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Pose visual measurement of the flotation experiment platform

Liu Yuhang'?, Gu Yingying', Li Ang'?, Li Dawei', Xu Zhenbang', Liu Hongwei', Wu Qingwen'

(1. Innovation Lab of Space Robot System, Space Robot Engineering Center, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to realize the real-time pose determination of the flotation experiment platform, a pose
measurement method based on monocular vision was proposed. Firstly, an easily identifiable circular
cooperative target was designed, which was invariant to the rotation, translation and scaling. Then,
combining the size, shape and installation location, the cooperative target could be detected fast based on
Blob analysis which could ensure the accuracy of the point extraction. Next, a method was proposed to
extract the object circle centers fast and robustly by scanning the connected domains to be recognized.
Finally, the actual pose of the flotation experiment platform could be calculated by the circle centers in the
computer image coordinate system and the relations of coordinate transformation of the vision-based pose
measurement system. The results showed that the proposed method had high accuracy and strong anti-noise
capability, and the average period of processing the image of 1 600 pixelx1 600 pixel was 53.086 ms (about
19 frames per second). The method can realize the real-time, accurate and robust measurement of the
pose of the flotation experiment platform.
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Fig.1 Vision-based pose measurement system
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Fig.4 Flowchart for cooperative target center extraction
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Tab.1 Comparison of time spent on center
’ extraction
) . ’ Method Hough Ref.[9] Proposed method
640 pixelx480 pixel , 7 o
Time/ms 63.335 47.065 12.401
2.0G,CPU 3.40 GHz., mmerms ’
2
Tab.2 Results of center extraction
No. Actual/pixel Hough/pixel Ref.[9]/pixel Proposed method/pixel
1 (60,60) (59.250,58.750) (60.287,60.303) (59.997,60.002)
2 (195,125) (193.750,123.250) (195.189,125.314) (194.996,124..998)
3 (440,110) (439.750,109.750) (440.262,110.332) (440.014,110.000)
4 (580,60) (579.250,58.750) (580.152,60.320) (580.018,59.986)
5 (90,390) (88.750,388.750) (90.177,390.282) (90.003,389.996)
6 (320,300) (320.250,299.250) (320.183,300.300) (319.984.,300.015)
7 (490,310) (489.250,309.250) (490.189,310.283) (489.992,309.997)
8 (600,440) (599.250,438.750) (600.257,400.342) (599.973,439.983)
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Fig.8 Experimental equipment of pose measurement

9 2
10
Fig.10 Flotation experiment platform of different poses
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3

Tab.3 Actual poses of flotation experiment platform

Image No. X/mm Y/mm Yaw angle/(°)
Fig.(a) 2339.7 2226.6 172.79
Fig.(b) 1349.3 2316.1 137.12
Fig.(c) 2444 .4 2 300.2 149.59
Fig.(d) 2280.9 2 308.6 86.61
Fig.(e) 2251.3 2335.8 60.97
Fig.(f) 2221.6 2428.8 8.13
Fig.(2) 2383.9 2841.8 9.23
Fig.(h) 2130.7 2 680.2 52.91
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