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Calibration method of MMS laser scanner using hybrid regular
geometric surfaces

Chen Tian'en, Wang Dong’, Liu Fengying
(College of Geomatics, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: A simple and practical method for MMS laser scanner calibration with hybrid regular
geometric surfaces was proposed. The method utilized the plane and cylindrical objects which were
ubiquitous in the real environment, and combined the geometric characteristics of the plane and
cylindrical surface to constrain the laser point in a rigorous mathematical equation, and non-linear least
square solution to determine the relative position and attitude parameters of the scanner relative to the
MMS positioning and attitude measuring device POS accurately. The method did not need to establish a
special calibration site. The experimental results show that the hybrid regular geometric surface combined
constraint calibration method is more accurate than the method using only plane objects, reaching 0.006 m.
After the same vehicle platform and two different laser scanner systems are calibrated, the point cloud
superposition effect is better. The method is accurate, simple, fast, inexpensive, efficient and practical.
The measured accuracy meets the requirements of large—scale production.
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Fig.1 Vehicle mobile laser measurement system
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Fig.5 Points cloud dislocation in moving direction
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Tab.1 Position and attitude parameters and accuracy of scanner only using plane constraints

Position and attitude parameters Xi/m Yi/m Zi./m @1/ (%) W/ (%) Kia/ (°) RMS of the distance/m
Initial values -1.0557 3.604: 2 0.167 5 -177.476 70  —43.840 14 —0.004 61 0.112
Adjusted values -1.057 3.52 -0.189 -177.483 92 —48.663 03 -0.001 98 0.009

R2THMHEARGARBENABEMCELSSHRERE

Tab.2 Position and attitude parameters and accuracy of scanner using planes and cylinders

constraints together

Position and attitude parameters Xi/m Yi./m Zi/m @1/ (°) W/ (%) Kia/ (°) RMS of the distance/m
Initial values -1.0557 3.604 2 0.1675  —=177.476 70  —43.840 14 -0.004 61 0.112
Adjusted values -1.059 3.483 -0.186 -177.464 66  —48.630 34 -0.016 54 0.006
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Fig.7 Laser point cloud overlapping screenshot of two

systems after joint constraint calibration
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