Automated recognition of spikes on 1-minute and 1-second magnetograms
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In the present work we apply recently developed pattern recognition algorithms SP and SPm to
the problem of automated detection of artificial disturbances in one-minute and one-second
magnetic observatory data. The algorithms rely on fuzzy mathematics principles. We show that,
after a learning phase, these algorithms are able to recognize artificial disturbances efficiently
and distinguish them from natural ones, such as short-period geomagnetic pulsations in the 1s-
1min period range. This capability is critical and opens the possibility to use the algorithms in an
operational environment. The algorithms were tested on real magnetic data. Small probability
values for target miss and false alarm were obtained.
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B Hnacrosimieli paboTe MBI NMPUMEHSEM HETAaBHO pPa3pabOTaHHBIE AITOPUTMBI PAaCIO3HABAHHS
o0pa3oB SP u SPm k 3agadye aBTOMaTMyeCKOIO BBIIEIEHMS] MCKYCCTBEHHBIX BO3MYILEHUH Ha
MUHYTHBIX W CEKYHIHBIX MAarHUTHBIX JIaHHBIX, 3apETUCTPUPOBAHHBIX  HA3EMHBIMHU
oOcepBaTopusiMU. B OCHOBE anropuTMOB JIeKAT NPUHIMIBI HEYETKOH MaTeMaTUKu. MBI
MOKa3bIBaeM, 4TO IOC]E CTaAUM OOyYEHMs aJIrOPUTMbI CIIOCOOHBI 3((EKTUBHO PACHO3HABATH
UCKYCCTBEHHbBIE BO3MYILEHHS U OTIMYATh UX OT €CTECTBEHHBIX, TAKMX KaK KOPOTKONEPUOHBIC
TreOMarHUTHBIE IyJAbCallUd B TMpenenax oOAHOM MuHyThl. [lomoOHBIM HHCTPYMEHT KpaiiHe
BOCTpeOOBaH B 00cepBaTOpcKoil mpakTuke. OTKPHIBACTCS BO3MOXXHOCTh BHEJIPEHHUST AITOPUTMOB
U WX WCIOJB30BAHUS HA TIOCTOSHHOW OCHOBE. ANTOPUTMBI OBUIH ONpPOOOBAHBI Ha pealbHBIX
MarHUTHBIX JaHHBIX. [Ipm 5TOM, OBUTM MOJydeHBI Majble BEPOSTHOCTH MPOMYyCKa IEIH M
JIO’KHOU TPEBOTH.
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