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Calibration and analysis of line-scan camera based on virtual

stereo pattern
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Abstract: A novel method that can be used for improving line-scan camera calibration according to its
features was proposed. Firstly, the designed planar pattern and multiple exposures of line-scan camera
were used to produce a virtual stereo calibration pattern. Secondly, a mathematical model was analyzed
and established to seize the relation between the coordinates of calibration points on the pattern and those
of their images. Then, the technique of least mean square and iterative optimization were employed to
solve both the over-determined equations for multiple feature pointsand nonlinear parameters of lens. The
impact to the calibration result that was caused by the non-parallel nature between the camera and

calibration pattern was also analyzed. Finally, both the analysis and experimental results reveal that this
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proposed calibration method is not only convenient and flexible, but the calibration points are also

independent of calibration pattern and that the condition of parallelism is not required. All these features

make the devised method accurate and practical.
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Fig.1 Diagram of fabricating the virtual stereo pattern
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their images
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Tab.1 Coordinate of virtual calibration feature

points on the pattern board
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Tab.2 Parameters of line scan camera

Parameter Value
Model/pixel 0.50
Pixel number 2048
Pixel size/pm 10

Focus length/mm 50

F—number 1.8
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Tab.3 Acquired parameters with 360 calibration

points
Parameter Value
al(®) —-0.521
B/(*) 0.914
YI(°) 1.028
T/mm 216.754
T,/mm -81.517
T./mm 1241.820
J/mm 50.30
uy/pixel 946.30
ko 4.91x107®
ki —1.44%x107"
p 2.98x10°
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Tab.4 Comparison of precision by several line scan

camera calibration method

Method RMSE/pixel
Grosky's method 0.50
Luna’s method 0.28
Hui's method 0.30
The proposed method 0.21
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