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(EJ» Summary

mning the membership function parameters of a Type-2 Fuzzy Control Systemis a \
challenging task in the presence of uncertainty and imprecision. The performance of the
Type-2 fuzzy controller can be enhanced by optimizing its parameters using
optimization algorithms such as the Particle Swarm Optimization (PSO) algorithm and
the Grasshopper Optimization Algorithm (GOA).

This research aims to improve the performance of an inverted pendulum system,
simulated in MATLAB, by employing a Type-2 fuzzy controller whose parameters are
optimized using both PSO and GOA.

The findings of this study demonstrate that the system optimized using the Particle
Swarm Optimization algorithm outperforms the one optimized using the Grasshopper
Optimization Algorithm. The PSO-based controller exhibits superior capability in
reducing oscillations more rapidly, achieving stability at the desired position with
minimal overshoot and a shorter settling time.
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