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Fig.1 Fault detection monitoring chart of TE process
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Tab. 1 Fault detection results of TE process

" ISOMAP IDISOMAP1 IDISOMAP2 IDISOMAP
e Q T Q T Q T Q T
IDV(4) 0.055 0 0.0750 0.383 8 0.075 0 0.913 8 0.266 3 0.998 8 0.695 0
IDV(7) 0.792 5 0.606 3 0.998 8 0.603 8 0.998 8 0.817 5 0.998 8 0.972 5
1DV (10) 0.707 5 0.800 0 0.678 8 0.798 8 0.877 5 0. 8850 0.930 0 0.895 0
IDV(1D) 0.057 5 0.217 5 0.517 5 0.213 8 0.672 5 0.367 5 0.878 8 0.538 8
1IDV(16) 0.6150 0.722 5 0.508 8 0.723 8 0.860 0 0.881 3 0.956 3 0.888 8
1IDV17) 0.663 8 0.736 3 0.853 8 0.7350 0.916 3 0.877 5 0.976 3 0.893 8
1IDV(19) 0.017 5 0.001 3 0.003 8 0.001 3 0.107 5 0.111 3 0.992 5 0.363 8
1IDV(20) 0.438 8 0.511 3 0.497 5 0.508 8 0.700 0 0.747 5 0.917 5 0.883 8
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Fig. 2 Similarity matching diagram
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Nonlinear Dynamic Fault Diagnosis Method Based
on Improved Isometric Mapping

ZHANG Ni, TIAN Xue-min, CAI Lian-fang

(College of Information and Control Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: DISOMAP (dynamic isometric mapping) algorithm is analyzed in this paper. According to the shortcomings of
short edge caused by data sparse distribution, PCA (principal component analysis) algorithm was used to extract one-di-
mensional visualization principal component, determining the distribution of sampling points approximately, acquiring the
neighbor parameter of sampling point adaptively. Secondly, manifold distance instead of euclidean distance was defined to
calculate geodesic distance furtherly. So the submanifold character could be extracted from the training sample. Standard-
ized monitoring statistics were used in process monitoring application and fault detection. Finally, the similarity index was
used for pattern matching in the sub-manifold fault database. Simulation results of TE (Tennessee Eastman) process
show that improved dynamic isometric mapping (IDISOMAP)-based method is more effective for fault detection and fault
identification.

Keywords: dynamic isometric mapping; sub manifold; non-linear process; fault diagnosis; principal component analysis
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