacTtaBndeT coboro
nocrnegoBaTeNbHOCTb MOSIMHOMOB BTOPOW CTEMEHW MOSTyYEHHbIX Afsl KaXO0ro U3 NoKpbITMR. Taknum obpasom
nonyyaeTcs nepBasi oOueHKa (yHKUMM NonesHoro curHana. Pas3buvBas mMCXogHylo peanusauuio Opyrumu
CryyYarHbIMM Yucriamu, pacnpegenieHHbIX Mo PaBHOMEPHOMY 3aKOHY, M MPOM3BOASA annpoKCMMauuilo Ha
KakgoM W3 MOKPbITUI MOMMHOMOM BTOPOW CTEMEeHW MEeTOAOM HauMEeHbLUMX KBaapaToB, Nosiydaem BTOpYHO
OLLeHKy nonesHoro curHana. CrnefoBaTtenbHO, NOBTOPSS BblllenepeyncreHHble 4eNCTBUSA, MOXHO MONyyYnTb
noboe KONMYeCcTBO OLIEHOK MOMEe3HOro curHana no eAuHCTBEHHOW peanu3aumy pesynbTaToB U3MepeHUH.
Mpn aTom cnegyeT OTMETUTb, YTO BEPOATHOCTb TOrO, YTO rpaHuLibl MOKPLITUA NPU Pa3MHOXEHUU OLLEHOK
coBnaayT npakTuyecku pasHa Hynio [2]. Mpyu obHapyxeHUn aHomarnbHbIX (COOMHBLIX) U3MEpPEeHUN

©anekTpoHHasa Bepcua nogrotoerieHa 3A0 ABTIKC CaHkr-lMeTepbypr, http://www.autex.spb.ru
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Y(t)

IIpoBepka Ha JOCTOBEPHOCTb, OOHAPY>KEHHE U
yCTpaHeHHe COOMHBIX U3MEPEHHIA

Brigenenue aiiuTUBHONW COCTaBJISIONICH
IOJIE3HOTO CUTHaJIa (TPeH Ia)

CTaTUCTHYECKUN aHAJIN3 OCTaTKOB

PucyHok 1.

Ha KaXZOM MOKPbITUM OTHOCUTENbHO MONYYEHHOW OLEHKW MONE3HOro CuUrHamna OueHWBaeTCs 3HayeHue
OWCNEPCUN LLIYMOBOW COCTaBNSOLEN, ONpeaenstoTcs Mnoporu, OTHOCUTENbHO KOTOpbIX wWwTpadytoTea Te
N3MEpPEHNs1, 3HaAYeHWUs KOTOpbIX MX MpeBblwalT. [daHHas npoueaypa MPOM3BOAUTCA AN KaXZOoW U3
MONyYeHHbIX OLEHOK MOMe3HOro curHana. TakMum obpasom, nony4yarT maccuB LWTpadoB ANsS KakZoro u3
namepeHuin. Te naMepeHns, KoTopble MOMyyYnunu Hanbosbllee YMCNO WTpadoB, CYMTAKOTCS aHOMaNbHbIMU
(c6oMHBIMK) U UCKNIOYAKOTCA U3 AanbHenwero aHanmnsa [3].
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PucyHok 2

