SpringerBriefs in Computer Science

Series Editors

Stan Zdonik
Peng Ning
Shashi Shekhar
Jonathan Katz
Xindong Wu
Lakhmi C. Jain
David Padua
Xuemin Shen
Borko Furht

V. S. Subrahmanian
Martial Hebert
Katsushi Ikeuchi
Bruno Siciliano

For further volumes:
http://www.springer.com/series/10028


http://www.springer.com/series/10028

Ester Martinez-Martin
Angel P. del Pobil

Robust Motion Detection
in Real-Life Scenarios

@ Springer



Ester Martinez-Martin

Department of Computer Science and
Engineering

Jaume I University

Av. de Vicent Sos Baynat, s/n 12071

Castellén de la Plana

Spain

Angel P. del Pobil

Department of Computer Science and
Engineering

Jaume I University

Av. de Vicent Sos Baynat, s/n 12071

Castell6n de la Plana

Spain

ISSN 2191-5768

ISBN 978-1-4471-4215-7

DOI 10.1007/978-1-4471-4216-4
Springer London Heidelberg New York Dordrecht

ISSN 2191-5776 (electronic)
ISBN 978-1-4471-4216-4 (eBook)

Library of Congress Control Number: 2012940960

© Ester Martinez-Martin 2012

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or
information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed. Exempted from this legal reservation are brief
excerpts in connection with reviews or scholarly analysis or material supplied specifically for the
purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the
work. Duplication of this publication or parts thereof is permitted only under the provisions of
the Copyright Law of the Publisher’s location, in its current version, and permission for use must always
be obtained from Springer. Permissions for use may be obtained through RightsLink at the Copyright
Clearance Center. Violations are liable to prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



To my loving parents, Manolo y Fina, for
walking with me in the life way, helping me
to face up difficulties and magnifying my
happiness. Everything I have with both of
you is worth it

Ester
To Azucena, for her unconditional love and
understanding

Angel



Preface

Our knowledge of the surrounding world is obtained by our senses of perception.
Among them, vision is undoubtedly the most important for the information it can
provide. In artificial systems, this discipline, known as Computer Vision, mainly
tries to identify physical objects and scenes from captured images to be able to
make useful decisions. For that, the processing and analysis of images, video
sequences, views from multiple cameras or multi-dimensional data like a medical
scanner, are carried out.

In this context, motion plays a main role since it provides a stimulus for
detecting objects in movement within the observed scene. Moreover, motion
allows obtaining other characteristics such as, for instance, object’s shape, speed
or trajectory, which are meaningful for detection and recognition. Nevertheless,
the motion observable in a visual input could be due to different factors: movement
of the imaged objects (targets and/or vacillating background elements), movement
of the observer, motion of the light sources or a combination of (some of) them.
Therefore, image analysis for motion detection will be conditional upon the
considered factors. In particular, in this manuscript, we have focused on motion
detection from images captured by perspective and fisheye still cameras. Note that,
as cameras are still, egomotion will not be considered, although all the other
factors can occur at any time.

With that assumption, we propose a complete sensor-independent visual system
which provides a robust target motion detection. So, first, the way sensors obtain
images of the world, in terms of resolution distribution and pixel neighbourhood, is
studied. In that way, a proper spatial analysis of motion can be carried out. Then, a
novel background maintenance approach for robust target motion detection is
implemented. On this matter, two different situations will be considered: (1) a
fixed camera observing a constant background where interest objects are moving;
and, (2) a still camera observing interest objects in movement within a dynamic
background. The reason for this distinction lies on developing, from the first
analysis, a surveillance mechanism which removes the constraint of observing a
scene free of foreground elements during several seconds when a reliable initial
background model is obtained, since that situation cannot be guaranteed when a
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robotic system works in an unknown environment. Furthermore, on the way to
achieve an ideal background maintenance system, other canonical problems are
addressed such that the proposed approach successfully deals with (gradual and
global) changes in illumination, the distinction between foreground and back-
ground elements in terms of motion and motionless, and non-uniform vacillating
backgrounds, to name some.

The methods proposed in this book provide important advances with respect to
state-of-the-art computer vision approaches to motion detection. Our algorithms
allow a good environment adaptation of the system as it properly deals with most of
the vision problems when dynamic, non-structured environments are considered.
All these contributions are validated with an extensive set of experiments and
applications using different testbeds of real environments with real and/or virtual
targets.

Castellén de la Plana, Spain, June 2012 Ester Martinez-Martin
Angel P. del Pobil
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