Accepted Manuscript

Human ldentification based on Temporal Lifting using 5/3 Wavelet
Filters and Radon Transform

Randa Atta, Mohammad Ghanbari, Samir Shaheen

PII: S0031-3203(17)30166-8

DOI: 10.1016/j.patcog.2017.04.015
Reference: PR 6123

To appear in: Pattern Recognition

Received date: 5 February 2015

Revised date: 10 April 2017

Accepted date: 13 April 2017

Please cite this article as: Randa Atta, Mohammad Ghanbari , Samir Shaheen , Human Identification
based on Temporal Lifting using 5/3 Wavelet Filters and Radon Transform, Pattern Recognition (2017),
doi: 10.1016/j.patcog.2017.04.015

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


http://dx.doi.org/10.1016/j.patcog.2017.04.015
http://dx.doi.org/10.1016/j.patcog.2017.04.015

Human Identification based on Temporal
Lifting using 5/3 Wavelet Filters and Radon
Transform

Randa Atta"”, Samir Shaheen®, and Mohammad Ghanbari**
! Electrical Engineering Department, Port Said University, Port Said, 42523, Egypt
E-mail: r.atta@eng.psu.edu.eg
2 Computer Engineering Department, Cairo University, Cairo, Egypt
E-mail: sshaheen@eng.cu.edu.eg
¥ School of Computer Science and Electronic Engineering, University of Essex,«Colchester,
UK, CO4 3SQ, E-mail: ghan@essex.ac.uk
* School of Electrical and Computer Engineering, University of Tehran, Tehran, Itan

Highlights

* A spatio-temporal gait recognition system is proposed.

* A gait template approach (5/3Gl) based on lifting®/3 wavelet filters is introduced.
* Radon transform is performed on the generated'tempotal templates.

* PCA s utilized on Radon templates to reduce'the dimensionality of feature vectors.

* The system achieves better performance compared with the recently published
approaches.

Abstract

In this paper, a spatio<temporal gait recognition system is proposed to overcome the limitations
associated with the mastexisting temporal template approaches such as gait energy image (GEI). These
approaches do”notpreserve the whole temporal information in a gait sequence. They are also sensitive
to changes in various conditions such as carrying and clothing. These limitations influence the
performance) of any gait recognition system. To address this problem, a temporal template approach
based,on lifting 5/3 wavelet filters is presented. In the proposed method named 5/3 gait image (5/3Gl),
thercontour is first extracted from each image in a gait sequence. The gait contour images are then
decomposed using 5/3 temporal wavelet filters into two temporal templates at the last temporal
decomposition stage. These two templates are subjected to Radon transform for feature extraction. The
principal component analysis (PCA) is subsequently applied to the Radon templates in the reference

database to identify a subset of Radon template coefficients that carry the most important information
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