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A Finite-Time Back-Stepping Dynamic Surface Control
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Abstract; A finite time back-stepping dynamic surface control was proposed for n-order nonlinear systems
with external disturbances and modeling errors. In the subsystem controller design of the dynamic surface
control method, a nonlinear filter with fast finite time convergence was designed to replace the first order
linear filter. This method can avoid “explosion of terms” , reduce the error accumulation of high order
system, and at the same time can avoid the singularity problem that is difficult to solve in high order sys-
tem of finite time control. In order to solve the problem that the estimation error was not taken into ac-
count in the stability analysis of dynamic surface control, the stability of the estimation error was consid-
ered, and the steady-state control error was given. Finally, combining with the position control of the
four-rotor aircraft, the simulation verifies its engineering practicability and superiority.
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