DOI: 10.22041/ijome.2013.13086

ARA Y VY ey Ol:...au' gr}.\ a‘)L«.ﬁ gr;ih 8795 ¢ g ) u.{.:,,; w.\..@.ad:u

Design, Analysis and Function Simulation of a Simple and Effective Driving

Mechanism for Gait Trainer

M. Salehy Aminyl, S. Kazemirad?, S. Mohammady3, F. Farahmand*

' M.Sc, Biomechanic Group, Faculty of mechanic Engineering, Sharif University
?M.Sc, Biomechanic Group, Faculty of mechanic Engineering, Sharif University

* Phd Student, Faculty of mechanic and mechatronic, Waterloo University ,Canada
* Professor, Biomechanic Group, Faculty of mechanic Engineering, Sharif University
farahmand@sharif.edu

Abstract

The purpose of this study was to design, analyze and evaluate an effective low-cost driving mechanism for
gait trainer. The crank-rocker mechanism was favored for reproducing the path of foot during gait cycle,
considering the type of motion and design parameters such as adjustability for different anthropometries,
providing sufficient space for interactions with physical therapist, and simplicity of execution. The
dimensions of the mechanism were determined using optimization method while applying appropriate
constraints so that the normal gait pattern, particularly of stance phase, was obtained. A 2-D model of the
lower limb was developed to simulate the gait of a patient when using the mechanism. Results indicated
that with appropriate positioning of the patient, the kinematic and kinetic patterns of the normal gait are
reconstructed with no risk of injury. However, there is a high risk of injury of the knee articular surfaces

and ligaments, if the patient is positioned only 3 cm higher than designed height.
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