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Adaptive Backstepping Control for
Constrained Systems Using
Nonlinear Mapping
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Abstract In this paper, a novel nonlinear mapping based
adaptive backstepping control is presented for nonlinear systems
with output constraint to overcome the problems faced by barrier
Lyapunov function based backstepping control, such as complex
controller structure, small set for initial value of constrained out-
put and extra parameters employment. The constrained output
can take any initial value within the output constrained space,
so added flexibility is achieved in the control design. By map-
ping the constrained output into the real number set, the back-
stepping control design can be directly used for the transformed
system, while simultaneously prevent the constraints from being
violated. A similar convergence feature is proved between the
system and its mapping, so that the stability of the closed-loop
system is guaranteed in the sense that all closed-loop signals
are uniformly bounded and the tracking error converges to zero
asymptotically. Simulation results demonstrate the effectiveness
of the proposed control.
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