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Lower limb exoskeletons gait recognition based on optimized random forest
LU Kang, HE Zhiqgin
(School of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In the long—term use of the lower limb exoskeleton, the plantar pressure sensor may lose sensitivity or fail due to
frequent squeezing and friction. To address this problem, a gait recognition method for the lower limb exoskeleton using only thigh
and calf angles and angular velocities as input sources is proposed. Inertial measurement units are used to measure thigh and calf
angles and angular velocities, extract time—domain features to train a random forest classification model for gait recognition, and use
the importance of random forest variables combined with Pearson correlation coefficients for screening input features to ensure the
accuracy of recognition and also improve the efficiency of the algorithm operation. Through experimental validation, the accuracy of
this paper’s method reaches 93.2%. The algorithm could run with less time consumption, which can be used for gait recognition of

lower limb exoskeleton.
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Fig. 1 Data collection equipment
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Tab. 1 Gait division rules
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Fig. 2 Importance of input variables
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Fig. 3  Pearson “s correlation coefficient for a subset of input

variables
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Tab. 2 Comparison of gait recognition methods
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Fig. 4 Confusion matrix for test set gait recognition
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Fig. 5 Classification results for parts of the samples
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