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Design of a fault-tolerant control system for thrust vectoring fixed-wing
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Abstract: Thrust vectoring technology has gradually become one of the important means to enhance
aircraft maneuverability and fault tolerance. Effectively integrating thrust vectoring technology with
traditional control systems to improve the fault tolerance of overall control strategies is a pressing research
issue to be addressed. This paper establishes the model foundation for thrust vectoring control strategies by
constructing an integrated aircraft/engine controlled object and actuator model. For the elevator failure
scenario in thrust-vectored fixed-wing aircraft, a fault-tolerant control strategy based on switching control
is proposed. This strategy combines traditional PID control with active disturbance rejection control
(ADRC) algorithms, switching based on system state: PID control is used for the elevator under normal
conditions, while switching to ADRC for thrust vectoring angle control during elevator failure, thereby

ensuring system stability and control performance. Nonlinear simulation verification through joint testing
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of the control system and the integrated aircraft/engine controlled object demonstrates the effectiveness of

the proposed method. The results show that, compared to the baseline controller, the designed controller

improves rise time performance by approximately 15% and settling time performance by about 2% under

fault conditions. Moreover, the switching control strategy maintains system stability and performance

across various fault scenarios.

Keywords: thrust vectoring; fault-tolerant control; elevator failure;

ADRC (active disturbance rejection control); aircraft/engine integration
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Fig. 1 Vector thrust configuration
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