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Post—Processing Methods and Applications for Ship Block
3D Scanning Data Based on Open—Source Point Cloud Algorithms
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Recently, in the shipbuilding industry, various smart quality management technologies integrating Fourth Industrial Revolution
technologies have been actively researched, with particular emphasis on the use of 3D laser scanning technologies for the rapid
acquisition of precise data, The raw 3D point cloud data generated by 3D laser scanners often contains incomplete information
and noise due to various factors such as surface characteristics, measurement environment, and weather conditions,
Consequently, post—processing of the data is essential to accurately exiracting and analyzing the desired information,
Accordingly, this study investigates post—processing methods and applications for the analysis of point cloud in ship blocks,
Utilizing open—source algorithms, the research implements and evaluates the feasibility of 3D point cloud data processing and
analysis techniques, including noise removal and plane recognition, Initially, the algorithms were applied to sample 3D point
cloud data measured in a laboratory setting, and an examination of characteristics based on algorithm parameters confirmed
their applicability. Based on these findings, a step—by—step assessment of each algorithm was conducted on point cloud data
from ship blocks measured on-site, The results indicated the applicability of the algorithms, except for the DBSCAN algorithm, for

the ship block point cloud data,
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3D Scanning process

[ 1) Scanning plan [ 2) Pre-processing for scanning

"{ Surface characteristic of target

I

[

1)  Long-range laser scanning
2)  Precision scanning

1)  Absorbance
2)  Reflectivity
3) Transparency
4 Color

"{ Type of scanner ‘

1) Time of Flight '{ Shape characteristic of target ‘

2)  Phase shift

3)  Triangulation 1)  Small object

! 2)  Thin object
‘ | 3)  Flat object

*| Location of scanner

‘ h '<Meth0ds of pre-processing ‘

1) Masking tape
2)  Anti-glare spray
3)  Marker

[ 3) Scanning target B 4) Post-processing methods

* Point cloud generation ‘ %'{ Data cleansing

’{ Data registration

'< Data segmentation ‘

-{ Object recognition

Fig. 1 3D scanning process for point cloud
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Post-processing methods for point cloud

— Post-processing algorithm

0 |-

00

Algorithm of Open Source Library

* Data cleansing | B '{ Crop point cloud

* Data registration | '{ Global registration

'{ Point cloud outlier removal |

'} ICP registration

— Analysis algorithm

* Data segmentation | - 7‘ DBSCAN clustering ’

* Object recognition | E— '{ RANSAC plane recognition ’

Fig. 2 Open—source algorithm according to post—processing
methods for point cloud
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Fig. 4 Concept of density based clustering using DBSCAN
(Ahmed et al., 2020)
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Fig. 5 Process of RANSAC algorithm (Civera et al.,

2010)
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Table 1 Specification of Leica-RTC360
Specification
2,000,000 points/sec

Speed of scanning

1.9mm at 10m
Accuracy of 3D points 2.0mm at 20m
5.3mm at 40m

Max. measurement 130m

distance

Range of scanning Horizontality 360° / Verticality 300°
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Fig. 7 Crop point cloud application of laboratory corridor
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to ICP registration algorithm
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Table 2 DBSCAN results according to parameters

Case—1 | Case—2 | Case-3 | Case—4 | Case—5 | Case—6
r_cluster 0.002 | 0.003 | 0.003 | 0.004 | 0.004 | 0.005
minPoints 2 2 3 3 4 4
Clusters 0 8,301 2,454 109 161 25
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(f) Case—6

(e) Case—S
Fig. 12 DBSCAN clusters results of test board point cloud
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(e) Data—02,03 registration

Fig. 15 Results of post—processing algorithm application of
ship block point cloud

(f) Registration results

Table 3 Scan data information according to post—processing

algorithm
Scanned | Cropped Down Outlier
sampling | removed
raw data data
data data
Scan Points | 56,873,383 | 28,888,361 | 1,838,587 | 1,834,318
data-01 | File size | 3.53GB | 1.88 GB | 122 MB -

Scan | Points | 8,730,957 | 5,698,869 | 1,118,352 | 1,115,748
data-02 | File size | 553 MB | 373 MB | 93 MB -
Scan | Points | 43,426,522 30,011,879 1,865,548 | 1,862,898
data-03 | File size | 2.72GB | 1.98 GB | 123 MB -
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Fig. 16 Results of analysis algorithm application of ship
block point cloud

(b) Plane recognition
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