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Based on Expectation Maximization Algorithm

Abstract

Abstract: As only small proportion of labeled data can be obtained from chemical processes, an online
soft sensing modeling method based on semi-supervised locally weighted partial least squares is
proposed . The labeled and unlabeled historical data are accumulated to construct training database. The
similarity between the newly measured data and the sample points in the database are calculated and
used as the weight of each data point. The semi-supervised locally weighted partial least squares model
is constructed, and the Expectation Maximization (EM) algorithm is employed to estimate the parameters
of the model. Online prediction achieves simulation results of debutanizer distillation processes, which
suggests that the proposed method has good prediction accuracy and stable generalization performance.
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Tab.l Input variables for debutanizer column process

Input variables Description
X1 Top temperature
X5 Top pressure
X3 Reflux flow
X4 Flow to next process
Xs 6" tray temperature
X6 Bottom temperature
X7 Bottom temperature
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Fig. 3 Labeled and unlabeled training samples
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