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Fig.1 Example of detection of V wave for the case of hearing

Thus the new method of analysis of auditory evoked potentials using wavelet analysis was developed,
which gives better results comparing with other existing published methods. Morlet mother function is used
in this approach because of shape similarity with wave V.
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MULTICOMPONENT DECOMPOSITION OF HEART RATE FOR PATIENTS PRACTICING THAL-
CHI MEDITATION

Popov A., PhD, Associate Professor

Department of Physical and Biomedical Electronics, National Technical University of Ukraine “Kyiv
Polytechnic Institute” (Kyiv)

Heart rate variability (HRV) analysis plays important role in modern diagnostics of human body state.
Variations of heart rate can be caused by neurohumoral regulation backeround, health reserve, sympatho-
parasympathic balance and even overall quality of life. HRV analysis can be used for evaluating the state of
heart and central nervous system in diseased patients, as well as for healthy persons. Changes in heart rate
and its variability can be observed over time intervals of different duration, hence these changes could be
caused by processes of different duration. Information about oscillations in heart rate represented separately
for different time scales could be useful for diagnostics [1]. '

In this work the new technique of heart rate signal decomposition into components in which only
changes of different durations are presented separately from each other is developed. This technique for
decomposing the signal into different components employs orthogonal dyadic wavelet transform of discrete
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signals. The scales of decomposition are selected preliminary by newly developed approach of setting the
correspondence between time scale of changes in signal and duration of scaled mother wavelet function.

The application of the proposed technique is illustrated with decomposition of heart rate signals from
healthy subjects practicing Thai-Chi meditation [2]. Parts of a signal corresponding to slow heart rate
fluctuations and the series of detalization parts which correspond to fast fluctuations each for different scales
(Fig. 1-2) could be obtained separately and used for further analysis.
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Fig. 1 — Decomposition of heart rate signal before meditation
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Fig. 2~ Decomposmon of heart rate signal from the same patient as on Fig.1 but during meditation
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Proposed technique is capable to extract signal components with fluctuations of various time durations
from the heart rate signal. It is promising for detailed thorough analysis of time altematlons in biological
signals at different scales separately.
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MEJHITHHCKAA PEABH/THTAITHOHHAA AIIIIAPATYPA

Anmonosa E. H. , k.6.1., doyenm
Kpemenuyzcxuit nayuonanonsii ynusepcumem umenu Muxauna Ocmpozpadckozo

OcHameHwe peabGHIHTAIHOHHBIX YapexaeHHH (GoNbHHL, LIEHTPOB, OTAENEHHIH) COBPEMEHHEIMH TeX-
HUYECKHMH CPE/ICTBAMH, a TAKXKE WX COBEPHICHCTBOBAHHE H CO3/IaHMe HOBBIX 00pa3siioB B HACTOALLEe BpeMs
ABJIAETCH AKTYANBHBIM BOIPOCOM MeOUIMHCKOHM peabwnuranmuu. B GonbuidHcTBe ¢H3MOTEpaneBTHUYECKHX
otneneHuit (OCHOBHaA CTPYKTypa peaCMIMTAIMOHHBIX YYpeXieHHH) HMeouwascs anmaparypa 1o CBOMM
TEXHHYECKHM XapaKTePHCTHKAM, SCTeTHUECKOMY OQOpMIIEHHIO, YAOOCTBY M HAIEXKHOCTH B IKCILIYaTalHH,
ycTapeiia, He COOTBETCTBYIOT CYBIECTBYIOUIHM HOPMATHBHBIM TpeGOBaHHSM.

OngHuM 13 BO3MOXXHEIX IyTe# MOJepHH3aLMH TeXHIIecKkol 6a3bl MeIHIHHCKOM peabunuTauum ABns-
€TcA OCHAUIEHHE OT/e/eHHH Ka4eCTBeHHOM peaGMIHMTAIMOHHON anmapaTypod BedyIIHX MHPOBBIX TIPOH3BO-
aurene#t (“Gymna Uniphy”, “GBO”, “BTL” u ap.), KoTopbie B HacTOsIlee BpeMsA NIPHCYTCTBYIOT Ha PhIHKE
anmapatypbl YKpauHbl. OHH 3aHHMMaIOTCA HE TOJIBKO pacnpocTpaHeHHeM COOCTBEHHOHM HpOXyKLMM, HO H
ofecneynBalot 00yueHHe nepcoHana, HHYOPMAIMOHHYIO NOIEPHKKY allTapaTyphl CBOEI0 NPOH3BOJCTBRAE.

