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Two Degree-of-Freedom Generalized Predictive Control System for

Temperature Control of an Aluminum Plate Based on Input and
Output Data
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Abstract

This paper explores two degree-of-freedom generalized predictive control system for

temperature control of an aluminum plate based on input and output data. Although this control
law was constructed by physical modeling for an aluminum plate temperature control, integral

compensation will always appear because a modeling error exists.

Therefore this paper firstly

builds the model of an aluminum plate temperature control system from input and output data in
order to make a modeling error smaller. Next two degree-of-freedom generalized predictive control
is applied to the derived first and fifth order models. The effectiveness of the proposed method is
shown by numerical simulations and experimental results.
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Fig. 1: Experimental device
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Fig. 2: Model of experimental device
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Fig. 3: Simulation results of output response (upper)

and input response (lower) (the first order model based

on input and output data)
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Fig. 4: Simulation results of output response (upper)

and input response (lower) (the fifth order model based

on input and output data)
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Fig. 5: Simulation results of output response (upper)

and input response (lower) (the fifth order model based

on physical modeling)
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Fig. 6: Experiment results of output response (upper)

and input response (lower) (the first order model based

on input and output data)
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Fig. 7: Experiment results of output response (upper)
and input response (lower) (the fifth order model based

on input and output data)
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Fig. 8: Experiment results of output response (upper)
and input response (lower) (the fifth order model based
on physical modeling)



