Author’s Accepted Manuscript

PATTERN
HEOOER TN

Image analysis by generalized Chebyshev-Fourier
and generalized pseudo Jacobi-Fourier moments

Hongqing Zhu, Yan Yang, Zhiguo Gui, Yu Zhu,
Zhihua Chen

www.elsevier.comlocate/pr

PII: S0031-3203(15)00349-0
DOI: http://dx.doi.org/10.1016/j.patcog.2015.09.018
Reference: PR5522

To appear in:  Pattern Recognition

Received date: 6 December 2014
Revised date: 8 July 2015
Accepted date: 8 September 2015

Cite this article as: Hongqing Zhu, Yan Yang, Zhiguo Gui, Yu Zhu and Zhihua
Chen, Image analysis by generalized Chebyshev-Fourier and generalized pseud

Jacobi-Fourier moments, Pattern Recognitior
http://dx.doi.org/10.1016/j.patcog.2015.09.018

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/pr
http://dx.doi.org/10.1016/j.patcog.2015.09.018
http://dx.doi.org/10.1016/j.patcog.2015.09.018

Image analysis by generalized Chebyshev-Fourier and
generalized pseudo Jacobi-Fourier moments

Hongqing Zhu®*, Yan Yang?®, Zhiguo Gui®, Yu Zhu?®, Zhihua Chen?®

@School of Information Science and Engineering, East China University of Science and
Technology, Shanghai 200237, China
b National Key Laboratory for Electronic Measurement Technology, North University of
China, Taiyuan 030051, China

Abstract

In this paper, we present two new sets, named the generalized Chebyshev-
Fourier radial polynomials and the generalized pseudo Jacobi-Fourier radial
polynomials, which are orthogonal over the unit circle. These generalized
radial polynomials are then scaled to define two new types of continuous or-
thogonal moments, which are invariant to rotation. The classical Chebyshev-
Fourier and pseudo Jacobi-Fourier moments are the particular cases of the
proposed moments with parameter @ = 0. The relationships among the
proposed two generalized radial polynomials and Jacobi polynomials, shift
Jacobi polynomials, and the hypergeometric functions are derived in detail,
and some interesting properties are discussed. Two recursive methods are
developed for computing radial polynomials so that it is possible to improve
computation speed and to avoid numerical instability. Simulation results are

provided to validate the proposed moment functions and to compare their
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