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Test Method for the Resolution of Three-dimensional Laser Scanner
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Abstract: In order to acquire the quantitative relationship between the resolution and scanning range of the portable 3D laser scanner, the
Handyscan EXAscan scanner of Creaform Inc. is applied to get the point cloud data of the reference block under different resolution degree, and
the reverse checking software Geomagic Qualify is used to test the experimental data sample, and the statistical method of analysis of variance
(ANOVA) and weighted average are adopted to analyze the sample data. The test result shows that there is a linear relationship between the

four resolution levels and sanning ranges of EXAscan scanner, and the fitness is greater than 0. 979, this test method can quickly and efficiently

distinguish resolution level of 3D laser scanner.
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Fig.1 Principle of the 3D scanner
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Tab.1 Summary of the means of sample data
mm

FIHE i T it

SRS L M H HY L M H H*
100 0.726 0.389 0.200 0.044 0.739 0.375 0.198 0.056
300 2.234 1.112 0.669 0.142 2.345 1.190 0.711 0.141
500 3.660 1.908 0.988 0.225 5.059 1.883 0.933 0.238
700 5.432 2.706 1.334 0.321 5.275 2.572 1.320 0.341
900 7.153 3.420 1.761 0.433 6.800 3.423 1.738 0.438

1000 7.781 3.895 1.994 0.468 7.765 3.883 1.948 0.477
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Tab.3 Summary of F-value at various resolution levels

SR L M H H*
HHEAL A 40.174 3 2.954 2 6.190 7 69.854 6
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Tab.4 Summary of the fitting parameters

W L M H H*
o 0.20099  0.012726  0.043680  0.001 77
c 0.00759  0.003830  0.0018%0  0.00048
R 0.97900  0.99000  0.994000  0.999 00
BEKF 000000  0.000000  0.000000  0.00000
F2F 185.35300 3207.315000 612.216 000 4 843.913 00
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