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Energy Based Spectrum Sensing Method with Random Presence and Absence of Primary
User’s Signal

Chen Fen', Lin Jie', Ye Xun', Yu Minjie', Wang Zhengwang’, Liu Tingting’, Wang Jun®, Shu Feng’

(1. Information and Communication Branch, State Grid Fujian Electric Power Co. , Ltd. , Fuzhou, 350003, China; 2. College of
Electrical Engineering and Automation, Fuzhou University, Fuzhou, 350116, China; 3. School of Electronic and Optical Engineer-

ing, Nanjing University of Science and Technology, Nanjing, 210094, China)

Abstract: In order to address the problem of spectrum sensing with random presence and absence of pri-
mary user’s signal in cognitive radios, a novel energy based spectrum sensing method is proposed. The
method first assumes that the departuring process and the arriving process of the primary user’s signal
are possion random processes. When a cognitive user tries to access a spectrum, the energy of the collect-
ed samples is combined linearly according to the departure rate of Possion random process and then the
corresponding threshold is calculated to decide whether there is a primary user or not. If the primary user
is absent, the cognitive user accesses and the spectrum is used. When the cognitive user is using the spec-
trum, it also combines the energy of the collected samples linearly according to the arrival rate of Possion
random process and calculates the corresponding threshold to test whether the primary user is arriving or
not. If the primary user is arriving, the cognitive user vacates this spectrum immediately. Simulation re-

sults show that compared with traditional energy based detection method, the proposed method can work
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efficiently with random presence and absence of primary user’s signal.

Key words: cognitive radio; primary user;cognitive user;spectrum sensing;energy detection
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