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AHHoTauuma. Bo3pacTawLian TeHOeHUMA NPUMEHEHUA KOMMbIOTEPHBIX TEXHOMOM U
JenaeT 0CoO6EHHO aKTyaslbHbIMKM MeToabl LuUdpoBoi obpaboTku curHanos (LLOC),
npeobpa3oBaHHbIX B YMCII0BbIE MAaCcCUBbLI AaHHbIX. B 60/bLUMHCTBE CBOEM OHWU JOCTAaTOYHO
CJIOMHbI, @ UX NMPUMEHEHNEe He BCerga ornpaBhaHO MpW peLleHUn LLUMPOKOro Kpyra
npuKNagHbix 3agad. 31o obycnaBnnBaeT MOCTOAHHBIA MHTEPEC K 3BPUCTUYECKUM
anropuTtMaM, 0CHOBAHHbLIM Ha YMPOLLEHHbIX MNOAX04aX Y NO3BOAIOLMM ObICTPO NosyyaThb
NPUBANIKEHHbIE OLLEHKW C HaUMeHbLUEe TpyaoeMKocTbio. LLIMpoKui ananasoH nsMeHeHus
napaMeTpoB PerucTpupyeMbiX CUrHaN0B U OrpaHNYeHHOCTb TEXHUYECKMUX XapaKTepUCTUK
NPUMEHSAEMBIX CPEACTB U3MEPEHNA YacTo NPUBOOAT K 3HAUUTENIbHOMY MOBbLILLEHUWIO YPOBHA
romex, Ha ¢poHe KOTOpbIX MOJIE3HbIN CUFHAN CTAHOBUTCA NPaKTUYECKM Hepacro3HaBaeMbIM.
B cTaTbe paccMaTpuBaeTcA cnocob MaTeMaTuM4yecKoW 06paboTKM UMMYNIbCHOrO
(0AMHOYHOI0) anepnoaMYecKoro CUrHama C BbICOKMM YPOBHEM LLYMOBOW COCTaBAALLEN
nyTeM annpokcnmaumm ero GopMbl KyCOYHO-NIMHENHON GYHKLMEN, napaMeTpbl KOTOPOW
onpenensawnTcA No MeToAy HaMMeHbLUMX KBagpaToB. [laHo KpaTKoe 060CHOBaHME 3TOro
crnocoba Ha OCHOBe aHasM3a CTOXaCTMYECKOr0 XapaKTepa LWyMa U ero BAUAHUA Ha NoJIe3HbIN
curHan. MNpoBegeHbl YNCNEHHBIN aHaNM3 CeKTpanibHOro cocTaBa CMrHANoOB A0 U nocre
06paboTKK, a TaKHKe KONTMYECTBEHHAsA OLLeHKA B CPaBHEHWM C APYrMMU pacripoCcTpaHeHHbIMU
MeTodaMu — GUNbTPaLMen U KorepeHTHbIM ycpeaHeHneM. [Npyn 3TOM NMoKasaHo, YTO KYCOYHO-
NUHeMHas annpokcuMauna ¢opmbl No3BonAeT 3GPEeKTUBHO OTAENNUTb MOSIe3HbIN CUrHAN
OT LWUYMOBOW COCTaBNALLEN, He TPEBYET CNIOMHbIX aNrOPUTMUYECKUX KOHCTPYKLUWN, a ee
peanusaumuAa B BUAe NPOrpaMMHOIro Koga BO3MOMHA Ha No60M fA3bIKe BbICOKOI0 YPOBHA.
B o6LueM cniyyae npenoxeHHbIM cnocob ogMHaAKoBO NPMMEHUM K cUrHanam boro B1aa,
HO HanbosbLUen 3QPEKTUBHOCTLIO OT/IMYAETCA NPU 06paboTKe OAMHOYHBIX anepuoaUYeCKUX
MUMMYNbCOB, HE MMEIOLLMX BO3MOMHOCTU MOBTOPeHUsA. MpeanoMeHHbIA Noaxon MoXeT
6bITb MCMOJIb30BaH TaKMe B y4e6HOM npouecce Npu U3y4YeHnM 0OCHOB NMPOrpamMMUpoOBaHUA
M ONA pelleHna 3KOHOMUYECKMX 3afa4y, OCHOBAHHbIX Ha omnpedesieHun IMHUIA TpeHaa
napaMeTpuy4ecKMMM MeTo4aMuU.

