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Design of an Adaptive Fuzzy Backstepping Controller
for a Brush DC Motor Turning a Robotic Load

Young-Tae Kim*

ABSTRACT

In this paper a adaptive backstepping control scheme is proposed for control of a dc motor driving a one-link

manipulator.

Fuzzy logic systems are used to approximate the unknown nonlinear function including the

parametric uncertainty and disturbance throughout the entire electromechanical system. A compensation controller
is also proposed to estimate the bound of approximation error. Thus the asymptotic stability of the closed-loop
control system can be obtained. Numerical simulations are included to show the effectiveness of the proposed

controller.
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Fig. 1 Basic configuration of fuzzy system
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Fig. 2 Schematic of electromechanical system
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Fig. 4 Trajectory of the joint angle for initial
position ¢(0) = 0.3

Fig. 5 Trajectory of the joint angle for initial
position q(0) = 0.3

Fig. 6 Torque without bound estimation
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