
123

S P R I N G E R  B R I E F S  I N  CO M P U T E R  S C I E N C E

Saman Atapattu
Chintha Tellambura
Hai Jiang

Energy Detection 
for Spectrum 
Sensing in 
Cognitive Radio



SpringerBriefs in Computer Science

Series Editors
Stan Zdonik
Peng Ning
Shashi Shekhar
Jonathan Katz
Xindong Wu
Lakhmi C. Jain
David Padua
Xuemin (Sherman) 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




Saman Atapattu • Chintha Tellambura • Hai Jiang

Energy Detection
for Spectrum Sensing
in Cognitive Radio

123



Saman Atapattu
Department of Electrical

and Computer Engineering
University of Alberta
Edmonton, AB, Canada

Hai Jiang
Department of Electrical

and Computer Engineering
University of Alberta
Edmonton, AB, Canada

Chintha Tellambura
Department of Electrical

and Computer Engineering
University of Alberta
Edmonton, AB, Canada

ISSN 2191-5768 ISSN 2191-5776 (electronic)
ISBN 978-1-4939-0493-8 ISBN 978-1-4939-0494-5 (eBook)
DOI 10.1007/978-1-4939-0494-5
Springer New York Heidelberg Dordrecht London

Library of Congress Control Number: 2014930296

© The Author(s) 2014
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)

www.springer.com


Preface

Spectrum sensing is critically important for cognitive radio, an emerging solution
to the spectrum congestion and low usage of licensed spectrum. Energy detection
is a promising low-complexity and low-cost spectrum sensing technique. Its
performance analysis has been revisited extensively in the recent literature. This
book thus aims at a comprehensive summary of recent research on energy detection
for spectrum sensing in cognitive radio networks. This book is for researchers
and engineers in both industry and academia who would like to know more about
applications of energy detection.

After introducing cognitive radio and spectrum sensing techniques in Chap. 1, we
discuss the basics of conventional energy detection in detail in Chap. 2. To improve
conventional energy detection, many alternative energy detection techniques have
been developed, which are described in Chap. 3. The common performance mea-
sures of energy detector are described in Chap. 4. Finally, Chap. 5 deals with
diversity and cooperative spectrum sensing techniques which can significantly
improve energy detection performance.

We would like to thank Dr. Xuemin (Sherman) Shen, for his help in publishing
this monograph.

Edmonton, AB, Canada Saman Atapattu
Edmonton, AB, Canada Chintha Tellambura
Edmonton, AB, Canada Hai Jiang
December, 2013
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