Dynamical Systems and Control %1/ &4 534, 2017, 6(1), 16-27 Hans )i
Published Online January 2017 in Hans. http://www.hanspub.org/journal/dsc
http://dx.doi.org/10.12677/dsc.2017.61003

Attitude Control for a Generic Reentry
Vehicle via Command Filtered
Back-Stepping Technology

Yuehui Ji*, HaiLiang Zhou?

1Tianjin Key Laboratory for Control Theory & Applications in Complicated Systems and School of Electrical
Engineering, Tianjin University of Technology, Tianjin

2Tianjin Institute of Metrological Supervision and Testing (TIMST), Tianjin

Email: “jiyuehuitju@126.com

Received: Dec. 20"’, 2016; accepted: Jan. Z"d, 2017; published: Jan. 5th, 2017

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

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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