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(E)» Summary

/Plant complexity leads to poor mathematical models that exhibit a high degree of parametric h
functional uncertainty. The situation becomes even more complex if the plant to be controlled is
characterized by multi-valued function or even if it exhibits a number of modes of behavior during its
operation.

The Double Crane System DCS is a highly complex nonlinear system, which needs a robust controller
capable of meeting the performance and stability requirements even with approximate model
uncertainty.

The LQG (Linear Quadratic Gaussian) controller is an optimized controller that provides good
performance for controlling linear systems. Kalman filter is one of its most important components, but
it can give degraded performance when uncertainty exists, therefore it may not be robust enough to
control the Double Crane System.

In recent years, fuzzy logic has become a popular technique for dealing with uncertainty in control
systems. In this research, it has been used as a type-2 fuzzy estimator with LQG instead of Kalman filter
in the Double Crane problem, it can provide more robust performance than LQG in terms of stability,
overshoot, vibration, steady-state error, and response time. By achieving these goals, fuzzy logic can
improve the robustness of the controller.
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