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Abstract; Aiming at the problem of poor signal recognition effect in shortwave signal reconnaissance, a shortwave signal
recognition method based on signal time-frequency image and WT-YOLO is proposed. This method transforms shortwave
signals into signal time-frequency image form through short-time Fourier transform (STFT) . To address the issue of mutual
interference between low-frequency semantic information and high-frequency details of the signal, a wavelet transform up-
sampling (WFU) module is introduced into the model to enhance the feature fusion ability of the model. A triple receptive
field (TRF) module is designed to solve the problem that a single receptive field cannot extract multiple features. The PI-
oUv2 module is introduced to improve the model’s positioning accuracy, thereby enhancing the detection and recognition ac-
curacy of the model. Experimental results show that WT-YOLO has a higher recognition accuracy of 96. 4% compared to the
original network model, with a 55. 6% relative decrease in recognition error rate.
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/% /% /M
YOLOvVS 90. 1 83.6 88.1 2.5 7.1
YOLOvVS 92.6 85.3 88.7 3.2 8.7
YOLOv11 93.4 88. 4 91.9 2.6 6.3
WT-YOLO 97.2 92.6 96. 4 3.0 5.9
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Models mAP@O0.5 | Parameters/M | GFLOPs
YOLOv11 91.9 2.6 6.3
YOLOv11+WFU 93.4 3.6 8.1
YOLOv11+TRF 94. 8 2.3 5.1
YOLOv1I1+WFU+
96. 4 3.0 5.9
TRF+PloUv2
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Confusion Matrix Normalized

1.0
2GALE ORI 0.008  0.049 0.022 0.015  0.003
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LINK11CLEW- 0.004 0.001 0.047 0.022  0.029
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1.0
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