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INFORMATION TECHNOLOGY OF DETECTION OF A PERIODIC
COMPONENT OF A TIME SERIES

The project investigates the time series for the presence of periodic components.
On the basis of the theory of Fourier series is constructed trigonometric interpolation
proposed by lest squares time series. Developed scheme of computing experiment. It
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explores the work of computer technology on the model data. Tested computer
technology on real time series.

Numerous applications of the analysis of time series are in area of science that is
actively develop. Time series describe the extremely wide range of phenomena. Time
series are the result of measurement of indexes of both technical systems and the
characteristics of economic, social, biological and other systems. A characteristic
feature of the time series is to conduct observations of some object sequentially in
time. Discovery of the structure of time series is needed in order to build a
mathematical model of the phenomenon, which is the source of the time series.

There are different methods for detection of periodic processes and
determination of their spectral component [1]. One of the common methods is the
method of trigonometric interpolation based on least squares method. Any periodic
sequence can be expanded in a series Fourier, while in front of sines and cosines are
the regression coefficients [2; 3]. They show the degree to which the relevant
functions are correlated with the data. It should be noted that the sines and cosines so
many times at various frequencies are orthogonal. Will consider no more than n
different sines and cosines. As a result, the correlation of the sine and cosine
functions of different frequencies with observable data is determined. If you found a
correlation (coefficient of a particular sine or cosine) is great, you can conclude that
there is a strict periodicity on the appropriate frequency of the data.

This method gives results only when the length of the time series (i.e.,
the Noption) a multiple of the seek time. Otherwise we get a superposition of sines
and cosines, which is quite difficult to interpret. Therefore, we use the method of
trigonometric interpolation using the method of least squares.

It is required to construct a curve which would reproduce the diagram of the
initial experimental regularities, that is it would be closest to the experimental points,
but in the same time it would be insensitive to chance fluctuations of the measured
value.

To estimate the coefficients given continuous function ?(X) for discrete
approximations of dependence 9%4) | which minimizes the functional form:

Q=2 (p(¥-g(x))* —>min

Decomposition of time sequence of the Fourier transform allows you to find
hidden periodicity.
Consider the case of linear approximation:

(0(X) = C0§00 (X) + C1(01 (X) +o.t mem (X)’

where %o Pn _ arbitrary basis functions, - n- unknown coefficients.

After by means of, for example, method of Gauss coefficients are found, it is
possible to construct an approximating curve or to calculate coordinates of the given
point. Thus, the task of approximation is solved.

The number of basis functions must be less than the number of points to their
superposition determined uniquely.
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To solve the problem of linear approximation in General, you should find the
conditions a minimum sum of the squares of the deviations.

The proposed information technology for detection of periodic components of
time series using least squares method. Research of time series for periodic
components. The effectiveness of the method was studied by means of computational
experiments based on the model of time series and based on the real-life series of
Electrocardiograms of laboratory animals. The result of computational experiments
analysis method and proposed practical recommendations.
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cmyoenm,
Xapxiscbkuil HayioHAILHUL YHIGepcumem paodioenekmpoHiKu

CYYACHI NIJIXOM 10 MAILIUHHOTO MEPEKJIALY

CucreMu MalIMHHOTO TEPEeKIaay MOKYTh BUKOPHCTOBYBATH METOJ IMEpeKIary
3aCHOBAaHUM Ha JIIHTBICTUUHMX MpaBuiax. HalOuapm migxosii cjioBa 3 BUXITHOT
MOBH MPOCTO 3aMIHIOIOTHCS CIIOBAMH MEPEKa3HOi MOBH. ICHY€e TBEpKCHHSI, IO IS
YCHIIIHOTO BUPIIICHHS MNpOOJIeMH MAIIMHHOTO MepeKiagy HEOOXiIHO BHUPIIIUTH
npo0semMy po3yMiHHS TEKCTY Ha MPUPOIHIN MOBI.

SIk TmpaBWIIO, METOJA TEpeKaay 3aCHOBAaHWI Ha TpaBUIaX BHKOPHUCTOBYE
CUMBOJIIYHE ySIBIEHHS (TIOCEpEIHUKA), HA OCHOBI SIKOTO CTBOPIOETHCS TEKCT Ha
nepekazHoi MOBOIO. A SIKIIO BpaxOBYBaTH NPUPOJYy IIOCEpPEIHUMKA TO MOXKHA
TOBOPUTH TMPO IHTEPIIHTBICTIYHUN MAIIMHHUK miepeknan abo TpaHcdepHuit
MamMHHAKA Tmepeknan. LI MeToam BuMararoTh JyXe BEITUKUX CIOBHHKIB 3
MOP(]OJIOTIYHOIO, CHHTAKCUYHOIO 1 CEMaHTUYHOIO 1H(POPMAIII€I0 1 BEITMKOT0 HAOOPy
npaswi. CydacHi CUCTEMH MalTMHHOTO MEPEKIIaay JUISITh Ha TPU BEJIHKI TPYTIH:

— OCHOBaHI Ha IpaBUIaX;

— OCHOBaHI Ha MPHUKIIAJIAX;

— CTAaTUCTHUYHI.

CucreMH MAaIlIMHHOTO NMEpeKyaay 3aCHOBAHI HA MPaBUJIaX — 3arajbHUN TEPMiH,
AKUU T[I03HAYa€ CHCTEMM MAIIMHHOTO MEpeKJaly Ha OCHOBI JIIHTBICTUYHIN
iHpopMarIlii mpo BUXIAHY 1 MepeKa3Hy MoBH. BoHU ckiagaroThCs 3 OUTIHTBICTUYHHX
CIIOBHUKIB 1 TpaMaTWK, IO OXOIUIIOIOTh OCHOBHI CEMaHTHU4Hi, MOpP(OJIOTiuHi,



