International scientific and technical conference
Information Technologies in Metallurgy and Machine building - ITMM 2023

DOI: 10.34185/1991-7848.itmm.2023.01.038
KJIACTEPU3AIIISI YACOBUX PAIIB HA OCHOBI HAIBHOCTI TPEHY
3A JOIIOMOI'OI0 MAIIMHHOT'O HABUAHHSA
Kipiuenko JI1.O., IlunykoB [.€., Xangaxk [I.B., Caenuos O.M.
Xapxkiscokull HauioHanvHUli yHigepcumem padioesekmpoHiku, Ykpaina

BusHayeHHSI TpeHAy B YacOBUX PSAAAX € BaKIMBUM aHATITUYHUM
iHCTpyMEHTOM Yy 6araTbOX TEeXHIYHMX Taly3siX, TakKuMxX K (piHaHCOBa aHaIiTHKA,
aHaIi3 maHUX, BUPOOHMYMIT aHAaIi3, MPOTHO3YyBaHHA i T. n. Kinactepusaliisi yacoBux
pSANiB 3a IOMOMOrOK MAaIIMHHOTO HaBYaHHS € eeKTMBHUM iHCTPYMEHTOM [IJIis
aHaji3y BeIMKMUX 00csriB yacoBux maHuX. lle mo3BoJisie aBTOMATUYHO TPYITyBaTU
PSSOV Ha OCHOBI iX MOmiOHOCTiI, MOKe JOIOMOTITV BUSBUTU IIPUUYMHHO-HAC/iJIKOBI
3B'SI3KM MiX psilaMM Ta mepenbaunTy MaiOyTHI 3MiHM B JaHuX [1].

OnayH 3 migxomiB 4o KacTepusallii yacoBuX PSIIiB 3a 03HaKaMy HasIBHOCTi abo
BiZICYTHOCTI TpeHIy - Ile BUKOPUCTAHHS MeTOiB MalllMHHOIO HaBUYaHHS, TaKUX SIK
MeTo[, k-cepeiHixX KmacTepu3sailist abo iepapxiuHa Kinactepusailis [2, 3]. BusHaueHHS
TpeHJa B KOPOTKMX YaCOBUX psfaxX € CKIaOHMM 3aBHAHHSIM, OCKiJIbKM Taki psiau
MOXYTb OYyTM pOykKe 3allyMJIeHMMM 1 MaTu Majao MAaHuX [JISI BUSBJIEHHS
IOBrOCTPOKOBMX TeHAeHIiVi. ToMy oOgHMM i3 HalBaXJIMBIIIMX 3aBOaHb €
dbopmyBaHHSI 03HaK, SIKi 1O3BOJISIOTh IE€TEKTYBATU TPEHI.

B pobori O6yauM pos3rasiHYTI Taki KpurTepii, IO TO3BOJSIOTh BM3HAUYATU
HasSIBHICTb TpeAa B KOPOTKUX YacOBUX psaax (Bif 8 mo 30 3HaueHb): KpUTePiit cepiii,
KpuTepiii iHBepciii, kputepiit doctepa-CToapta, Kputepiii diliepa Ta KpuUTepili Ha
OCHOBI AVCKPETHOTO BeliBeT-nepeTBopeHHs [4]. KoxkeH i3 KpuTepiiB, 3aCTOCOBaHUIA
IO 4aCOBOTO PsSAY, TeHepy€e CTaTUCTUKY - YMCIIO, L0 BiATIOBiZa€e HAsIBHOCTI TPEHAY.
TakMM UMHOM KOXXEH YaCOBMII psifi TpeCcTaBJIeHMIl Y BUI/ISIAI BEKTOpa, 3HAUEHHS
SIKOTO BUKOPUCTOBYIOTBCS IJ1s KacTepiasii.

Bynu nmpoBefeHi unucenbHi eKCIIepMMEHTU 3 MOAe/JbHUMM YaCOBUMU PSiTaMMU,
SIKi SIBJISIIM COOOI0 CyMy CKJaJoBOi 3 (YHKIIi€l0 TpeHHy pi3HOro Tumy (IiHiltHOI,
TOJIiIHOMiaJIbHOI, eKCIIOHEHIIi/AHO1 Ta iH.) Ta He3aJe>KHMMM 3HaUeHHSIMM BUITaJKOBOI1
BeJIMUYMHM (HOPMaJIbHOI, piBHOMIpHOI Ta aIp.).

OTpuMaHi pe3yabTaTy TMOKa3aiu, 110 BUKOPUCTAHHS OMMCAHUX KPUTEPIiiB SIK
O3HaKM [IE€MOHCTPYE€ BMCOKY TOYHICThb KiaacTepusailii. lle migTBepAsKyeTbCs SK
KiJTbKICHMMM, TaK i SKiICHUMM MOKa3HMKaMM, SIKi TOBOPSTh PO BUCOKMUIA CTYITiHb
MOJIUTy KJIaCTepiB i XOpoIly iHTepIpPeTOBaHiCTh pe3ynabTaTiB. [IpoTe ciif 3a3HAUNUTH,
10 pe3yabTaTy KjacTepu3allii 3ajexkaThb Bif KiJibKox (aKkTopiB. 30KpeMa, TOBKMHA

psiAy, BUI, TPeHAY i BiHOIIEHHS CUTHAJI/IITYM CYTTEBO BIIMBAIOTh HA Pe3y/IbTaTH.

ISSN-online 2708-0102 145



Ministry of Education and Science of Ukraine
Ukrainian State University of Science and Technologies, Dnipro, 22 March, 2023

JlitTepaTypa
1. Aghabozorgi, S., Shirkhorshidi, A.S., Wah, T.]J.: Time-series clustering. A Decade Review
Information systems 53, 16-38 (2015)
2.] Aggarwal, C., Reddy, C.: Data Clustering: Algorithms and Applications. CRC Press (2013)
3. Liao, T.W. Clustering of time series data — a survey. Pattern Recognition, 38 (11), 1857-
1874 (2005).
4 G. Cowan, Statistical Data Analysis Oxford: New York: Clarendon Press, 1998.

TREND-BASED CLUSTERING OF TIME SERIES USING MACHINE LEARNING
Kirichenko Liudmyla, Yandukov D., Khandak D., Slieptsov O.

Abstract. The article discusses the use of machine learning methods for
clustering time series according to specified criteria, allowing to determine the
presence of a trend component. Several clustering methods are used including k-
means . The article explores several criteria for detecting trends in short time series,
which are often noisy . Experimental results indicate that using these criteria as
features demonstrates high clustering accuracy, with both quantitative and
qualitative metrics. The results depend on various factors, such as the length of the
time series, the type of trend, and the choice of clustering method.
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