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Abstract

In the paper, two neural network algorithms in deep learning are applied to micro satellite attitude
fault detection and fault tolerant control respectively. Firstly, in the aspect of fault diagnosis, a
method of satellite attitude fault diagnosis based on the improved Generative Adversarial Networks
(GAN) is proposed. The wavelet spectrum of microsatellite attitude fault is taken as the main basis,
combining the ability of continuous wavelet transform to process non-stationary signal and the
Semi-supervised Generative Adversarial Networks(SGAN) can process and recognize images. Based
on the SGAN, it introduces the condition model and optimizes the loss function. In the process, it
will guide the training of generator and discriminator. In the event of actuator failure, Cerebellar
Model Articulation Controller Neural Network(CMAC) intervenes in fault-tolerant control to restore
the satellite attitude with the shortest time and the least energy. CMAC is a kind of local learning
network, which is based on the local approximation neural network of table query input and output,
and provides a multi-dimensional nonlinear mapping ability from input to output. The simulation
results show that the fault diagnosis method based on CWT and semi supervised generation network
can achieve higher accuracy than other mainstream diagnosis methods. When the system is normal or
fault, cerebellar neural network can provide robustness and adaptability for the system.
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