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random sample consensus

To solve the high labor cost and low efficiency problems of complex tank members extraction, we propose
a point cloud segmentation algorithm which is applicable to tank of plane bulkhead type. The steps of this approach

and practical value of the proposed method.

OCIS codes

are as follows: the original point cloud is firstly transformed to the independent coordinate, whose X, Y and Z axes
( RANSAC) method according to the distribution of complex tank members.
Experimental results on two sets of point clouds show that the proposed algorithm can quickly, accurately and

are defined as the longitudinal, transverse and vertical directions of tank, based on seed sets building, normal

extraction; three-dimensional laser scanning
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estimation and linear fitting; then clouds of each tank member are segmented in the best order by plane fitting of
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Fig. 1 Proposed algorithm framework
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Fig. 2 Normals in spherical coordinates. (a) Spherical coordinate; (b) EGI; (c) irrelevant normal removal
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(a) Data acquisition; (b) point cloud of longitudinal
plane bulkhead
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Fig. 6 Grayscale, size information and registered point cloud of experimental data. (a) Image of tank A;

(b) image of tank B; (c) point cloud of tank A; (d) point cloud of tank B
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Table 1 Parameters of experiment

Parameter Descriptor Value
s Thickness of seed sets for bulkhead plate segmentation 3 m
€ Maximum number of iterations for RANSAC method 1000
dy Maximum distance from points to planar model for bulkhead plate segmentation 4 cm
dr Maximum distance from points to planar model for floor segmentation 4 cm

d e Maximum distance from points to planar model for horizontal girder segmentation 18 cm
t e Distance threshold from points to the nearest longitudinal bulkhead plate for horizontal girder segmentation 1 m

LpL Distance threshold from points to deck for deck longitudinal segmentation 0.5 m
fis Distance threshold from points to bulkhead plate for longitudinal-bulkhead-plate-stiffener segmentation 0.5 m
L1s Distance threshold from points to bulkhead plate for transverse-bulkhead-plate-stiffener segmentation 0.6 m
trrM Distance threshold from points to floor for transverse framing member segmentation 0.8 m
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Fig. 7 Point cloud segmentation results of tank A. (a) Original point cloud; (b) bulkhead plate segmentation; (c) floor

segmentation; (d) horizontal girder segmentation; (e) stiffener segmentation; ({) transverse {raming member mergence
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Fig. 8 Detail maps of point cloud segmentation results of tank B. (a) Original point cloud;
(b) segmentation result; (c) detail of segmentation result
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Table 2 Analysis of segmentation results

Tank A Tank B
Member
Precision /% Recall /% Precision /% Recall /%

Inner bottom platting 98.46 99.94 98.31 99.90
Deck 98.82 99.89 98.10 99.92
Longitudinal bulkhead plate 97.23 98.77 98.13 99.78
Transverse bulkhead plate 98.79 99.03 98.91 99.85
Margin plate 99.78 97.91
Transverse framing member 99.65 98.13 99.48 99.01
Horizontal girder 98.63 98.01 99.72 97.52
Stiffener 97.56 95.76 96.49 94.61
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