5 33% 4 6 = # 5 &k K Vol.33 No.6
20184 6 A Control and Decision Jun. 2018

TEHS: 1001-0920(2018)06-1141-06

E TR A BIERIEL s 2w G 0A

B Al XH &
(FEIE R T REMURE SER S, 175 miE 226019)

8 B BRI AR LR MR B A R, B — o R T AE AT TR A ASARABLEE F 0 77 2. R PR AN IR 5 1]
TEAZ i) 2 SR P ARURE B4R 1 2 SR, ) A 2 T A% IR SS TR T A I AN R ALLEE 4R b, AU VP A B v SR R R 7 2
[H ST B OC R. B 5, 7E Z IR I ik R b, ) A AR 2k R B0k T i R s #5052 BIRRAE 2 1) FLIR, BIN
Gram-Schmidt 7515 IE A A2 190 &, T BRI 1 25 R) PR 288 1) s -0, 6o PR AT 7 22 100 6 P9 AR R AT R HEAE 011,
SRAFAZ AL ST GRIE A, P AN KEAC P AR 28 32 M 0 e i 5 1 58 R B8 8 5, e % o 0 o e A 4 ; B 5,
IR TE TR 1 A5 L SEIR 36 R 1 BT Ak o phe k.

XHEIR): AR AR MR IE M AAHBUE AR SR A

FESES: TP277 RAPRERD: A

DOI: 10.13195/j.kzyjc.2017.0425

Kernel orthogonal manifold angle based dissimilarity for nonlinear
dynamic process monitoring
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Abstract: For process with nonlinear and dynamic features, a kernel orthogonal manifold angle based dissimilarity is
developed to quantitatively evaluate the statistical relationship between the manifold subspaces of normal benchmark
and test data sets. The kernel orthogonal manifold angle based dissimilarity index is derived from the singular values of
the inner-product matrix calculated by the orthogonal vectors in the two manifold subspaces. Firstly, the historical
process data is mapped into feature space by using the nonlinear function based on multi-manifold. Then, the projection
vectors are orthogonalized by using Gram-Schmidt method, and base vectors of the manifold subspace are constructed.
Furthermore, the kernel orthogonal manifold angle with singular value decomposition(SVD) of the inner-product of two
manifold subspaces, and the dissimilarity monitoring model are got. Angle and distance measures are combined into the
monitoring index to trigger fault alarm with better sensitivity. The simulation experiment on the TE process
demonstrates the superiority of the proposed method.
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