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Signal Acquisition and Processing Technology of Flexible Sensor Intelligent Pulse Di-

agnosis System
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(1. Institute of Plastic Machinery and Plastic Engineering (IPME), Beijing University of Chemical Technology, Beijing 100029,
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Abstract: The development and application of pulse diagnostic instruments provide an objective basis for
the intelligent diagnosis of traditional Chinese medicine. However, the existing pulse diagnostic
instruments do not consider the influence of the collection region (Cun, Guan, Chi) and pressure (Fu,
Zhong, Chen) on the diagnostic results, and there is still room for the improvement of the diagnostic
accuracy. In order to recognize pulse condition more accurately, this paper presents an intelligent pulse
diagnosis system based on flexible sensors and the corresponding pulse signal processing method. By
installing three array flexible sensors at the collection region of Cun, Guan and Chi and setting different
pressure thresholds of Fu, Zhong and Chen, multiple pulse signals are obtained. Signal features are then
extracted, and multichannel features are integrated based on multi-set canonical correlations analysis
(MCCA) to get more pulse information. Experimental results show that the proposed method can further

improve the accuracy of pulse condition classification in four typical pulse types. The multi-point pulse
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condition induction designed in this paper based on two aspects of region and pressure can simulate and
restore the real Chinese medicine diagnosis process and help to extract real pulse signals, providing a
theoretical basis and reference value for the subsequent research and development of intelligent pulse
diagnosis instruments based on flexible sensors.

Key words: polymer-based flexible array sensor; pulse image perception; multi-set canonical correlations

analysis (MCCA) feature fusion; pulse signal
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R ERKFAE S  HK LMD Jrikizs I FIKS (55 438, i | LIBSVM (A library for support vector ma-
chines) 42 , e &P B WETI R Ky 93.75% o B2 W45 VR T 5 F0F K B9 L0445 R A B4 R 4R
B kA 42— B BR 2% ST HLIK S IR0 7 i, 3R 5 SVM ik A7 X L, SO SR T SVML 1 43 28 i o
A3k 92.60% o AHEGF R THRP Iy ik A SCHRE 04 B 1 2 PR AL IR AR 1O BB K12 R G F0RH I 19 kA5 5 Ak
BT VRS2 43 S A B T R L 3R B 94,17 U ABAE A K AN 5K K 14 43 SRR T AN B 58 A A T AR WA O i
X AT RE AL FH Y o 8 A G
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Table 3 Comparison of classification accuracy between the proposed methoal and other literatures %

Wk G oy G
ViR R K e ET RE
e RIS TR WK ik T
CHik[12] Fe B 2 A% R YN 85.00 95.00 95.00 100.00 93.75
SCHR[13] 20 A1 Dk 35 14 TR 2% T8 R k4 92.37 93.25 91.43 89.46 92.60
MCCA i~ KR,
A T MR AL R e HTXR 96.67 96.67 90.00 93.33 94.17

TE POV A LA

4 H5RIE

RSOV T T R AR R BENKIS R G KT P DUREE T 551 8 ROREE R AL ARES & 1
JRAEAR 5 R AR 7 R A B S P RS W B . T MCCA $& i 22 3 18 431 Rl 145 5 b PR 7 %
PASR U Z2 0 Bk A5 B o fieJa Bt S il B2 R GE A 5 A BT 5 9 A A0, SER A R 3R A R
G RE A% AR e Ml A7 DK AH A 5 A9 SR 42 AR Ak L DA R i 226 K 52 245 SR 1) 40 7 A T R A, A 4 o LR Jik 5% 14 73 2
O BKG o RB T HA 7 U5 e BE AR B HE — AP B T o AR SCIRR T BN 5 P R kA2 B4 Bk A 5 R SR AL
BT, R A Sk T SRR AL AR 09 RE K A2 W B A O BE A 4R 0 T BB R R A S B N
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