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Measurement method of the tanker mouth pose based
on optimal projection cone bottom surface

Zhou Yang Wang Long Lai Yongbin

(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In order to guide the automatic decimal alignment of the parallel robot in the loading process, a high precision binocular
measurement method of tanker mouth pose is proposed. The sub-pixels of the upper and lower edges of the tanker mouth image are
extracted by image preprocessing. The binocular projection elliptical cone model of the spatial circle is established, and the bottom
surface of the elliptical cone is constructed in the world coordinate system. Through the mapping relationship between the image pixels
and the elliptic cone bottom, the optimal coordinate system of the cone bottom is found to obtain the target pose. The position of the pixel
corresponding to the real center is calculated by pose correction, and the three-dimensional coordinates of the center in the world
coordinate system are obtained by binocular triangulation. Aiming at the ambiguity problem of spatial circle projection, an ambiguity
elimination method based on the tanker mouth height is proposed. The results of the simulation and experiment show that the algorithm
has high accuracy and can meet the requirements of large angle pose measurement. The maximum error of the measured pose is 1. 8°,
and the maximum error of the real center pixel extraction is 0.98 pixels. The method does not need any auxiliary measurement and
constraint conditions, and effectively improves the automatic efficiency in the loading process.

Keywords : binocular vision; 3D circle; projected elliptic cone; ambiguity; pose measurement
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Fig. 1 Image of actual tanker mouth
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Fig.3  Spatial circular binocular projection model
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Fig.4 Tanker mouth spatial characteristics description
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Table 2 Experimental results of pose measurement
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Table 3 Experimental results of position measurement

PRI ERBIRE R pixel A FERIRLLME E/ pixel
VoiRiS u v u v

1 1059.83  898.85 1230. 81 920. 57

2 1059.83  898.82 1 230. 83 920. 59

3 1059.88  898.79 1 230. 89 920. 68

SCHR[10] 778 1 059. 71 898. 54 1 230. 88 920. 62

F4 (MENERE

Table 4 Pose measurement error
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Table 5 Results of real tanker mouth measurement
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