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Blind Spectrum Sensing Based on Random Matrix

YIN Xiaohu, TIAN Chong,ZHANG Keke ,ZHANG Anyi

(College of Communication and Information Engineering, Xi’an University of Science and Technology ,Xi’an 710600, China)

Abstract: For the issue of decreased detection performance under low signal-to-noise ratio ( SNR)
conditions due to insufficient utilization of covariance matrix information in covariance-based eigenvalue
algorithms for constructing detection statistics,a novel spectral sensing algorithm based on the ratio of the
difference between the maximum and minimum eigenvalues to the harmonic mean of eigenvalues is
proposed. This algorithm constructs the detection statistic by incorporating both the extreme eigenvalues and
the harmonic mean of eigenvalues from the covariance matrix ,thereby more comprehensively exploiting the
eigenvalue information within the covariance matrix to enhance the detection capability. Furthermore, a
novel approach for calculating the harmonic mean is introduced, leveraging the asymptotic distribution
theory of eigenvalues in random matrices. This approach aims to not only improve the accuracy of the
decision threshold but also further boost the detection performance. Simulation results demonstrate that the
proposed algorithm, without requiring prior knowledge of primary users or channel conditions, achieves a
detection probability increase of no less than 10% compared with several classic algorithms at =20 dB SNR.
Key words ; cognitive radio ;spectrum sensing; random matrix
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