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Segmentation of point clouds for Reverse Engineering based on
machine learning

YUYA MATSUDA™  TOMOHIRO ODAKA

Abstract: Along with widespread use of 3D scanners and X ray CT scanners on manufacturing scenes, reverse engineering
technique creating surfaces for 3D CAD data has been developed so far. For the purpose of creating surfaces on reverse
engineering, segmentation of point clouds which suits surface configuration of 3D CAD data is needed, however, it costs a lot
with conventional manual operations, and hence, development of automatic operations is required to cut costs. In this manuscript,
our new method is presented, which automate segmentation of point clouds with a combination of clustering based on Variational
Bayesian Gaussian Mixture model and DBSCAN, where, points, normals, and variances of normals are treated as feature vectors.
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Figure 1 Point cloud of a cube(left) and its distribution of

normal components(right).

SREOBEICL L5208, ) 2 1R & 9 I BEaERD
DM NRIB I A RADEBERRE R ERNIES
DERLTLK RDLIDOTHEENBLETHD.

2 WHETHREND =y VESO L ST, (LE G CHE
Fe 9 B IS RIS T 5 MBSO W T OIER Y b L& ik
EERNICTmy N5 &, B fEICT—2BERT S
BrRH 5. 72 & ZIXFRICTHE T 5 Bl TriERZEmN
BT 1 RICT — 2R3 ER T 2HmR S 570, 2
EARZDY Ty VEBKRT D L D e it OG A ITIERZE M



AL A 2 e
IPSJ SIG Technical Report

PIZEBWTIE T — &2 2 ficEh 5. 2oMEEZFIAL,
WEITIR A D 1D ITIEMRAR 7 S VIR EEe CHefoe L 72 il
HZR ST 2 R 8T DI 5.

©0 0080000 %0 g08g000

B 2 @EEZERERER () /Nt aket (F)
Figure 2 An appropriate neighborhood radius(left) and a too
small neighborhood radius(right).

323 ERARY LS D ER

HH R OEED RO b OIERNT MV OSHE T D
L THHEELTAZENTES. K1 (F) ©oXkoigik
R RVORANIT AR 1 ORI RIS 58, iRz
MIPNICBWCTIEA S OIEFEO R EEEL, ZOnikETH~
LI ETHREEETD (K 3).

J

B 3 EHRZERINOE R RIS T 55

Figure 3 Variance of normal components.
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Figure 4 Weights of each clusters, the result of clustering on

normal components of a point cloud of a cube.
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Figure 5 Point cloud of a curved surface(left) and the result of

clustering on normal components by VBGMM.
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Figure 7 Point cloud of a concave hull(left) and the result of

clustering(right) on normal components.
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Figure 9 A point cloud of a tangent continuous surface(left)
and the result of clustering with VBGMM on variance

components(right).
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Figure 10 The distribution of variance components for data

shown in Figure 9.
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Table 1 Point clouds used in experiments.
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Figure 11  Front(left) and back(right) of Fandisk in STL.
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Figure 12 Front(left side) and back(right side) of segmentation
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Figure 13 Concave cube(left side) and leaf shape(right side).
Actual object (upper), acquired point cloud (middle), and

segmentation result (lower).
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