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Three-optimal semi-supervised regression algorithm under
self-training framework

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, Jiangnan University, Wuxi 214122, China)

Abstract: In industrial production, due to factors such as the cost of analyzing the dominant variable, there may be cases
in which there are few labeled and many unlabeled samples. To improve performance and accuracy in the use of un-
labeled samples, we propose the use of a three-optimal semi-supervised regression algorithm under a self-training frame-
work. This algorithm first filters unlabeled and labeled samples to ensure similarity between these two types of data and
improve the accuracy of predicting the unlabeled samples. Then, a model is established based on the selected labeled
samples using Gaussian process regression to predict the unlabeled samples, from which pseudo-label samples are ob-
tained. Then, by determining the confidence levels of the prediction of the pseudo-label samples, samples with higher
confidence levels are filtered and used to update the initial samples. Finally, through multiple filtering loops, a self-train-
ing framework is applied to improve the utilization of unlabeled samples. By modeling and simulating debutanizer pro-
cess data, the proposed method was confirmed to have superior prediction performance when there are an insufficient
number of labeled samples.

Keywords: industrial production; unlabeled samples; filter; semi-supervised regression; similarity; Gaussian process re-

gression; confidence judgment; self-training; prediction
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