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Abstract: The noise in the point cloud data of a tunnel affects
the accuracy of analysis. Effectively removing the noise data
has become the key factor in point cloud based tunnel
deformation analysis. A tunnel point cloud denoising algorithm
based on centerline was proposed in this paper. First, the
gesture of the point cloud was obtained by projecting it onto
the horizontal plane and vertical plane respectively, and
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fitting two curves by high order polynomial equations from the
planar data out of which the control points of the centerline
were then interpolated. The control points were are used to
express the centerline were densified according to the
intersection angle between the spatial lines. Meanwhile, the
tangent planes at each control point were computed to
segment the tunnel point cloud. In addition, the distances
from each point to the centerline in each block were computed
to compare with the given distance threshold to accomplish
data denoising. The feasibility and accuracy of the proposed
method were demonstrated by two experiments. The first test
is to fit the centerline by simulating the tunnel point cloud
while the fitting accuracy of the centerline was analyzed by
comparing it with the given one. The second test was to
analyze the practical tunnel point cloud. Data denoising was
finally achieved by implementing the proposed method.

Key words: tunnel point cloud; bilateral projection; high

order polynomial fitting; centerline; point cloud denoising
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Fig.1 Bilateral projection of tunnel point cloud
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Fig.2 Point cloud segmentation based on control points

of centerline
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Fig.6 Polynomial curve of different times (unit: m)
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Tab.1 Parameters of equations of horizontal point cloud fitted by different polynomial times

az

as

a4

—0.001 382 287 9
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—0.001 683 377 7
—0.001 675 195 9
—0.001 846 791 5
—0.001 839 937 3

—3.036 507 0X1077
—1. 054 308 4X10°°¢
—1.159 573 8X107°¢
—2.342 704 8X107°¢
—2.443 150 0X107°¢
—3.732 891 8X10°6

9. 773 563 6X107°
9. 663 674 5X107°
2. 525 269 3X10~8
2. 489 505 7X10~8
4. 088 904 41078
4,033 504 0X10~8

WH ay a1
4 49,974 421 0. 020 837 099
5 49, 930 937 0. 030 009 276
6 50. 704 658 0.013 469 228
7 50. 675 658 0. 038 940 943
8 50. 937 073 0.039 638 184
9 50. 921 706 0.044 670 933

W as as

ar ag ay
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1. 264 782 8X10~ 1

5
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8

9

—1.837 980 6 X107 13
—6.409 499 1X10° 13
—6. 265 868 310713

5.945 873 5X10~ 1
1. 434 945 51011
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—4.713 001 2X10716
—2.439 476 9X107 15

3.985 400 81018
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Tab.2 Coordinates computation of different curves
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Fig.7 Error analysis of y value discrepancy of different

times and points
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