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of line structured light vision sersor

HAN Jian-dong'?, LU Nai-guang®', DONG Ming-li*, LOU Xiao-ping®

(1. School of Electronic Engineering , Beijing University of Posts and
Telecommunications, Beijing 100876 ,China; 2. School of Optoelectronic Information and
Telecommunication Engineering » Beijing Information Science and

Technology University, Beijing 100192,China)

Abstract: In order to solve the calibration problems in line structured light sensor systems such as re-
quirements for high accuracy calibration models, complicate calibration procedures and so on, a cali-
bration method based on perspective-three-points was proposed. A calibration model was established
by introducing a planar target that could move freely with three collinear and known mutual location
points. The calibration point coordinates in a camera coordinate system could be calculated by using
the imaging information of three points and the light stripes on image plane of the camera. The spatial
pose between the camera and the light plane could be calibrated by moving the reference plane at sev-
eral arbitrary places in the sensor range. Experiments show that relative accuracy of the sensor is a-
bout 0. 72%. The method is suitable for the field calibration, for it has advantages in its simple and

flexible calibration, the cost of calibration equipment, and not to calculate the transformation matrix
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among different coordinate systems.
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Fig. 1 Line structured light sensor system
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Fig. 2 Schematic layout of light plane calibration
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Fig. 3 Plane geometric model of collinear P3P
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PLE) FERAAR cuy = X/dx,v,= Y/dy,

S SRR AL B 1024 pixel X 768
pixel, bR g H 1 A FRSECR -

f=12.027 mm, F,= 5.999 8 mm,F,=4.5 mm,

X=2.931 4 mm, Y=2.184 5 mm,

ki= 8.46X10 ", ky=—2.094 X107,
RTINS ERAE N

dxr=5.858 5 ym, dy=5.859 4 pm,

u,=500. 377, v,=372. 820.
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Fig. 4 Coplanar targets and feature detection
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(a) Image coordinates of calibration points
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(b) Three dimensional coordinates of calibration

points and light plane
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Fig. 5 Coordinate of calibration points
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