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Optimized Modeling of Dynamic Process Oriented Towards Modeling
Error PDF Shape and Goodness of Fit

ZHOU Ping' ZHAO Xiang-Zhi'

Abstract This paper proposes a novel data-driven modeling method, which is a multi-objective optimized model-
ing method for dynamic process oriented towards modeling error probability density function (PDF) shape and
goodness of fit (similarity). First, aiming at the problem that the conventional modeling performance indicators
such as the root mean square error (RMSE) cannot fully characterize the two-dimensional stochastic dynamic char-
acteristics of modeling errors. The PDF index is introduced to comprehensively characterize and evaluate the mod-
eling errors of dynamic systems in two dimensions on time and space, while the kernel density estimation techno-
logy is used to estimate the PDF of modeling error sequence. Second, in order to characterize the fitting trend of
dynamic process data modeling, the goodness of fit is further introduced to construct a multi-objective performance
indicator that comprehensively describes the data modeling error PDF shape and trend fitting similarity. Based on
this, the parameter set of the data model is optimized using the NSGA-IT algorithm to obtain the optimized para-
meter solutions for a large class of intelligent models. Finally, numerical simulation and industrial data verification
show that the modeling error PDF of the proposed method approximates the set target PDF, and the model out-
put is close to the actual data fitting trend, which is better than the conventional data modeling methods of minim-
izing the one-dimensional RMSE index.

Key words Modeling error PDF, goodness of fit, data modeling, kernel density estimation (KDE), multi-objective
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