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A Semi-supervised Detection Method for Airport Runways in PolSAR Images Based

on Bidirectional Co-training
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(Tianjin Key Lab for Advanced Signal Processing, Civil Aviation University of China, Tianjin 300300, China)

Abstract: A bidirectional co-training teacher-student framework is developed to mitigate the performance
degradation caused by the scarcity of labeled polarimetric synthetic aperture radar (PolSAR) runway
detection data. Within this framework, a teaching assistant module is constructed to integrate distillation
loss and feedback loss. Underutilized feature representations are identified through a systematic comparison
of model inferences and the generation of directional feature vectors. Experimental results demonstrate that
a detection accuracy of 83.11% is achieved by the proposed method on the UAVSAR dataset, with
improvements of 15.63%, 6.46%, and 17.25% being observed over the Unet, D-Unet, and Unet-+ +
baselines, respectively.
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Fig.10 Detection results for the New Orleans airport scene
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Fig.12 Detection results in the Beijing Daxing International Airport area
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Table 4 Comparison of the evaluation indices of Experiment 2 %
ViRrS PA Recall F -score MIoU
Unet 93.98 14.33 24.87 53.72
D-Unet 89.09 24.81 38.81 58.96
Swin-Transformer 66.67 91.45 77.12 79.12
A7k 74.78 89.17 81.35 82.58
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Fig.14 Scene detection results of Hayward Airport
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