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Exploration of experimental study on constitutive relations of pulse waves
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Abstract: The pulse wave constitutive relation determines propagation characteristics of pulse wave. How to determine it
through experimental studies, and how to obtain it from the existing literature data through these methods, is one of the cores of
the current research. Three feasible approaches were explored: (1) inverse analysis of the relationship C(p) (non-invasive
method), (2) direct measurement of pulse wave p-V relationship (invasive method), and (3) Lagrange inverse analysis of a
series of measured pulse wave (non-invasive method). By using the above methods and according to the existing literature data,
it is found that the exponential p(¥) constitutive relation can be deduced from the Rogers-Huang simplified formula of C(p)
relation. The logarithmic p(¥) constitutive relation can be deduced from the MK-Hughes equation. Pulse wave propagation
characteristics vary significantly with nonlinear constitutive parameters. According to the viewpoint of body constitution
classification in traditional Chinese medicine (TCM), the corresponding constitutive relation of pulse wave also has different
types in principle, depending on people. In this sense, the Lagrange inverse analysis of pulse wave has a broad development
prospect, but it puts forward higher requirements on the correct selection of measurement points and improving the sensitivity
and accuracy of measurement.
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Fig. 5(b) The waveform of each channel at Guan pulse taking position in the experiment by Hu et al™”
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Fig. 5(c) Electrical signals corresponding to the p-t waveforms measured at Ch2, Ch5 and Ch8

of the capacitor array sensor in the experiment by Hu et al®”
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