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Predictive PDF Control of Output Fiber Length Stochastic Distribution in

Refining Process
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Abstract As one of the most important production links in the pulp and papermaking industry, the output fiber
length stochastic distribution (FLSD) shaping of the refining process directly determines the energy consumption and
paper quality of the subsequent papermaking processes. The traditional mean and variance are insufficient to describe
the characteristics of the output FLSD, which displays non-Gaussian distributional properties. This paper proposes a
predictive probability density function (PDF) control method for the output FLSD in the refining process. Firstly, use the
radical basis function (RBF) neural network to approximate PDF of the output FLSD, the iterative learning technique
is utilized to tune the parameters of basis functions, and the corresponding weights vector can be estimated. Secondly,
in view of the strong coupling between these weighting vectors, the random vector functional link networks (RVFLNs)
are employed to characterize the prediction model between the input variables and the weights. Finally, we design the
predictive PDF controller based on the established output FLSD model, thus realizing the tracking control of the desired
output PDF. Furthermore, the industrial data based experiment verifies the effectiveness of the proposed method, which
provides theoretical basis for optimal operation and control of the refining process.
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functional-link networks (RVFLNs)
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