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Creating an integrated model of walking of a paralyzed person assisted by
an exoskeleton robot in Simulink environment

M. R. S. Noorani
S. M. Esmaielzadeh Milani

Department of Mechatronics Eng., University of Tabriz, Tabriz, Iran
Department of Mechatronics Eng., University of Tabriz, Tabriz, Iran

Abstract

Lower extremity exoskeletons are a type of wearable robots with a anthropomorphic structure that are used for power augmentation
or rehabilitation of legs. This device can give the disabled or completely paralyzed people the opportunity to walk again. In this
paper, we develope an integrated model of a lower extremity exoskeleton robot with a paralyzed person who is the robot user by
using the SIM-Mechanics dynamical simulator included in the Simulink/ MATLAB environment, and then it is driven according to a
linear control. The main goal of this work is to create and control a reliable model composed of the robot and its user to evaluate the
characteristics of a natural and equilibrium walking of the user with the help of an exoskeleton. In the design of this robot, two active
degrees of freedom in the hip and knee joints and a passive joint in the ankle are included in each leg. In addition, a movable back is
considered for moving the trunk to the left and right and controlling the center of mass in the frontal plane. By installing four
loadcells in the corners of each foot, the zero moment point is calculated during walking and it is used to monitor the robot balance.

Keywords: gait rehabilitation, exoskeleton robot, motion assistant, integrated model, SimMechanics simulator, zero mement point.
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Control Effort at the Right Knee
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