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Heart rate detection based on ballistocardiogram signals
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Abstract: In view of the lack of anti-interference in existing heart rate detection based on ballistocardiograms, a robust heart

rate detection model is proposed. After compensating the interfered fragments in the original signal, J-peak is taken as feature

waveform, and J-wave features are amplified based on the filtering of J-peak frequency band and enhanced differential

processing. Finally, an improved peak extraction algorithm is designed to locate the heartbeat and then obtain the estimation

of heart rate. The experimental results show that the model used in the study has good adaptability to ballistocardiogram

signals in different situations. The average coverage rate of beat by beat detection is 98.3%, and the average accuracy reached

98.4%. The heart rate output is in high consistency with gold standard, with an error controlled within £5%. Moreover, the

real-time operation is satisfactory. The proposed method can provide an appropriate heart rate detection scheme for clinical or

family health care.

Keywords: ballistocardiogram; heart rate detection; non-contact; peak detection
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Fig.1 Flowchart of heart rate detection model
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Fig.2 Recognition and compensation of body motion signals
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Tab.1 Signal distortion ratio and variance of each channel
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Fig.3 Ballistocardiogram (BCG) signal preprocessing
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Fig.4 Enhanced differential processing of BCG signal
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Fig.5 Schematic diagram of J—peak localization
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Tab.2 Heartbeat test results of 5 subjects

Ji's OBk J~ TP FN FP CR/%  PR/%

1 704 694 687 10 7 98.58 98.99
2 751 735 723 16 12 97.87 98.36
3 733 724 719 9 5 98.70 99.30
4 698 683 662 15 21 97.85 96.92
5 726 715 706 11 9 98.48 98.74
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