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Reconstruction method for radial artery pulse wave based on deep learning
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Abstract: Objective To propose a reconstruction method based on deep learning for addressing the challenge of
reconstructing radial artery pulse wave from fingertip pulse wave. Methods A four-channel data acquisition system
PowerLab was used to non-invasively acquire finger pulse waves and radial artery pulse waves. The noise source in the pulse

wave signals were analyzed, and the stable signal waveforms were obtained after baseline removal, wavelet transform

denoising, and normalization preprocessing. The structure and parameters of the variational auto-encoder (VAE) network
model were designed. The model was trained using 10-fold cross-validation on data from 744 subjects to establish a

prediction model for radial artery pulse waves; and the VAE network model was optimized by adjusting hyperparameter

settings of learning rate, dropout, and regularization term. Results The results from the reconstruction and synchronous

[ We#s H#B 12023-11-10

detection of radial artery pulse waves in 186 subjects showed that for reconstructing radial artery pulse waves from low- and
radial artery pulse wave reconstruction, with high reconstruction accuracy, strong robustness and generalization ability.

high-resistance fingertip pulse waves, the 5% K difference, 20% K difference, total variance of K difference, and FIT were
49.10%, 96.70%, 89.74, and 75.80% when using VAE network model, and those were 48.50%, 94.50%, 73.74, and 66.30%

when using VAE optimization model. Conclusion The VAE network model and its optimization method can be used for
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Figure 1 VAE network model structure
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Figure 2 Design of VAE network model structure

1.3 VAE MEEBRIEE

13,1 MEBSHMAEN FHMBESERERYY
R EERZ W RENL I (Dropout) , 18 13 15 & I 2548
S8, A B TR TR R B ROR . Y AR O ey
FUBBEAE 0g / O, MR 20 (1) HEAT AUAE BE 37 -



- 474 -

e
AR

] 22

415

%<1 VAE WEERLEM S

Table 1 VAE network model structure parameters

&3] HiEms  BREAE RS

Dense ReLU 50 (50)

Dense - 3 ©)

Dense - 5 (5)

Dense ReLU 50 (50)

Dense Sigmoid 100 (100)
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Figure 3 Schematic diagram of dropout
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Table 2 Basic epidemiological information of subjects

I PRA @RE2 (n=457)  BHEUH(n=473)
PERN A1 (%)

% 224(49.02) 262(55.39)

L 233(50.98) 211(44.61)
R4 21.00+7.01 54.00+14.03
B F/em 173.00+9.14 165.00+8.05
Pk kg 63.00£13.10 68.00+12.01
BMI/kg* m? 21.00+3.28 25.00+4.09
Wi i /mmHg 116.00£9.20 128.00£19.30
&Pk K /mmHg 73.00+8.49 76.00+12.21
>3 /beat* min! 61.00+10.90 68.00+12.03
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Figure 4 Schematic diagram of baseline removal processing
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Table 3 Frequency bandwidth of each decomposition scale

I R I 5i/Hz A BT i Hz
1 0~50.00 50.00~100.00
2 0~25.00 25.00~50.00
3 0~12.50 12.50~25.00
4 0~6.25 6.25~12.50

5 0~3.13 3.13~6.25

6 0~1.56 1.56~3.13

7 0~0.78 0.78~1.56

8 0~0.39 0.39~0.78
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Figure 5 Radial artery pulse wave reconstruction results
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Figure 6 Tuning matrix for dropout parameters
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Figure 7 Tuning matrix for L1 and L2 parameters
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Figure 8 Results of radial artery pulse wave reconstruction using VAE optimization model
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