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Abstract

In This thesis we present a new adaptive algorithm, based on Particle Swarm
Optimization (PSO) for Active Noise Cancellation (ANC) problem. We consider both
linear and non-linear models for ANC system. The proposed algorithm is used for
determining the filter coefficients of FIR filter (in linear model) or weights of neural
network (in non linear model). These filters are used as controller, in order to reduce the
noise in silence zone.

In contrast to the existing gradient descent-type algorithms, the proposed method
does not require estimating the secondary path transfer function. This not only improves
stability of it, but also reduces the computational complexity of the method.

We modified PSO algorithm to adopt it to ANC system, when a significant changes
for input noise characteristic is occurred. After detecting sudden change for input noise
characteristics, we increase the velocity of particles in PSO algorithm as well as reset their
global memories to find new optimal coefficients for the ANC filter.

The proposed method is more robust than the existing gradient descent-type

algorithms, against significant changes in the input noise power.

Keywords: PSO, ANC, FIR filter, Neural Network, Optimization



