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Abstract How to solve the occlusion problem effectively is a difficult subject during the progress of acquiring
unknown object’s three-dimensional (3D) digital model. So a new view planning which can cope with occlusion
correctly is proposed. The reconstruction progress is divided into two steps: 360°side surface reconstruction and
upper surface reconstruction. Firstly, the contour predictable model of the occlusion is acquired and the position
coping with the occlusion information is obtained with the visible region. Secondly, after the completion of side
surface reconstruction, the visible criterion of the boundaries of the upper surface of the object is predicted and the
best turnover angle of the vision system is defined where the vision system can acquire the maximal information of
the upper surface. And then, the normal vector of the line connecting the occlusion boundary points is calculated,
based on which a planning scheme to solve the occlusion is proposed. Finally, the experimental result of
reconstructing the 3D real model shows that the method is feasible in practical implementation.
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Table 2 Parameters of NBV position of viewpoint 4
Parameter Value
Br/rad 1.309
dy/mm —32.9151
Stmex /(10" mm?) 2. 3985
M 3% 2 Al L8 28 48 RE % AR A 10 fe R b SR H

ALK 2.3985 X 10" mm®, N — e A B 4% 40 5 (0 iz
BSBOH: pr—1.309 rad, dr = —32. 9151 mm, 1E
A AALE R RS R B R S K 13D s,

A FIATAE Y SR T PRI L] 13(g) 1, Al 133k 3,
3 P 5 T RYERY LR S5

Table 3 Parameters of occlusion planning under viewpoint 5

Parameter Value
oel (—0.26,1)
Moo (—0.25,1)
Nocs (—=0.78,D

Boc/rad 0. 27

A% 3 AT ARSI R m (s B A 13(h)
Fiw S e P REE AL, R 13D TR .

0708001-8



A 74 45 -

=2y AR B T T A i 2 R ) ARy R BT ST

@

60
50/ @ H+AN0)
40 70
£ 30 60 |
£ 9 g 50T
) £ 40 ¢
10 & |
30
0 =20
-1
0O 18
@, 20 40 60 -10
240 -
a0l ©® normal
vector of
200 - occlusion
g
£ 180
D
160
140 s
12—040 20 O 20 80 40 20 0 20

2 /mm

13 SCInBiR . AR
(D WA 55 () EWHH
Fig. 13 Test model:

the model of upper surface; (f) viewpoint 5;
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1 Xie Zexiao, Li Xuyong, Xin Shaohui er al.. Underwater line
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(¢) viewpoint 2; (d) viewpoint 3; (e) viewpoint 4 and

(g) the normal vector of occlusion; (h) viewpoint 6; (i) reconstructed model
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