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Radar Signal Modulation Recognition Based on Split EfficientNet
Under Low Signal-to-Noise Ratio
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Abstract: Aiming at the low recognition rate of complex and multi-class radar signal modulation under the condition
of low signal-to-noise ratio (SNR), this paper proposes a radar signal modulation recognition based on time-frequency analy-
sis and deep learning. Using Cohen class time-frequency distribution (CTFD), transform the signal time-domain waveform
into a two-dimensional time-frequency image to characterize the signal characteristics more clearly. Using methods such as
grayscale and bicubic interpolation, preprocess the time-frequency image to reduce the number and size of image channels
and the amount of data input for deep learning models. Further, adjusting the number of input and output channels to build a
small EfficientNet. Then multiple small networks are processed in parallel to construct a split network EfficientNet-BO-
Split3. The network gets the inputted time-frequency images and realizes the radar signal modulation recognition. The ex-
perimental results show that when the SNR is —8 dB, the overall recognition rate of the new method for radar signals with
17 different modulation methods can reach 97.1%, which is about 2.4 percentage points higher than dilated residual network
(DRN); when the SNR is —10 dB, the recognition rate can reach 92.1%, which is about 0.7 percentage points higher than Ef-
ficientNet, improves the recognition rate of complex and multi-class radar signal modulation methods under the condition of
low SNR.
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