OunLLEHHbIN OT aHoMarnbHbIX (COOMHbIX) U3MEPEHUI UCxoOHasa peanu3auus obpabaTbiBaeTca MeToaoM
pa3MHOXEHNS OLIEHOK, C Liefbl0 OYULLEHUSA OT LWYMOBOW cocTaBnstowen [4]. [poBeneHHbIe nccneqoBaHus
nokasanu, 4YTO MeTo4 pPas3MHOXEHMSI OLEHOK o0bnagaeT CBOWCTBOM WHBAPWAHTHOCTM K  3aKOHY
pacnpegeneHns LyMOBOM COCTaBSAIOWEN M €r0 MOXHO paccmaTpuBaTb Kak MeTod CBOOOAHLIN OT Modenu
nonesHoro curHana. [laHHoe npegnonoXeHne noaTBEPXKAAETCs  pe3ynbTaTaMu  MMUTALUMOHHOTO
MOLENMPOBaHUS, pes3ynbTaTbl KOTOPOro nNPUBEAEHbI Ha PUCYHKe 2, rae npuBedeHa 3aBUCUMOCTb
cpeaHekBaapaTU4EeCKon OLNBKM BblAENeHUs NONEe3HOro curHana npyv HanMyuum LyMOBOW COCTaBnsoLLEN,
UMelLlern HOopManbHbIA 3aKOH pacnpefeneHusd, And pasnuuHbix Mogenen nonesHoro curHana (1-
cvHycovaanbHbli, 2 - napabonuyeckun, 3 - OSKCMOHEHUManbHbIR, 4- CroXHbI (Mogenb paboThbl
OBuratenbHON ycTaHoBku). Kak BMOHO M3 pUCYHKa 2, C POCTOM [OUCMEPCUMU LLUYMOBOW COCTaBRSIOLLEN,
cpeaHeKkBagpaTU4eckasi MOrpelHoCTb  CTPEMUTCS K OOHOMY  3HaveHuto. [lonyyeHHbId  pesynbraT
NpeAcTaBnsieT 3HAYMTENbHbIA MHTEPEC B CBA3M C TEM, YTO MOrPELLUHOCTb BblAENEHMs ANsl PasfvyHbIX
MOZEeNnen CUrHanoB OfHa M Ta Xe W MOXHO BbiCKasaTb MpeanosiokeHne O TOM, YTO METOA SBrsieTcs
cBOOOAHbIM OT MOAENM MONEe3HOro curHana. Ha ocHoBaHMM 3TOro ¢pakTa MOXHO BbiCKa3aTb rMNoTesy O TOM,
YTO MOrPEeLHOCTb BblAENEHMST MOME3HOro CcurHana onpegensierca MNOorpeLHOCTb0 BHOCUMOWM  LLYMOBOWN
cocTaBnsawoLen. MHavye roBopsi, MOrpewwHOCTb BbIAENEHNSA MOJIE3HOr0 CUrHana, npyu Hanuuum agouTUBHON
LWIYMOBOW COCTaBNAOLLEN, CTAHOBUTCSH 3HAYUTENbHO MEHbLUEN, YeM MOrpeLlHOCTb BHOCUMAsT CTPYKTYpoW
camMo/ agamMTMBHOW LUYMOBOW COCTaBnfloLWen. IOTO NpeanonoxeHve nNoaTBEPXOAaeTCs pesynbTaTamu,

npeacrtaBneHHbiIMM  Ha pucyHke 3, raoe npuBeneHbl 3aBUCUMOCTU n_ac,m (cpeJJ,Hee 3Ha4veHune

cpeaHekBaapaTuyeckon ownbkn — kpusas 1), m.,, (cpegHee 3HaveHne cpeaHeit abCOMOTHOM OWNOKN —
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kpuBaa 2), O.,, (kpuBasa 3), O ., (kpuBas 4) npu HOpManbHOM 3aKOHE pacrnpeneneHvst LyMOBOW

cocTasnsawowen (ancnepcus namensetcs ot 0,02 go 0,14). Kak BUAHO 13 pe3ynbTaToB, NPeACTaBIEHHbIX Ha
puUcyHke 3, BCe KpuBble UMEIOT IMHENHYIO 3aBUCUMOCTb OT ANCNEPCUM LLYMOBOW COCTaBSIOLLEN.
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PucyHok 3.

Ha oCHOBaHMM BbILLEN3NOXEHHOIO MOXHO CAeNaThb CrieaytoLine BbiIBOAbI:

« [lpuBeaeHHas CTpyKTypa nepBuU4HoON ob6paboTkn pe3ynbTaToB M3MEPEHUA MOXET OblTb peKOMEHAOBaHa
ONS NPaKTUYEeCKOro NpUMEHEHWs MpU OrpaHNMYeHHOM OOBbeMe anpuopHOW MHAOopMaLUM O YHKLMK
N3MepseMoro npoLiecca U CTaTUCTUYECKUX XapaKTepucTukax agauTMBHOW LLUYMOBOW COCTaBRsoLLen u
aHoMarbHbIX (COOMHbIX) U3MEPEHNIA.

