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Blood vessel wall elasticity detection based on characteristic
parameters of photoplethysmography
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Abstract ; The brachial-ankle pulse wave velocity (baPWV) is usually used as an evaluation index of the elasticity of the blood vessel
wall, the commonly used measurement method of baPWV is the method of extremity brachial and ankle poly-conduction signals. Aiming
at the problem of expensive detection instrument and complex operation, a new method is proposed to detect the degree of arteriosclerosis
by collecting the photoelectric volume pulse wave at the fingertip. Clustering analysis is carried out by using independent pulse pressure
index P, and P, combined with the characteristic parameter K value, which has correlation with the elasticity of the vessel wall. By
improving K_means algorithm to select representative waveforms in several waveform cycles, the characteristic parameters are extracted
for regression modeling by support vector machine. The results show that the average absolute relative deviation of the detection value is
4.21%. This results indicating that this method is a simple and effective method for the detection of vessel wall elasticity, which fully
meets the actual clinical application requirements.
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Fig. 1 Schematic diagram of pulse wave
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Fig.2 Peak and trough points of pulse wave
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Fig. 3 Recognition of the peak and trough of the repulse wave
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Fig.4 Diagram of photoplethysmography
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Fig. 5 Flow chart of selecting representative waveform
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Table 2 Optimization results of different

kernel function parameters

AL c g MSE
Liner-GS 36.755 0. 029 033 0.023 371 7
Poly-Gs 29. 446 0.016 516 0.005 051 8
Sigmoid-GS 34.775 5 0.013 985 0. 005 898 9
RBF-GS 54.191 7 0.018 453 0.004 319 5
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Table 3 Error of detection result

PP ——
(cm-s™) (ecm-s™) (cm-s™)
1 1290 1 308 18 0.014
2 962 1 064 102 0. 106
3 1062 949 -113 -0. 106
4 1137 1164 27 0. 024
5 1368 1424 56 0. 041
6 958 987 29 0. 030
7 1 471 1 504 33 0.022
8 1167 1119 -48 -0.041
9 1275 1316 41 0.032
10 1161 1170 9 0. 008
11 1347 1 401 54 0. 040
12 1073 1187 114 0. 090
13 962 1016 54 0. 053
14 1176 1137 -39 -0.033
15 1112 1161 49 0. 044
16 951 974 23 0. 024
17 931 909 -22 -0.024
18 1471 1562 91 0. 060
19 1182 1167 -15 -0.013
20 1043 1027 -16 -0.015
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