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Cooperative spectrum sensing based on maximum eigenvalue

FENG Yi-zhou 1 , ZHENGLin 1,2 , ZHANG Wen-hui 2,3
(1 Guilin University of Electronic Technology, Guangxi Key Laboratory of Wireless Wideband
Communication and Signal Processing, Guilin 541004,China; 2 Guilin University
of Electronic Technology, China Guangxi Cooperative Innovation Center of Cloud Computing
and Big Data, Guilin 541004,China; 3 Guilin University of Electronic Technology,
Guangxi University Key Laboratory of Cloud Computing and Complex Systems, Guilin
541004,China)
Abstract: The existing spectrum sensing algorithms based on asymptotic spectrum theory
usually only consider single user. And in low SNR environment, the eigenvalues of the covariance
matrix of the received signal are compressed to the upper bound of the eigenvalues of the M-P
law bulk. which makes it difficult to distinguish the eigenvalues corresponding to the noise and
the signal, and results in poor detection performance. By adding auxiliary signals, a multi-user
cooperative perception algorithm based on maximum eigenvalue is proposed, which makes the
maximum eigenvalue corresponding to the target signal move right out of the upper boundary of
M-P law bulk and obey the Gauss distribution. The theoretical and simulation results show that
the proposed algorithm has better sensing performance than the existing RMT-based sensing
algorithm, and it still has better sensing performance when the number of cognitive users or
sampling points are limited.
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