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Hierarchical control approach for industrial process operation based on

multivariable decoupling control
ZHOU Ping, CHAI Tian-you

(Key Laboratory of Process Industry Automation, Northeastern University, Ministry of Education,
Shenyang Liaoning 110004, China)

Abstract: A hierarchical control approach for industrial process operation is proposed to achieve the desired technical
indices (TIs) by using the extended multivariable decoupling control technique. The lower-level loop control system de-
signed by the multi-loop PI/PID control technique is responsible for forcing the key process variables that closely relate to
the T1Is to track the given setpoints. By using the extended decoupling control method within a unity feedback structure, we
develop a higher-level setting controller for the generalized plant consisting of the controlled process and the lower-level
control system. To achieve the desired TIs, this setting controller automatically adjusts the setpoints for the lower-level
controllers in response to process uncertainties and disturbances with good decoupling performance. An application to the
grinding process is presented to demonstrate the proposed control approach.
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Fig. 1 Hierarchical control structure for process operation
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Fig. 2 Proposed hierarchical control strategy for process operation
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controller)
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3 a4 #Hr (Stability analysis)
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4 &It (Example)

4.1 RGP K is AT &R G ¥ i (Process de-

scription and operation control system design)
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Fig. 3 Schematic diagram of grinding process system
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Fig. 4 Amplitude-frequency curves of spectral radius for the

perturbed grinding systems
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Fig. 5 Control performance of perturbed grinding system
operation according to the two groups of filter

parameters
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Fig. 6 Operation control performance of perturbed grinding

system due to setpoint tracking control
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