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Abstract

Projector calibration process is the calculation of projector intrinsic parameters that are based on characteristic
point coordinates found by using a checker board image as a reference target. The accuracy of projector calibration
depends on the accuracy of the characteristic point coordinate measurements. Here, a secondary calibration was made
using the primary calibrated checker board image obtained by the 1st projector calibration. In the 2nd calibration we
used a calibrated checker board as the reference image, was added with Gaussian noise at different intensity levels
to understand how Gaussian noise influenced to intrinsic parameters by experimentally analyzed. As a result, when
the Gaussian noise is 0.25 times the reference image intensity, projector reprojection error, average focal length error,
and average principal point error were increased 2.3, 2.1, and 2.3 times, respectively. When the noise intensity is as

small as 0.075 times or less, the re-projection error sensitivity to noise is affected by a ratio greater than 1.0.
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Table 1. Comparison of projector calibration data on the
several case.(unit; pixel)
IP Cam. cali. | P 1 Ca. | P2 Ca | P2 noise
k| 72Xx107% | 00064 0.0037 0.0103
k, 0.0074 0.0064 0.0033 0.012
k, 0.0257 0.0058 0.0014 0.0066
MFE 0.448 167.9 904 190.6
MPE 0.486 84.8 305 708
SKE 0.901 43511 31.12 67.09
MRE 0.1687 05119 0.16%4 0.3958
« |p: Intrinsic Parameter, P1Ca: Projector 1% calibration
P2Ca.: Projector 2 calibration, P2 Ca. with Noise(0.25)

MFE: Focal length error, MPE: Principal point error
SKE: Skew error, MRE: Mean reprojection error
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