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Design, modeling and simulation of weight compensation walking assistant robot
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Wearable robots are robots which are used for rehabilitation or augmentation by human. Recently,
Received 25 January 2017 there has been an increasing interest in the development of wearable devices to assist the elderly as well
Accepted 12 March 2017 as patients, soldiers and many other persons for movement assistance and power augmentation. On the

Available Online 29 April 2017 other hand, a realization of wearable robot which has the same degree of freedom of a human is not easy

from considerations about a size and weight of device. This study is reports a lower limb assist robot

I,\{,fg'cwhgﬁfcsél design that consists of just an actuator on each leg. In this paper after a brief review on wearable robots and
Wearable robots their applications, a suitable design of robot which is named RoboWalk is presented that was inspired
Dynamics modeling by Honda weight compensation system. In the following, kinematics and dynamics modeling of system
Weight compensation is presented using Denavit-Hartenberg parameters and validated with ADAMS software results. The

results of kinematics and dynamics validation with high accuracy are presented. it is necessary to
evaluate the main foundation of the design of the robot which is an assistant force in the direction of
foot reaction force that has been achieved with the accuracy of 0.02 radiant, and finally the effect of
change in user’s weight, position of center of mass and friction of walking assistant robot component
are examined in this study.
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Fig. 2 Designed model of RoboWalk
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Table 2 Mass, length and center of mass of robot’s parts
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Table 3 joints intervals according to type of motion

S5l Jilo>

(deg)  (deg) s -
113 -18 Flexion/Extension ¥
45 -30 Abduction/Adduction e
5 -109 Flexion/Extension $l3
35 -38 Flexion/Extension
24 -23 Abduction/Adduction =
18 -21 Internal/External
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X
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Fig. 6 Simplified model [24] with Denavit-Hartenberg coordinate
system and Robowalk
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Table 1 Denavit-Hartenberg parameters
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