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Fig. 3. New equivalent model Fig. 4. Simulated frequency response of a new model
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WAVELET ANALYSIS OF AUDITORY EVOKED POTENTIALS

Krashenyi I.; Popov A., PhD, Associate Professor
Department of Physical and Biomedical Electronics, National Technical University of Ukraine “Kyiv Pol-
ytechnic Institute”

Among the complex objective methods used to diagnose hearing loss in infants, from newborn period,
registration of auditory evoked potentials (AEP) is of particular importance [1, 2]. To identify the character-
istics of AEP visual analysis methods for identification and detection are primary used, which is not conven-
ient and very subjective, leading to possible mistakes and uncomparable results. Employing of automated
techniques for AEP analysis could be useful for this purpose.

Thus researcher needs to choose optimal method of signal processing to analyze the quality of hearing
[2]. The purpose of this study was to create a new method based on continuous wavelet transform for detec-
tion of V wave in auditory evoked potentials.

Auditory Evoked Potential signals are transient electrical biosignals produced by various regions of
the human brain in response to auditory stimuli (such as a periodic repetition of “clicks”). The absolute la-
tency of wave V has received the most widespread clinical attention in differential diagnosis in estimating
hearing sensitivity. The importance of wave V is due to its robust character and reliability under varying
measurement condition and due to its predictability with decreasing stimulus intensity. An increase in laten-
¢y with decrease in the stimulus intensity is common to all neural system; that is, neural firing becomes less
frequent as the magnitude of the stimulus decreases.

In this work a new method of localization of V wave in AEP using wavelet analysis [3] is proposed.

As mother wavelet Morlet mother function [3] is used. This mother function is selected in this ap-
proach because of shape similarity with wave V. The algorithm based of the proposed technique was imple-
mented in MatLAB. During testing program 65 pairs of AEP signals have been processed. Among the 65
pairs - 40 pairs of signals, which are determined visually as hearing, and 25, in which the lack of hearing was

-visually defined. Of the 40 pairs of signals, which is determined visually hearing, in 33 our approach gave
correct results. And out of 25, which visually defined as the lack of hearing, the program has identified the
lack of hearing in 20. In the work standard measures of sensitivity, selectivity and specificity were defined.
The technique has sensitivity 82.5 %, selectivity — 86.84 %, a specificity — 74.74 %.

X MixkHapoaHa HayKOBO-TeXHi4Ha kKoHdepeHLis
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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

X MixHapo/Ha HayKOBO-TEXHiuHa KOHpepe i
“QizuYHi MPOLIECH Ta ToNA TEXHIYHUX i Gionoriuamx 06’ exris”

77


http:31115_OtaVilllUl8t.of
http:OoefIIcl.nt

