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Manipulator positioning system of lamps cleaning based on monocular vision

Dong Huifen Yan Li Sun Haoyuan

(College of Electronics Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract: In the automatic cleaning process of embedded aeronautical ground lights in airport, in order to obtain the center of lamps
emitting port and the relative position of the manipulator to achieve precise positioning of the manipulator, a positioning system of lamps
cleaning for manipulator arm based on monocular vision is designed. Firstly, the kinematics model of the manipulator was established by
D-H method. Then, according to the strong backlight characteristics of lamps and environmental interference at night, an improved Otsu
algorithm was proposed to segment the image by optimizing the threshold criterion and reducing the search range of threshold, and then
the center of mass method was used to extract the center position of the lamps emitting port. Finally, under night conditions, the
experiment was analyzed and the least square method was used to compensate the positioning error. The experimental results show that
the designed manipulator arm positioning system of lamps cleaning has high speed and high precision. Compared with the traditional Otsu
algorithm and the improved random Hough transform algorithm, the positioning accuracy was improved by 72.5% and 55.5%
respectively, and the average positioning accuracy reaches 8. 7 mm, which meets the requirements of lamp cleaning.

Keywords : monocular vision; navigational lamp; improved otsu; centroid positioning; error compensation
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Fig. 1 Schematic diagram of lighting cleaning

and positioning scheme
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Fig.2  Robot linkage coordinate system
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Table 1 D-H parameters of manipulator

HFF 0; d;/mm a;/mm Q KT ffa
1 0, 449 0 -90° +170°
2 0,-90° 0 350 0° +100°
3 04 0 50 -90° -60°-140°
4 0, 357.5 0 90° +180°
5 05 0 0 -90° +115°
6 0s+180 165 0 0° +360°
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and after the improved algorithm
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Table 4 Comparison of luminous port center coordinate calculation and correction results under different algorithms
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