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Adaptive recursive kernel learning with application to
online quality prediction of industrial rubber mixing process

LIU Yi!, ZHANG Xi-cheng?, ZHU Ke-hui?>, WANG Hai-ging!, LI Ping!
(1. State Key Laboratory of Industrial Control Technology, Institute of Industrial Process Control,
Zhejiang University, Hangzhou Zhejiang 310027, China;

2. Hangzhou Chaoyang Rubber Co. Ltd., Hangzhou Zhejiang 310018, China;

3. Key Laboratory of Industrial Information Technology, Qingdao Shandong 266045, China)

Abstract: Mooney viscosity having significant impact on the properties of the polymer is very difficult to be measured
online. A new modeling method using two-stage recursive kernel-learning is proposed for online modeling and prediction
of Mooney viscosity in the rubber mixing processes. The model can be established online for each recipe and recursively
updated to adapt fast changes of the process. In the present method, a novel error evaluation index is formulated based on
the mixing properties. The model parameters are online selected adaptively, using the fast leave-one-out cross validation
criterion, to overcome the embarrassment of parameter selection. An industrial system named as Smart Mixing Information
Integrated & Control System has been developed and successfully applied to several large-scale rubber and tire manufac-
turers in China. The results of Mooney viscosity online prediction show that the developed method is very efficient and
thus has real economic importance for rubber mixing processes.

Key words: rubber mixing process; Mooney viscosity; kernel-learning; recursive estimation; parameter selection; cross

validation
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R (Industrial application: Mooney viscos-
ity online modeling and prediction of rubber
mixing process)
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3.2 I]JE K BE A A R N7 A 26 Tl (Online mod-
eling and prediction of Mooney viscosity)
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Fig. 3 Mooney viscosity online prediction flowchart

3.3 B3 H BCR (Industrial application results)
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Table 1 Online quality prediction performance

comparison of recipe 1Q510
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Fig. 4 Mooney viscosity online prediction result
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Fig. 5 Industrial application interface of Mooney viscosity

online prediction

4 4518 (Conclusion)
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