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Design of Filter to Remove Motion Artifacts of Photoplethysmography Signal
Using Adaptive Notch Filter and Fuzzy Inference system

Ju-Won Lee', Byeong-Ro Lee?”
"Department of Electric and Automation Engineering, Andong Science College
’Department of Electronics Engineering, Gyeongnam National University of Science and
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Abstract When PPG signal is used in mobile healthcare devices, the accuracy of the measured heartbeat decreases from the influence
by the movement of the user. The reason is that the frequency band of the noise overlaps the frequency band of the PPG signal. In
order to remove these same noises, the methods using frequency analysis method or application of acceleration sensor have been
investigated and showed excellent performance. However, in applying these methods to low-cost healthcare devices, it is difficult to
apply these methods because of much processing time and sensor's cost. In order to solve these problems, this study proposed the filter
design method using an adaptive notch filter and the fuzzy inference system to extract more accurate heart rate in real time and
evaluated its performance. As results, it showed better results than the other methods. Based on the results, when applying the

proposed method to design the mobile healthcare device, it is possible to measure the heartbeat more accurately in real time.

® Key Words : Mobile healthcare device, PPG signal, Motion artifacts, Adaptive notch filter, Fuzzy inference system
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Table 3. AAE and AEP results compared to other algorithm

Method AAE AEP%
Moving Average Filter 22.88 21.10
TROIKA 2.34 1.82
Proposed method 2.03 1.90
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