KnioveBble cnoBa: curHan, wWyM, umdpoBana obpaboTka, ¢unbTpaums, npeobpasoBaHune Dypbe,
annpoKCUMaLMS, KYCOYHO-NMHENHAA GYHKLMA, MeTO HaUMEHbLLMX KBApaToB

Ona uutnposanua: fonuxos P.f0. KycouHo-nnHeMHan annpoKcMMauma GopMbl CUIbHO 3aLUYMIIEHHOr0
CUrHana MeTo1oM HavMeHbLUMX KBaapaToB // MpuknagHan nHdopMatrka. 2022. T. 17.N° 5. C. 116-124. DOI:
10.37791/2687-0649-2022-17-5-116-124

[116 ]

Laboratory B> Processes and systems modeling



MPUKNAHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS

[ Tom 17.Ne 5. 2022 ]

Piecewise linear approximation of a highly
noisy signal waveform using least squares

method

R. Golikov"
1Synergy University, Moscow, Russia
*rgolikov@yandex.ru

Abstract. The rising trend of computer technology using makes digital signal processing
(DSP) techniques converted into numerical data sets particularly relevant. For the most part,
they are quite complex and their use is not always justified for a wide range of applications.
This determines the ongoing interest in heuristic algorithms that are based on simplified
approaches and allow quickly obtaining approximation of estimates with the least work
amount. This paper discusses a method of pulsed (single) aperiodic signal with a high level
of noise component mathematical processing by approximating its shape by a piecewise
linear function, that parameters are determined using the method of least squares. A brief
justification for this method is given, based on an analysis of the stochastic nature of the
noise component. A numerical analysis of the signals spectral composition before and after
processing is performed, as well as a comparison with other common methods: filtering
and coherent averaging. It is shown that the waveform piecewise linear approximation can
effectively separate the useful signal from the noise component, does not require complex
algorithmic designs, and its program code implementation is possible in any high-level
languages. The developed method is applicable for all types of signals and is most effective for
processing single aperiodic pulses without its repetition possibility. The proposed approach
can also be used in the educational process when studying the programming basics and for
solving economic problems based on the determination of trend lines by parametric methods.
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BBeneHue

aCCOBOE PACIPOCTPAHEHNE KOMITHLIOTEP-
M HBIX TEXHOJIOTHH BO BeeX chepax KU3HH

caenaio L1OC, panee 060cobeHHOe Ha-
IIpaBJIeHUE HAYYHO-TEXHUIECKOH JeATeThbHOCTH,
BaKHBIM KOMITOHEHTOM COBPEMEHHBIX TEXHOJIO-
THYECKHUX PUIOKESHUH B 00JIACTH MYJIBTUME/IHA,
MoOmIBHOM cBsizu, GPS, cxxarus, mepenadu 1aH-
HBIX 1 MHOTHX JIPYTHX. DTO MPUBEIIO K pa3pa-
00TKe OONBIIOrO KOJTMYECTBA MIPOrPaMMHBIX pe-
ammzauuit LHOC kak B BUE OTAECIBHBIX MOITYIICH,
TaK U B KaUECTBE MH)KEHEPHBIX KOMIUICKCOB JIJIS

aBTOMAaTH3alM{ aHaJIn3a, QUIBTPALUH U IPeoo-
pazoBanus curHaioB. [ IpeobpazoBaHne BHEIIHETO
AHAJIOTOBOTO CHUTHAJIA B KOMMPOBAHHBIN II(POBOIA
(dopmar sBisIeTCs BaKHBIM 3BEHOM, OIPEIeNIsito-
M 3G GEKTUBHOCTH BOCIPUATHS HHPOPMAIINH,
KOTOPYIO OH HECET.

B npakTuke Hay4HOH pabOTHI Takke HeMa-
JIOB)XHYIO POJIb UTPAIOT SKCIIEPUMEHTAIbHbIE
JaHHBIE, TTOTy4aeMble B pe3ylbTaTe MCCIeo0-
BaHMH Pa3IMUHBIX (PU3NYECKUX MPOLECCOB.
Bospacratomas renaenuus npumenenust LHOC
BO BCEX 00JIACTSIX 3HAHUS JIeNlaeT OCOOCHHO aKTy-
AJIbHBIMHU BOIIPOCHI aHAJIN3a IEPBUYHON H3MEpPH-
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