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ABSTRACT 

Neuroscience and genetics have provided a rich source of research ideas for engineering. At present time, 
genetic algorithms, artificial neural networks and fuzzy logic methods have been proved to be useful in a 
number of control applications. Different approaches to motor drive controls using artificial intelligence will be 
discussed. Real-time implementation of the proposed controllers is crucial in the evolution of a designed 
controller into the actual implementation of a control application. Laboratory experiments results show the 
applicability of such methods in step motor drives and brushless DC (BLDC) drives. Two distinct multilayer 
neural networks are implemented via laboratory experiment to simultaneously identify and adaptively control 
the trajectory tracking of a hybrid step motor. The neural network controller is constructed as a nonlinear 
unknown function depending on the current sate of the drive system supplied by the neural network identifier 
and the reference trajectory. Moreover, a real-time implementation of hybrid fuzzy-PID controller is 
demonstrated in a laboratory 1-hp BLDC motor drive system. Both the design of fuzzy-PID controller and its 
integration with the conventional PID in global control system to produce a hybrid design are established.   A 
genetic optimization technique is used to determine the optimal values of the scaling factors of the output 
variables of the fuzzy-PID controller. 
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