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The purpose of this study is to establish the modeling and the control system
design of an electric (power-assisted) wheelchair on the two-dimensional inclination. In this study,
various kinds of sensors are used to measure the states of the driving environment where are slope angles
of uphill (or downhill) and side-slope in order to support wheelchair users and caregivers. This study
deals with the estimation problem of slope angles by using the extended Kalman filter. And, we also
propose the adaptive control system design that is combined the dynamic estimation method of the slope
angles. The effectiveness of the proposed estimation method and the adaptive control design was confirmed
by simulation and experimental results. Finally, we also confirmed the effectiveness of the gravity
compensation for an electric wheelchair with the force-feedback joystick on two-dimensional inclination.
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