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Extraction and importance ranking of features for gait recognition
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Abstract: A gait recognition method based on skeleton keypoint detection technology is proposed, and the importance of common
gait features in the diagnosis of gait disorders is discussed, so as to provide a reference for the timely examination and recognition
of gait disorders. Firstly, an experimental group and two control groups are set up according to different gait patterns. All the
subjects complete the prescribed normal motions according to the requirements, and the real-time movement trajectory data of
skeleton keypoints of the subjects are obtained via depth camera. Then, gait recognition features are extracted from the obtained
data. Finally, the importance of gait recognition features is ordered by fuzzy binary comparison decision method based on
information gain, thereby providing a reference for the diagnosis and automatic recognition of gait disorders. Significant
differences are found in all features for gait recognition among 3 different gait patterns. The priority order of gait features is as
follows: stride frequency, maximum flextion angle of knee, toe-out angle, maximum flextion angle of hip, stride, stance phase,
gait speed, maximum extension angle of hip, L/R distance of the center of mass, maximum extenstion angle of knee, U/D distance
of the center of mass, step length and stride width.

Keywords: gait disorder; gait recognition; depth camera; information gain; feature ranking
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Fig.1 Schematic diagram of test
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Fig.2 Schematic diagram of gait spatiotemporal features
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Fig.3 Schematic diagram of the movement of the center of mass

during walking
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Tab.1 Comparison of feature parameters between experimental group and control groups

FHE IR XFHR T 21 Xif R 21 Ffd PAH
ST/m 0.75+0.13 1.03%0.13 1.24+0.10 7846  0.000
SL/m 0.37+0.07 0.50+0.08 0.60+0.05 60.05  0.000
SW/m 0.12+0.02 0.07+0.01 0.080.01 7911 0.000
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SF/ * min” 57.55+11.46 70.62+10.30 71.42+4.28 1442 0.000
TOA/° 7.83+1.30 6.96+1.97 6.02+1.36 6.589  0.002
SPTR /% 64.25+3.47 59.60+0.99 58.64+1.05 38.08  0.000
L/R COM/dm 1.06+0.18 0.85+0.19 0.45+0.06 7752 0.000
U/D COM/dm 0.53+0.09 0.35+0.06 0.26+0.04 7453 0.000
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Fig.4 Binary comparative matrix
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