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A dual-optimal semi-supervised regression algorithm

CHENG Kangming', 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: Aiming at the problem that there are few label samples in some industrial processes and that the traditional
semi-supervised learning cannot guarantee the accurate prediction of unlabeled samples, a dual-optimal semi-supervised
regression algorithm is proposed in this paper. First, in this method, the center of the label-concentrated area is found,
and the similarity between unlabeled samples and the center is calculated, and therefore, the unlabeled samples are op-
timized. At the same time, the labeled samples are selected according to similarity between the unlabeled samples and
the center of the dense area. Second, by employing the Gaussian process regression method, an auxiliary learner is estab-
lished according to the selected labeled sample, and then the labels of the selected unlabeled samples are predicted by
the auxiliary learner. Finally, the performance of the main learner is improved with these pseudo-label samples. Through
a simulation of the numerical case and the actual debutanizer process, the proposed method is verified to have a good
prediction performance when the labeled samples are few.

Keywords: unlabeled samples; select; semi-supervised regression; center of sample dense area; similarity; Gaussian pro-

cess regression; auxiliary learner; main learner; debutanizer process; prediction performance
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