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Method of ballistocardiogram signals modeling and feature extraction

REN Xuegian, CHEN Enwei, DING Jinlei, PENG Weibin
(Institute of Sound and Vibration Research, Hefei University of Technology. Hefei 230009, China)

Abstract; In this paper, a method of normal distribution based on Gaussian process regression(GPR)
was used to derive the posterior distribution, which was obtained by adding the single-cycle cardiac
phase parameter prediction on the basis of the prior distribution. The morphological model of human
ballistocardiogram(BCG) signals in the quiet state and in the post-exercise state was developed. The
BCG signals were extracted from experimentally acquired raw vibration signals to provide reference for
model features in the time and frequency domains. The body micro-vibration signal collected by the
sensor in the experiment was decomposed into multiple intrinsic mode component signals by the varia-
tional mode decomposition(VMD) method. The energy ratio of the energy in the eigenfrequency do-
main of each intrinsic mode component to the energy of each intrinsic mode component was calculated
separately, and then the intrinsic mode components whose energy ratios in the eigenfrequency domain
were far greater than those of other components were selected to perform adaptive reconstruction of
BCG signals. The agreement verification between model and experimentally reconstructed peaks was
achieved by the Bland-Altman method. The adaptively reconstructed BCG signals were processed by
the Shannon energy envelope method, and after that the characteristic peaks were detected by the slid-
ing window method, and the characteristic peak time intervals were calculated to obtain the cardiac cy-
cle and heart rate. This non-contact heart rate detection method can warn cardiovascular diseases.
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