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Abstract: The traditional spectrum sensing method of Convolutional Neural Network (CNN) has a simple
network structure which limits the ability of feature extraction. To solve the problem of gradient disappearance,
a cooperative spectrum sensing method based on Deep Convolutional Neural Network (DCNN) is proposed in
this paper, in which shortcut connections are added to the CNN to realize the deeper network of input level
identity radiation. This method transforms the spectrum sensing problem into the image binary classification
problem, and performs normalized gray level processing on the covariance matrix of Quadrature Phase Shift
Keying (QPSK) signal as the input of DCNN, which trains DCNN model through residual learning and extracts
the deep image features of the two-dimensional grayscale image. The testing data is input into the trained
model and spectrum sensing based on image classification is completed. The experimental results show that the
proposed method has higher detection probability and lower false alarm probability than the traditional
spectrum sensing method when the Signal to Noise Ratio (SNR) is low and multiple users collaborate in sensing.
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