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Abstract: Traditional optimization control methods are difficult to make accurate and rapid
decisions when the state of the flotation process changes, resulting in significant fluctuations in
the concentrate grade and tailings grade, and unstable product quality. In addition, the flotation
process is difficult to detect the concentrate grade online, leading to a decrease in its practicality.
In response to the above problems, a hybrid model is used to model the flotation process and a
reinforcement learning algorithm based on safety augmented value estimation from
demonstrations (SAVED) is used to control the size distribution of flotation overflow bubbles to
indirectly control the concentrate grade and tailings grade. The effectiveness of the proposed
algorithm is verified through simulation experiments. Compared with artifical experience and
data-driven models, SAVED based on hybrid models is used to model the flotation process and
control the size distribution of flotation overflow bubbles. The algorithms can achieve better
control effects while ensuring safety constraints.

Key words: flotation process; reinforcement learning; hybrid model; safety constraints; optimal
control
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Fig. 1 Internal structure diagram of flotation cell
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