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ANGULAR RATE SIGNALS DENOISING METHOD OF
THE COMBINED SPACECRAFT BASED ON DEEP LEARNING*

Chu Weimeng'?  Wu Shunan'*  Liu Yufei’ Wu Zhigang'*
(1.School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China)
(2.State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)
(3.China Academy of Space Technology, Qian Xuesen Laboratory of Space Technology, Beijing 100094, China)

Abstract For the combined spacecraft consisting of the servicing spacecraft and non-cooperative target, the
measured angular rate signals of the combined spacecraft are often affected by large noises, which will influence
the sub-sequent control accuracy seriously. Due to the unknown inertia tensor of the non-cooperative target, the
signal cannot be effectively denoised using model information. To solve the above-mentioned problem, an angular
rate signals denoising method of the combined spacecraft based on the deep learning method is proposed in this
paper, which do not require the model information in advance, and is absolutely data-driven. Based on the deep
learning, the generative process of the training data which is needed for angular rate denoising is firstly presen-
ted, and then a deep network model for angular rate signals denoising of the combined spacecraft is constructed ,
including the methods of optimization and parameter initialization of the model. Finally, denoising effects are com-
pared between the proposed method and the wavelet denoising method using test data. The result shows that the

proposed deep learning method has a better denoising effect than the wavelet method.

Key words deep learning, combined spacecraft, non-cooperative target, signal denoising
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