Accepted Manuscript

Regular paper

Efficient GLRT/DOA spectrum sensing algorithm for single primary user de-
tection in cognitive radio systems

Hager S. Fouda, Amr H. Hussein, Mahmoud A. Attia

PIL: S1434-8411(17)32336-1

DOI: https://doi.org/10.1016/j.aeue.2018.03.012

Reference: AEUE 52265

To appear in: International Journal of Electronics and Communi-
cations

Received Date: 2 October 2017

Accepted Date: 6 March 2018

Please cite this article as: H.S. Fouda, A.H. Hussein, M.A. Attia, Efficient GLRT/DOA spectrum sensing algorithm
for single primary user detection in cognitive radio systems, International Journal of Electronics and
Communications (2018), doi: https://doi.org/10.1016/j.aeue.2018.03.012

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.


https://doi.org/10.1016/j.aeue.2018.03.012
https://doi.org/10.1016/j.aeue.2018.03.012

Efficient GLRT/DOA spectrum sensing algorithm for single
primary user detection in cognitive radio systems
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Abstract

Spectrum sensing is a fundamental requirement for cognitive radio systems. In this
paper, a new spectrum sensing technique with multiple antenna elements is proposed
for further performance enhancement. The proposed technique is based on direction of
arrival (DOA) knowledge and beamforming of the received signals. In this context, the
Signal to Noise Ratio (SNR) will be significantly improved. The proposed technique is
developed to detect only one primary user. Test statistics which determine the
absence/presence of the Primary User (PU) are derived by using generalized likelihood
ratio test (GLRT) approach. Two test statistics are developed with and without prior
knowledge of noise power. Theoretical analysis for probability of detection, probability
of false alarm, and their associated threshold are performed based on the statistical
theory. Under a few samples scenario, simulations revealed that the proposed technique
outperforms the other existing techniques particularly at low SNR regimes. In addition,
it consumed less sensing time. Further, simulation results have confirmed theoretical

analysis.
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