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Motion Artifact Reduction of PPG Signals Based on DTCWT and cICA

WEN Miao, WANG Cheng, BAI Li-hong, ZHANG Tong
Medical Opticsand Optometry, School of Medical Instrument and Food Engineering, University of Shanghai for
Science and Technology, Ingtitute of Shanghai 200093, China

Abstract; Objective The problem of frequency overlapping of motion artifact and pulse signal is particularly critical with pop-
ularity of wearable medical equipment, in measuring the physiological parameters such as heart rate  (HR) and blood oxygen
saturation (SpO,) by photoplethysmography (PPG). In order to get the accurate physiological parametersin daily life, the most
important thing that we need to do is remove the motion artifact. Methods A new motion artifact reduction combination
method based on Dual-tree complex wavelet transform and constrained independent component analysis is proposed. Firstly,
DTCWT was used to decompose the two channel (red and infrared) PPG signals into severa components with different fre-
quency bands. Then, cICA was introduced to get the interested pulse component. Finally, minimum mean square error adaptive
filter was used to reconstruct red and infrared PPG signals to make it more close to the clear pulse signal. Results The HR val-
ues calculated by PPG signal recovered by combination method are good agreement with results without motion artifact. The
SpO, values calculated by PPG signal recovered by combination method are also the closest with values without motion arti-
fact. Conclusion Comparing with DTCWT and clCA, respectively, the combination method of DTCWT and clICA is can more
effectively remove motion artifact. The results have verified feasibility and effectiveness of the proposed combination method.
Key words: photoplethysmography; motion artifact; dual-tree complex wavelet transform; constrained independent component
analysis; adaptivefilter
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Fig.1 The Process of Motion Artifact Reduction Based on DTCWT and cICA
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Fig.2 al-d1 are Red Light PPG for Walking after DTCWT, cICA, DTCWT+cICA; a2-d2 are Corresponding Spectra.
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2 REFERER PPG 5 S1THEM HR &F1 SpO, &
Tab.2 HR and SpO, Values Calculated by PPG Signals Recouered
from Different Methods

PPG Walking Jogging
HR(bpm)  SpO, (%) HR(bpm)  SpO, (%)
Without motion 75 97.5313 78 98.7809
With motion artifact 81 94.6780 84 92.0337
After DTCWT 87 97.2056 78 96.6685
After cICA 72 97.4069 78 96.6189
After DTCWT+cICA 75 97.5114 78 98.2446
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