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Abstract: BallistoCardioGram (BCG) can be used for contactless detection of vital signs. In BCG’s beat-to-beat
heart rate extraction, the lower mean absolute error is of great significance for accurately obtaining the user’s
Heart Rate Variability (HRV) indicators. In order to solve the shortcomings in the accuracy of beat-to-beat
heart rate calculation of most current methods, a BCG acquisition system based on piezoelectric ceramics
sensor is designed in this paper. By adopting a suitable structure for the sensor‘s shell and a suitable sampling
frequency, the sensitivity of the sensor and the time resolution of the BCG signal are increased. Through the
analysis of BCG, the most suitable components in BCG is found to extract beat by beat cardiac cycle. At the
same time, this paper proposes an adaptive template matching algorithm using AP clustering to extract
accurately cardiac cycle information. Analysis of the data of 5741 heartbeats of 15 subjects shows that the
average error of the beat-to-beat heartbeat cycle is 0.48%, the Mean Absolute Error (MAE) is 3.78 ms, and the

heartbeat coverage is above 95%, which is better than other similar work.
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