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Study on CNN-Based Frequency-Hopping Signals Detection
Scheme in Rayleigh Fading
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ABSTRACT

The frequency-hopping (FH) system widely used in military communications has low probability of detection.
The conventional detection scheme such as the spectrogram-based detection scheme has difficulty on detecting FH
signals under the blind condition. Because of the short length of FH signals, energy leaks and results in a low
signal-to-noise ratio issue. To alleviate the issue, we propose the CNN-based FH signals detection scheme. The
CNN extracts spatial feature maps from FH signals and utilizes them for detection. To observe if the CNN-based
detection scheme can be applied to realistic environment, experiments with Rayleigh fading is conducted. In
simulation results, the CNN-based detection scheme detects FH signals under Rayleigh fading without learning

the fading. Furthermore, the CNN-based detection scheme outperforms the conventional detection schemes.
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Fig. 1. Structure of 3- and 4-layer CNN-based detection scheme
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