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Abstract

: Aiming at the problems of complex structure, large size, unsuitable wearability, and restriction of patient move-
ment in the existing continuous non—invasive blood pressure measurement equipment, a wearable device is de-
signed to measure human blood pressure in real time. The electrocardiogram (ECG) —pulse wave signal is ob-
tained synchronously through the hardware device, and a signal processing algorithm was designed to extract fea-
ture points for subsequent blood pressure estimation. The electro—pulse —blood pressure signal of MIMIC data
center is used to calculate the pulse wave transmission time and pre—ejection stage, and the linear regression
analysis is carried out using the least squares method, and the blood pressure measurement model is constructed
to realize the personalized blood pressure detection algorithm. The experimental results show that when using this
technology to detect human blood pressure, the standard deviation of the error is within the range of + 8 mmHg
(1 mmHg=133 Pa), and the average absolute error is less than 5 mmHg, which meets the requirements of the

AAMI international sphygmomanometer accuracy evaluation standard.
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Fig.1 Definition of PTT
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Fig.2 Flowchart of algorithm implementation
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Fig.3 Partial circuit diagram
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Fig.7 Filtered PPG signal
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Tab.1 Prediction results of SBP in MIMIC data

G5 TR SBP/mmHg ~ SCPR SBP/mmHg 225 SBP/mmHg
1 74.171 73.980 0.191
2 73.986 73.930 0.056
3 73.929 74.000 -0.071
4 74.526 74.530 —-0.004
5 74.528 74.560 -0.032
6 74.526 74.540 -0.014
7 74.626 74.590 0.036
8 74.590 74.630 -0.040
9 74.644 74.600 0.044
10 74.504 74.520 -0.016
11 74.526 74.520 0.006
12 74.510 74.530 —-0.020
13 317.739 318.160 -0.421
14 318.051 317.950 0.101
15 317.885 318.500 -0.615

7.1 mmHg=~133 Pa, A,
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Tab.2 Prediction results of DBP in MIMIC data
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Tab.4 MAE and SD of prediction results in measured data

G’ T DBP/mmHg ~ SZFR DBP/mmHg 1% 2%/mmHg
1 72.365 72.530 —-0.165
2 72472 72.390 0.082
3 72.505 72.470 0.035
4 72.867 72.880 -0.013
5 72.867 72.890 -0.023
6 72.867 72.880 -0.013
7 72.942 72.900 0.042
8 72.893 72.920 -0.027
9 72.965 72.910 0.055
10 72.862 72.870 -0.008
11 72.872 72.860 0.012
12 72.865 72.870 —-0.005
13 310.131 310.330 -0.199
14 310.164 310.280 -0.116
15 310.147 310.550 -0.403

2 MAE/mmHg SD/mmHg
SBP DBP SBP DBP
1 4.403 3.924 4525 3.979
2 1.383 2.462 1.654 2.923
3 1.127 2.923 1.129 3.614
4 4.500 1.904 4528 1.921
5 2,510 4.000 3.026 4472
Ty 2784 3.042 2972 3382

&3 MIMIC RN LR FHBAXIREMIREE
Tab.3 MAE and SD of prediction results in MIMIC data

G MAE/mmHg SD/mmHg
SBP DBP SBP DBP
1 0.086 0.094 0.092 0.108
2 0.017 0.016 0.020 0.017
3 0.040 0.041 0.040 0.043
4 0.014 0.008 0.015 0.009
5 0.379 0.239 0.434 0.268
i 0.107 0.080 0.120 0.089
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Fig.8 Prediction results of SBP in measured data
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