Gravitational smoothing of time series
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Time series is one of the most common forms of presenting raw data monitoring systems in
problems of physics, geophysics, geomagnetism, meteorology and many other sciences.
Successive values of the investigated characteristics reflect both the internal dynamics of objects
and their mutual relationship and variability of these relationships over time.

Smoothing of time series is one of the most powerful tools for studying them. In general
stochastic environment the smoothing of time series can be considered as a possible variant of
his ideal course. Dually, this fact provides an approach to anomalies of time series: they can be
regarded as fragments of significant deviations from their time series smoothing.

Constructed gravitational smoothing of time series has great versatility: it can operate in an
arbitrary finite metric space and, like regression or splines, can smooth multivalued and weighted
time series. On the other hand, in regular cases it is not inferior to the smoothing, based on
Fourier and wavelet analysis.
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Bpemennsie psiibl — 3TO 0/1Ha U3 HanboJee pacpoCTpaHEeHHBIX (HOPM MPEICTaBICHUS HCXOTHBIX
JAHHBIX CUCTEM MOHUTOPHUHTA B 3a/1a4aX (PU3UKU, T€0(U3UKH, TeOMAarHeTU3Ma, METEOPOJIOTUU U
MHOTHX Apyrux Hayk. [locienoBarenbHble 3HaUEHUSI UCCIENYEMBIX XapaKTEPUCTHK OTPaKaroT
KaK BHYTPEHHIOIO TMHAMUKY OOBEKTOB, TAK U UX B3aUMHBIE CBSI3M M H3MEHYUBOCTh ITHX CBsI3ei
BO BPEMEHH.

CrinaxuBaHW€ BPEMEHHBIX PSJIOB SBIISICTCS OJHUM W3 HAWOOJEe MOIIHBIX MHCTPYMEHTOB HX
n3ydeHus. B oOmieli croxacTHueckoil OOCTaHOBKE CIIIAKMBAHHE BPEMEHHOTO psJia MOXKHO
paccMaTpuBaTh KaKk BO3MOXKHBIM BapHaHT €ro WACATLHOTO TeueHHUs. J|BOMCTBEHHBIM 00Opa3zoM
ATO OOCTOSTENHCTBO JaeT MOIXOJ K aHOMAaJHsIM Ha BPEMEHHBIX psA/laX: UMH MOXXHO CUHUTATh
(dbparMeHThl 3HAYUTENBHBIX OTKIOHEHHH BPEMEHHBIX PSIJIOB OT CBOMX CTIIQKUBAHHA.
[TocTpoeHHOE TpaBUTAIMOHHOE CIUIA)KMBAaHHWE BPEMEHHBIX pSAAOB 00Namaer OONbIION
YHHUBEPCATHHOCTHIO: OHO CIIOCOOHO pPa0OTaTh B MPOU3BOJBHOM KOHEYHOM METPUYECKOM
MPOCTPAHCTBE W, MOJOOHO PErpecCMy WU CIUTAHAM, MOXET CTJIaXHBaThb MHOTO3HAYHBIC W
B3BellIeHHbIe psAfbl. C Jpyroil CTOpPOHBI, B PEryIspHBIX Clydasx OHO HE YCTYIaeT
CriIa)XKMBaHUSIM, OCHOBaHHBIM Ha Dypbe- U BelBieT-aHAIN3aX.
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