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( Novel Detection Algorithm of The Upstroke of Pulse Waveform for
Continuously Varying Contact Pressure Method )
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Abstract

We propose a continuously varying contact pressure(CVCP)-adaptive feature extraction algorithm for pulse diagnostic
analysis. The CVCP method measures the pulse waveform with continuously increasing contact pressure(CP). This method
offer a high resolution signal of the pulse waveform amplitude(PWA) as a function of the contact pressure. Therefore it
enables us to overcome the limitation of commercially available pulse-taking devices whose analysis rely on a few number
of PWA-CP pairs. We show that an efficient feature extraction algorithm which covers the features of the CVCP-method
can be developed by sequentially applying Fast Fourier Transform, peak detection by center-to—edges method, baseline
drift removal, detection of the percussion wave upstroke by intersecting tangent method and detection of the analysis
region. Finally, by a clinical study with 30 subjects, we show that our CVCP-adaptive feature extraction algorithm
detected the upstroke with accuracy of 99.46% and sensitivity of 99.51%, which were about 4.82% and 2.46% increases
respectively, compared to a conventional feature extraction method. The proposed CVCP method and the CVCP-adaptive
feature extraction algorithm are expected to improve the accuracy in the pulse diagnostic algorithms such as
floating/sunken pulse qualities and deficient/excess pulse qualities.
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Table 1. Accuracy and sensitivity of conventional Table 2. Accuracy and sensitivity of proposed algorithm.
algorithm. - .
332D | TD(A) | ED(AH) | MOW) | B =(%) | W 7HE=(%)
I HZHD | TD(H) | FDOH) | MOW) | BEE(%) | T E(%) 1 50 0 0 100 100
1 48 3 2 90.2 94.12 2 50 0 0 100 100
2 43 0 2 95.83 100 3 25 0 0 100 100
3 24 1 1 92 96 4 54 0 0 100 100
4 51 3 3 38.89 94.44 5 22 0 0 100 100
5 22 0 0 100 100 6 33 0 0 100 100
6 31 0 2 93.55 100 7 39 1 0 975 975
7 39 2 0 95.12 95.12 8 63 1 1 96.88 98.44
8 61 1 3 93.55 93.39 9 51 0 0 100 100
9 51 0 0 100 100 10 40 0 0 100 100
10 39 0 1 97.44 100 11 59 0 0 100 100
11 51 1 3 32.69 93.08 12 25 0 0 100 100
12 24 3 1 85.19 33.89 13 67 0 0 100 100
13 67 1 0 98.53 98.53 14 26 1 0 96.3 96.3
14 26 1 0 96.3 96.3 15 33 0 0 100 100
15 33 0 0 100 100 16 40 0 0 100 100
16 40 1 0 97.56 97.56 17 37 1 0 97.37 97.37
17 37 2 0 94.87 94.87 18 15 0 0 100 100
18 15 1 0 93.75 93.75 19 27 0 0 100 100
19 27 0 0 100 100 20 51 0 0 100 100
20 51 0 0 100 100 21 47 0 0 100 100
21 46 1 1 95.75 97.87 22 69 0 0 100 100
22 63 0 1 98.53 100 23 63 1 0 98.44 98.44
23 63 2 0 96.92 96.92 24 43 0 0 100 100
24 43 2 0 95.56 95.56 25 37 1 0 97.37 97.37
25 36 3 1 89.74 92.31 26 69 0 0 100 100
26 69 1 0 98.57 98.57 27 50 0 0 100 100
27 49 0 1 97.96 100 28 35 0 0 100 100
28 35 0 0 100 100 29 38 0 0 100 100
29 35 0 3 91.43 100 30 32 0 0 100 100
30 32 5 0 86.49 86.49 Rl 1290 6 1 -
A 1261 34 30 - Bt - 99.46 \ 99,51
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