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A Study on Fault Detection of Cycle-based Signals using
Wavelet Transform

JacHyun Lee - Jihyun Kim - JiBin Hwang - Sung-Shick Kim

[ ABSTRACT J

Fault detection of cycle-based signals is typically performed using statistical approaches. Univariate SPC using
few representative statistics and multivariate analysis methods such as PCA and PLS are the most popular methods
for analyzing cycle-based signals. However, such approaches are limited when dealing with information-rich
cycle-based signals. In this paper, process fault detection method based on wavelet analysis is proposed. Using Haar
wavelet, coefficients that well reflect the process condition are selected. Next, Hotelling’s T chart using selected
coefficients is constructed for assessment of process condition. To enhance the overall efficiency of fault detection,
the following two steps are suggested, i.e. denoising method based on wavelet transform and coefficient selection
methods using variance difference. For performance evaluation, various types of abnormal process conditions are
simulated and the proposed algorithm is compared with other methodologies.

Key words : Cycle-based Signal, Wavelet Transform, Haar Wavelet, Coefficient Selection
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