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1. Meronu igeHTHikalii cerMEeHTHOI Ta pUTMIYHOI CTPYKTYP LMKJIIYHUX CUTHAJIIB B CUCTeMaxX LU(PPOBOi 06pobKU

IaHUX

2. Methods of identification of segment and rhythmic structures of cyclic signals in systems of digital data
processing

Pedepar:

1. Incepralist NpUCBsAY€HAa BUPIlIEHHIO TPo6JeMH ifeHTHiKallii CErMEHTHUX i pPUTMIYHUX CTPYKTYP LUKJIIUHUAX
CWTHAJIB, WO MiABUILYIOTh TOYHICTB iX ONpalloBaHHS Ta KOMITIOTEPHOTO MOJIE/IIOBAHHS B aBTOMATU30BAHUX
cucremax 1udpoBoi 06po6ku naHux. CTBOPEHO METOM0JIOTII0 TOOYA0BY METOiB CerMeHTallii Pi3HUX LUKIIYHUX
CUTHAJIiB, MOJIEJISIMU SIKUX € LMKJIIYHI PyHKIil. Po3po6sieHa Ha OCHOBI CTBOPEHOI METOL0JIOTII CUCTEMA METOLiB
CErMEeHTAllii HUKIIYHUX CUTHAJIIB JO3BOJISIE TPOBOAUTH ineHTUdIKALLi0 iX CETMEHTHUX i AUCKPETHUX PUTMIYHUX

CTPYKTYP 3 IiABUIIEHOI0 TOYHICTIO [IpY iX aBTOMaTU30BaHOMY OIIpalllOBaHHI. YIOCKOHaNIEHO MeTog, ineHTudikarii



PUTMIYHOI CTPYKTYPH 3a PaXyHOK BUKOPMCTAaHHS METOJIiB iHTepIOJIALii KBaAPATUYHMM YU KyOiYHUM CIJIAIHOM Y
IIOPiBHSIHHI 3 BilOMUM METOJOM ifleHTudiKalii puTMiYHOi CTPYKTYPHY Ha OCHOBI KYCKOBO-JIiHiHOi iHTeproisLji.
Po3pobseHo meTon afanTUBHOI ineHTUdiKalil pUTMIYHOI CTPYKTYPH LMKJIYHUX CUTHAJIB, SIKUI MICTUTB SIK
CKJIaI0Bi METO/I, BUBHAUEHHS OJATKOBUX €JIEMEHTIiB PUTMiYHOI CTPYKTYPH Ta METO, BUBHAYEHHS ONITUMAJILHOTO
N0JIIHOMA Ha BiJlIOBifHOMY cermeHTi. Po3po6ieno meTton Bepudikalii Mmozeseil Ha OCHOBI IEPEBIPKU TiNnoTe3u Npo
HaJIeXHICTb JOCiIKYBaHOTO CUTHAJTY [0 KJlacy LUKJIiYHUX. PO3po6eHo MaTeMaTuyHi 3acobu inenTudikanii
CETMEHTHUX Ta OLIHIOBaHHS PUTMIYHUX CTPYKTYP, SKi B LIJIOMY MiABUILYIOTb TOYHICTh METOMIB JUCKPETU3ALl,
CTaTUCTUYHOTO OIPALIOBAHHS Ta KOMITIOTEPHOTO MOZEJIIOBAHHS IMKIIYHUX CUTHAJIIB, IPUIATHI 1711 BUKOPUCTAHHS
B IIPOIpaMHO-anapaTHUX CUCTeMax HUPPOBOi 06POOKY (IialrHOCTUKYU UM IIPOTHO3YBAHHS) Pi3HUX LUKJIIIUHAX

CUTHAaJIIB.

2. The dissertation is dedicated to the solution of the scientific problem which consists in the creation of new
methods for identification of segment and rhythm structures of cyclic signals, which provide improved accuracy of
cyclic signals processing and computer modeling in automated digital data processing systems. Considering the
fact that there is a repetitive structure of cyclic signals, which is due to phase expansion in time or space of cyclic
occurrences and processes - a methodology for constructing methods of segmentation (mathematical models of
which are cyclic functions with segment structure) of different cyclic signals is created. The system of new
methods of segmentation of cyclic signals was developed on the basis of the created methodology. It allows
identifying their segment and discrete rhythm structures with increased accuracy at their automated processing
within the framework of deterministic and stochastic mathematical models of cyclic functions with a variable or
constant rhythm. There were improvements made in the method for identifying the rhythm structure of cyclic
signals through the use of methods of interpolation by the means of a quadratic or cubic spline in comparison with
the known method of identification of the rhythm structure on the basis of piecewise linear interpolation. The
method of adaptive identification of the rhythm structure of cyclic signals was developed, which includes, as its
components, the developed method of determining additional elements of the rhythm structure and the developed
method of determining the optimal polynomial in the corresponding segment. Considering the greater number of
elements of the rhythm structure, this allowed evaluating the type of optimal polynomial among the linear,
quadratic and cubic ones in the investigated segment. This also allowed choosing a method of evaluating the
rhythm structure in the investigated segment among the known method (based on piecewise linear interpolation)
and the developed one in the process of work (based on quadratic and cubic splines). The achieved results gave a
possibility to adaptively evaluate the investigated segment and improved accuracy of identifying the rhythm
structure of cyclic signals. There was developed a method of verifying the models of the investigated signals which
is based on testing the hypothesis of the relation of the investigated signal to the class of cyclic signals for the
suitable, correct application of the methods developed in the process of this study (during the processing of cyclic
signals). The mathematical model and methods of statistical development of the surface formation process on the
metal’s outer layer, caused by the effect of mechanical or laser shock-wave force on it, in a form of a cyclic random
process with a segment structure, was delineated. Mathematical tools were developed of identifying the segment
and evaluating rhythm structures that increase the overall accuracy of methods of processing of cyclic signals, in
particular, sampling methods, statistical processing and computer simulation of cyclic signals. These tools are
suitable for use as components of specialized programs in both software and hardware digital processing systems
(diagnostics or forecasting) of different cyclic signals: in cardiac diagnostics systems, in systems of technical
diagnostics of the state of the surface of metals and in systems of analysis and forecasting of economic cyclic
process.
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