Figure 2 shows the output controlled variables for both tuning parameters. The red lines depict the nominal plant
responses and black shadows are responses for the whole uncertain family (13). The load disturbance n = 50
was injected in the time t = 40 and it is evident that no permanent error is observed.

Figure 2: Set of output controlled variables for m=0.8 (left) and m=1.2 (right)

4.2 Analysis and Discussion

Simulation results proved that the fix robust controller can be designed for a wide family of interval systems.
The results are shown in Figure 2 for two values of the tuning parameter m > 0. The choice of the tuning
parameter m > 0 was found empirically and experimentally. Until now, there is no exact theory how to obtain the
optimal value (see e.g. Prokop and Corriou, 1997). In order to verify the practical usability of both designed
controllers, they were applied not only to the linearized model, but also to the original nonlinear model of CSTR.
The control results for this nonlinear case are shown and mutually compared in Figure 4. The red line
corresponds to the value m=0.8, while the blue line represents the value m=1.2. All simulations confirm that
lower values of the parameter m give slower responses of the control behaviour. The price for the faster
response is the more aggressive (higher) control inputs. Figure 3 shows the zoomed value sets for the family of
closed-loop characteristic polynomials with the affine linear uncertainty structure. It demonstrates the robust
stability of both designed control systems.

Figure 3: Zoomed value sets for m=0.8 (left) and m=1.2 (right)
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Figure 4: Control of the original nonlinear model for both values of m — comparison of the output controlled
variables (upper) and the input control variables (bottom)

5. Conclusions
The paper has been focused on application of continuous-time 2DOF robust control algorithms designed in Res
to systems with parametric uncertainty. The synthesis method itself is accompanied by the graphical approach
to robust stability analysis based on the value set concept and the zero exclusion condition. As an application,
two designed controllers were applied to control of nonlinear Continuous Stirred Tank Reactor.
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