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Abstract

Abstract: A Gaussian process regression modeling method based on kernel slow feature analysis is
proposed to deal with the time delay and nonlinear characteristics in industrial processes. The time delay
in the industrial data is effectively extracted by fuzzy curve analysis and the optimal time-delay in the data
is obtained. The model data is reconstructed based on the optimal delay. The method of kernel slow
feature analysis is used to extract the nonlinear features of the reconstructed data. The Gaussian process
regression model is established based on the extracted features. The effectiveness and performance of
the method are verified by the simulation experiment of the soft measurement of butane concentration at
the bottom of the de-butane tower.
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Abstract: A Gaussian process regression modeling method based on kernel slow feature analysis is
proposed to deal with the time delay and nonlinear characteristics in industrial processes. The time delay
in the industrial data is effectively extracted by fuzzy curve analysis and the optimal time-delay in the data
is obtained. The model data is reconstructed based on the optimal delay. The method of kernel slow
feature analysis is used to extract the nonlinear features of the reconstructed data. The Gaussian process
regression model is established based on the extracted features. The effectiveness and performance of the
method are verified by the simulation experiment of the soft measurement of butane concentration at the
bottom of the de-butane tower.
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