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Abstract: In this paper, the global asymptotic stability of a class of nonlinear systems with unknown functions and
unknown control directions is discussed. A lemma is proposed to deal with the unknown functions problem, and a global
asymptotic stability control algorithm based on the backstepping and Nussbaum gain technology is obtained. Compared
with the algorithms dealing with unknown functions by approximation method, the algorithm proposed in this paper solves
the problem of global asymptotic stability of nonlinear systems. Compared with the existing global asymptotic stability
control algorithms for nonlinear systems, this paper avoids the assumptions of unknown functions, so the method in this
paper reduces the conservatism. It is worth mentioning that the algorithm in this paper also solves the “explosion of terms”
problem of backstepping. Therefore, the algorithm in this paper not only obtains the global asymptotic stability control
scheme, but also has simple calculation. Finally, the algorithm is applied to the rigid single link manipulator system, and
the simulation results verify the effectiveness of the control scheme.
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