is thesis presents a genetically trained Fuzzy Neural Controller (FNC),
-; combines the merits of Fuzzy Logic (FL), Neural Networks (NNs) and
_ 'c}e‘tic Algorithms (GAs), used as a feedback controller.

Using the learning abilities of NNs, the parameters of the FNC are directly

adjusted based on minimizing a performance criterion by the GA. The GA, as a

ﬁinforcement learning technique, with real-coding operators, hybrid selection
: _. method and elitism strategy is used to determine the scaling factors of both the

~ input variables and the output control action of the FNC as well as all other

parameters of it. These parameters include the centers and widths of the
membership functions (MFs) for the input variables and the quantisation levels
of the output variable subjected to constraints on their values that are predefined

by the expert. |
Two different FNCs structures are described along with a third proposed
one. These FNCs are used as feedback controllers and, based on simulation
s;-the proposed genetically trained Proportional-Integral-Derivative (PID)-

like FNC has shown the best tracking performance over the two remaining

controllers. The performance of the PID-like FNC has been evaluated for

PDF cre

different simulated linear and nonlinear, time-invariant and time-variant plants
including Single Input-Single Output (SISO) and Multiple Input-Multiple
Output (MIMO) models. In addition, this coﬁtroller robustness to output
disturbances is also tested. Furthermore, a performance comparison between this
controller and a classicétl, genetically tuned, PID controller has been carried out
confirming the superiority of the former. Finally, the control of a two-link robot

-manipulator with a serial model reference adaptive control (MRAC) scheme has

. been considered, as a case study, via computer simulations. The proposed

ntroller has proved its effectiveness in tracking several trajectories even when

Pome constraints are subjected to its control signals. In addition the mass-
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