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An Analysis of the Constitutive Model of Simple 3D Scanning System

YU Bo, ZHANG Guohua, MA Guihai, PENG Cheng
( College of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the flaws found in professional 3D scanning systems which require a lot of advanced and

expensive equipment, a proposal has thus been made of a simple 3D scanning system, which consists of two ordinary

cameras, a level gauge, a computer and an electrically controlled track capable of translation and rotation. Meanwhile,

an imaging model has been constructed for a detailed analysis of the relationship between the real world coordinate

system and the computer image pixel coordinate system. The feasibility of the model can be verified by exemplification,

thus effectively reducing the cost of the 3D scanning system.

Keywords: 3D scanning system; pinhole imaging principle; radial distortion; camera calibration mathematical

model
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Fig. 1 A simple model of 3D scanning system
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Fig. 2 Principle of simple 3D scanning system
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Fig. 3 Determination of rotation matrix R,
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