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ABSTRACT 

This talk presents the development and experimental implementation of a fuzzy-neural-network (FNN) proportional-integral 

(PI)-/proportional-derivative (PD)-like controller with online learning for speed trajectory tracking of an industrial drive system. 

The FNN combines fuzzy logic (FL) with the learning capabilities of an artificial neural network. The design implements the novel 

use of the extended Kalman filter (EKF) to train FNN structures as part of the PI-/PD-like fuzzy design. The FNN structure has two 

parallel FNN PI-/PD-like controllers, each with four internal layers. EKF trains each FNN by modifying the weights and the 

membership function parameters. Hence, the proposed EKF-based architecture presents an alternative to control schemes 

employed so far. The tangible is to replace the conventional PI-derivative (PID) controller with the proposed FNN PI-/PD-like 

controller with EKF learning algorithm. Comparisons of the algorithm performances provide evidence of improvement of the FNN 

PI-/PD-like controller over PID control.The presence of adaptive control via the EKF learning of the FNN control laws marks an 

improvement over the FL design. The benefits of the adaptive control providing access to the fuzzy rules online and the proper 

execution of the updates are improved control law maintenance operations. 

Experimental implementation of the EKF learning algorithm is achieved via dSPACE DSP MATLAB/Simulink environment 

and allowed for the capability for adaptive self-tuning of the weights and memberships of the input parameters. Therefore, this 

adds a self-learning capability to the initial fuzzy design for operational adaptively and implements the solution on real hardware 

using a BLDC motor drive system. The success of the adaptive FNN-controlled industrial drive system is verified by experimental 

results. 
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