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Abstract To achieve a simple and fast calibration of parameters for three-dimensional imaging system with
structured light, a method of obtaining a large number of calibration data using a homography matrix is presented.
First, the image coordinates and the corresponding world coordinates of the rectangular corner points on the left and
right sides of a stereo target are obtained, and the homography matrices of the left and right sides of the target
surface from the image coordinates to the world coordinates are then calculated respectively. Next, all the pixels in
the rectangular frame of the stereo target in the image are applied to the calculated homography matrix to obtain the
corresponding world coordinates. Finally, we calibrate the three-dimensional imaging system using the image
coordinates of nearly all the pixels on the target surface of the stereo target in the image and the corresponding world
coordinates. A stereo target corresponding to the proposed calibration method is designed. Based on the stereo
target, the three-dimensional imaging system with structured light is calibrated and experiments are carried out
using the calibrated system. The experimental results show that the calibration method has high calibration
accuracy, the reconstructed three-dimensional point cloud image has a good visual effect, and the calibration process
is simple, which reduces the cost of calibration and is valuable for practical applications.
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Fig. 6 Three-dimensional measurement results of plane. (a) Plane of fitting point cloud; (b) plane error
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Table 1 Measurement distances between step planes

Distance Nominal value /mm Estimated value /mm Absolute error /mm Relative error /%
ds 100 99.977 0.023 0.023
d o3 100 99.853 0.147 0.147
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