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Fig.1 Example ofdetection ofV 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 OFHEART 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 modem diagnostics of human body state. 
Variations of heart rate can be caused by neurohumoral relUllation background, health reserve, sympatho­
parasvmpathic 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 

X MhKHapo.llH8 HaYKOBo-TeXHitma KOHq,epeHuUI 

"cl>i3JAHi npoUecH T8 DOJlJl TeXHiqHHX i 6ionoriQHHX 06'eKTiB" 


77 

http:31115_OtaVilllUl8t.of
http:OoefIIcl.nt


EIOJIOrnHI TA ME,l{HlllII IIPHTIA,l.I;H I CHCTEMH 

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. 2 - Decomposition ofheart rate signal from the same patient as on Fig.! but during meditation 
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SIOJIOINHI TA ME.r.tINHI ilPJiI.JIA,lU1 I CHCTEMH 

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 alternations in biological 
signals at different scales separately. 

REFERENCES 
1. Mikhailov V. M. Heart rate variability: the experience of practical application, 288 p., Ivanovo 

State Medical Academy Publishing, Ivanovo; 2002. (in Russian) 
2. Goldberger A. L., Amaral L. A. N., Glass L., Hausdorff J. M.,Ivanov P. Ch., Mark R. G., Mietus 

1. E., Moody G. B.; Peng C. K.; Stanley H. E. "PhysioBank, PhysioToolkit, and PhysioNet: Components ofa 
New Research Resource for Complex Physiologic Signals", Circulation, 101(23), pp. e215-e220, 2000. 

MMHl(HHCKARPEASHDHTAl(HOHHAJI AlIIIAPATYPA 

AHmoHOSQ E. H. , ,,6.11., OoI4BHm 
KpeMeHflyzcKuU HQ14UOHIIJI6HIJ'U ynusepcumem UMenu MIIXQUIIQ OCmpOZpaOcKOZO 

OCHameHMe pea6HJl~OHHblX yqpe)lC)l;eHHH (60nbHHU;, UeHTpOB, OTtleneHHH) cOBpeMeHHhlMH TeX­
HH"IecKHMH CpetlCTBaMH, a TaIOKe HX COBepmeHCTBOBaHHe H cootl8HHe HOBbIX 06pa3u;oB B H8CTOJllllee BpeMJI 
lBJIJIeTCJI axryanbHLIM BOnpOCOM MetlJmHHCKoit pea6HJlHTau;HH. B 60nbIDHHcTBe $H3HOTepaneBTH'IeCKHX 
OTtleneHHit (OCHOBHaJI cTf'YKTYPa pea611JlH1:'aIJ;H0HHhlX yqpe)lC)l;eHHit) HMelOlllaJIC2 annapaTypa no CBOHM 
TeXHH'lecXHM xapaKTepHCTHKaM, 3C'feTH1IecKOMY o$opMneHHIO, YJl06CTBY H Ha)le)KHOCTH B 3KcnnyaT8UHH, 
YCTapena, He COOTBeTCTB)'IOT C)'1IlecTBYJOIQHM HOpMaTHBHbIM Tpe60B8HHj(M. 

OJlHHM H3 B03MO)KHbIX nyreit MOJlepHH3au;HH TeXHIRecKOH: 68.3&1 MeJlHUHHCKOH: pea6HJlHTau;HH JlBnJl­
eTCJI OCHatu;eHHe OTJleneHHH Ka1leCTBeHHOit pea6~OHHOH: annapaTYPOH: BeJlYlUHX MHpOBblxnpOH3BO­
tlHTeneA ("Gymna Uniphy", "GBO", "BTL" H JlP.), KOTopbIe B HacTOmu;ee BpeMJI npHcyrcTBYJOT Ha pblHKe 
annapa1Ypbl YxpaHHbJ. OHM 3aHHMaJOTCJI He TOnbKO pacnpOCTpaHeHHeM C06CTBeHHOH: npo,o;yxu;HH, HO H 
06ecneIDfB8IOT 06yqeHHe nepcOHana, HH$OpMau;HOHHYIO nOMeJDKKY annaparypbl cBoero npoH3BOtlCTBa. 

