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Abstract: As early symptoms of Parkinson’s disease patients are hidden, and distinct individual
differences make it more difficult to identify early gait abnormalities and characterize healthy
states quantitatively, a multi-source gait data acquisition and feature recognition method based on
a wearable device was proposed in this paper. The multi-source gait data acquisition system can
collect plantar pressure and deformation by fusing a 16-channel flexible piezoresistive sensor and
an 8-channel flexible piezoelectric sensor. Through the design of the signal conditioning circuit,

the real-time acquisition and wireless transmission of multi-source signals were achieved. Based
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on the designed system, the gait data of Parkinson’s disease patients and healthy controls were
collected. A method of feature recognition for Parkinson’s disease was proposed based on distinc-
tive features extracted by feature construction and significant difference analysis of gait data. The
results showed that the features of Parkinson’s disease patients, including asymmetry of phase
features, coefficient of variation of peak value, and coefficient of variation of the gait cycle, were
more distinctive than those of healthy controls. In addition, the Support Vector Machine and
k-nearest neighbor were employed as classifiers to compare the accuracy between single and multi-
source data features for diagnosing Parkinson’s disease. The classification accuracy of multi-
source gait signals was 6% to 10% higher than that of a single signal, in which the k-nearest
neighbor classification accuracy of Parkinson’s disecase reached 89. 66%. More importantly, the
results demonstrated that the proposed method can effectively improve the ability to recognize

Parkinson’s disease and lay a foundation for quantitative analysis and diagnosis of Parkinson’s

857 %

disease in clinical application.
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Fig. 1 Structure of wearable gait monitoring system
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Fig. 2 Piezoresistive sensing insole
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Fig. 3 Calibration data and fitting result curve
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Fig. 4 Arrangement of piezoelectric sensors
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Fig. 7 Wearing diagram of gait monitoring system
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Fig. 8 Comparison of plantar pressure waveforms
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Fig. 9 Comparison of piezoelectric signal waveforms
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Fig. 10 Gait phase division based on pressure data
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Table 1 Features with significant differences in FSR data
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Fig. 11 Comparison of normalized features in FSR data
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