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Location method of indoor moving target based on Y-configuration CCD

Zheng Xue', Yang Qinghua', Tu Xiaowei', Wang Chuang', Xia Guoqing’

(1. School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China;
2. Shanghai Aircraft Manufacturing Corporation Lid, Shanghai 201324, China)

Abstract: The indoor positioning technology has broad application prospects in autonomous navigation of agents. To obtain the position
and attitude angle of the moving target in the suspended state, a novel Y-configuration optical indoor positioning sensor ( YPS) is
designed. Tt consists of three linear charge-coupled device (CCD) and three cylindrical lenses. According to the movable and the
receiving terminal characteristics of YPS fixed on the moving target, a three-dimensional reconstruction model of spatial point light
sources and a quaternion pose calculation algorithm based on cooperative points on YPS are established When the image coordinates of
three visible point light sources are collected in turn. Then, the coordinates and attitude angle of the moving target can be solved when
the moving target is within the measurable view field of YPS. Simulation and experiment analyze the influence of different parameters on
YPS. In the center of cylinder lens with good linearity, it is verified that that the new YPS can achieve accurate single point positioning.
The error of point coordinate is not larger than 3 mm. The pose information of indoor moving target can be determined.
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Fig. 1 The one dimensional imaging unit
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Fig.2 The 3D reconstruction model
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Table 1 Experimental parameters

CCD 5% 3 496 pixel 1, 29.1 mm
CCD F4 0.8 MHz 1, 40. 85 mm
[0,1000] mm
fErE 38 mm 785 [0,1000] mm
[0.2000] mm
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Fig. 10  The positioning error
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