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A fault diagnosis method of analog circuit
using energy calculation and Hopfield neural network

LI Penghua s JIANG Jianchun , QIU Baomei s LIANG Zhanwei
(College of Automation,Chongqing University of Posts and Telecommunications,

Chongqing 400065, China)

Abstract: A new Hopfield neural network fault diagnosis method using the wavelet packet analysis and
energy calculation as fault feature preprocessing is presented for the analog circuit. In the proposed method,
the ideal and actual responses of the fault analog circuit are sampled by SPICE simulation and a data board
in the terminal of the circuit, respectively. The sampled responses are completely decomposed by the
wavelet packet analysis, the energy values of wavelet coefficients in each level are calculated by a new
defined energy function. The ideal and the actual fault vectors, being composed of the energy values, are
used as the memory prototypes and the initial states after the energy encoding. The energy codes of the
actual fault responses are accurately classified by the Hopfield neural network. The numerical experiments
clearly demonstrate that the effects of the new fault feature extraction for the hard fault responses with
weak amplitudes are the same efficacious as the soft fault responses with large amplitudes,the new defined
energy function and the encoding rules have significant impact on analog fault circuit.
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