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Table 1  Verification of orthographic GSD calculation method
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Table 2 Verification of GSD calculation method for oblique image
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Table 4 Comparison test results

x| MIOU/ % MPA/%  FPS/(i/s)
UNet 89. 31 90. 04 21
PSPNet 80. 12 89.23 13
DeepLabv3+ 87.13 91.25 38
it DeepLabv3+ 91.04 95.42 36
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Fig. 12 Comparison of segmentation results

before and after improvement
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Table 5 Track gauge error measurement

KR ShREE O BEGE ZANHIME S, SRR doy/ BRI T/ WE/ HXRE/
(DJL_H: A 5 H _HZ0) m X (°) m m m %
DJI_0928_0811 66. 232 4.875 70. 1 1.448 1.435 0.013 0. 906
DJI_0928_0817 87.907 1.958 61.4 1.335 1.435 0. 100 6. 969
DJI_0928_0820 99. 582 1. 000 90. 0 1. 346 1.435 0.089 6.202
DJI_1101_0912 30. 248 1. 000 47.0 1.298 1.435 0. 137 9.547
DJI_1101_0915 52.523 2.003 80.0 1.398 1.435 0.037 2.578
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Intelligent high-speed railway safety zone division
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Abstract To address the problem that the railway safety zone division along the electrified railway with complex
background needs to use actual fixed standard parts as reference and the division range is small ,a smart safety zone
division approach independent of reference objects is proposed.The GSD ( Ground Sample Distance) parameters are
calculated from relevant parameters in images collected by UAVs (Unmanned Aerial Vehicles) ,and the Deeplabv3+
model with ECA-Net module is used to accurately segment the railway in the image.Then,a series of image process-
ing operations such as edge detection , opening operation ,and probability Hough transform are used to extract the key
pixel points that make up the railway,and the least squares algorithm is used to fit the railway and obtain its mathe-
matical expression.Finally, mathematical models, GSD parameters, and the mathematical expression of the railway
are combined to complete the safety zone division. Experimental results show that the proposed approach achieves
measurement accuracy over 90% ,doesn’t need to select fixed reference objects,and has strong adaptability and high
robustness.The high practicality and reliability of the proposed approach provides effective technical support for
safety management along the electrified railway.

Key words unmanned aerial vehicle (UAV) ; ground sample distance ( GSD) ; DeepLabv3 +; ECA-Net; safety

zone



