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Dynamic pulse rate variability extraction method
based on improved sliding window iterative DFT

Chou Yongxin' > Zhang Aihua' > Yang Xiaohua®
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Abstract: Aiming at the defects that the existing pulse rate variability ( PRV) extraction methods are sensitive to noise and sampling fre—
quency and require heavy computation a new method is proposed to extract pulse rate variability ( PRV) from the fundamental compo—
nent of dynamic PhotoPlethysmoGraphy ( PPG) signal. Through simplifying the sliding window iterative Discrete Fourier Transform
( DFT) and adaptively adjusting the sliding window width the computation speed and accuracy of fundamental component of the dynamic
pulse rate signal are improved. Furthermore the dynamic difference threshold and manual detection method are combined to extract the
PRV signal which is used as a criterion to analyze the accuracy of the proposed method. The proposed method was used to extract the
PRV signals of the PPG signals under the conditions of various sampling frequencies and various noise levels as well as when the sub—
jects are in different states ( rest visual fatigue arrhythmia and etc.) . Experiments were designed to verify the accuracy and real-time
performance of this method in extracting the Dynamic Pulse Rate Variability ( DPRV) signals. The results show that the proposed method
still has high accuracy under the conditions of different sampling frequencies different noise levels as well as when the subjects are in
different states; and the proposed method can extract the dynamic pulse rate variability ( DPRV) accurately and in real-time.
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Fig. 1 Principle of the improved sliding window iterative DFT
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