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Research on rotating splicing of point cloud in workpiece wall

based on surface structured light

Liu Jinyue, Zhai Zhiguo, Jia Xiaohui', Xue Luming, Li Tiejun
(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: In order to solve the problem of limited internal space and difficult measurement of some workpiece,
a point cloud rotating splicing method based on surface structured light was proposed. The reconstruction method
of single field of surface structured light was introduced in this paper. The absolute phase value was obtained by
combining four-step phase shift and complementary Gray code, and the camera and projector were calibrated by
polynomial fitting method. The point cloud registration was studied based on the rotation plane of the wrist joint
at the end of the manipulator. A calibration method based on the auxiliary camera was proposed, and the
transformation relationship between the camera imaging coordinate system and the rotation plane coordinate
system was given. The experimental results show that the method is suitable for measuring the inner wall of
workpiece, and the average error of splicing is less than 0.05 mm, which meets the requirements of practical
application.
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Fig.1 Model diagram of measurement system
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Fig.3 Schematic diagram of complementary Gray code

4 LEXARNLIE
Fig.4 Absolute phase diagram

1.3 ZLXPEIRE

ZIEI A b i AR D, B R R S 2 bR e
R MR 2, bR E R . SO R TR
PR AR 1 22 T LA B HIHL . A AT AR 2
R EMEAAR RIS N IR 5 7R, b TR A&l 6 i o

X FARHLILET i B — MR R R (), T 2300
ABBRAER (X,Y.Z.) 5 D) KR
me_z:mwmmw

n=0
N

&mw:i}mwmmw" @)
n=0

N
Y. (u,v) = ch(u, Vv)D(u,v)"

n=0

A N ARIGIREG 28 a,. b, c, LS T REHZ
WZSE ., @ 2T E E S E 2 Rk, W
e, 7RSI g, X TR R AR R PR E R
(o, V) AR A X AR A D(u,v), 10 3 A 36 B ] 3R
HOXS B AHBLARBR 2R T AR HR (XY Z0)o

[ 5 HLELH %
Fig.5 Checkerboard pattern

Projector projects the coded pattern

I Camera collects the calibration image I

I Camera collects patterns without grating |

I Change the position of calibration plate |

Camera calibration

Gets the camera coordinates
(X., Y., Z) of each pixel

Improved polynomial fitting calibration

[l 6 AHBL-ERAUbRAE AR IA]
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Fig.7 Coordinate transformation mode
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Tab.2 Coordinate transformation relationship of

camera 1 internal reference and camera 1, 2

Intrinsic Calibration
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Tab.3 Comparison between actual value and

measured value

Line of measurement ~ Actual value =~ Measured value Error

Linel2 244.0113 243.9583 0.053
Linel3 345.0742 345.0313 0.043
Linel4 2439514 244.0154 —0.064
Line23 244.0342 243.9902 0.044
Lline24 3449786 345.0336 —0.055
Line34 243.9465 2439775 —0.031
Average error 0.048
Standard deviation 0.056
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