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AHHoTaums. MpeacTaBneH MeTof NPoOrHo3a HeperynapHOro BpeMeHHOro pAaa, MHTepBan
LOMCKpeTM3aLmMm KoToporo He nocToAHeH. [laHHble, NpecTaBiAeMble B BUOeE HeperynapHbIX
BPEMeHHbIX pPALOB, 4acTO BCTPEYAloTCA B pa3fiMyHbIX 06/1acTAX, TAKUX KaK 34paBo0OXpaHeHMe,
6rioMexaHuKa, 3KOHOMMKa, KNnMMaTosiorna u apyrux. MporHosmMpoBaHme HeperynapHbIX
BpeMEHHbIX pALOB BOCTPe6OBaHO B yKa3aHHbIX 06/1acTAX 4NA paHHero npeaynpeaeHus
Y NPUHATUA YNPEXAaloLWLMX pPeLleHid, 0HaKo YHMBEpCanbHOro MeToaa y4eTa B NporHose
HepaBHOMEPHOCTU OAMCKPETU3aLMM HeT, YTo 06yCNaBMBaeT akTyanbHOCTb UCCef0BaHMi
B 3TOM HanpasneHuu. Llenb uccnegoBaHusa coctosana B pa3paboTke MeToda NporHosa
HeperynspHoro pAfa Ha oCHoBe ry60KMX HEMPOHHbIX ceTel, No3BosAlLLEro obecnevmBaTb
XOPOLLIYIO TOYHOCTb NMPOrHO3a Npy 0THOCUTESIBHO JIErKOBECHOM apXmTeKType ceTn. HoBu3Ha
pesynsTaToB UCC/eA0BaHWA 3aKsuaeTca B paspaboTaHHOM MeTofe NPOrHo3a HeperynsapHbIX
BpeMeHHbIX PAOOB, apXUTeKType rNyboKoi HEMPOHHOM CeTU, a TaKX¥e B anropuTMe,
peanusyloLLeM NpeasioXHeHHbI MeTo NPorHo3a. B MeTode NpuMMeHeH 3aKpbIThilM LUK, Npu
KOTOPOM pe3y/ibTaThbl MPOrHO3a Ha TEKYLLLeM Luare UCMosb3yTcA Ha NocedyoLmX warax.
OcobeHHOCTb NpeasIoKeHHOro MeToAa NPOrHo3a 3aKJ1I4aeTCcA B PUMEHEHUM MHOFOCSIOMHOMO
rnepuenTpoHa As1A NPorHo3MpoBaHUA O/IUTeNIbHOCTU ClieAyIoLLEero MHTepBana HeperynApHoi
LAMCKpeTU3aummn. IToT MHTePBan BbIMMUCIIAETCA C Y4ETOM BPEMEHU KOppesALmm, BblYMCIAEMOit
Ha OCHOBE aBTOKOBapMaLMOHHON QYHKLUWM ONUTENIbHOCTEN UHTEPBaoB HeperynApHOM
AVCKpeTusauun. OTIMYMTENIbHOM YepToin NpeasoKeHHON apXUTEKTYPbI CITYHUT Hannyme
0TAEeNbHOr0 BXOAHOM0 KaHasa AaHHbIX HEMPOHHOM ceTu ON1A aHanu3a Be/IMYMH MHTepBanoB
LOVCKpeTM3aLmm, YTo Mo3BOJIAeT NPOrHO3MpoBaTh cliedylollee 3HaYeHne pAQa C y4eTom
ASIUTENBHOCTU NPOrHO3MPYEMOro MHTepBasa AucKpeTusauuun. Metoq paspabotaH anA
0ZHOMEpPHOro pAQa, 04HAKO MOMET ObITb paclUMpeH M Ha ClyyYail MHOroOMepHbIX PAL4OB Npu
YCNOBUM CUHXPOHHOCTM AMUCKPEeTM3aLMM KOMMNOHEHT pAaa. [poBedeHHbIe BEIMUCIUTESNIbHbIE
3KCMEepPUMEHTLI NMOoKa3asnu, YTo Npu Masblx TpebOBaHUAX K BbIYUCIIUTENIbHBIM pecypcam
TOYHOCTb MPOrHO3a Ha OCHOBE MpPeaJsIorKEeHHOro MeToa ConocTaBUMa C COBPEMEHHBIMU
MPOrHO3HbIMU MOAE/IAMM B Npefieniax MHTepBana Koppenauuu.
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Abstract. A method for forecasting a nonequidistant (irregular) time series with an
irregular sampling interval is presented. Data presented as irregular time series are often
encountered in various fields, such as healthcare, biomechanics, economics, climatology,
and others. Forecasting irregular time series is in demand in these fields for early warning
and proactive decision-making, but there is no universal method for taking into account the
unevenness of sampling in the forecast, which determines the relevance of research in this
area. The purpose of the study was to develop a method for forecasting a nonequidistant series
based on deep neural networks, which allows for good forecast accuracy with a relatively
lightweight network architecture. The novelty of the research results lies in the developed
method for forecasting nonequidistant time series, the architecture of the deep neural network,
and the algorithm that implements the proposed forecast method. The method uses a closed
loop, in which the forecast results at the current step are used at the following steps. The
original feature of the proposed forecasting method is the use of a multilayer perceptron to
forecast the duration of the next irregular sampling interval. This interval is calculated taking
into account the correlation time calculated based on the autocovariance function of the
durations of irregular sampling intervals. A distinctive feature of the proposed architecture
is the presence of a separate input channel of neural network data for analyzing the values
of sampling intervals, which allows forecasting the next value of the series taking into
account the duration of the forecasted sampling interval. The method is developed for a one-
dimensional series, but it can be extended to multidimensional series if the synchronicity of the
sampling of the components of the series is observed. The computational experiments showed
that with low requirements for computing resources, the accuracy of the forecast based on the
proposed method is comparable to modern forecast models within the correlation interval.
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BeepeHne
POTHO3MPOBAHKUE BPEMEHHBIX PSIOB
|_| (Time Series, TS) BocTpebGoBano
B IIMPOKOM CIIEKTPE MPAKTUYECKUX

NPWIOKEHUI MpPU aHAJIN3€ TEMIOPATbHBIX
XapaKTePUCTUK OOBEKTOB U MPOLIECCOB

Pa3JIMYHON MPUPOJBl — TEXHUYECKUX, CO-
LIUAJIbHO-9KOHOMUYECKUX, OMOIOrHYECKUX
U JApyrux. 1o 00ycIOBIEHO TEM, YTO MPO-
IHO3 — KPUTUYECKHU BaXkHasl 3aja4ya, Ipeso-
CTaBJIAIONIAs KJIIOYEBYIO0 HHPOPMALIUIO JUIs
IIPUHATHSA PELICHUI IPU pealln3aliy KOHKY-

MHCprMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm
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