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Fig. 1 The overall structure
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Fig. 2 Parallel wheel-tracked mechanism
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Fig.3 Geometry of the wheel-tracked mechanism
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Fig.4 Elastic segmented crawler
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Fig.5 Model of center of gravity control
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Fig.6  Gravity center control system structure
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Tab.1 Fuzzy rules defination
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Fig.7 Simulation model
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Fig.8 Simulation result
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Fig.9 Travel on different terrain types
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Design and Kinematic Analysis of Barrier-free Wheelchair System with a

Wheel-tracked Coupling Mechanism

WANG Dong-xiao' ,GAO Xue-shan'?, LIU Yun-hui®

(1. Intelligent Robotics Institute, Beijing Institute of Technology, Beijing 100081, China;2. State Key Laboratory of Robotics

and System (HIT), Harbin 150001, China;3. Department of Mechanical and Automation Engineering, The Chinese University
of Hong Kong, Shatin, N. T, Hong Kong SAR, China)

Abstract ; The intention in the present paper is to provide a navel berried-free wheelchair with a wheel-tracked

deformable mechanism for the needs in urban obstacle environment in general. To combine the advantages of

normal wheelchair and crawler wheelchair, for example rapidity and high over-obstacle ability, we design a

wheel-tracked deformable mechanism and an elastic crawler which can help the wheelchair to do the mode con-

version from wheel to track quickly. Moreover, it also presents a fuzzy method for adjusting the gravity center

and controlling inclination’ of a stair-climbing wheelchair. To validate the proposed berried-free wheelchair, we

have carried out simulations with analysis. The results demonstrate that the wheelchair has good environmental

adaptability and high over-obstacle ability.

Key words: barrier-free wheelchair; wheel-tracked deformable mechanism ;tip-over stability ; fuzzy cotrol; e-

lastic crawler



