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Automatic camera calibration based on coded marker
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Abstract: 3D calibration targets have higher cost and are difficult to be fabricated. When they are cali-
brated, the control points for calibration should be extracted by manual intervention. Therefore, this
paper designs a calibration stereo target with two parallel calibration planes by taking coded markers
as the control points. The calibration stereo target is applied to camera calibration to improve its auto-
mation level. The two calibration planes of the new calibration target are placed by a parallel mode, so
that the camera observes the two calibration planes with small viewpoint change and the perspective
distortions can be reduced. Each control point is constituted by a circular coded marker, which is uti-
lized to realize automatic recognition without manual intervention. Experiment results show that the
calibration target can be correctly recognized under a large illumination and viewpoint change. When it
is applied to stereo camera calibration, the mean re-projection errors of both cameras are less than 0.
075 pixels and the position measurement error is less than 1 mm. The calibration target reduces the
complexity of the calibration and is suitable for the engineering applications.
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Fig. 1 Sketch of the calibration target
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Fig. 4 Edge detection results
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