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Calibration Technology for Line Structured Light Sensor with Large Scale

Xie Zexiao Liu Jingxiao
Engineering College, Ocean University of China, Qingdao, Shandong 266100, China

Abstract A calibration method for line structured light sensor with large scale is proposed for the requirement
of large—size three—dimensional (3D) objects measurement.The initial values of camera intrinsic parameters are
calibrated by planar target and optimized by Levenberg—Marquardt (LM) method based on the distance constrain
between two adjacent control points. When calibrating structured light parameters using Quasi—one—dimensional
target,a calculation method is proposed for solving the 3D coordinates of control points, which is based on the
property of vanishing point and the geometric restrain between control points and coded points. The experimental
results show that the proposed approach for calibrating the sensor and solving the 3D coordinates of control points
can achieve good accuracy and stability,moreover, compared with the planar target, quasi—one—dimensional target
has lower processing costs, can be used for calibration with more flexibility, and is more suitable for large scale
field calibration.
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Fig.1 Structured light sensor mathematical model
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Fig.2 Target schematic. (a) Planar target; (b) quasi—one—dimensional target
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Fig.3 Scheme of solving camera coordinate of coded points
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Fig.5 Contrust experiment of control points calculation. (a) Over against pose; (b) sloping pose
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Table 1 Deviation results of five poses

Pose 1 Pose 2 Pose 3 Pose 4 Pose 5
Max /mm 38.54239 38.58572 38.58872 38.52855 38.53574
Min /mm 38.50771 38.55051 38.55490 38.49887 38.50142
Deviation /mm 0.03468 0.03520 0.03382 0.02968 0.03432
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Fig.7 Experimental measurement accuracy of the test results
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Table 2 Experimental measurement stability of the test results

Distance between two
adjant control points /mm
[Yv] [¥v] [Vv] (V] [Vv]
g I°g ® g 0
= o (@) (o)1 D
S [ (=] (9] (=]

:

Measurement number Maximum distance /mm Radius /mm Relevant deviation
1 0.1844 19.9542 0.92%
2 0.1763 20.0723 0.88%
3 0.1798 19.9708 0.90%
4 0.1733 19.8585 0.87%
5 0.1781 19.3178 0.92%
6 0.177 19.6395 0.90%
7 0.1839 19.9565 0.92%
8 0.1644 19.942 0.82%
9 0.1883 19.8805 0.94%
10 0.1832 19.5034 0.93%
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