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Reconstruction of Structure Shapes in Facilities from Large-Scale Point Cloud (2nd report)

- Consistent Shape Reconstruction from Multiple Point-Clouds -

Ryo MATSUOKA and Hiroshi MASUDA

Dense point-clouds of engineering facilities can be captured using terrestrial laser scanners. It is important for many

engineering applications to generate 3D models of components in facilities from captured point-clouds. In our previous

work, we proposed a method for reconstructing pipe structures from a single incomplete point-cloud. In this paper, we

extend this method for reconstructing consistent models using multiple point-clouds captured at different positions. In our

method, pipe models are generated from each point-cloud and overwrapping pipes are merged into unified pipes. Then we

estimate other connecting parts on the basis of pipe models. Since point-clouds of facilities include a lot of occluded

portions, multiple candidates of connecting parts are often generated. For solving this problem, we introduce visibility

checks from multiple positions and select a consistent set of part models. We also discuss how to evaluate reliability of

generated models.
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Fig.1  Shape reconstruction from multiple point-clouds
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Fig.2 Process of shape reconstruction
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Fig.3 Overview of shape reconstruction process

NA TREERE NS, ENOOMERRER<S. flz
1 3(g) D& oI, IFFEEICKET DR GIE, TARDEE
BHEET D, AFETIE, #EEHHME LT, AR, 74—,
TIUTVEZERD. INDOEETMIL, X 3(e) OFHMET
v 7 THMT — % & OWEHEIHIE S, FED 2T U
ETUREREIND. FEAZ, K3h) [RTE97%3DET
NAPBEREND. o, RSN ET MCONTHE, #
MET AT S TV D RO LRI SO TR 21TV,
EHEENMEWES ICIZ 2 — @M 5.

3. HBEROSEMMERINEBRETILORSE

3.1 EEAEEH]

L—HF 2% ¥ FCTHBMSNIZEHET -1, L—Y 0
R ETHEERTHIEND. T072), HEOSA#
F—HERETHEICE, VYA ML= a w27, it
REBIERICEBRT D20 OEWITH #HET 5. vE, K
M THW BB THE, oIy —h 2%E L,
HIRY 7 F =TI C LI AL — g &2{To7-.

K4 OFITIE, 2 BOREET — & 1XE A O A X ¥ FEER
TEENGLBEEINTEY, FLLVPA R L—varitso
TEBATH M, M, NS TS, ZOEBETIE AV
52 & TAX v IERE R DR & i R B RICEHR TE S,
Fro, WAITHE ML, R R OB A R X A
RAHEES W FHBEE G RICRE TED.

3.2 AHDMEIZTEBNA TETILDER

B V-ClE, BREEEAE EC oG E VT, mic Y
FEaERIT 2 HFEE2RE L. AFERICBVWTHREDE
ETHEmEZMET S, 2L, RSN MR, 1
HEEORBEEMIGEMTTBLbDETS.

NA TOFT —Z1%, OWMMICESND Z ENEL,
ZOHEE, BANLREEEOESE L TELRD. 22
T, A5 WRT LI, @EILAL, PRSE LW
&7 — 7%LTA47%H%¢%?5.EHE@£®%
SIS ST S TW B o T, FEEEE % - T o Rk
DL CHEO R E T V—TbOEf e+ 5. £, 47
DRITHEIZ L > TRESTWVHDT, JISEOHKER T
SEVEEN ST, HEORELHREICE SR 5.

2L, FEHFBOMHERZRAGT 2 L &12iE, #oTHI
DORATEHBFELTCLEIRNESHD. ZOMEERET D

World Coordinate
System

Fig.4 Transformation of coordinates on scanner coordinate system

m
il | -»IHI
M

Fig.5 Generation of pipe models by connecting cylinders
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Fig.6 Reconstruction of merged pipes
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Fig.7 Reconstruction of connecting parts

Fig.8  Verification of visibility from multiple scanning directions

Fig.9  Comparison of distances
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Fig.11 Components with low reliability scores

Fig.12 Components generated from each point-cloud

Fig.14 Reconstructed components with reflectance images

Table 1 Number of components generated from each point-cloud

. Points Pipe Elbow Tee Flange
Datal  40,660.717 205 e 5 21
“ - - -
Data2 40,538,597 184 27 6 11
+ - - -
Data3 9,842,495 99 19 4 1
Data4 9,842,495 149 27 1 17
» ‘ » )
Data5 10,016,136 94 21 0 3
Data6 9.911,855 117 21 4 2
Data7 974739 111 26 2 4
Total 130,559,691 959 184 2 59

Table 2 Numbers of components in the merged model

Pipe

Elbow

Tee 1 Flange

Merged 514

96

14 37
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Fig.15 Verification from multiple views

Fig.16 Detection of incorrect components
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