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ARTICLE INFO ABSTRACT
Article Type This study presents a robust and intelligent control method for flexible satellites operating under underactuated
Original Research conditions. When the number of actuators is fewer than the system's degrees of freedom, issues like instability and

vibrations arise. To address these problems, a combination of super-twisting sliding mode control and high-order
adaptive sliding mode control, along with reinforcement learning, is used. Reinforcement learning helps to adaptively
adjust the control gains, improving the system’s performance in the presence of disturbances and actuator failures.
Quaternion parameters are utilized to avoid singularity issues when modeling the satellite's angular orientation. In this
approach, the control inputs for the first and second axes are adjusted to reduce the error in the third axis without
requiring direct control. Various simulations have shown that the proposed method outperforms classical approaches
in reducing errors, minimizing chattering, and enhancing system stability. Furthermore, the high-order adaptive sliding
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Combination of Sliding Mode Controller with Reinforcement Learning.
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the Adaptive Sliding Mode Controller of the Satellite
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for the Adaptive Sliding Mode Controller of the Satellite
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Fig. 17 Comparison of control torque variations under normal conditions
for the satellite super-twisting controller.
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