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7.   ADVANCED CONTROL 1, 8








The robustness approach is based on a methology which systematically takes into account uncertainties of any kind. There are two types of uncertainty and each one leads to its own methodology. The uncertainty is Unstructured Uncertainty ( the leads to Hinf  Control Methology ) and the uncertainty is Structured Uncertainty ( this lead to Parametric Control Methology ). We will be treating in our matters only Unstructured Uncertainty, hence only this case will be considered. As reference control approaches we are using standard PID algorithms.





The following well- known approaches will be considered: 





		1)   Least-Squares Control ( LQG, LQG/LTR,... ):





			H2 Optimal Control:	min // Tzw //2


					               K ( s ) stabilising





		2)   Canonical Robust Control:	





			Standard Hinf  Control:	Find // Tzw //inf < 1


					               K ( s ) stabilising





( The Standard Hinf Control Problem is sometimes also called the Hinf  Small Gain Problem )





			Hinf Optimal Control:	min // Tzw //inf


						K ( s ) stabilising





The K ( s ) is the controller and the T transfer function between z and w is received by transforming the original system appropriately. For details, we refer to Skogestad & al.





8.   SIMULATION STUDIES





The closed - loop control set-up in terms of physical equipment and the corresponding mathematical model to be investigated is exhibited in the next two figures. Hence in our simulations we will be using this latter set - up, i. e. the transfer functions Gp ( s ) ( if the process is linear ) and Gc ( s ) will be specified for each particular case. The water level, i. e. the height h, is controlled.





In our control case the variable to be changed, i. e. to be manipulated is the input flow fi .. .
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			Figure 4.   The liquid tank is exhibited as a simple example
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			Figure 5.   The block diagram of the liquid tank





The simulation of the linear tank is done based upon the Figure 6 below, i. e. a graphic 


set - up with all blocks, which are linear, are given as Laplace transform functions.


�EMBED MSDraw   \* ENSIMMISO���


		Figure 6.   The SIMULINK model of the linear tank





For the linear case, as given above, the transfer functions are given as numerator over denumerator. However, when the blocks cannot be expressed in this form, the detailed structure in terms of suitable blocks have to be used.�
		PIDSIMU/MATLAB: VDC98 Case 1, td = 1.
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		Figure 7.  ( NO1FIG1.DOC )	Case 1 ( Linear )





		PIDSIMU/SIMULINK: VDC98 Case 1, td = 1.





�





		Figure 8.  ( NO1FIG1N.DOC )	Case 1 ( Non-linear )





´9.   CONCLUSIONS AND FURTHER DEVELOPMENTS





The first phase of the Virtual Distillation Column has been implemented in the Internet 


( htpp://pww.evitech.fi/vdc/ ). The first phase means that the basic Web pages, the tutorial material consisting of the linear tank, the non-linear tank and the distillation column have been separately implemented inclusive general matters with respect to the Web. The control schemes have been implemented, but only the PID approach is exhibited in the results given here. Also, only the non-linear tank is alive in the Web, but it has been implemented as a separate program independent of the MATLAB/SIMULINK system.





The next steps will be the implementation of the interface between the Web and the MATLAB/SIMULINK environment, the Neural Network approach for modelling and the distillation column itself both as a non-linear and a linearised model of the process.
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