B Toxe ppems, Gosiee MepCIIEKTUBHBIM H SKOHOMHYECKH LieNiecoo0pa3HbIM SBIAETCA MOMJIEPIKKA OTe-
YECTBEHHBIX NPOH3BOMTENEH, KOTOPBIE MOTYT H [I0JDKHB! PSAIH3OBLIBATH 3aNPOCH! IpaKTHYeCKON peabunn-
Tonorvd. Ha HayansHOM 3Tane MpOHM3BOACTBA COBPEMEHHOM pealWIMTALUMOHHON annaparypsl ee H3rOTOB-
NIEHHE MOXXET NPOHCXOAUTh Ha OCHOBE 3apyOeXHBIX KOMIUIEKTYIOLHMX MATEPHAIOB C NOCIEAYIOWIUM Bbl-
IyCKOM JIMLIEH3HOHHOM MPOTYKIHM B CO3JaHMs Ha HX OCHOBE OPHTHHAIBHBIX paspaborok. COTpyIHHYECTBO
ApoH3BOAMTENeH peaCHiINTAlMOHHOM anmaparypbl H yYpexXIeHHH MeNHLMHCKOM peaGunurauud Tpedyer
rOCYJApCTBEHHOTO PEry/MpOBaHAA U NOANEPXKKH — IOpPHIANIECKOH, GHHAHCOBON M OpraHM3ALMOHHOH, 4TO
TIO3BOJIAT B KPATKHE CPOKH HAIAAMTH BEITYCK HeZIOpOroi ¥ KauecTBeHHON peabHAHTaHOHHOH animaparypsl.

B HacTosiuee BpeMs BEIISMIOT TAKME HANPABIEeHHs CO3NaHHA peabWIHTALMOHHOH annapaTyphl:

— BO-TIEPBBIX, BBIMYCKAIOTCA CJIOMHBIE KOMIUIEKCHl JUIS J1a3epoTepaliiy, MarHHTOTypOoTpoHsl, Tpa-
KOMITBIOTEPHI U1 BBITSDKCHHA MO3BOHOYHHKA, KOTOpbIE, KaK MPaBMIIO, YCTAHAB/IMBAIOTCH B CIIELHANH3HPO-
BAaHHBIX OT/eIEHHAX OOIBHHI] BOCCTAHOBHTENIBHOTO JICYSHHS;

— BO-BTOPBIX, TPaJMUMOHHO NMPOM3BOAMTCH anmnapatypa Juis craumoHapos Gonpnuu (YBY, CBY u
1.11.). Cpeas 310 armapatypbl MOXHO BbLIETHTb HHIHOTEPANeBTHYECKYIO JIHHAIO COBPEMEHHBIX aNnaparos
¢ MMKPOIMPOLECCOPaMH, OTBEYAIONIHM MHMpPOBBIM TpeGoBaHMAM M TexHHKe OesomacHocTH, ¢upmbt "BTL".
DupMma ofecrieunBaeT rapaHTHitHOe o0CNY)XHBAHHE annapaToB U cHalXeHHe 3anacHBIMH YacTAMH. [Ipen-
CTABJIAETCH MEPCIIEKTHBHBIM MOAEPHH3aLMS (H3HOTEpaneBTHYECKHX OT/CIeHUI JTol armapatypoi. B He-
KOTOpPOM CMBiclie, 3TH mpubopb! — 3TanoH Ju3aliHa ¥ xavyecTBa. OCHOBHBEIE HX NPEHMYINECTBA — MPOCTOTA,
HA/IeXXHOCTH H JIETKOCTH B pabore;

— B-TPETbHX, BKHOH TeHAeHuMeil ABIAeTCA CO3/JaHHe NOPTATHBHOM peaGunuTaUHOHHON annaparypsl,
KOTOpas MOXET MCTIOJB30BATHCA HE TOMBKO B GONBHHLAX, HO ¥ B aMby1aTOPHO-TIONHKTHHHYECKHUX YCIIOBH-
1X, OHITY.,

C y4eTOM yKa3aHHBIX HANPABICHKI Pa3BUTHA TEXHHYECKOro obecneveHns MeIHLMHCKOH peabuinTa-
MM, COBPEMEHHBIMH TPeGOBaHHAMH K BHITYCKaeMOl peaCHIHTaLHOHHOM annapaTtype, KoTophbie Heobxoau-
MO YYHMTHIBaTh B €€ POH3BOACTBE, ABNAIOTCA:
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