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Data-driven Dual-rate Control for Mixed Separation Thickening Process in
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Abstract The mixed separation thickening process (MSTP) of hematite beneficiation in a wireless network environment
is a nonlinear cascade process with the frequency of underflow slurry pump as the inner loop input, the slurry flow-rate
as the inner loop output and the concentration as the outer loop output. The dropout occurs in the outer feedback loop,
making it difficult to identify the parameters of the model, so the tracking controller only using the data generated by
operational processes and independent of the knowledge of model parameters is designed in this paper. First, linearize the
thickening system near the steady states, then design a controller based on @)-learning algorithm to make the inner process
trace the set-point of the slurry flow-rate. Second, use the lifting technology to obtain the uniform time scale controlled
object with the set-point of the slurry flow-rate as the input and the concentration as the output. Finally, considering
that the networked-induced feedback dropout exists in the feedback process, meaning the current state information may
be lost, a novel Smith predictor is developed to predict the current state from historical measured data, and a dropout
Q-learning method is designed to provide the optimal set-point of lower loop. A simulation experiment on MSTP is given
to show the effectiveness of the proposed method.
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Fig.1 The mixed separation thickening process
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Fig.2 Structure diagram of data-driven for MSTP under wireless network environment
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