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Research on J-Peak Extraction Method of Ballistocardiogram
Signal Based on FCN and BiLSTM *
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Abstract : Ballistocardiogram ( BCG ) technology is one of the promising approaches in non-invasive monitoring of vital signs. Accurately
extracting J peaks from BCG signals is of great importance for calculating BCG based vital sign indicators. A deep learning model based
on full convolutional neural network (FCN) and bidirectional long short-term memory ( BILSTM ) network is proposed to extract the J peak
from BCG signals,and a J peak correction algorithm is cooperatively designed. Compared with reported typical methods, the proposed
method requires less training data and has no limitation on the BCG signal length and heart rate range,so it is applicable for a wider
range of practical application scenarios. To verify the feasibility and effectiveness of the proposed method, BCG signals of 22 randomly-
selected subjects are collected and processed. The test results show that the proposed J-peak extraction method achieves the best recog-
nition accuracy and better robustness,which provides an optimized solution for the J-peak extraction of the BCG signal.
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P gl Rk 1 poR R T A SO
FIP AN SCIR 737 22 4432383 BCG £dls L i) A if
R A EFI FL Score, FEHITEH, T 1 AT ESR
Foh AL Be B 5 3 AR Y 77 5T UNet 97
ARG T IIRAE B A SO IR LS R, T
B ) 5 Ak B O B AE AR AV LR (Y BCG 55
B, T EEAE VTSR0 T 2RO BN 1 1 B Y8/
A5 I TR 1 0 RS W] B 25 55— A R A DL B
BCG 5%, X & S8 VU AL A FR i p— 26 J 14,
AN, M PR A BCG 15 5 1Y T IR 8K B
Qb , B TFRRR ) T AR 1) H ik 2 ] i T AR
TR T UNet 19 5365 DU RT LG 47 b Ak 23 i
T, FEFET UNet 73, 20 s 0 245 4 11 55
N FER AR 1] fE I, 75 2 A 28 8 B — A I B,
2 BCG 5 5 ih i — A 5T 7 R HESRAE A T e B
BF, DURKE FL T g J 0, AE S BRI # rh, AN TR 32
A ZIE ) BCC 7 5 I EIE R, T2 Fsh i
BI04 TRU 0 o 5, TG Yk 1 3 VIR 1
{H, AR S AR (% i Hh R 3R 1 o RGH I, 5l
T BRI A, AR N A shik AR
AN AR SO I8 HAS I — A3, B2 T LA FRAT:
B AKEER) BCG 155, (154 SCr A B #S 1 1 T
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F1 MAHEE ESEMEZMLE

Tt Precision/% Recall/% F1 Score
W RgrE BURED UNeIRET ATTHE BBUNED) UNel T ADTEE BT UNet J7ik )
1 98.05 93.47 95.28 98.71 94.17 95.95 0.98 0.94 0.96
2 97.41 93.97 94.24 98.15 93.04 94.87 0.98 0.94 0.95
3 97.78 91.93 94.21 97.02 92.13 94.68 0.97 0.92 0.94
4 95.82 92.66 92.12 95.10 92.18 92.86 0.95 0.92 0.92
5 96.87 92.87 93.82 97.68 93.37 94.32 0.97 0.93 0.94
6 97.32 93.14 95.42 98.19 93.96 96.26 0.98 0.94 0.96
7 97.61 92.51 94.48 98.35 93.02 95.41 0.98 0.93 0.95
8 96.53 91.34 94.12 97.31 91.88 94.87 0.97 0.92 0.94
9 96.61 91.63 93.41 97.27 90.64 94.16 0.97 0.91 0.94
10 96.42 90.74 92.87 96.92 89.92 93.42 0.97 0.90 0.93
11 96.83 91.23 93.16 97.41 91.79 94.52 0.97 0.92 0.94
12 98.12 92.42 96.42 98.42 93.12 96.12 0.98 0.93 0.96
13 97.64 93.65 94.88 97.24 92.78 94.26 0.97 0.93 0.95
14 97.92 92.36 95.62 98.21 92.58 95.48 0.98 0.92 0.96
15 98.20 92.93 95.25 97.86 92.71 95.31 0.98 0.93 0.95
16 95.63 89.24 91.27 95.91 90.11 91.69 0.96 0.90 0.91
17 98.67 93.43 96.33 97.95 92.47 95.87 0.98 0.93 0.96
18 97.47 92.33 94.89 98.21 92.84 95.61 0.98 0.93 0.95
19 97.87 92.71 95.23 98.63 93.47 96.02 0.98 0.93 0.96
20 98.21 93.14 94.59 97.49 93.63 95.27 0.98 0.93 0.95
21 96.87 90.41 93.78 97.31 90.95 94.37 0.97 0.91 0.94
22 97.42 92.77 95.14 98.06 92.11 95.68 0.98 0.92 0.95
SEHE 97.33 92.31 94.39 97.61 92.40 94.86 0.97 0.92 0.95
FrfEZ 078 1.13 1.25 0.84 1.14 1.11 0.008 0.011 0.013
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