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Abstract

Energy detection based spectrum sensing compares the energy of a received signal from a primary user with a
detection threshold and decides whether it is active or not in the frequency band of interest. Here the detection threshold
depends on not only a target false alarm probability but also the level of the noise energy in the band. So, if the noise
energy changes, the detection threshold must be adjusted accordingly to maintain the given false alarm probability. Most
previous works on energy detection for spectrum sensing are based on the assumption that noise energy is known a
priori. In this paper, we present a new energy detection scheme updating its detection threshold under the assumption
that the noise is white, and analyze its detection performance. Analytic results show that the proposed scheme can
maintain a target false alarm rate without regard to the noise energy level and its spectrum sensing performance gets
better as the time bandwidth product of the signal used to estimate the noise energy increases.
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Fig. 2. Effects of detection threshold error in a fixed

detection threshold based system.
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Fig. 3. Comparison of the adaptive detection threshold
based system with the fixed detection threshold
based system.
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