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Freehand Modeling Method for Subdivision Surfaces

KoicHr MaTsupa,t KuNio KoNDOt and FUMIHIKO KIMURATH

This paper introduces a new method to deal with sketches for subdivision surfaces using
a computer with a stylus pen and a tablet. Subdivision surfaces in which the control point
number can little express is noticed, and the control polygon is formed from sketches. This
study treats freehand curves that are drawn on surfaces. These are used when a designer
draw sketches that have free form surfaces. Curves on surfaces have three characteristics. (1)
These are orthogonalized to each other, (2) These show section lines on visible surfaces, (3)
These are drawn at the part in which the change appears. Our method can create control
polygon of doo-sabin’s subdivision surfaces easily. In addition, we proposed the technique
that formed control polygon of the subdivision surfaces by the product cluster of the cylinder
that swept the section from each shaft direction. By using our method, a designer can keep
his drawing with a stylus on a tablet at the same manner using a pencil on paper.
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Fig.1 Surface representation on sketches.
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Fig.2 The shape indication by curves on surfaces.
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Fig.3 Shape decision by the technique of Chaikin.
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Fig.4 Control polygon generation from the closed curve

sketch including the concavity.
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Fig.5 Control polygon and Doo-Sabin’s subdivision
surface.
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Fig.6 Definition of cross section from sketch.
poooooooo ooooooooo

08 0O0D0O0OODOODOD
Fig.8 Decision of cross section from sketch.
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Fig.9 Decision of control polygon.
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Fig.10 Example of control polygon 1.
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Fig.11 Example of control polygon 2.
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Fig.12 The shape comparsion of subdivision surfaces

and sectional view.
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Fig.13 Control polygon of the product cluster.
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Fig.14 The shape comparsion of two method.
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Fig.16 Example of subdivision surfaces by the product

cluster.
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Fig.15 Example of generation from sketch. ood
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Fig.17 The deformation by the section deformation.

gooooooo

3. 0oooooooooobonoooo
gooobooooobobooooboobobooooo
ooooooobooobobooooooooooon
gooboobooooobooboooboooon
0000 xyOO0OyzOOOxzOOOOOOOO

4. 00ooOOOO0O0OO0OOO0OODOOOOOOO0O0O
goboooboooooooooooocbooooonon
gooooobooooooobooOobooboooooon
ooooooboooooooooooooon
goooooboooooOoboooooboOoooon
goooobooooooooooboooooooo
ooooobooooboooooooboooo
goobooooooooobooboooooobooo
gbobobooboooooooooooooooon
gbboooooooooooooooo

7. 0000

uooooooobooboooooboooooboooo
gbobooooooooooooobooobooon
O0o0o0oOooO0ooO()ooooooooooo
0000000000000 000O00(®R)UoOoO
0000000000000 000D00000(@3)0

obooooooooooobooobooooooboobobooboooo 557

goboooboobooobooobooboooooooooo
000 ooooooooooooooooooo
oboooooooooooooo

goooboooooooobooooooooooo
goooooooooooooooooooooboo
ooooooobooooDo

o o o o

1) D00o0ooooooooooooooooo
gooooooboOobOOo 30b0boooooo
00D0ooooooo (1998).

2) Zeleznik, P.C., Herndon, K.P. and Hughes,
J.F.: SKETCH: An Interface for Sketching 3D
Scenes, SIGGRAPH 96, Computer Graphics
Proceedgings, pp.163-170 (1996).

3) Igarashi, T., Matsuoka, S. and Tanaka, H.:
Teddy: A Sketching Interface for 3D Freedom
Design, SIGGRAPH 99, pp.409-416 (1999).

4) 000000000 0ODODODUOOOUUOoOO
0o0ooO00o0oooDooobooooboooooooon
Visual Computing0 00 00000 CADOO
00000099000 0pp.75-80 (1999).

5) Doo, D. and Sabin, M.: A behaviour of re-
cursive subdivision surfaces near extraordinary
points, CAD 10, pp.356-360 (1978).

6) Chaikin, G.M.: An Algorithm for High-Speed
Curve Generation, Computer Graphics and Im-
page Processing, Vol.3, pp.346-349 (1974).

7) 0000o00Oo00oO0o0oooooooooo
gdboodooboooobobooboooboboo
00 O Vol.40, No.2, pp.594-601 (1999).

(0011090 13000)
(0012020 4000)

o0 oooooooo

19710001997 0000000
ooooooooocooooooon
gooooocoooooooooon
gooooooooooooooo
gooooooooboooooooo

goooooo



558 goooooooo Mar. 2000

o0 0ooboooooboo
19540001979 0000000

o0 0ooboooooboo

o0 2000000490000
gog200000000000000 h 6= R = goobooooooboooooan
ooooooboooooooa198sn / gooooooooooooooon

{ B |
goooooboooooooooo ‘;/. gboobOooooooboooboooo

i)

= L 19890 0000000O00oaon @ OO0 5000000000000
gooooooooboooooooooobooooo ooooboooooe2000000O0OO0O0OOO0O
gooooooobooooooobooooooboooon CAD/CAMOUOUO0O0OOO0ODOOUOOODOO
goooooobooooboboooooo Oo0oOooO0O000000O0O0O0OACMOIEEEDO

oono




