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(1. School of Electronics and Information Engineering, Nanjing University of Information Science and
Technology , Nanjing 210044, China;
2. School of Automation,Nanjing University of Science and Technology, Nanjing 210094, China;
3. National Mobile Communications Research Laboratory,Southeast University , Nanjing 211189, China)

Abstract ; The spatial and temporal distribution of current heterogeneous network spectrum environment is
complex and variable, the data preprocessing of existing multi-user cooperative sensing methods is
cumbersome ,and the sensing efficiency is low. For above problems,a cooperative learning-based spectrum
intelligent sensing algorithm is proposed under a system architecture consisting of user sensing layer and
edge fusion layer. The user-aware layer uses a multi-branch convolutional recurrent gated neural network to
realize local sensing by using the underlying structural information of the original normalized energy signal.
The edge fusion layer performs message propagation based on a self-attention mechanism and fuses the
sensing results of each unauthorized user in the user-aware layer to arrive at the final decision. Experiments
show that when the signal-to-noise ratio is =20 dB and five users are sensing cooperatively, the proposed
method is able to achieve a detection probability of 18. 3% at a false alarm probability of 1. 91% , an
improvement of 6. 1% compared with the comparison model ,and does not require additional pre-processing
of the raw data,thus reducing the complexity of the algorithm.

Key words : intelligent spectrum sensing; collaborative learning; convolutional neural network ; gated cycle
unit ; self-attention mechanism
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