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Development of a Characteristic Point Detection Algorithm
for the Calculation of Pulse Wave Velocity

A @t (T £ B

(Lark-Beom Lee - Jae-Joong Im)

Abstract — Shape of the pulse waveform is affected by the visco-elasticity characteristics of the arterial wall and the
reflection waves generated at the bifurcations of arterial branches. This study was designed to improve the accuracy for
the extraction of pulse wave features, then proved the superiority of the developed algorithm by clinical evaluation.
Upstroke point of the pulse wave was used as an extraction feature since it is minimally affected by the waveform
variation. R-peak of the ECG was used as a reference to decide the minimum level, then intersection of the least
squares of regression line was used as an upstroke point. Developed algorithm was compared with the existing minimum
value detection algorithm and tangent-intersection algorithm using data obtained from 102 subjects. Developed algorithm
showed the least standard deviation of 0.2970.44 m/s compared with that of the existing algorithms, 0.9173.66 m/s.
Moreover, the rate of standard deviation of more than 1.00m/s for the PWV values reduced with the range of
29.0742.4%, which proved the superiority of the newly developed algorithm.
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Fig. 1 Determination of pulse wave velocity(PWV)
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Table 1 Subjects clinical information ’

Subjects Men(n=36} Women (n=66)
(n=102) Mean+SD | Min~Max | Mean*SD | Min~Max
Agelyr) | 49.8+12.4 | 29~78 | 43.3%15.0 | 21~82
Height(cm) | 171.1£5.1 | 158~182 | 158.8%=5.0 [ 148~171
Weight(kg) | 75.5+11.2 | 64~105 | 55.6+9.0 | 37~82
BMI(kg/m?) | 25.7+3.1 | 21.4~355| 22.1+3.5 | 15.8~33.3
Fgr’frﬁfg)‘ 132.4£14.8 | 114~170 [117.9+17.6| 98~186
?:fr'nﬁg)' 84.918.5 | 70~105 | 74.5+10.5 | 59~103
N('fnarEHBgF;' 100.7+9.6 |83.8~123.3| 89.0+12.3 | 73.3~130.7
Hegar;rs)ate 65.1+£10.8 | 51.3~86.5 | 68.2410.3 | 46.4~100.2

ofd PWV g&E9 A7 2A veidodes AL 93 A%
d dedA AFsA X3 HEol AL T + JUTh
PWVe EFEHX7E 1 m/s ool HE, A4Hez &R
Aed AFHEE AT £ o 4 FA Uy ¢E
PWVe REHA &3 XEHA @l 1 m/s o|de] ASE
A5 HEed AAAeSESE ZAsL 2 HE&E AN
o HAH HE dudES 102 ¢4 3" PWV g s
o BF HAF ol theh 10299 HF kol tEH FHelA
T 366 m/s, stA oM E 208 m/s, AR FHdAME
228 m/s2 YEIer, HA-u3 dugdES fFd 74
M= 1.62 m/s, A R+ 1.04 m/s, A FHollA
= 091 m/sE YEEY. o A ¢ueEFe B9 o
T4, &, A FHdA A 044 m/s, 029 m/s, 0.37
m/sE YERGew, I3 69 YUY, 22l BEHEA
gtel 1.00 m/s o]7dol He HPAe = JAF HE: ¢
aZwe 5 dEd, s, FA FHAA A7 627, 40
g, 62 Yetga, FA-1y daSeAs 499, 29
g, 289, 223 AL daugFeAe 8%, 44, 5HoE U
B

5/ ] p'<0.05, p**<0.01
R
4]
g 3'/ ; == ****
m *
H / N l_
£
A : x ]
/] }
0 S
of &8 P afx PWV A& PW
EL 368 208 2.28
nEN- 5 162 1.04 091
R 0.44 0.29 | 037

a8 6 2 e &0 osl AHAME PWY EZEHXS HIA
Fig. 6 Results of averaged standard deviations
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