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Intelligent operational feedback control for
typical hematite grinding processes

ZHOU Ping®, CHAI Tian-you
(State Key Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang Liaoning 110819, China)

Abstract: Metallurgical grinding is a typical process of high energy consumption and low efficiency; its control and
optimization will make the outputs of the controlled processes best follow their setpoints, and optimize the entire plant so
that the grinding particle size and efficiency during the production phase being maintained within their desired ranges. For
the complex hematite grinding processes which are widely used in China, the processed hematite has complex composition
and properties, and the operational indices cannot be measured online. Moreover, their dynamic characteristics are very
intricate, making the accurate dynamic models of them are difficult to be built. An intelligent operational feedback control
approach is proposed which is based on data and knowledge. This approach includes a case-based reasoning loop pre-
setting controller, an artificial neural network (ANN)-based particle size soft sensor module, and a multivariable fuzzy
dynamic adjustor. The proposed method has been successfully applied to the grinding process of a large hematite mineral

processing plant in China.
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Fig. 1 Flowsheet of typical hematite mineral processing process
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Fig. 2 Two-stage closed-circuit hematite grinding system
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Fig. 3 Human-supervised grinding control system
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Fig. 4 Data and knowledge based intelligent operational feedback control strategy for grinding process

5 Mk H(Industrial application)
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Fig. 5 Architecture of the developed intelligent operational feedback control system
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