Geomagnetic data processing with use of adaptive noise canceller
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The problem to revealing of characteristics of the variations connected with different sources of
its generation often arises during processing of the big files of the geomagnetic variation data.
Along with methods of the spectral Fourier analysis, or the Wavelet analysis one of the most
effective methods of detection of the specified types of variations is the method of adaptive noise
cancellation. The method supposes presence in the processing system of the reference channel
with the noise on its input, and the primary channel on which input the signal and noise mix acts.
At the same time it is supposed that noises on both inputs correlate in the unknown way with
each other. The reference signal passes through the adjustable filter, and then subtracts from the
primary signal. As a result, the noise component decreases in the primary channel. Decreasing of
noise in the primary channel with small probability of distortion of a useful signal is reached on
the way of use a difference of signals (error) for adjustment of filter parameters by criterion of a
minimum mean-square error. For a periodic noise the adaptive noise canceller acts as a narrow-
band rejection filter with almost unlimited factor of a noise suppression precisely tracing the
frequency of the harmonic. Examples of an effective utilization of adaptive noise cancellation
method in various aspects of the geomagnetic data processing are shown, for example, for
suppression of undesirable components for research of local effects, separation of harmonic
components of broadband signals, suppression of unwanted periodic components, research of
noise stability, etc. The important role is to devote also the spectral-time analysis of the data with
the rejection filters, which possess such high permission in time area which can't be received
with a classical methods of the spectral analysis.
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3ajaya BBISIBICHUS XapaKTEPUCTUK BapualUi, CBS3aHHBIX C pa3HbIMM HCTOYHHKAMHU HX
TeHepaliy, YacTO BO3HHKAeT TMpH 00paboTke OOJNBIIMX MAaCCHBOB T'€OMArHUTHBIX
BapHallMOHHBIX JaHHbIX. Hapsnay ¢ Meronamu cnekrpanbHoro ®ypbe-aHain3a, Ui BEUBIET-
aHanmM3a OAHMM M3 Hambosiee 3((HEeKTUBHBIX METOJOB BBIACICHUS 3aJaHHBIX THIIOB BapHallUi
ABJIIETCS METOJ afalTUBHON KOMIIEHCAIMM MoMeX. B 3ToM MeTone mpenmosiaraetcs Hajauuue
OTMOPHOTO KaHala, BKIIOYAIOMIETO aJanTUBHBIA (QWIBTP, HAa BXOJ KOTOPOTO MOJAETCs
KOMIIEHCHpYyeMasi IOMeXa, 1 OCHOBHOT'O KaHaja, Ha BXOJl KOTOPOIro MOJAETCS CMECh CUTHAJIA U
nomexu. [Ipum sTOM mpeamosnaraercs, 4To MOMEXH Ha O0OOMX BXOJaX KOPpPEIMPOBAHHBI
HEU3BECTHBIM 00pa3oM Jpyr c japyrom. OINOpHBINA CUTHalI MPOXOAMUT yepe3 (UIbTp, a 3aTeM
BBIYUTAETCS] U3 OCHOBHOI'O CUTHajla. B pe3ynbrare 3TON mpoueaypbl COCTaBISAIONIAs TOMEXH B
OCHOBHOM KaHaje yMeHbliaercs. OciiabiieHne IoMeXu B OCHOBHOM KaHaje C MaJloi
BEPOATHOCTHIO MCKAKEHUS IOJIE3HOI'O CHUTHAJIa JIOCTUTaeTCsl 32 CUET MCIOJIb30BaHUS Pa3HOCTU
CUTHAJIOB (OLIMOKM) JJIsl yNpaBiIeHUs] XapaKTepUCTUKaMH (UIbTpa MO KPUTEPUI0 MUHHMYyMa
CpeIHEKBaIpaTHUYeCKO omuoOku. [ mnepuoanyeckod MOMEXH aJanTHUBHBIA KOMIIEHCATOP
SBIISICTCA  Y3KOMOJOCHBIM  PEXEKTOPHBIM  (HIBTPOM C MPaKTHUYECKHM HEOTPaHUYEHHBIM
KO3 PUIIMEHTOM MOJaBJIEHUs, TOYHO OTCIICKHMBAIOIIUM YacTOTy nmomexu. [lokazaHbl nmpumepsl
3(p(PEKTUBHOIO HCHOJIB30BAHUS METOJA aJalTUBHOW KOMIIEHCALIMUM IIOMEX B Pa3IHMYHBIX
acrekTax oOpabOTKHM TI'e€OMarHUTHBIX JaHHBIX, HAlpuMmep, A MOJABJIECHUS HEKEeNaTebHbIX
COCTaBJISIIOLIMX IPU KCCIEAOBAHUU JIOKAJIBHBIX J(PQPEKTOB, BBIICICHUS TapMOHHUYECKHX
COCTaBJISIIOLIMX M3 HIMPOKONOJIOCHBIX CUTHAJIOB, MOJABICHUS HEKENAaTEeIbHBIX NEPUOANUECKUX
COCTaBJISIIOLINX, UCCIEA0BAaHUS CTALlMOHAPHOCTH MOMEXH U T.I. BaykHas posb OTBOIUTCS Takke
CHEKTPAJIbHO-BPEMEHHOMY  aHAJIM3y JaHHBIX C [OMOIIBIO  PEXKEKTOPHBIX  (DUIBTPOB,
oOnajaroiemMy BBICOKMM pa3pelleHHeM BO BPEMEHHOM 00JacTH, KOTOpO€ HE MOXKET OBITh
MOJIyYEHO KJIACCUYECKUMH METOAAMHU CIIEKTPAJIILHOTO aHAIN3a.
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