B TO)Ke BpeMJI, 60nee nepcneKTHBHbIM H 3KOHOMH'IecKH uenecoo6p8.3HhlM JlMJleTCJI nOMep)I(Ka OTe­
'IecTBeHHbIX npOH3BO.llHTeneit, XOTOphle MOryI' HJlon)KHbl peaJIH30BhlBaTb 3anpOChl npaKTH'.fecKQH: pea6HJlH­
TOJIOfHH. Ha Ha'laJIbHOM :nane npoH3BOJlCTB8 COBpeMeHHoit pea6HnHTaUHOHHoit annapaTypbJ ee H3roTOB­
JIeHHe MO)KeT DpoHCXOtlHTb Ha OCHOBe 38py6e)l(J{bIX KOMnneKrylOlllHX MaTepHaJIOB C nOCJIeJlYJOlllHM BbI­
nyCKOM JIHu;eH3HOHHOH: npOJlYXU;HH H COOJl8HHB Ha HX OCHOBe OpHrHHaJIbHbIX p8.3pa6OTOK. COTPYJlHHl.fecTBO 
npoH3BOtlHTeJIeH: pea6HJIHTaUHOHHOH: annapaTypbI H Yl.fpe)KJleHHH: MeJlHU;HHCKOH: pea6HJIHTaUHH Tpe6YeT 
rocYJlapcTBeHHoro peryJIHPOB8HHj( H nOMepxa<H - IOpHJlH"leCKOH:, $HHaHCOBOH: H opraHH3aU;HOHHOH, lfTO 
n03BOJIHT BKpaTKHe CpOKH Hana,rurrb B&lnyCK HeJlOpOroH: H KalfeCTBeHHOH pea6HnHTaUHOHHOH anrraparypbl. 

B HacTO,uu;ee BpeMJI BblJlenJllOT TaKHe uanpasneHID[ C03)laHIDI pea6HJIHT8UHOHHOH annapaTyphl: 
- so-nepBbIX, BLInyCICaJOTCJI CJIOjl(JfJ)le XOMnneKCbl )lIDI JI8.3epOTepaIIHH, MarHHTOTYP6orp0Hbl, TPa­

KOMIlbJOTePbI )lIDI BbITJDKeHID[ n03BOHOlfHHKa, XOTOphle, K8.K npaBHJIO, YCTaHaBJIHBaJOTCJI B CneUHaJIH3HpO­
BaHHbIX OTJleneHmIX 60JILHHu; BOCCTaHOBHTeJIbHOrO JIelfeHID[; 

- BO-BTOpbIX, TPa.ztHUHOHHO DpoH3BO)lHTCJI annaparypa Jl1IB CTaUHOHaPOB 60J1bHHU; cYBt}, CBt} H 
T.n.). Cpe)lH JroH annapaTyphl MO)KHO BhlJlenHTb q,H3HOTepaneBTH'IecKYJO JIHHHIO COBpeMeHHbIX annapaTOB 
C MHKponpou;eCCOpaMH, OTBe1faJOIlUtM MHpoBhlM TPe60B8HHJJ.M H TeXHKKe 0030naCHOCTH, $HpMbl "BTL". 
~HpMa 06ecne1fHBaeT rapaHTHiiHoe 06cJl)')KHBaHHe annapaTOB H cHa6)KeHHe 3anacHhlMH l.faCTJlMH. IlpeJl­
CTaMBeTCJI nepcneKTHBHbIM MOtlepHH3a.u;HJl $H3HOTepaneBTH1fecKHX OTJleneHHit JroH: annaparypoH. B He­
XOTOpoM CMblCJIe, 3TH npH60Phl - naJIOH )lH3aH:Ha H Kal.feCTBa. OcHoBHhle HX npeHMYllleCTBa - npoCTOTa, 
Ha)le)fCHOCTb HJIerxocTb Bpa60Te; 

- B-TpeTbHX, B8)KH0H: TeHtleHUHeH JlMBeTCJI C03JlaHHe nOPT8THBHOH: pea6HnHTauHoHHOit annapaTyphl, 
KOTOPaJI MO>KeT HcnOnb30BaTbCJI He TOJIbKO B 60J1bHHu;8X, HO H B aM6YJIaTOpHO-nOnHKJIHHHlfecKHX ycnOBH­
Jlx, 6hlry. 

C yqeTOM YX8.3aHHbIX HanpaMeHHH pa3BHTIDI TeXHHlfecKoro 06eCne1feHIDI MeJlHu;HHCKOH pea6HJIHTa­
UHH, COBpeMeHHblMH TPe60BaHIDIMH K BblnyCKaeMOH pea6HJlHTau;HOHHOH annaparype, KOTOphle He06xoJlH­
MO YIDfThlBaTb B ee DpoH3BOtlCTBe, JlMBlOTCJI: 

X MbKHapoJU18 HayxoBQ-TeXHi1fHa KOH$epeHu;UI 

"~i3H"1Hi nponecH 1'8 nOM TeXHi'lHHX i 6iOJIOri1fHHX 06'eKTiB" 
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