Author’s Accepted Manuscript

SIGNAL

Analysis of Frequency Estimation MSE for All- PROCESSING
pass-Based Adaptive IIR Notch Filters With
Normalized Lattice Structure

Shunsuke Koshita, Yuki Noguchi, Masahide Abe,
Masayuki Kawamata

www.elsevier.convlocate/sigpro

PIIL: S0165-1684(16)30249-3
DOI: http://dx.doi.org/10.1016/;.sigpro.2016.09.019
Reference: SIGPRO6274

To appear in:  Signal Processing

Received date: 12 March 2016
Revised date: 17 September 2016
Accepted date: 28 September 2016

Cite this article as: Shunsuke Koshita, Yuki Noguchi, Masahide Abe anc
Masayuki Kawamata, Analysis of Frequency Estimation MSE for All-pass
Based Adaptive IIR Notch Filters With Normalized Lattice Structure, Signc
Processing, http://dx.doi.org/10.1016/j.sigpro.2016.09.019

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/sigpro
http://dx.doi.org/10.1016/j.sigpro.2016.09.019
http://dx.doi.org/10.1016/j.sigpro.2016.09.019

Analysis of Frequency Estimation MSE for
All-pass-Based Adaptive IIR Notch Filters With
Normalized Lattice Structure

Shunsuke Koshita* Yuki Noguchi, Masahide Abe, Masayuki Kawamata

Department of Electronic Engineering, Graduate School of Engineering, Tohoku
University, Japan

Abstract

This paper theoretically analyzes the Mean Square Error (MSE) on the
steady-state frequency estimation realized by the all-pass-based adaptive
notch filtering algorithms with the normalized lattice structure. The adap-
tive algorithms to be considered are the Simplified Lattice Algorithm (SLA)
proposed by Regalia and the Affine Combination Lattice Algorithm (ACLA)
proposed by the authors. For these two algorithms, we derive the frequency
estimation MSE in closed-form. The derivation is based on construction of
a linear time-invariant model for generation of frequency estimation error,
and division of this model into two submodels of which output signals are
statistically uncorrelated to each other. This strategy leads to more accurate
theoretical MSE expressions than the direct use of the existing analysis meth-
ods. Simulation results demonstrate that our theoretical MSE expressions
are in very good agreement with the simulated MSE values.

Keywords: adaptive notch filter, all-pass filter, normalized lattice
structure, mean square error, simplified lattice algorithm, Affine
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1. Introduction

Adaptive notch filters [1] are the time-variant notch filters of which fre-
quency characteristics, e.g. notch frequency, are controlled by adaptive al-
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