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Wireless pulse condition identification based on the matrix laboratory
Cao Xiao-yan', Lei Yong?, Li Liang-gang®

Abstract

BACKGROUND: The collection of pulse wave is usually based on cable way, this measure brings inconvenience with what is not
easy to move and expand. At the same time, the traditional pulse condition identification also restricted by artificial experience.
OBJECTIVE: In order to make up the inconvenience of the cable acquisition pulse wave and the limitation of traditional pulse
condition identification by the doctor’s knowledge and experience, this paper put forward a wireless pulse acquisition and use the
improved support vector machine algorithm to classify the pulse condition, in order to achieve the purposes of pulse condition
wireless transmission and intelligent identification.

METHODS: Firstly, we used the HK2000B+ integrated pulse sensor to collect the pulse wave, then after the pulse signal disposal
circuit processed, transferred it to the computer through the wireless transceiver module, then after the pretreatment by the matrix
laboratory software, the time domain and frequency domain feature were picked up. Finally, the 160 cases of pulse were
classified into four kinds of pulse condition by improved support vector machine algorithm. The kinds of pulse condition were flat,
smooth, string and fine.

RESULTS AND CONCLUSION: The experimental results show that this method has the high classification rate, low complexity
and higher classification accuracy in present classification methods. It has an important significance to realize the remote and
reveal of the pulse-taking.
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Figure 3 The basic structure of the pulse condition
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Figure 1 System hardware diagram
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Figure 2 Pulse wave signal
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Figure 4 Time domain cycle figure of flat, smooth,
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Table 1 Characteristic value of the four kinds of pulse condition

Pulse Rate ascending delziigifng Pulse  Spectral energy

condition  branch of (X?) branch (>¢) 2@ ) ratio (XP)

Figure 5 Binary tree-support vector machine algorithm structure

Flat pulse 0.310 0.142 3.512 0.984
Smooth 0.143 0.074 4.126 0.955
pulse
String 0.241 0.058 6.723 0.978
pulse
Fine pulse 0.502 0.278 5.234 0.964
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Table 2 Identification and classification results of the pulse
condition
" Number of Numl?er Of. ) Correct
Pulse condition correctly identified
tested samples rate
Samples (%)
Flat pulse (M;) 20 19 95.00
Smooth pulse 20 18 90.00
(M)
String pulse 20 19 95.00
(M3)
Fine pulse (M,) 20 18 90.00
Total 80 74 92.50
BT-SVM
SVM +
3
8
Table 3 Performance evaluation of BT-SVM algorithm
One-on-one One-to-many
ltem SVM SVM BT-SVM
Required number for 6 4 2
classification device
Computing number of 3 4 2
kernel function
BT-SVM: binary tree-support vector machine
BT-SVM BP
6
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09 b
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01F
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Training  Training Testing Testing
process  process  process  process
Figure 6 Comparison of the classification results between
support vector machine algorithm and the BP neural
network algorithm
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