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Abstract

Bird damage is one of the critical factors which threaten the stability of China’s electric transmis-
sion lines. Analyzing the increasing frequency of transmission malfunction owing to birds in re-
cent years, this article is propounding an optimizing principle for UAV (unmanned aerial vehicles)
inspection in bird nest detection. For identifying towers, Hough arithmetic is adopted to extract
features from UAV images. In these tower-identified areas, through extracting color and texture
features, bird nest is recognizable. Moreover, in allusion to inspection omission, SolidWorks con-
tributes to constructing three-dimensional simulation models of umbrella-type high-tension tow-
ers and bird nests. Therefore, a type of UAV shooting rule is refined to detect nests, which is capa-
ble of effectively lowering towers’ disruption to test bird nests, and consequently, boosting detec-
tion sensitivity.
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Figure 1. Flow chart of bird nest identification strategy
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Figure 2. Standard nest image group
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Figure 3. Texture feature value of standard bird’s nest image
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Figure 4. Simulation diagram
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Table 1. Test results of transmission line tower bird’s nest
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Figure 5. Schematic diagram of test results
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Figure 6. Flow chart of determining shooting angle
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Figure 7. Horizontal zero angle diagram
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Figure 8. Model rotation diagram
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Table 2. Statistical table of horizontal shooting angle and final difference coefficient
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RV F B ERFRM Vi iili e EEES ¢
0 0.0222 180 0.0676
15 0.2473 195 0.4782
30 0.1453 210 0.4520
45 0.1297 225 0.1504
60 0.0108 240 0.0550
75 0.0655 255 0.0550
90 0.0084 270 0.0027

105 0.2432 285 0.0484
120 0.3806 300 0.0548
135 0.3741 315 0.1047
150 0.3140 330 0.3292
165 0.4251 345 0.5063
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Figure 9. Statistical chart of shooting angle
and difference coefficient
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Figure 10. Schematic diagram of bird’s nest horizontal shooting angle
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Table 3. Statistical table of vertical shooting angle and final difference coefficient
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Figure 11. Statistical chart of vertical shooting angle and difference coefficient
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Figure 12. Schematic diagram of bird’s nest vertical shooting angle
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Figure 13. Schematic diagram of bird’s nest vertical shooting angle
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Figure 14. Inspection comparison chart
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