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A Study on the Positioning System for an Intelligent Wheelchair
Jinkyu Choi* - Yunsu Ha**

Abstract

In constructing the positioning system using a dead-reckoning method for intelligent
wheelchairs with pneumatic tires, the position estimation error is inevitable as changes of
its radius of wheels depend on the weight of its user and its variable environment.
Therefore this paper proposes a positioning system which can estimate the error source
i.e. the right and left wheel radius error and correct them using gyroscope and ultrasonic
sensors to reduce the dead-reckoned position estimation error. The extended Kalman filter
was used as a method for multisensor data fusion. The simulation to verify the
effectiveness of the proposed positioning system was performed and a good performance

was demonstrated from the results.

Keywords : Intelligent Wheelchair, Positioning System, Dead-reckoning, Extended
Kalman Filter
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Fig. 1. Parameters of a typical wheelchair(a) and its position variables for
navigation on X-Y plane(b)
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Fig. 2. The proposed positioning system for an intelligent wheelchair
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Table 1. Parameters of MC-13S

Size L X W X H 1060 x 635 X 860 [mml]
Right 1925 [mm]
Wheel Radius
Left 1925 [mml]
Distance between the two wheels 570 [mm]

EAX| (landmark)

f
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?* »G—>
Y3
10m
X3

Fig. 3. Simulation environment
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Fig. 4. Wheel radius estimates Fig. 5. Position estimates
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