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A New Multi-mode Identification Method of Batch Process

GUAN Shou-ping, FU Chong, HOU Jin-fen
(School of Information Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: GUAN Shou-ping, E-mail: guanshouping@ ise. neu. edu. cn)

Abstract; A new method of multi-mode partition in the batch processes was presented on the
basis of comparing the similarity of principal angles, which effectively overcomes the defects of
noise or redundant data impaction on the phase partition. The main idea is to set up the principal
component models of the batch data along time axis by employing the principal component
analysis (PCA) approach, and then uses the principal angle method to compare the similarity of
the principal component models, finally identify the steady phases and the transition phases
effectively. Furthermore, an improved strategy is proposed to complete the partition criterion of
the principal angle similarity. The simulation results demonstrate the effectiveness of the proposed
method.
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Fig. 1 PCA modeling and parent classes division
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Fig. 3 Comparison results of parent-classes
similarity
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Fig. 4 Comparison results of subclasses similarity

200 400 600 800 10001200 14001600 18002000
tls
ES5 FMEEMEILLRER
Fig. 5 Comparison results of grandson-classes
similarity
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Table 1 Principal component number and statistical
threshold
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