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This research aims to design a controller capable of dealing with unknown dynamic nonlinear
systems that contain unmeasured states in their state space in order to reach stability as quickly as
possible and with the least mathematical complexity.

A high-gain observer was designed to estimate the tracking errors of the elements of the system
states, on the basis of which the fuzzy type -2 controller was built.

To approximate the control law, this is done by estimating the value of the sliding surface and
applying it as input to the fuzzy controller.

The values of the centres of the output membership functions are adjusted automatically based on
the adaptive laws.

The sliding mode was used to ensure the robustness of the system, while the fuzzy controller and
its nonlinear approximation were used to eliminate the Chattering problem associated with using
the sliding mode.

Finally, the stability of the system in the closed loop was proven using the Lyapunov criterion based
on the Mayer-Kalmen-Yakubovich (MKY) theory.

In the proposed controller, it is sufficient for the system output to be measurable in order for path
tracking to be controlled The simulation results show the effectiveness of the proposed unit and its
high performance, as the results resulting from the use of fuzzy type-2 logic were compared with
the results resulting from the use of fuzzy logic of the first order and also with the results resulting
from the use of switching logic, which is usually used to reduce the problem of chattering. /
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