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Distributed Operating Performance Assessment of Dynamic Industrial Processes

Based on Slow Feature Analysis

ZHONG Lin-Sheng' CHANG Yu-Qing' WANG Fu-Li"? GAO Shi-Hong®

Abstract The modern industrial processes are generally characterized by large scale, long processes and multiple
procedures. In this case, the traditional centralized model may submerge the local change information of the pro-
cesses, thus failing to identify the early non-optimal operation status in time. In addition, the wide application of
closed-loop control brings the universal existence of temporal correlations of process variables. In view of the above
problem, a distributed operating performance assessment scheme of dynamic industrial processes based on slow fea-
ture analysis (SFA) is proposed. First, the process decomposition is realized by combining dynamic time warping
(DTW) and K-medoids clustering algorithms. Second, the corresponding dynamic slow feature analysis (DSFA)
model is established for each sub-block. Finally, the overall comprehensive assessment index is obtained through
Bayesian inference. The effectiveness of the scheme is verified by numerical examples and gold hydrometallurgy pro-
cess.
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