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Cut-and-Paste Editing of 3D Geometric Models
Based on Parametric Volume Fitting

YOSHIYUKI FURUKAWA,* HIROSHI MASUDAf
and HIROYUKI YAMATO{t

This paper proposes an advanced cut-and-paste editing for three-dimensional models. A
cut-and-paste editing operation cuts a detail feature from the source model and pastes it to
the target model. We realize this operation on the basis of a new parameterization technique
based on constrained B-spline surface and volume fitting. Conventional cut-and-paste edit-
ing may cause self-intersections when it is applied to highly curved regions, but our method
can effectively avoid this problem by smooth volume fitting, which is realized by optimizing
an objective functional that consists of a distance error factor and a smoothness factor. In
addition, our method allows to paste regions that are not homeomorphic to disks, and to
control parameterization by user-defined constraints. This capability is useful for controlling

Mar. 2005

cut-and-paste editing by the user’s intent.
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Fig.1 Cut-and-paste editing of free-forms

gobooooooooooooooooboooood
goooooboooooooooobooooooooboo
gooooooooooobooboooboOoooooooo
goooooboooooooooobooooooooboo
gooooobooocooooooobooooooooboo
goooooboooooooooobooooooooboo
ocooooooooOoOoOoOoooOoOoOOo 20000
gooooooooooooooooooooooa
goooooooooooooooogoooood
goooooooooooooooooa
gobooooooooooooooooooooa
gbooooooooooooboooooboOoboobooooo
gooooooooooobooboooboOoboboooooo
goooooboooooooooobooooooooboo
000000000®00000000000000
goooooooooooooooOOObOObOO0d
gooooooooooooooooooooobod
gooooooooooooooooooooood
gooooooooooooooooooooood
goooooooooooooooogoooooa
goooooboooooooooobooooooooboo
gooooooooooooooooooooooon
goooobooooooooobooooooooooboo

PVFOOOO 3000000000000000C000O0OO 1235

gooooooooooooooooooooon
goooooooooOoOOoOoOOOOOOO30

gooooooooooooooooooooood

goooooooooooogoooooon

(1) DOOoOoOUOOUODUOOOOBOOOOO
gooooooooooooboooooooon
gooooooooooooooboboooooo
ooooooooooo

(2) ODOODOOOOOUOOODODOOODOODOO
ooBpoOOOOOOOOOOOOOOCOOO
goooooooooooooooooooon
goooooooogooooon

gooooooooooooooooooooood

goooooooooooooooooooooood

gooooboooooooooobooooooobo

oooooooooooo

2. 0000

30000000000000000000000
0000000000000000000000000
00000000000000000000000
000000000000000000000000
000000o0o0o0ovV»Y 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000
Biermann 02 0000000000000000
000000000000000000000000
000000000 03000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000

Kenai0® 0000 30000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000

0 0 0 Kuriyama 0 Kaneko” 000000000
000000000000000000000000
00000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000



1236 ooooooood

gooooooooooooooooooooood
goooooooboooooooooobooooooon
gooooooooooooooooooooooa
O000O0OWeiss 09 0000000000000
gobooooboooobooooboooooboOoobooo
oooooobooooooooooboooooooboo
oooooobooooooooooboooooooboo
ooooooboooooooooobooooooooboo
oooooobooooooooooboooooooboo
gobooooooooboooooooooooood
000 WeissOOOOOOOOOOOOOOOOOO
gobooooobooooooooooOooooooa
gooooooooooooooooooooooa
ooooooooogoooooon

3. 000000000000 O0O0O0ODO0O
goooocooo

020000000000000000000O00
0000000000000 0D000O0O0D0ODO
0000000000000 oooombOooOOoOOO
0000 BOOOODOOOOOODOOOOOOOOO
0000000o00o0o00o0oooo0ooooon
000000o0o00o0oo0ooo0o0oooooo
00 BOOOOOODODOOOOOOOOOOOoOOO
O0o00oO0ooooooooooOoooooooog
BOOOOOOOOOOOOOOOODDODOOOOOO
OooUooOooooooOooOooOocoOoooDooo
O00oo0o0ooOoUooOooDoOoooOoooooooo
oooooooOodoooooooooooooooo
00000000000e00000000D0DO0OO
000000000000000000000000
000o0o0oooO0o0ooo0o0ooo0ooooooo
O0Df000000000000000000000
000o0o0oooooooo

oooooUoooooOoooOoooooBOOOO
oo0oU0oO0o0oooOoUooOo0ooOoOoooooOoo
00000000 Local Parameterization based on
Constrained B-spline surface and volume Fitting[
0000000000000 DnD LPCBFOOOODOO
00000 30000LPCBFOOODa0O0OODO 30
0000o00o0oooooooooobO0OOoOooO
00oO0o0ooooc00O0onDOooooooooooo
0000o000o0o0o0oo0ooo0o0oooooo
O00o0o0ooOoU0oO0ooDoOoUooOo0ooooooo
O00oo0oooOoUooOo0oDOoooOo0ooOooooo
OoooooUooOooooooooOoo 3oboooo

Mar. 2005

(a) Source

(d) Target (f) Pasting

02 000000000O000000O0O0O000O0O0O0O00O0
ooooo

Fig.2 Flow of cut-and-paste editing with volume fitting
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Fig.3 Parameterization based on parametric volume
fitting
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