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A spectrum sensing method via stochastic resonance under complex
electromagnetic environments

Gao Rui,Li Zan, Wu Liping,Si Jiangbo, Qi Peihan
(State Key Laboratory of ISN, Xidian University ,Xi’ an 710071 )
Abstract

The spectrum sensing problem is one of the most challenging issues with low signal-to-noise ratio (SNR) and
dynamic noise under complex electromagnetic environment in cognitive radio ( CR) networks. This paper introduces
nonlinear stochastic resonance (SR) into spectrum sensing, and proposes an energy detection (ED) algorithm via
bistable stochastic resonance (BSR). For the proposed algorithm, system parameters are adjusted to noise, signal
and nonlinear system to produce stochastic resonance, thus the signal is enhanced. The significant conclusions that
the proposed algorithm can improve the SNR, and the performance of existing energy detection and can overcome
the influence of the noise uncertainty were proved. Its computational complexity is also analysed. The simulation re-
sults validated the theory, and show that the proposed algorithm can improve the performance of existing energy de-
tection at least 3dB under complex electromagnetic environments, while overcoming the influence of the noise un-
certainty.

Key words : complex electromagnetic environment, spectrum sensing, stochastic resonance, energy detection,

noise uncertainty
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