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Calibration of binocular vision measurement system
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Abstract: When traditional self-calibration methods are used to calibrate the cameras without scene in-
formation, it usually shows lower calibration accuracy. In order to solve this problem, an improved
self-calibration method for a binocular vision measurement system was proposed. Without high-accu-
racy calibration pattern, the proposed method could calibrate intrinsic parameters and rotation matri-
xes only by using parallel and perpendicular lines to establishing the constraint equation between the
camera parameter and the characteristic line. Meanwhile, the translation vector was calibrated by fea-
ture points with the known distances between them. The calibration experiment was conducted to ver-
ify the proposed method. It shows that the proposed method calibrates the binocular vision measure-
ment system in high accuracy, the accuracy reaches to 0.51%. As the proposed method avoids the dif-
ficulties from the high-accuracy calibration pattern needed in the calibration of measuring system, and
the complex algorithm and low calibration accuracy in camera self-calibration, it has advantages of eas-

y operating and high accuracy.
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Fig. 1 Perspective projection model
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Fig. 2 3D reconstruction model of spatial point
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Fig. 3 Schematic diagram of calibration projection
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Fig. 4 Schematic diagram of optical distortion error
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Fig. 6 Binocular vision measurement system
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urement system
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Tab. 2 Results of camera distortion calibration
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Tab. 3 Results of outer parameter calibration for

binocular vision measurement system
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Fig. 8 Accuracy verification
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Fig. 9 Accuracies of proposed calibration method
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