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Motivation 

• Targeting the degraded spectrum sensing performance 
caused by severe SNR fluctuations, especially the limited 
feature extraction and inefficient feature utilization of 
traditional CNNs under low-SNR conditions, a novel 
spectrum sensing method based on a multi-scale feature 
fusion network (MSFFNet) is proposed, which effectively 
captures multi-scale information, suppresses redundant 
features, and significantly improves detection performance in 
low-SNR communication scenarios. 
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Main idea 
MSFFNet for spectrum sensing: A novel multi-scale feature 

fusion network that extracts local and global spectrum 
features in parallel, significantly improving multi-scale signal 
perception under low-SNR conditions. 
 AFSS + MLFFM: An adaptive feature screening and multi-

level fusion strategy that emphasizes key features, 
suppresses redundancy, and enables effective cross-scale 
feature integration. 
 Low-SNR evaluation framework: A multi-level mixed-SNR 

dataset and a Rayleigh fading channel model are 
constructed, demonstrating strong accuracy, scalability, and 
robustness of MSFFNet. 
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Conclusions 
In this work, we propose a novel spectrum sensing method 
based on a multi-scale feature fusion network (MSFFNet) to 
address the feature extraction limitations of traditional CNNs 
under low-SNR conditions. By integrating multi-scale feature 
extraction, adaptive feature screening, and multi-level feature 
fusion, the proposed method effectively captures local and 
global signal characteristics. Experimental results demonstrate 
that MSFFNet significantly outperforms existing sensing models 
in low-SNR scenarios at the same false alarm probability, 
providing useful insights for intelligent spectrum sensing in 
complex wireless environments. 
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