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Imagery in Inspecting Quality of Pylon and Stay Cable of Sea-crossing Bridge

MA Ye''?, ZOU Lu-peng"*, ZHANG Li-qing"?
(1. Research Institute of Highway, Ministry of Transport, Beijing 100088, China;

2. National Engineering Laboratory for Safety Technology of Bridge Structure, Beijing 100088, China;
3. Hangzhou Gongke Road & Bridge Technology Co. , Ltd. , Hangzhou Zhejiang 310053, China)

Abstract: Existing methods for inspecting the quality of pylons and stay cables are low efficiency and high
cost. Based on the river-to-sea ship channel bridge and Jiuzhou ship channel bridge of Hong Kong — Zhuhai —
Macau Bridge project, the construction quality of pylons and stay cables in offshore environment is inspected
for the first time by using a UAV equipped with high-resolution digital infrared imager and optical camera.
Considering the UAV equipped with optical imaging and infrared imaging flight inspection systems have not
yet formed commercial products in China, this technology requires UAV stable flying on the sea in level five
or level six winds, real-time observation and preservation of the images during inspection, and effective
processing and analysis of the massive images tested in the field in post-analysis. The flight inspection system

is developed by integrating the existing technologies. By using the imaging technology of optical cameras and
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infrared imagers, the image segmentation and recognition technology, the on-site inspection of the quality of

pylons and stay cables of 2 cable-stayed bridges is finished. Based on LabVIEW | the intelligent identification

and analysis on the massive optical images and infrared images enabled the identification and positioning of

the defects. The inspection result shows that (1) no obvious apparent disease and internal defect found in the

pylons and stay cables; (2) the UAV only equipped with optical camera cannot satisfy the comprehensive

requirements of the inspection of the quality of pylons and stay cables; (3) the UAV equipped with infrared

camera and optical camera has the advantages of comprehensive inspection range, high efficiency and low

cost, and the comprehensive inspection result can identify the apparent and its internal defects of the cable.

This technology provided an efficient method for pylon and stay cable inspection, which is of great

significance to improve the maintenance level of pylons and stay cables.

Key words: bridge engineering; quality inspection; unmanned aerial vehicle (UAV) ; infrared imaging;

pylon and stay cable; image identification
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Fig. 1 General arrangement of river-to-sea ship channel

bridge (unit: cm)
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Fig.2 General arrangement of Jiuzhou ship channel
bridge (unit: cm)
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Fig. 4 Gray-scale processing of pylon image
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Fig. 5 Extraction of pylon edge image by Canny operator
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Fig. 6 Extraction of pylon inspection image by corner

inspection operator
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