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Modeling and simulation of the interaction forces between the gait rehabilitation system
with a musculoskeletal-model of human body
Reyhaneh Chegini?, Borhan Beigzadeh 2, Mohammadreza Haghjoo %", Vahid Firouzi *
1 MSc, Mech. Eng., Iran University of Science and Technology, Tehran, Iran
2Assoc. Prof., Mech. Eng., Iran University of Science and Technology, Tehran, Iran

3 Assist. Prof., Mech. Eng., Shahid Beheshti University, Tehran, Iran
* MSc, Lauflabor Locomotion Laboratory, TU Darmstadt, Germany

Abstract

Nowadays, due to the increase of patients with low mobility, the existence of rehabilitation robots is essential.
Musculoskeletal-models are widely used to analyze the interaction forces between the body and the devices to
improve the design of rehabilitation systems. In this study, by using OpenSim, a rehabilitation device with a
musculoskeletal-model has been simulated. This rehabilitation device was previously designed based on the
Jensen's single DOF mechanism with eight links and a weight suspension system to support the patient's weight.
This rehabilitation device only uses one actuator for both the left and right sides of the body, which rotates the
crank of the mechanisms. By using forward dynamic and inverse dynamic simulations, the interaction forces
between the device and the body were estimated. The results show that the interaction forces at the contact
point between the hip and the seat are approximately 750 N, and the force obtained at the foot-pedal connection
point is about 16 N in the vertical axis. Additionally, the torque produced at the pedal-foot connection point is
approximately 0.01 N-m. The results of this study can significantly contribute to improve the design and
optimization of the rehabilitation devices.

Keywords: Gait Rehabilitation; Robotic Rehabilitation; Contact Forces; Interaction Forces; Neurophysiological
Disorders.
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8 PlantarFlexion

° Sagital Plane
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