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Abstract: Blood pressure is a major physiological indicator of human body. Continuous measurement of

arterial blood pressure in each cardiac cycle is an important basis for real time diagnoses. Most of the cuffless
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continuous blood pressure measurements are performed according to the predictive models based on the pulse
wave and electrocardiogram signals. However, they may produce errors due to the limited measurements. In
this paper, multiple physical signs, such as impedance cardiogram, are explored to improve the measured
accuracy of blood pressure. Experiments were conducted upon 55 volunteers, and results show that the random
forest model based on multi-parameter feature fusion is able to reduce the average absolute error of systolic and
diastolic blood pressure prediction by 13.79 mmHg and 9.30 mmHg, respectively. It proves that the proposed
cuffless blood pressure prediction model based on the multi-feature fusion could improve the accuracy of blood
pressure prediction.
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Fig.1 Extraction of multiple signal feature points
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Table 1 89 features extracted from multiple physiological signals
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Table 2 Preferred clusters of features

HRIE 45 HE T B Pearson MIC 5F HER1E W BH Pearson MIC
F6  PTT V514 0259  0.117 F52 ICG 55 H % -0.330  0.167
F7 PAT 0.186  0.132  F53 ICG 55 ¥ME 0.020 0.047
F8 PATm 0.142  0.098 F55 ICG 55 4ME 0.191 0.083
F9 PTTm 0211  0.096 F57 ICG 15 5w E 0292  0.119
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F34  RSP{Z5H -0226  0.154 F77  PPG 1Z 5 [FIHBR -0.203 0.105

F35 RSP{E5ft -0.162  0.156 F79  EBI {3 SR -0.181 0.083

%
F36  RSP1Z5J -0.111  0.109 F87 ECG 55 HAHKH 0.072 0.059
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Table 3 Prediction results of different feature models

;i RZETER SBP (mmHg) DBP (mmHg)

PTT Selected All PTT Selected All

LR MAE 16.35 / / 11.21 / /

STD 20.21 / / 14.35 / /

ME -0.15 / / -0.10 / /
XGBoost MAE 16.12 2.80 2.89 10.90 1.96 2.04
STD 19.89 4.28 4.34 14.14 2.86 3.05
ME -0.21 0.13 0.21 0.06 0.11 0.19
RF MAE 16.28 2.56 2.74 10.99 1.91 2.08
STD 20.09 4.06 4.34 14.18 2.80 3.24
ME -0.16 -0.06 -0.08 -0.11 -0.03 -0.03
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B2 SHEEVAFMESE (a) « XGBoost FUMAASE (b) A1 RF FABSE (o)
Fig.2 Linear regression prediction scatter plot (a), XGBoost prediction scatter plot (b) and RF prediction
scatter plot (c)
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Table 4 Comparison of related work

AT &9 SBP (mmHg) DBP(mmHg)
MAE STD MAE STD

A [E] 5] PPG 14.71 10.79 6.74 6.11
U-Netl!9 PPG 3.68  4.42  1.97 2.9
B 20 PPG, ECG 309 2.76  2.11  2.00
BhEER TR PPG 3.75  5.46  3.10 3.93

BEWLZRM (AX) PPG,ECG,ICG,RSP 2.56 4.06 1.91 2.80
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18 3 5
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