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Calibrate Method for Scanning Direction of 3D Measurement System
Based on Linear-Structure Light

Zeng Xiangjun Huo Jincheng Wu Qingyang
(Shenzhen Key Laboratory of Micro-Nano Photonic Information Technology . College of Electronic Science and

Technology . Shenzhen University. Shenzhen . Guangdong 518060, China)

Abstract A calibrating method for the scanning direction of 3D measurement system based on linear-structure light
using a plane calibration board is proposed. In the calibration, the camera’s inner parameters are calculated with the
plane calibration board first. Then the plane calibration board is placed on a position, the 3D sensor moves along the
scanning direction and collects pictures at the same time. The outside parameters of the camera for every position of
the 3D sensor are worked out. With these pictures and the camera coordinates of homologous points on each picture
can be worked out with the inner and outside parameters. At last, linear equation is acquired by linear fitting with the

camera coordinates of homologous points. The scanning direction is equal to the direction of the line. The

experimental result shows that the method has high precision and it is practical in 3D measurement.
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Fig. 1 Model of three-dimension measurement
system based on linear-structure light
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Fig. 2 Foundation of the world coordinate system
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Fig. 3 Calibration principle of scanning direction
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Fig.4 Line structured light three-dimension

measurement system
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Fig. 6 Measuring result of standard component
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Table 1 Comparison of plane measurement results
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Fig. 5 Standard component

Equation of the plane Max Average Std. dev
Before calibrating the —0.0042X—0.0800Y+
scanning direction 0.9968Z—0.0157=0 0.1216 0.0193 0.0158
After calibrating the 0.3817X—0.0111Y+
scanning direction 0.9242Z—0.2626=0 0.1230 0.0193 0.0159
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Fig. 7 Measurement of standard plane. (a) Plane measured before calibration; (b) plane measured after calibration
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Table 2 Comparison of right-angle measurement results

Plane one Plane two Right-angle /(%)
Before calibrating the 0.6592X—0.0092Y + 0. 7507X+0.0160Y — 90. 1055
scanning direction 0.7519Z—0.0379=0 0.6604Z—0.0163=0 :
After calibrating the 0.2359X—0.6713Y+ 0.2211X—0.7411Y — 90. 0020
scanning direction 0.7026Z—0.1994=0 0.6339Z40.1838=0 :
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Fig. 8 Measurement result of stone embossment
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