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Prototype development and experimental study of a footpad-type
walking rehabilitation robot

Zhang Lixun* ™ ,Qin Tao” ,Song Chengying”* ,Cheng Sheng ™
(" College of Mechanical and Electrical Engineering, Harbin Engineering University , Harbin 150001 )
(™ Laboratory of Intelligent Robot Engineering,, Kunshan Industrial Technology Research Institute,
Kunshan 215347)
Abstract

To help the patients with lower limb dysfunction achieve normal walking function,and aid them with walk reha-
bilitation ,a prototypical footpad-type walking rehabilitation robot was developed. The robot consists of two sets of
symmetrical walking rehabilitation mechanism ,and each walking rehabilitation mechanism can drive patients’ plan-
tar to simulate the normal walking gait by using a drive motor, and take patients’ lower limbs joints to exercise
training. The rehabilitation training of the metatarsophalangeal joint was realized by using some mechanical con-
straint without adding a driving element. The kinematic model of the walking rehabilitation mechanism was deduced
and established. The gait trajectory, the plantar angle and the metatarsophalangeal joint angle in a gait cycle were
obtained with Matlab/Simulink , which verified the feasibility and rationality of the prototype design. Furthermore ,an
experiment was made on the robot prototype based on the hardware-in-the-loop simulation platform of Quanser. The
preliminary simulation and experimental results show that this robot can meet the requirements of the patients with
lower limb dysfunction and provide the base for further experimental study.

Keywords : footpad , rehabilitation robot, gait, metatarsophalangeal joint,kinematic analysis
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