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Three-Dimensional Acquisition Based on a Single Camera
of Multi-Planar Mirrors
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Abstract A three-dimensional (3D) scanning system based on a single camera of four planar mirrors is presented.
The 3D scanning geometric path of the system is introduced. The 3D height acquisition algorithm, the relationship
between spatial resolution and image resolution are analyzed. The techniques of algorithm optimization and 3D
reproduction are also discussed. The result shows that, compared with those 3D scanning methods using laser
scanning, this proposed system based on mirror parallax is an effective 3D acquisition method because it can capture
the spatial structure and color texture of a surface simultaneously, and the structure is simple.
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Fig. 1 Principle of 3D acquisition based on mirror surface
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Fig. 2 Four sides cylindrical mirror and its imaging results
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Fig. 3 3D reconstruction example 1
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Fig. 4 3D reconstruction example 2
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