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A method of accuracy improvement of shapes
measured by projector-camera 3D acquisition system

by minimizing errors between multiple scans
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Abstract In this paper, we propose a new method to improve precisions of multiple 3D shapes acquired by a pro-
jector-camera active stereo system. The improvement of precision of the shapes is achieved by minimizing ” gaps”
between overlapping shapes that remains after registration algorithms are performed. To use projector-camera
system for 3D acquisition, we must calibrate the system in advance. Then, we can measure 3D shapes using the
calibrated parameters. Noise, lens distortions, or quantization errors can cause calibration errors, which often causes
distortions of the reconstructed shapes. In general, error-free calibration is very difficult. So, even if we capture
multiple shape data from an object and register all the shapes, there still remains errors between the shapes. In this
paper, we re-estimatethe extrinsic parameters between the camera and the projector by minimizing the registration
errors at the overlapping area of multiple shapes and the errors of epipolar constraints. The process improves
the accuracies of the 3D measurement and corrects the rigid transformation parameters of the registrations of the
shapes.

Key words 3D shape acquisition, Simultaneous registration, Active stereo method, Projector-camera system,

calibration
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