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Abstract

The spacecraft flight control system is a crucial component of a satellite, responsible for maintaining
stability and enabling the orbits and manoeuvrability of the vehicle by converting ground control station
input into the movements. Fault Tolerant Flight Control system (FTCS) plays a key role in the safety and
reliability of the spacecraft control systems. FTCS can be divided into active and passive category. Passive
system manages the errors caused by some known faults. Whereas, active fault-tolerant control systems
(AFTCS) deals with the real-time adaptation of the unknown failures. This paper covers various models of
AFTCS, which includes Feedback Linearization, Dynamic Inversion (DI), Reinforcement Learning (RL),
Adaptive Sliding Mode Control (SMC), Model Predictive Control (MPC), and Model Reference Adaptive
Control (MRAC) are advanced control techniques used for optimizing spacecraft system performance and
stability and backstepping control. Understanding nonlinearities, modelling uncertainties, and optimizing
control effort in each model is discussed. Each model is analysed and compared to ensure effective system
stability and evaluated for reliability under failure conditions.



