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A Method for Creating Controllable Curves on Meshes

TAKASHI KANATt

In this paper, we propose a method for creating parametric curves as one of methods for
generating controllable curves on triangular meshes. A curve on a mesh is frequently used as
a boundary curve of a specific region of a mesh in mesh modeling and applications such as
texture mapping, remeshing or morphing. Although the curve defined in this paper is a piece-
wise linear approximation of a strict parametric curve, it is guaranteed that such a curve is
just on a mesh. The basic idea is creating a curve on a spherical parameterization instead of
direct definition on a mesh. The computation of this curve is done by using only the control
points on a spherical parameterization which does not depend on the number of vertices in
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a mesh. This enables interactive creation/modification of curves even for dense meshes.
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Fig.2 Comparison of curve drawing results on “Igea” mesh (33,591 vertices, cour-

tesy of Cyberware Inc.) with different spherical embeddings. Control points

are represented as spheres. (a) Alexa mapping. (b) Tutte mapping. (c) Con-

formal mapping. Top: Curves on a mesh. Bottom: Curves on its spherical

embedding.
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Fig.3 The curve projection algorithm. (a) Computation
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Algorithml 0000000000
000oU0o0oooUo POOOOODO g8
goopPOOOO p1,p2,...,Pn

t=0;pi = q(t);
while (p; # q(t=1) )
Ti—1 = Pi;
While(fFl == f,)
t=t+ At;
0000 ¢=¢t) 0000 ;00000
0 f£0000 (1)

At=At+0.1;//At000000

end
end
fi0 fi, 000000 e000 mz—x 00O
p; 0000 ... (2)
end
end

00000000¢+=000000000¢0 AtO
00000000000000000 ¢ 00000
000000D0000000000 2z, 000000 f
000000 3(a)0 Algorithm 10 (1) 0000
000000z 00 £,00000000000000

00000000 ¢, 000000000000
00000 ¢ 00000000000000000
0 f,0/000000000000000 eO
7z, 7 00000000000000000000
0 p, 00000 3(b)dAlgorithm 10 (2)0 000
00f.,0 £000000000000e00000
0000000000+=1000000000000

000000000 At00D0000D00000
00D0D00000(2)00000000000000



Vol. 47 No. 3

gooooooooooooooooo 985

04 (0000 BOODODODOODOOOO(b) 0000000
0oooo
Fig.4 (a) B-spline quaternion curve on sphere. (b) Piece-
wise linear approximation projected on a spherical
embedding.
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Fig.5 Curve editing examples on “Armadillo” mesh

(172,974 vertices, courtesy of Stanford University).
(a) Characters “TAR” on the back. (b) 90°-Rota-
tion. (c) Translation to the arm without scaling ef-
fect. (d) Translation to the arm with scaling effect.
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Fig.6 Various mesh decomposition results for “tiger’s head” mesh (4,034 vertices).

The number of parametric curves in the decomposition is 22, 26, and 12

(from left to right).
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Fig.7 (a) Specification of a quadrilateral region in “horse”

mesh (48,476 vertices, courtesy of Cyberware Inc.).
A check board texture is assigned in this region.
(b) Curve editing by moving several control vertices
of boundary curves on a mesh.
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