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Abstract: In order to improve the accuracy of the projector calibration in 3D shape measurement using digit-
al fringe projection, a new projector calibration method that combines secondary projection technology and
cross-ratio invariance is proposed. The secondary projection technology is used to solve the mutual interfer-
ence between the projection pattern and the calibration pattern, and the cross-ratio invariance method is used
to avoid introducing camera calibration error. A comparative experiment is carried out to verify the effective-
ness of the proposed method. Compared with the traditional method of projector calibration that requires
camera parameters and that using global homography, the RMS values of reprojection error of this method is
reduced from (0.2275, 0.2264) and (0.1397, 0.0997) pixels to (0.0645, 0.060 1) pixels, and the maximum
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value of the reprojection error is reduced from 1.222 pixels and 0.561 7 pixels to 0.242 1 pixels. In addition,

this method allows the camera to be simultaneously calibrated during operation, and therefore the parameters

of the entire 3D measurement system can be acquired. The above results show that the method proposed in

this paper can prevent error propagation of camera calibration parameters and improve the calibration accur-

acy of a projector.
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Fig.4 Schematic diagram of cross-ratio construction
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