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Wavelet preprocessing of analog circuit fault signal

PENG Wei-shao, LI Li-zheng, HU Yan-yu

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Aiming at the problem of larger structure of neural network used for analog circuit fault diagnosis, a fault
diagnosis method based on wavelet—neural network for analog circuit was presented. The method uses impulse response
to obtain the fault signal, uses wavelet transform as a preprocessor of this fault signal, and uses Haar wavelet
decomposition to obtain the feature of the fault signal. Then through principal component analysis and data normalization,
the feature of the fault signal was used as the input of a neural network for fault diagnosis. Based on the basic principle of
this fault diagnosis method, the fault classification, the selection of the wavelet function and the selection of the fault
features for an example circuit were studied, and the fault category identification and a simulation program for computing
fault features were also given. This method drastically reduces the number of inputs, simplifies the structure and
decreases the training and processing time of the neural network. Simulation result shows that the method will improve
the fault diagnosis efficiency and the fault classifying capacity.
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