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Abstract We investigate the prescribed performance backstepping control problem for a class of uncertain strict-feedback
nonlinear systems whose control gains are unknown functions. Firstly, a novel error transformation is proposed to transform
the original constrained system into an equivalent unconstrained one, which eliminates the limitation that initial error
must be known. Subsequently, integral Lyapunov functions are introduced to avoid the possible controller singularity
problem usually met in feedback linearization design. Finally, adaptive technique, radial basis function (RBF) neural
networks and backstepping technique are combined to design the controller, and the unknown functions are approximated
by RBF neural networks directly. The controller guarantees that the prescribed transient and steady state error bounds

are satisfied and all state variables are bounded. The effectiveness of the proposed scheme is validated by simulation.
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