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Abstract: For a class of distributed parameter systems described by parabolic partial differential equations (PDEs),
we investigate their modeling and control by using the input-output data. Based on the characteristics of parabolic PDEs,
the Karhunen-Loéve (K-L) decomposition method is applied to extract the dominant spatial basis functions of the system,
which is in turn employed for executing the time-space decomposition. After the time-space decomposition, a temporal
auto-regresive model with external input (ARX) model is identified by using the temporal coefficients obtained from the
decomposition along with the excitation input signal. A generalized predictive controller is developed based on this ARX
model. Simulation results show that this control method results in desirable performances for a distributed parameter
system.
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predictive control for distributed parameter system
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Fig. 2 Catalytic rod
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Fig. 3 Open-loop response solved by finite difference
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Table 2 RMSE for different number of spatial basis
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n 1 2 3 4

RMSE 2.2820 0.7396 0.0886 0.0819
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Fig. 4 Spatial-temporal ARX model output(n = 3)

5 IS ARXBEAY R TE (n = 3)
Fig. 5 Spatial-temporal ARX model error(n = 3)
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6 458 (Conclusion)
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