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ABSTRACT

In mobile healthcare device, when to measure the heart rate by using the PPG signal, its performance is reduced
according to the motion artifacts that is the movement of user. This is because the frequency range of motion (0.01 - 10
Hz) and that of PPG signals overlap. Also, the motion artifacts cannot be rectified by general filters. To solve the
problem, this paper proposes a method using filter banks and independent component analysis (ICA). To evaluate the
performance of the proposed method, we were artificially applied various movements and compared heart rate errors of
the moving average filter and ICA. In the experimental results, heart rate error of the proposed method showed very
low than moving average filter and ICA. In this way, it is possible to measure stable heart rate if the proposed method
is applied to the healthcare terminal design.
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Fig. 1 Proposed signal processing method to remove
motion artifacts of PPG signal
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Table. 1 Each parameters of proposed method used in
experimentation
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Fig. 2 Results of the proposed method: (a) measured
PPG signal, (b) output of filter bank (k=1), (c) output of
filter bank (k=2), (d) output of filter bank (k=3), (e)~(9)
outputs of ICA.

Jejal JejAe] &9 ASEE ICAY d™stal,
& Bt AE Aol o & 19 29 (e)~(g)oll o+
R lek 19 29 ()~(09) A= Sl S350l fle

1434



SRS B A

5.5 T T T
Motion artifact(tap)

° -

IR signal

Amplitude

Moving average Filter |

+

Filter bank + ICA(proposed method)

+

Motion artifact(free motion : wrist +finger)
< =

| | | 1

500 1000 1500

2000

2500 3000 3500 4000

Sample number [n]

3000

@

+— MAF --8--ICA ——PM

2500

2000

Motion artifact(tap)

1500

100.0

Heart rate [beat/min]

0.0 } ]

Motion artifact(wrist+finger motion)
e 5|

(¥

10

3
Heart rate number [n]

(b)

[}
n

Fig. 3 Results of peak detection and heart rate extraction: (a) Peak detection, (b) Heart rate extraction
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Table. 2 Effectiveness of the proposed method in
analyzing heart rate variation
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