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An Application of Artificial Neural Network and Taguchi’s

Method on Engine Fault Noise Recognition

Hsiao-Tseng Lin* , Chih-Chung Kao**, Kuan-Chung Pan*** | Hui-Zen Yie****

Abstract

Due to the improvement of modern technology, the detecting of vehicle
engine’s faults can be achieved by computer. However, computer can’t detect the
noise resulting from the abnormalities of mechanical parts. The objective of this
research is to combine artificial neural network and Taguchi’s method to construct
an engine fault recognition system. It is expected to detect the abnormalities of
engine before it breakdowns, and to assist mechanical technicians to identify the
origin of the problem.

This research, constructed by artificial neural network and Taguchi’s method, is
to identify different engine fault noises by network learning process. For noise
signal normalization, OTA and TPA methods are used. In the construction of
artificial neural network model, number of input layer, number of hidden layer,
learning rate and learning cycle number are chosen as control factors. Taguchi’s
orthogonal array is then used to conduct the calculations in different levels. Signal to
noise ratio, analysis of variance, and F-test are applied to analyze the effect of
different control factors on the engine fault recognition rate, and to accomplish
optimum combination for relevant control factors. The best fault recognition rate
achieved in this work is 77.1%.

Keywords: Neutral Network, Taguchi’s Method, Engine Noise
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