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Analysis on Biomechanical Properties of Foot Rehabilitation Robot
with Adjustable Swing
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(1. Department of Mechanical and Electrical Engineering, Fuzhou Polytechnic, Fuzhou 350108, China;
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Abstract: Objective Based on ergonomics and biomechanics simulation technology, the biological evaluations of
human muscles and the rehabilitation strategies of foot rehabilitation robot with adjustable swing were carried out
and studied. Methods The human-robot coupling model of human body and foot rehabilitation robot with
adjustable swing were established by using AnyBody software. Through kinematics simulation of the coupling
model, the comparison between the simulation result and the theoretical calculation result confirmed reliability of
the coupling model. The parameter study of AnyBody software was used to perform the biomechanical simulation
of the verified coupling model. By regarding velocity and swing of the foot rehabilitation robot as variables, the
muscle activity and muscle force under different combinations of variables were analyzed. Results During
rehabilitation exercise, stretching performance of the foot related-muscles was effectively trained. The influence of
different velocity and swing amplitude on muscles was different, and safety range of the velocity and swing
adjustment was obtained. Conclusions The combined analysis of muscle activity and muscle force under different
velocity and swing was achieved. The results have certain guiding significance on clinical application of foot
rehabilitation robot and formulation of rehabilitation strategies in passive rehabilitation mode.
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Fig.2 Three-dimensional model of foot rehabilitation robot
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Fig.3 Human-machine coupling model
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Fig.4 Ankle movement based on motion simulation
(a) Plantarflexion, (b) Dorsiflexion, (c) Inversion
of left foot, Eversion of right foot, (d) Eversion of left

foot, inversion of right foot
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Fig.5 Comparison between simulation curve
and theoretical curve (a) Plantar and
dorsal flexion angles @, (b) Inversion and

eversion angles
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Fig.6 Muscle output parameters under different combinations

of rotational speed and eccentricity

(a) Muscle activity, (b) Muscle passive force
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