e [lpeonoxeHHblin METOA Pa3MHOXEHUS ABMSAETCS WUHBAPWAHTHBLIM K CTAaTUCTUYECKMM XapaKTepucTuKam
afaVMTUBHOM LLIYMOBOW COCTaBMSALWEN N ero MOXHO paccMmaTpuBaTth, Kak METOA CBOOOAHbLIV OT MoAenu
N3mMepsieMoro npotecca.
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INCREASE OF RELIABILITY OF PRIMARY PROCESSING OF RESULTS OF MEASUREMENTS
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The aim of processing of signals may be represented as a decision of two problems: the definition of
true parameters of a false or a deformed signal under the influence of environmental sounds where the
signal is transmitted and estimation of the parameters of a signal influence of environmental characteristics
of a signal parameters is made. A specific feature of methods of measurement is it's multistaged. Each
stage of measurement has systematic errors. Revealing and estimation of error components is the main
task of data processing. As a results of it data processing is a complex process. It is necessary to pay
special atfention to various research methods

By doing data cleansing and scrubbing we understand it as the procedure of clearing of initial data.
This process is consisted of the process of elimination of redundancy, discrepancy and clarification from
noise before placing it into the data bank. More complex processing may include the process of restoration
of missed meanings in initial data.

A lot of measuring information may be represented as a kind set of a useful signal of a measured
function. Any regular errors in the results of measurements of abnormal meanings and casual errors also
may be considered as a useful signal. In research of new products we have less aprioristic information or
this information is ratlur poor so we need new methods. These methods to solve such problems have
started to be developed last years so the results leave much to be desired. This fact may be explained from
the point of complexity of mathematical description of researched systems. Due to non-stationary and non
linear processes occured in them and casual character of influence, so it is very difficult to do a
mathematical model.

The work of processing of results of measurements submitted by a unique realization of non-
stationary casual process in a case of limited aprioristic information. Mathematical model is very complicated
so as it is offered to use a simple mathematical model which can be represented as
Y(t)=S(t)+¢,(t) +¢€,(t),where Y(¢) - the results of measurements of an output of a researched system

as initial model of a current measuring information; S(#) - function of a useful signal; ¢ (¢)- additive sound a
component; ¢ () - abnormal measurements.

On each of processing stage as the basis of a new method duplication of estimations for
non-stationary process (results of measurements) [1] is used.

For estimating of useful signal by this method a splitting of a initial time [l‘l,tn] duration into
intervals by regular points is made. It must be stated that the following control of the length of intervals was

not less that /. On each interval estimations of factors of an approximating polynom a + bt + ct’ will be
defined by a method of the least squares. Hence, the estimation of a useful signal is represented as
sequence of polynoms of the degree obtained for each interval. Thus the first estimation of function of a
useful signal is obtained. Initial realization of other random numbers, equally distributed by making
approximation for each interval of polynom of the second degree by least squares method we may have the
second estimation of a useful signal. So repeating all stages we may get any quantity of estimations of a
useful signal in realization of results of measurements. Thus it is necessary to note, that probability of the
borders of intervals will coincide. It is equal to zero [2]. At detection of abnormal measurements for each
interval according to this estimation of a useful signal the meaning of a sound dispersion is estimated by a
component. Thresholds for measuring of these meanings may be found. The exceed meanings of
threasholds are fined.

This procedure is made for each of received estimations of a useful signal. Thus, a file of penalties
for each of measurements is obtained. Those measurements which have received the greatest number of
penalties, are considered to be abnormal and are excluded from the further analysis [3].

Having cleared from abnormal measurements initial realization is processed by a method of
duplication of estimations, with the purpose of clarification from a sound component [4]. The results of
researches have shown, that the method of duplication of estimations has a property of invariancy to the law
of distribution of a sound component and it can be considered as a method free from model of a useful
signal. The given assumption proves to be real results of imitating modelling. The growth of a dispersion of a
sound component, the mean error aspires to one meaning. This result is of significant interest as an error of
allocation for various models of signals is the same and it is possible to conclude that the method is free from
model of a useful signal. It is possible to state that the error of allocation of a useful signal is defined by an
error brought by a sound component. In other words, an error of allocation of a useful signal (in additive
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sound a component) becomes significant smaller, than an error brought by a structure of the most additive

sound component.

On this basis it is possible to make conclusions:

« The resulted structure of primary processing of results of measurements can be recommended for
practical application at the limited volume of the aprioristic information about function of measured
process and statistical characteristics of additive sound component and abnormal measurements.

» Method of duplication is an invariant to statistical characteristics of additive sound a component and it
can be considered, as a method free from model of measured process.
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