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Abstract: The conventional graph domain-based spectrum sensing algorithms are mainly depended on checking for
the completeness of the graphs, and their performances deteriorate at low signal-to-noise ratio (SNR). Therefore, this paper
proposes a spectrum sensing algorithm in cognitive radio (CR) based on the graph domain transformation of the autocorrela-
tion function, which can efficiently improve the performance of detection. Firstly, the autocorrelation function of the ob-
served signal after removing its mean value is converted to the graph domain. Then, based on analyzing the difference in
the number of connected components of generated graphs, the number of zero eigenvalues of the graph Laplacian matrix is
used as the test statistic to complete the sensing of CR spectrum. Moreover, the relationships between the randomness of
random sequence distribution, the number of samples, the number of the quantization levels and the connectivity of the
graph are proved using the theory of majorization inequality. The simulation results show that when the SNR is =10 dB, the
detection probability of the algorithm is close to 100%, and its performance is better than the existing graph-based sensing
algorithms with moderate computational complexity, which accordingly acquired an superior efficacy.
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