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Abstract
ation layer and basic loop layer), which involves the controlled objects with different-time-scale characteristics, and has

The optimal operational control of industrial processes usually adopts a two-layer structure (i.e., the oper-

unsynchronized control and the sampling periods because of the difference of the sensor sampling periods. In addition,
the dynamics of the operation layer is usually too complex to be modeled. Therefore, in order to solve this complex
multi-rate control problem with characteristics of multi-layer, multi-time scale and unknown partial dynamics, this paper
proposes a multi-rate layered optimal operational control method for industrial processes. On the basis of using the lifting
technology to solve the multi-rate layered problem, a data-driven set point optimization method based on Q-learning is
first employed to update the basic loop setpoints; and then a model predictive control is used to design the base loop
controller according the lifted system to track the updated setpoints, thereby realizing the optimization control of oper-
ation indices. Experiments have been carried out on a closed-loop grinding process, which shows the effectiveness of the
proposed method.
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