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ABSTRACT
The fundamental function of adaptive channel equalization is to compensate, eliminate or minimize distortion in a communication channel between a transmitter and a receiver. In this thesis, a Nonlinear Neuro Fuzzy Equalizer (NNFE) is proposed for the equalization of Quadrature Amplitude Modulation (QAM) signals in communication channels by improving the quality of complex signal transmission which eventually leads to more efficient communication. The presence of noise, intersymbol interference (ISI) and the time-varying characteristics of the communication channel necessitate the use of adaptive equalizers. A fuzzy adaptive filter is constructed from a set of fuzzy If-Then rules that change adaptively to minimize some criterion functions as new information becomes available. The fuzzy adaptive filter with the combination of neural networks is a significant type of adaptive equalizer which allows short training time of the equalizer, yields better results in terms of bit error rate (BER) and convergence rate with its efficient structure and design algorithms. The use of neuro-fuzzy equalizer in digital signal transmission allows decreasing the training time of the equalizer’s parameters and decreasing the complexity of the network. Normalization method applied at the transmitter side of the communications system is utilized and nonlinear neuro-fuzzy equalizer (NNFE) is employed for the equalization of QAM signals.
The purpose of this thesis is to successfully equalize QAM signals that are distorted by noise and channel conditions when transmitted through a communications channel before being received by an equalizer at the end of the system. It’s possible to reach fast and accurate equalizer output results with the aid of normalization technique in relatively small number of iterations. Convergence rate and BER performance comparisons have been carried out for 4-QAM and 16-QAM signals. The simulation results have revealed that the proposed nonlinear neuro-fuzzy equalizer (NNFE) can successfully minimize the errors and equalize both linear and nonlinear channels in addition to providing better convergence rate and improved BER performance for linear channel in severely noisy channel conditions. 
Key words: Equalization, Quadrature Amplitude Modulation (QAM), bit error rate, nonlinear neuro-fuzzy equalizer, communications system, normalization.
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