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Fig. 1. (Color online) () The notation and function of several major parts and (b) the measurement process of acquisition pulse signds by a red
clip-type pulsmeter.
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Fig. 2. (Color online) (a) The selected region of pulse waveform
measured during 9m 30s for a fixed respiratory rate periods of
0.33 Hz (40 tempo). (b) The typica pulse waveform during 5 sin part
of (a) pulse wave band.
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Fig. 3. (Color online) The FFT spectrum pesks with 0.125Hz,
0.16 Hz, 0.25 Hz, 0.33 Hz, and 0.41 Hz corresponding to 15, 20, 30,
40, and 50 tempos. Each indicated peak for five arrows coincides to

each respiratory rate, respectively.

3=2}1718}k38)A] A 22@ 535, 2012 10€

3k 2721 Fig. M Soldls & ﬁlﬁlr Fig. 3IA
Zzke] ol Mg S8 93 (peak)S 7ML Athe A
7 2HEY e Fae 479 ugd 5859 3
o} X A B 5 Aok o]HF Hollx] Aclsie] E4
AR w212 Z48 meilsolA Lehhe
94?1 °”F/l"° 2853t

Zoll tigh 7R e

A Heles 35 o iiil Ich. HlOlEE 353 ©] T°ﬂ
0.1Hz olde] diewt STl 282 she tAE ZH
FE AR & A FYell vigt FFTE S8t FrTe) A

SERES FE

_—

J2 Hamming, Linear, Remove mean, Remove trend %
4 V5S ol8FITH4). o] Fol ehe] Al 7] FolA

2385 0.1Hz ofdelre] y= Hargel Wk x=(Hz) Al

%‘je SFY Tl QYR RS AR daElEe] &
A== Fig. 4 YA,

Fig. 4l Yehd 3852 <ol 39S 714 01Hz ©]
o] tient SIAIE A8-S she tAE ZHE A83t
k. AA] GGl gk HF X#"J FFT 2HEHL Fg. 5

vERRSIT o] WAeR F2E SR E Folkl AR F
Qb B2 Holy 7] wEl H‘_‘jr et 5§

% 99t} 100s 200s, 12]3 300s 5ot A& W}
tlolElell Fig. 49 darelEs 283 A3, SRS &
oA= ARto] AofEEE FRT &8 Fulrel ¢5ke) 9=

7h SR EEs B 5 38t ol T B2 HIolHE

Data
Heart
Rate(Hz

1

0.1 Hz High
pass filter
(Diqita:ll filter)

MDA(Min
Data
Entire EFT Acquisition)
(Linear, Remove mean, Remove

trend)
)

Max of Data
(0.1Hz<Data<MDA)

)

Y address of Max of
Data Acquisition

Hz

Fig. 4. The flow chart of agorithm for the extraction of respiratory
rate by using FFT spectrum through pulse waveform.
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Fig. 5. (Color online) The fina spectrum and pesk after FFT process
on basis of agorithm for the extraction of respiratory rate. The solid
lines note region between two cut-off frequencies of 0.1Hz and
0.7 Hz after the digital filtering process.
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Extraction of Respiratory Rate by usng FFT for Radial Artery Pulse Waves
Acquisited by Clip-type Pulsimeter with a Hall Sensor

Hyun-Sung Cho and Sang-Suk Lee*
Dept. of Oriental Biomedical Engineering, Sangji University, Wbosan-dong, Wbnju-si, Gangwon-do 220-702, Korea

(Received 8 October 2012, Received in final form 17 October 2012, Accepted 23 October 2012)

This research suggested that the extraction of respiratory rate could be made possible by using frequency anaysisin the data process
for clip-type pulsmeter equipped with permanent magnet and Hall sensor. The pulse analysis included of cardiac motion information
depending on variation of pulse waveforms is investigated by means of Fast Fourier Transformation (FFT). The peaks of FFT
spectrums measured at 15, 20, 30, 40, and 50 tempos are coincided to each respiratory rate having 0.125 Hz, 0.16 Hz, 0.25Hz,
0.33 Hz, and 0.41 Hz, respectively. The FFT spectrum using agorithm for the extraction of respiratory rate showed the best pulse
waves measured during 300 s. Based upon these results, the clip-type pulsimeter could extract the effective respiratory rate reflecting

physica effects.

Keywords: clip-type pulsmeter, permanent magnet, Hall sensor, radial artery, pulse waveform, fast fourier transformation (FFT),

respiratory rate, tempo, extraction algorithm
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