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A method for calibrating the light plane of the linear structured light
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(1. Key Laboratory of the Ministry of Education for Optoelectronic Measurement Technology and Instruments, Beijing Information
Science & Technology University, Beijing 100192, China; 2. Key Laboratory of the Mechanical Industry for Modern Optoelectron-
ic Measurement Technology, Beijing Information Science & Technology University, Beijing 100192, China)

Abstract: In order to improve the accuracy and efficiency of line structure light plane calibration and the universality of the
calibration method, a line structure light plane calibration method based on a 2-D circular target was proposed. The subpixel
coordinates of the center point of the light strip irradiated at any position of the 2-D circular calibration target were obtained by the
light strip extraction algorithm. All the points on the light strip were fitted into a straight line, and the lines connecting each
column of the circular calibration target intersected at one point. After obtaining the intersection point of each column of the
calibration target line and the fitted light strip center line, a line connecting the intersection point and the camera optical center
was formed. By setting up the equation of the line and the equations of two intersecting lines in the pixel coordinate system, and
the equation of the plane where the 2-D circular calibration target was located, the coordinates of each intersection point in the
camera coordinate system are solved. Finally, the plane fitting algorithm of least squares was used to obtain the equation of the
light plane. The basic principle and implementation process of the calibration method was introduced, and the validity of the
method was verified by setting up the experimental system. The results show that the average measurement error of the light plane
obtained by this method can reach 2. 36737 mm, which has high robustness, and the calibration process is very simple and
suitable for general engineering applications and machining processes. This study provides a reference for the light plane
calibration of line structure light sensors.
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Fig.2 Extraction result of light stripe center
a—line structured light strip exposed to a calibrated target b—Tlight stripe

center results extracted using the light stripe center extraction algorithm

agu + by +¢c, =0 (8)
X, ag,b0 Ml ey HELITHE X, BYFRIN, 4]
AR SR TR 2 48, B LA AT LAAR 47 i 75 51 454 (5]
JERLC BR R AL AR, TS B 4 A RO 2 i 2 TT
L, , & 3a frs

a b

A____

-1eoo0e0i000 - =
-1eoo0ei000 -
-1eoo00i000  ——
-1e0o0e0000-
-1eoeo0-00

BERRRRR
3 prE HEIRLO LR S OB SR AR SE
a— RO EZ  b—RLOEL 54L&
Fig.3 Line linking the centers of the calibrated targets intersects the light
stripe
a—each center of the circles is connected to a straight line  b—Tline
linking the centers of the circles intersects the center line of the light

stripe
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a—picture of the light stripe on the target b— light stripe extraction results
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Table 1 Results of the first 6 measurements/mm

position 1 2 4 5 6
our method 37. 61066 38.11144 38.33195 38. 59902 38.45734 37.06425
ZHANG’ s method 37.61856 38. 11846 38.33737 38. 60265 38. 45980 37.06543
#2 J5 10 RN EZER
Table 2 Results of the last 10 measurements/ mm

position 7 8 9 10 11 12 13 14 15 16
our method 37.07062  36.74692  36.47288  37.94350  36.99725  37.88658 37.60713  36.67100  38.25522 38.29625
ZHANG’ s method 37.07013  36.74542  36.47009  37.93971 36.99215  37.87989  37.59973  36.66109  38.24422 38.28226




Fa1H B ZEIRAE — RS TE AR E T 801
# 3 RZH/mm
Table 3 Error analysis/mm
mean mean error of the mean error of the RMS error of the RMS error of the RMS error of
error first 6 measurements last 10 measurements first 6 measurements last 10 measurements 16 measurements
our method 2.36737 1.97089 2. 60527 0. 204202 0. 284060 0.246337
ZHANG’ s method 2.36957 1. 96629 2.61153 0. 203766 0. 284567 0. 246575
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