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MeToab! MUKPOCEHCMUYECKOT0 MOHUTOPUHTA IT03BOJISIOT OTCIIEAUTH MHOYKECTBO ITPOLIECCOB, IPOUCXOAIINX
B pailoHax ¢ €CTECTBEHHOW M MHAYIIMPOBAHHON CeCMUYHOCTHIO0. COBpEMEHHBIE TIOJIX0/Ibl HA OCHOBE METO/IOB
MAIIMHHOTO OOYYeHHsI B 3HAUUTEIBHOW CTENECHU ITO3BOJISIIOT YJIYYIIHTH PE3YyIbTaThl 0OpPaOOTKH JaHHBIX
MOHUTOPHHTa. bosbllyt0 poib pu 00YYEHHUH WUIPAeT KauecTBO JaHHBIX M X o0beM. [loaTomy oTnenbHOe
MECTO B TpoIecce OOydeHHsI MOJelield HEMPOHHBIX CETe 3aHMMArOT TOJrOTOBKA OOydaromieid BBIOOPKU U
JanpHeWnas BaIuAauus pesyiabratoB. HecMoTpst Ha TO, YTO CyLIECTBYIOLIME B OTKPBITOM JOCTYIIE HaOOpHI
JTAHHBIX COJIEPKAT OOJBIIOE KOJTMYECTBO PAa3MEUEHHBIX BOJHOBBIX (OPM it 0OyUeHHs TITyOOKHX MOZETIEH,
9TO HE pelIaeT MnpodieMy HEAOCTaTOYHOro 00beMa OOydvaromiei BhIOOpKH Jijisi 00ydeHHsI HEUPOHHBIX CeTei
Ha JIaHHbBIX JIOKAJIbHBIX CETEN WM ceTell ¢ HeOOJIbIIMM YMCIOM CTaHIUi. OAHUM U3 TIOAX0/10B, O3BOJISIOIINX
MUHAMHU3UPOBATH NEPHUIUT Pa3MEUCHHBIX TAHHBIX, SIBIISTFOTCS METO/IbI TeHEPAIH HAa OCHOBE HEHPOHHBIX CETEH.

B Hacrosiiee Bpems IpeisIo’KeHO HECKOIbKO OCHOBHBIX I10JIX0/I0B K F€HEpAllUi CUHTETUYECKUX BOJTHOBBIX
¢dopm. K HIM MOKHO OTHECTH MOJIENIM Ha OCHOBE CBEPTOUYHBIX CIIOEB, Pa3IMYHBIC BAPHAHTHI aBTOYHKOJIEPOB,
reHepaTuBHBIE MOAeNH. B manHOW paboTe mpuUMEHeH NOoAXoa ¢ OOydeHHEeM YCIOBHOW TeHEpaTHBHO-
coctszarenbHoil Mojienu (CGAN). Beibop 00yciioBieH BO3MOKHOCTBIO 00y4Y€HHUs MOJOOHBIX MOJieNiel Ha
MajoM o0beme oOyuaromieil BEIOOpPKHU. JlocTaTOUYHBIM 00OBEMOM JIAHHBIX SIBIISIFOTCSI BEIOOPKH O0OBEMOM OT
HECKOJIbKUX COTEH BOJHOBBIX (POPM.

st oOydeHus: ucnosib3oBaiuch AaHHbie skcniepumenToB HFTS-2. Mopens oOyuanace uist Kaxiaou
CTaHIIUU OTJENIbHO, YTO IO3BOJIIET CHHTE3MPOBATH COOTBETCTBYIOIIME BOJHOBBIE (POPMBI C 3aJaHHBIMH
JUIMHOM 3allicu W pa3HuLed Mexay BpemMeHamu BerymiieHus P u S BonH. IlpeaBapurenbHble pe3ysibTaThl
MIO3BOJISIFOT TOBOPUTH O MPUMEHUMOCTH JIAaHHOTO [10/1X0/1a JIJISl IaHHBIX MUKPOCEHCMUYECKOT0 MOHUTOPHHTA.
B nmanpHeimem mpenrnonaraeTcs UX NPUMEHEHHME JUIS YJIy4IIEHUs KadecTBa MOJEJEW HEUpPOHHBIX CETEH,
IIpeIHa3HaYEHHBIX JIJIS pEeLIeHMs 3a/1a4 aHaJIn3a MUKPOCEMCMUYECKHUX CUTHAJIOB U UX UCTOYHHUKOB.

Paboma svinonnena 6 pamxax eocyoapcmeennozo sadanus Munucmepcmea HayKu u gblcuie2o 00pa3o8anus
P® (mema Ne 125012100531-7).
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Microseismic monitoring methods enable the tracking of numerous processes occurring in areas with natural and
induced seismicity. Modern approaches based on machine learning methods significantly improve the results of monitoring
data processing. Data quality and volume play a major role in training. Therefore, the preparation of a training set and
subsequent validation of results play a special role in the training of neural network models. Although existing publicly
available datasets contain a large number of labeled waveforms for training deep models, this does not solve the problem
of insufficien training sets for training neural networks on data from local networks or networks with a small number of
stations. One approach to minimizing the shortage of labeled data is neural network-based generation methods.

Several main approaches to generating synthetic waveforms have been proposed. These include models based on
convolutional layers, various types of autoencoders, and generative models. In this paper, we used an approach using
training a conditional generative adversarial model (cGAN). The choice was driven by the ability to train such models
on a small training set. A sufficient data volume is typically a few hundred waveforms

Data from the HFTS-2 experiments was used for training. The model was trained separately for each station, allowing
for the synthesis of corresponding waveforms with a given record length and difference between P- and S-wave arrival
times. Preliminary results suggest the applicability of this approach to microseismic monitoring data. Further application
is expected to improve the quality of neural network models designed to analyze microseismic signals and their sources.
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