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Intelligent attitude control method of launch vehicle during ascending
phase considering load reduction in high wind zone

ZHOU Shou, YANG Hao, ZHANG Shifeng”, BAI Xibin, WANG Feng
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; To address the aerodynamic load reduction requirement when the launch vehicle flying in high wind zone during the ascending
phase, an intelligent attitude control method with adaptive learning rate was proposed. Taking a certain type of launch vehicle as the research
object, the dynamic model in the pitch plane was established. A deep reinforcement learning framework suitable for flight control of the launch
vehicle during the ascending phase was developed based on soft actor-critic, and a reward function that comprehensively considers attitude tacking
accuracy and stability, and load reduction effectiveness was designed. On this basis, an adaptive iteration of learning rate was implemented based
on a step-size learning rate scheduler to quickly improve the convergence velocity and find the optimal solution of the controller. Besides, an early
stopping mechanism which can automatically end the training process was designed to enhance the training efficiency. Simulations show that the
proposed method can effectively achieve load reduction of the launch vehicle while ensuring attitude tracking accuracy and stability. Additionally,
it has strong robustness and adaptability to random wind disturbance.
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Rt R S AS R 2 2] FE L, 5 TR R A A
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&o Hgo [ <p
8 clipped 5 - % Hgo I B (37)
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Fig.4 Nominal trajectory of the launch vehicle in

the vertical plane
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parameters for two algorithms
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Tab.1 Hyperparameters of the standard SAC algorithm
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Tab.2 Core parameters of the improved SAC algorithm
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Fig. 10 Test results of the two controllers under the maximum wind disturbance
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Tab.3 Comparison of key simulation data between the two

controllers under the maximum wind disturbance
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