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Calibration of light plane in line structured light sensor
based on active vision
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Abstract: A calibration approach based on active vision for a light plane is proposed to achieve the self-
calibration of a line structured light sensor. The proposed method is different from the previous plane
fitting methods using the target points on the light plane, and the entire calibration process can be ac-
complished in two steps by several translational motions of a sensor. Firstly, the projections of paral-
lel lines in the light plane are captured through some translational motions, and the normal vector of
light plane is obtained via computing vanishing points. Then,in order to satisfy the model of perspec-
tive-three-points, the sensor is controlled to move along the set direction twice which is perpendicular
to the normal vector, and the distance from the origin of camera coordinate system to the light plane is
derived eventually. Experimental result shows that this calibration method has high accuracy, its av-
erage measuring accuracy is 0. 015 4 mm, and relative error is about 0. 183 0%. This calibration ap-
proach belongs to the self-calibration method without calibration targets, therefore, the calibration
cost is reduced. It concludes that the whole process is easy, flexible and suitable for calibration on

sites.
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Fig. 1 Model of line structured light sensor
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Fig. 2 Schematic diagram of measuring system
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Fig. 4 Schematic layout of distance information
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Fig. 5 Line structured light measurement system
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Tab.1 Measurement data by structured light sensor

e P HETE WA X mzs X (R 25
i /mm /mm /mm /%

1 5 4.990 4 0.009 6 0.191 1

2 5 5.026 9 0.026 9 0.538 0

3 5 4.979 2 0.020 8 0.415 9

4 5 5.008 5 0.008 5 0.170 4

5 5 5.018 4 0.018 4 0.367 9

6 10 10.017 1 0.017 1 0.171 5

7 10 10. 006 1 0.006 1 0.060 9

8 10 9.987 7 0.012 3 0.122 8

9 10 10.026 7 0.026 7 0.267 1

10 15 14.996 3 0.003 7 0.024 5

11 15 15.014 6 0.014 6 0.097 3

12 15 15.005 8 0.005 8 0.038 7

13 20 20.004 8 0.004 8 0.024 2

14 20 20.032 6 0.032 6 0.162 9

15 25 25.022 9 0.022 9 0.091 8

- 34 fiv 22 0.0154  0.1830
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