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Abstract This paper presents a novel plane extraction algorithm based on 3D line cloud model. The
algorithm first maps each line segment in the three-dimensional line cloud model to a point on the Gaussian
sphere, and simplifies the plane extraction problem in the 3D space as a fitting problem of the plane
through the sphere center. Then, the approximate uniform sampling is applied to the Gaussian sphere, and
a plane passing through the sphere center is fitted. Finally, the plane can be extracted by separating parallel

planes according to the intercept of the plane equation. The experimental results show that, in terms of
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the completeness of the plane extraction and the quality of plane extraction, the proposed algorithm has a

significant improvement compared with classical plane extraction algorithms.

Keywords line cloud; plane reconstruction; Gaussian sphere; Fibonacci sampling
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Table 2 Comparison of the results of plane extraction by different methods
it Eaie Tk SR A4 BRCFIA L A RO & E (%) JEATI[E)(s)
RANSAC 19.0 183 96.31 7.52
TR — 2280 B RAR 222 18.9 85.13 5.89
AT 19.0 19.0 100.00 7.95
RANSAC 14.6 14.6 100.00 10.13
R 4238 HERA 15.5 143 92.26 9.02
KTTi 15.0 15.0 100.00 11.31
RANSAC 18.0 14.2 78.90 8.44
R = 4841 ERA 18.0 15.0 83.33 6.38
AT 16.0 15.0 93.75 9.20
RANSAC 23.9 14.0 58.58 8.31
ALY 4249 HERA 28.0 13.0 46.43 8.83
KTTi 18.0 15.0 83.33 8.57
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Fig. 8 Comparison of the results of different methods extracting the same plane
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