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Generalized Intelligent Attitude Control with Weak Model Dependence

SHAO Huibing, ZHAN Tao, FU Jingbo
(Beijing Institute of Control and Electronic Technology, Beijing 100038, China)

Abstract: Ultra-high speedcross-domain flight and agile maneuvering are the developing trends of next-generation
aircrafts. However, the aerodynamic parameters variations caused by the aerodynamic shape change in long-time wide-
speed-range hypersonic flight and the aerodynamic variations in deformable aerial-underwater flight pose significant
challenges to the aircraft attitude control system. In this paper, a novel generalized intelligent attitude control method
with weak model dependence is proposed to tackle the model uncertainty as well as the compound control problem of
heterogeneous actuators in deformable aircrafts. The method is an attitude control scheme based on an adaptive control
method, a generalized intelligent attitude control method, and a compound control method. The adaptive attitude
control method is based on deep learning (DL ), and is used to compensate the aerodynamic moment. The generalized
intelligent attitude control method is based on the deep deterministic policy gradient (DDPG) algorithm, and is
developed for the aerodynamic and model uncertainties. The compound control method is adopted for the
heterogeneous actuators with weak model dependence. The proposed method is a practical intelligent control method,
and has better robustness as well as universality compared with the existing ones.
heterogeneous compound control; deep
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Fig.1 Schematic of the adaptive attitude control algorithm based on DL
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Fig. 10 Schematic of the control parameter self-evolving based on deep reinforcement learning
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