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Abstract; Twenty healthy college students were selected as subjects. Four kinds of pulse wave
sensors ( adjustable, pencil probe, wrist-band, and photoelectric ) were used to collect radial pulse
waves. The influence factors, stability and reproducibility of the four sensors were studied. The
results show that photoelectric sensor is susceptible to contact pressure, ambient light and
measuring site, and it has medium reproducibility and poor stability; wrist-band pulse sensor is
susceptible to measuring site, and its stability and reproducibility are medium; pencil probe sensor
is susceptible to measuring site, and its stability and reproducibility are good; adjustable sensor is
susceptible to pressure and measuring site, and it has good reproducibility and medium stability.
Four kinds of pulse wave sensors have their own performance indexes and application scopes. The
pencil probe sensor has less influence factors and better performance indexes.
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Table 1 Pearson’s correlation analysis of pressure
and the main peak amplitude
(g LIBT3 P1iH
I ERN 0.36 <0.05
ERRLA 0.16 >0.05
Jiaiy =X 0.11 >0.05
Helkat 0.19 <0.05
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Table 2 Variance analysis of parameters

feaskm 1,  t,/T h/h, K E,
LN 0.012 0.012 0.015 0.020 0.017
e 0.026 0.038 0.046 0.027 0.048

AL X 0.003 0.009 0.017 0.017 0.004
g =X 0.012 0.016 0.018 0.019 0.022
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Table 3 ICC of the parameters

fepkgsm 1, 1,/T h/hy K E,

AT 0.98 0.82 0.91 0.92 0.91
S 0.80 0.62 0.50 0.64 0.21
LK 0.8 0.91 0.8 0.92 0.78
i = 0.86 0.64 0.42 0.83 0.21
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Fig. 1 Normalized DTW waveforms
acquired by the four sensors
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Fig. 2 Parameters variation of the waveforms acquired by four sensors

BLAY S, H P — i, A PR 22 ; g A% R
34w S W L (S R M A — i, B

1) ANFZERIAE A A 4 H TR br Al
FHRE . SCRG AL B 5 52 5 01 (FREEE 7

AL IR 5 32 B AL MR, AU PR N E A
Pt m] R AL AR B A2 Ty AL S
FAMEIE  FREVE—



Ei
oo
%,_\g_
-\

//\L %_

v AR F KA R B0 F E E AT

1117

2) 4 PG IRARAFTE A [ FR B (00 15 22 | il
T§mj “’ﬁ%iﬂﬂﬁdﬁﬂiZZﬁﬂT**kﬁﬁﬂzdr FIES

3) %ﬁ/?’ﬁ‘—kff’%w R R /D PEREFE AR
U, REAS R A B R 47 1 R

S

[1] XuLS, Zhang D, Wang K Q, et al.

correction in pulse waveforms using wavelet-based cascaded

Baseline wander

adaptive filter [ J ]. Computers in Biology and Medicine,
2007,37(5) ;716 —731.

[2] XuLS, Wang K Q, Zhang D. Modemn researches on
traditional Chinese pulse diagnosis[ J]. European Journal of
Oriental Medicine 2004 ,4(6) :46 —54.

[3] MaZC,Zhang Y L, Ni C M, et al. A new method for
determining subendocardial viability ratio from radial artery
pressure waves[ J|. Journal of Mechanics in Medicine and
Biology,2013,13(4) :1 - 10.

[4] SteaF, Bozec E, Millasseau S, et al. Comparison of the
Complior Analyse device with Sphygmocor and Complior SP
for pulse wave velocity and central pressure assessment[ J .
Journal of Hypertension 2014 ,32(4) .873 —880.

[5] SabaL,Gao H,Acharya U R, et al. Analysis of carotid artery
plaque and wall boundaries on CT images by using a semi-
automatic method based on level set model [ J ].
Neuroradiology 2012 ,54(11) :1207 - 1214.

(6] M, Wi, skEW, 55 5T IR A AL 75 45 0 ik SR
RYHT [ T]. AL AR, 2015 ,28(3) :374 - 380.
(Zhou peng,Gao Xiong-fei,Zhang Yu-man,et al. The pulse
detection system and method based on electret microphone
[J]. Chinese Journal of Sensors and Actuators, 2015, 28
(3):374 -380.)

[7] Wang X,Mueen A, Ding H, et al. Experimental comparison
of representation methods and distance measures for time

[9]

[10]

[11]

[12]

[13]

[14]

[15]

series data [ J].
2013,26(2) :275 —309.
Petitjean F, Ketterlin A, Gancgarski P. A global averaging

Data Mining and Knowledge Discovery,

method for dynamic time warping, with applications to
clustering[ J . Pattern Recognition,2011,44(3) ;678 —693.
Keogh E, Ratanamahatana C A. Exact indexing of dynamic
time warping[ J]. Knowledge and Information Systems 2005 ,
7(3) :358 —386.

BB A, a5 R DR Y TR 4 45 I PR
[M]. b5t Bre ih Rk, 2006 :8 - 155.
(Luo Zhi-chang, Zhang Song, Yang Yi-min. Engineering
analysis and clinical applications of pulse wave[ M ]. Beijing ;
Science Press,2006:8 —155. )
Weber T,0’ Rourke M F, Lassnig E, et al. Pulse waveform
characteristics predict cardiovascular events and mortality in
patients undergoing coronary angiography [ J]. Journal of
Hypertension ,2010,28(4) ;797 - 805.
Hlenschi C, Corodeanu S, Chiriac H. Magnetoelastic sensors
for the detections of pulse waves[ J]. IEEE Transactions on
Magnetics ,2013,49(1) ;117 - 119.
Perloff D, Grim C, Flack J, et al. Human blood pressure
determination by sphygmomanometry| J]. Circulation 1993,
88(5) :2460 —2470.
B, I B0 Wrai V-, 5. BT JCL AL B 9 2% 114 Bl ok i
MmN R e [ T]. TR AL & 5, 2012,20 (9) .
2345 -2347.
(Deng Chen,Fang Yi-yuan, Chen Yi-ping,et al. WSN-based
arteriosclerosis remote monitoring system [ J ]. Computer
Measurement and Control ,2012,20(9) 2345 -2347.)
AR, X5 SR 28 5. e FL B S A% SRR e A6 ) 52 B2
MrLI]. 224 ,2012,29 (5) .779 -782.
( Lin Zhe-qi, Liu Shu-tian,
sensitivity analysis for piezoelectric mass sensor[ J]. Chinese
Journal of Computational Mechanics, 2012,29 (5). 779
-782.)

Guo Shao-wei. Detection



