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Semi-supervised soft sensor modeling method under
the help-training framework

HE Luosuyangl, XIONG Weili"”

(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China; 2. Key Laboratory of Advanced Process
Control for Light Industry (Ministry of Education), Jiangnan University, Wuxi 214122, China)

Abstract: A semi-supervised twin support vector regression soft sensor modeling method under the help-training frame-
work is proposed to maximize a large number of unlabeled sample information in industrial processes and reduce the
impact of process uncertainties on the quality of unlabeled samples. The twin support vector regression is used to build
the main learner and add pseudo labels to the unlabeled samples with the highest confidence. Simultaneously, the auxili-
ary learner is constructed on the basis of the K-nearest neighbor algorithm to maximize the root mean square error of the
learner on the nearest neighbor sample set. The candidate sample set screened by this index contains additional data in-
formation. The main and auxiliary learners complement each other, which improves the generalization of the model to a
certain extent. The prediction model is then obtained by using the help-training framework to improve the sample utiliz-
ation to mine the unlabeled sample information. Results show that the model has good prediction performance based on

the modeling and simulation of the real data in the industrial process of debutanizer.
Keywords: soft sensor modeling; semi-supervised; help-training; twin support vector regression; K-nearest neighbor;

confidence; learner; debutanizer
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Table 3 RMSEs of three models under seven kinds of label rates
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Fig.5 Scatter plot of butane concentration prediction
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Fig. 6 Predicted error of butane concentration
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