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Correlation integral combined with robust predictive control for solving
real-time optimization problems and its application

CHEN Jun, ZHAO Zhong'
(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Due to the limitations of traditional correlation integral optimization algorithms in solving real-time
optimization problems with no consideration of real-time constraints and difficult to get the gradient adjustment
parameter, a real-time optimization algorithm combining robust predictive control and correlation integral is proposed.
The traditional correlation integral optimization algorithm is used to calculate the gradients of the optimization objective
function and the optimization variables and determine the optimization direction based on the gradients obtained. The
optimization gradients are used as the intermediate variables to indicate whether the system still has optimization
margin. The constrained robust predictive control based on polytope is used to calculate the adjustments of optimization
variables by solving the linear matrix inequalities of the process constraints. The calculated adjustments of optimization
variables are used as the set values of the tuning variables. The proposed method inherits the advantages of the original
correlation integral optimization algorithm and improves the ability of constraints handling. The simulation and
industrial application results for real-time optimization of thermal efficiency of a xylene heater have verified the
feasibility and effectiveness of the proposed method.

Keywords: correlation integral; real-time optimization; robust predictive control; linear matrix inequalities;

polytope; xylene heating furnace
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