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Characteristic-line-based model predictive control for hyperbolic
distributed parameter systems and its application

FAN Li-ting!, WANG Fu-li, LI Hong-ru
(College of Information Science and Technology, North Eastern University, Shenyang Liaoning 110004, China)

Abstract: A novel model predictive control (MPC) scheme is proposed for a class of hyperbolic distributed parameter
systems. By using the characteristics line method, we transform the partial differential equation (PDE) of the hyperbolic
distributed-parameter system to an equivalent ordinary differential equation (ODE) along the characteristic line. The ob-
tained ODE can be integrated analytically to give the solution to the original PDE. The analytical expression of this solution
is discretized to produce the predictive model for developing the off-line MPC control law. Simulation results of the control
system for the output SO2 concentration in a circulating fluidized bed of a flue gas desulfurization system indicate that
the characteristic-line-based MPC scheme can be applied to control hyperbolic distributed parameter systems for obtaining
better performance in setpoint tracking and disturbance rejection than the feedforward-feedback control scheme which is
widely applied to the engineering fields.
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2.1 FHEZE B A (Mathematical description
of the method of characteristics)
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Fig. 1 Characteristic curves for PDE

2.2 TR (Predictive model)
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Table 1 Configuration of the CFB-FGD scrubber
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Table 2 Parameter setting of the controllers
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Fig. 4 Performance comparison between CBMPC and FF+FB
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