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Cavity Three-Dimensional Laser Scanning Point Cloud Data
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Abstract; Aiming at noise points in point cloud data detected by three-dimensional laser in
cavity, curvature — chord ratio composite criterion was put forward for filtering and simplifying
significant noise points. Besides, random filter algorithm was applied to reduce low frequency
random noise points similar to the change of object. The piecewise low-order interpolation method
was applied to fit cavity point cloud based on reduction and simplifying, thus the curve became
smoother than before and after treatment. The application results show that the noise points in
point cloud data detected by three-dimensional laser in cavity are effectively removed by filtering
and smoothing treatment. Furthermore, the self-intersection in model is avoided. Therefore,
cavity models generated by processed point cloud data are extremely identical to engineering
practice.
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Fig. 1 Threshold selection flowchart
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Fig. 2 Points distribution diagram
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Fig. 3 Noise point of point cloud data
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Table 1 Streamline filter results of significant noise

points under different k and 7,

%7 k i LA
1 0.4~0.5 0.5~1.0 252
2 0.4~0.5 1.0~15 237
3 0.4~0.5 1.5~2.0 205
4 0.3~0.4 0.5~1.0 199
5 0.3~0.4 1.0~1.5 168
6 0.3~0.4 1.5~2.0 166
7 0.2~0.3 0.5~1.0 142
8 0.2~0.3 1.0~1.5 131
9 0.2~0.3 1.5~2.0 117
10 0.1~0.2 0.5~1.0 112
11 0.1~0.2 1.0~1.5 105
12 0.1~0.2 1.5~2.0 98
13 0.05~0.1 0.5~1.0 76
14 0.05~0.1 1.0~1.5 78
15 0.05~0.1 1.5~2.0 78
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Fig. 4 Effect diagram of noise points streamline
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Table 2 Streamline filter results of low-frequency
noise points under different £, and &,

G5 £ €, FMEAEYL
1 0.6x107°  0.6x107° 12
2 0.6x107°  0.8x107° 15
3 0.6x107°  1.0x107° 16
4 0.6x107°  1.2x107° 20
5 0.8x10°  0.6x107° 26
6 0.8x10° 0.8x107° 29
7 0.8x107°  1.0x107° 42
8 0.8x107°  1.2x10°° 47
9 1.Ox10™°  0.6x107° 35
10 1.0x10™° 0.8x107° 40
11 1.O0x10™°  1.0x107° 43
12 1.Ox10™°  1.2x107° 45
13 1.2x107°  0.6x107° 39
14 1.2x107°  0.8x107° 52
15 1.2x107°  1.0x107° 63
16 1.2x107°  1.2x107° 86
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Fig. 5 Comparison figure of point cloud before
and after smoothing treatment
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