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Dynamic outlier detection for process control time series
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Abstract: To improve the traditional outlier-detection by using wavelet analysis method and to deal with the instability
characteristic of data from regulatory control process, we propose an improved outlier-detection method. This method
combines an improved robust auto-regression (AR) model with the wavelet analysis method to eliminate the deficiency
of the wavelet method in outlier-detection. To avoid the requirement of a pre-selected threshold value in the traditional
method, we introduce the hidden Markov model (HMM) which analyzes the wavelet coefficients and updates online the
coefficient values to improve the detection precision. Experiments and applications show that this method is especially

suitable to oscillatory data in control processes.
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Fig. 4 The signal from Alex’s model and the detection results
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Fig. 5 The signal from Alex’s model and the analysis results

based on traditional wavelet
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Table 2 The detection results
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Fig. 7 The real signal and detection results
BT 1050 R AR, PIEAE 1817 (a) T R
O AERR WAL E. NI T(a) AT LA H, SEBR R AR 1)
Hells R — B L R (1~10028 2 45), 1
LSRR AR e PR A5 5 M 75 AR 22, (HL R A I 45
KRG, AT 104 7 0 S e s ke, A i
W,
A3 A
Table 3 The data waiting for detecting
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Table 4 The detection results
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