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Abstract

This paper presents the ‘adaptive algorithms for second-order adaptive FIR notch
filter. The main objective is to estimate the frequency of sinusoid in broad-band noise.
The proposed algorithms are divided into two types, namely, the direct frequency
estimation based adaptive algorithms and the indirect based adaptive algorithms. We
have proposed one-direct based adaptive algorithm and three algorithms for indirect
based adaptive algorithm. The proposed algorithms are based primarily on modifying
standard cerror function of the filter. The objective of this modification is to reduce the
effect of bias existing in the estimated parameter of the filter. In addition, the proposed
algorithms are tested and anaiyzed theoretically in terms of convergence behavior of
the estimated parameter, the closed expressions for the convergence in the mean and
mean square and stability bound of the step-size parameter. The computer simulations
are conducted to confirm the theoretical analyses. Furthermore, the applications of the
proposed methods for reducing the power line interference of recoding the
electrocardiogram (ECG) signal, for estimating pitch frequency of speech and for
canceling the howling in the sound public address were demonstrated. The experiments

using computer simulation have shown that the proposed methods work as expected.





