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ABSTRACT 

Precise spectral assessment of heart rate variability (HRV) and respiratory signal provides valuable 

information for clinical setting and diagnoses any cardiac abnormalities as well as detection of cardiac 

disease. The wavelet transform (WT) methods have emerged over recent years as an influential tool to 

interrogate of non-stationary HRV and respiratory signals in frequency and time-frequency domain. The 

emerging function of an adaptive continuous Morlet wavelet transformation (ACMWT) method was used 

in this paper to analysis HRV's time-frequency physiognomies and respiratory signals of healthy young 

(HYNG) and elderly (HELY) subjects. Adaptation of this technique was based on maximum energy 

concentration. First, ACMWT has been validated on non-stationary artificial signals as similar to 

dynamic changes in HRV signals. A goodness of fit test as Kolmogorov-Smirnov (KS) test and 

autocorrelation function (AFC) in the form of transformed quantiles was also used to test the robustness 

of proposed method. ACMWT was observed to be comparatively better within the desired confidence 

limits. The power spectral characteristics of HRV signals of HYNG and HELY subjects were 

demonstrated in time-frequency domain and measured the value using median interquartile range of band 

power spectra. Global results show that HRV's low-frequency power spectra (LFp) and high-frequency 

power spectra (HFp) indices are decreased in HEG relative to HYG subjects (p<0.0001). 
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1. INTRODUCTION 

Generally, variations of cardiovascular signals, especially the heart rate variability (HRV) and respiratory 

signals are investigated in the time domain by expert physicians. But diseases related to cardiac may not 

generally be evident in the time-domain analysis (Bigan and Woolfson, 2000). This conventional strategy 

for diagnosis seen that the accuracy and the precision of the diagnosis relies upon the expertise 

cardiologist. However, time domain provides the excellent time resolution, but does not give spectral 

information. The sympathetic and parasympathetic activity of autonomic nerves system (ANS), 

breathing, thermoregulatory cycles (R I KITNE, 1980) or fluctuations related to plasma renin activity 

(Koh et al., 1994; D. L. Eckberg, 1985), including changes of activity, posture, autonomic outflow, 

temperature regulation, state of arousal (CJ et al., 2001; Vornanen, Ryökkynen and Nurmi, 2002), 

humoral system, efferent neural information from arterial baroreceptors to the cardio regulatory center, 

myocardial contractility and systemic vascular resistance are functioning or visible in particular 

frequency band (Kamath et al., 1987; Kamath and Fallen, 1993). This reality has persuaded the utilization 

of   frequency   domain strategies,   for example,   Fourier transform (FT),   for investigation






































