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Curved surface marker used for cone pose measurement

Li Meng', Chen Derong', Zhou Guangming’, Jiang Yuping®, Gao Xiangxiao’
1. National Laboratory for Mechatronic and Control, Beijing Institute of Technology, Beijing 100081, China;
2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China

Abstract: A curved surface marker, which can be used for cone pose measurements, is designed. The design principles of
the curved surface marker are proposed. The cone is flattened into a circular sector and then the sector is divided into six
equal sub-sectors, which are used as basic design units. Trapezoids are applied to fulfill the joint design of point features
and area features, and to finish the form-giving design of the marker, guaranteeing that there are 5 ~ 8 corners in each sub-
sector. Combining the geometric features with the movement features of the cone, a unique code is provided for each sub-
sector. The simulation results show that more than five non-fully collinear corners can be extracted and recognized under va-
rious poses (with the cone top appears in FOV of both cameras simultaneously). The designed marker can satisfactory the
requirements of cone pose measurement.

Key words: cone; pose measurement; marker; corner
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Fig.1 Cone binocular pose measurement system
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Fig.2 Cone images under different poses
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Fig.5 Binocular imaging model of the cone section
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