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Abstract; This paper presents an adaptive sliding window recursive sparse principal component analysis method for
the on-line fault monitoring of time-varying industrial processes. Firstly ,feature information of normal process data space is
extracted by the sliding window,and the sparse principal component analysis is applied to the current window block matrix
to construct the sparse principal component analysis-based process fault monitoring model. Then, the forgetting factor is ad-
justed in real time according to the similarities of adjacent windows to update the sliding window size adaptively,so that the
sparse principal component fault monitoring model can effectively track the time-varying process. Finally, the sparse load
matrix of the sliding window is renewed recursively to update the fault monitoring model dynamically. Fault monitoring re-
sults of the nonlinear numerical simulation system and the Tennessee-Eastman process show that the proposed method can
effectively improve the fault detection accuracy and adapt to the on-line fault monitoring of long process industries with
time-varying processes.
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B W I B ) B 25 R T
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AN ) YRS 3 TR e T AR D i R 1,206 A T
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5 e R ) BRSSOV 0 11 i B 26 8 T
P77 15 FAGIN A i 452 v 5 (ELA 73 1 17 il o 1 o4

AP IIERF , ASW-RSPCA J5 3 1 i B A5 ) 30 2 A7
L ONT e
£3 REFEMOBAATRE (%)

FaultNo PCA PLS KPCA | SPCA ASW-RSPCA
IDV1 99.20 | 99.25 | 99.14 | 99.13 100
IDV2 98.03 | 97.36 | 98.75 | 98.38 100
IDV3 1.50 5.00 6.38 6.23 15.71
IDV4 4.57 6.33 4.00 3.25 8.21
IDV5 22.50 | 23.25 | 24.12 | 30.75 36.45
IDV6 99.00 | 99.63 | 99.47 | 99.13 100
IDV7 91.37 100 100 100 100
IDV8 96.32 | 97.50 | 97.50 | 95.44 98.28
IDV9 1.05 3.00 3.00 0.88 3.88
IDV10 23.55 | 26.63 | 29.88 | 31.93 43.13
IDV11 21.16 | 22.36 | 31.50 | 29.12 39.82
IDV12 98.45 | 97.99 | 98.25 | 91.78 99. 64
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IDV21 40.32 | 39.65 | 42.94 | 39.88 54.16

MACC | 52.57 | 53.77 | 54.97 | 54.79 61.10
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