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Global calibration of multi-CCD line-structured-light
measurement system based on LCD target
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Abstract: In order to realize the global calibration of a multiple CCDs line-structured-light measure-
ment system, an approach to calibrate multiple CCDs based on a LCD target is investigated. Firstly,
the LCD target is arranged at the position of light section,and the characteristic points are shown on
the target one by one, then they are captured by cameras at the same time. The relationship between
the target coordinate and the image coordinate is established in a nonlinear model through synchroni-
zing pulses,and the model is optimized by the shape restraints of a calibrating part to get the mapping
between the light sectioning plane and the image plane. So far,the global calibration is achieved suc-
cessfully. Measurements of free surface show that the data from different CCDs are well spliced in the
light sectioning plane, and measurements of the calibrating part show that the RMS error in a distance
is 0. 2 mm and the absolute error in a angle is 0. 2°. This method is easy to use, and has been ap-
plied to a multi-CCD 3D measurement system.
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Fig. 2  Acquisition of characteristic points based on

LCD target
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Fig. 4 Calculation flow chart of mapping of coordi-

nates of characteristic points
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Tab.1 Relationship between target coordinates and image coordinates

Fr5 AR/ mm 1 S BRI/ pixel 2 S AR ML/ pixel 3 S AR ML/ pixel
1 (13.350, 13.350) (85.9943, 351.498) (318.495, 94.503 4) (143.007, 211.997)
2 (13.350, 26.700) (116,485, 396.009)  (300.507, 121.508)  (141.503, 261.994)
3 (13.350, 40.050) (143.999, 436.998)  (281.008, 150.993)  (140.009, 312.013)
4 (13.350, 53.400) (169. 506, 475.501) (260. 492, 182.507) (138.503, 362.009)
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Fig. 5 Reversed calculation of target characteristic

points
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Fig. 6 Characteristic planes and points of calibrating

part
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