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[ Abstract] This paper uses the Random Matrix Theory (RMT) of eigen structure, analyzes and researches the limiting
eigenvalue distribution of sampling covariance matrix for multiple cognitive users, and proposes a double threshold
spectrum sensing algorithm based on Difference Between the Maximum Eigenvalue and the Minimum Eigenvalue
(DMM ). The double thresholds are obtained by using the limiting eigenvalue distribution of both maximum and
minimum eigenvalues. The soft decision and hard decision are adopted in both internal and external parts of the double
threshold to achieve the final decision result. The self-adaptability of detected thresholds is realized by using eigenvalue
noise estimation,which overcomes the impact of noise uncertainty on spectrum sensing. The simulation result shows that
the algorithm has better detection performance than the DMM algorithm and Energy Detection( ED) algorithm under the
situation of low signal noise ratio,low false alarm probability and relatively small number of sampling points, and it has
good stability and strong robustness.
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