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High-Accuracy Three-Dimensional Measurement of Lambertian and

Specular Surfaces Using Stereo Cameras and Phase-Shift
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Abstract High accuracy 3D measurement is not only important for digital archiving of cultural heritage, but

also very important for industrial inspection. In this paper, we first describe our system to measure 3D shape of

Lambertian surfaces by stereo cameras and a phase-shift projector, and then we extend the method to measuring

3D shape of specular surfaces using stereo cameras and a display showing two-dimensional sine waves. To

achieve high-accuracy measurement, high-accuracy calibration of stereo cameras is necessary. We achieved a 20

micrometer RMS for a planar Lambertian surface of 200 millimeter wide. Experiments are under way for

specular surfaces.
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