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Efficiency Improvement and Quantitative Evaluation
for 3D Model Completion by Minimizing Energy
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ABSTRACT 3D mesh models generated with range scanner or video images often have holes due to occlusions and

surface characteristics. For this problem, we have proposed a method to complete the missing regions by minimizing

the energy function which is defined based on similarity of local shape between the missing region and the rest of the

object (data region). However, it took much time for our previous method to complete the missing region because the

whole data region is searched for the similar shape. In this report, as extension of our previous method, the cost of

the search is reduced by using principal curvature of local shape. In experiments, we also evaluate completed models

qualitatively and quantitatively.
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Fig. 1: Flow diagram of the proposed method.
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Fig. 2: Missing and data regions in a 3D model.

3.1.1 OO0dogobooobooobdobooboooon

U0b000Fg20000000000000000
0000000000 QOO0000 Qoo0o0ooo
00 QU000O0000O0 e00OOOOQOUOOO0
gboooboooboobbo edbooboOoboOoOoboOOn
000 BOo00o0oO0bo0o0ooOoooooooooon
0000000000 E0O0DOO0 QOO00p, 000
ooooDp, 0000000000 0000 p,00
ooooooooooooobooogogoossbogd
gboooobooboooooboboo

Zpieﬂ’ Wp, SSD(p;,p;)

FE =
>p, e Wp,

(1)

0000000 w,, O0OODDODODDODOOOdO00O0
04000 wpi:c—d/lave(laveDDDDDDDDDDD
DDDDDDDDDCDDD)DDDD[3]|]|:||]|]|:||:||]
QUD000000O00000OO0OOOoooOOO ()OO
O0o000o0ooooooO0ooOooooooD (Hooo
gooboooouooooouooboa

3.1.2 00O0OO0O0O0ODO SSD

000000000000000000000000
00000000 SSD(p;,p;) D000 Q0000 p,
00000000000000000000 4p, 000
00000 ¢0000 p, 0000000000000
0000000000000000000000000

Z Il P — Mp”,-p,-gi(l)k) ||2 2)

P,

P EApi

0000M,p 00Fig300000000000000
00000000000000000000000000
00 pp(€4,)000000000000000000
000000000 Mg,p,g(py)0p; 00000000
0000000 4, 000000000000 N(4p,)
oooo

3.1.3 000000000000000O0000000
oooo

00000000000000000 Mg, 0000

Pi=(p,,Yp,, 20, )0 O 0 b;=(2p,,Yp,,2p,) DO D DO D

g, (p,)

TSRO E

X

EERINL
ﬁi
HEEHE
o)‘l':&)G)ﬁFHMﬁ[p},/
HEANIRL 7
4 4

z
M;, g((Pp:) P’

a P _ A
P pi - Mﬁipipi
RABTRIZ D R
Fig. 3: Alignment of points and surface for similarity

measure of local shape.
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Fig. 4: Determination of basis vector using surface fit-

ting to local points.
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Fig. 5: Relationship between points in energy calcula-
tion.
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Fig. 6: Addition and integration of points.
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Table. 1: Parameters in experiments (I,,. indicates av-
erage length between points in data region).
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Fig. 7: Surface completion for Model (I) with smooth curved surfaces (4241 points in data region and 810 points in

missing region after completion).
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Fig. 8: Surface completion for Model (II) with a dent edge and rugged surfaces (17954 points in data region and 952

points in missing region after completion).
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Fig. 10: Surface completion for Model (III) of a real outdoor environment (12734 points in data region and 500 points

in missing region after completion).
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Fig. 11: Changes in energy and RMSD for Model (I).
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Fig. 12: Changes in energy and RMSD for Model (II).



Fig. 13: Results without computational cost reduction.

Table. 2: RMSD and processing time for each model
when computational cost is reduced or not.
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