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Abstract

A command filtered back-stepping technology is exploited and analyzed to design a dynamic state-
feedback attitude controller for a generic reentry vehicle in the technical notes. In the underlying
command filtered back-stepping controller, sliding-mode-based integral filters are introduced to
estimate the virtual control terms and their derivatives, obviating the complex analytical compu-
tation process, subsequently solving the problem of “explosion of computation” in traditional
back-stepping approach. The stability analysis of the closed-loop system and the convergence of
the aerodynamic angles are verified based on the input-to-state stability and small-gain theorem.
Numerical simulations are included to demonstrate the effectiveness of the proposed control
scheme.
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