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A Curve Refinement Method Using Non-uniform
0000 Similarity of Derivative Vectors

MakoTo SaTon'! and Jous1 Miwafl

This paper presents a method for refining Bezier curves intutively while keep-
ing the similarity in shape. In the method, the criteria to optimize the shape
deformation are the similarities of two derivative vectors at each constrainting
position. The scaling factors and the rotations of the similarity at each posi-
tion of curves non-uniformly result from optimizing the constraints for curve
refinement. The Bezier representation is converted into the representation us-
ing only the derivative vectors that are suitablely selected for refinement. The
shape refinement is achieved by optimizing these converted representation vari-
ables. The constraints for similarity of curvature or its variation are employed
to keep the similarity in shape. The method is suitable for interactive curve
refinement by intuitive manipulation: e.g. interfaces for shape refinement of
clip arts, illustrations or sketches.
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Fig.1 Examples of curve refinement using curvature similarity (symmetry, 1 segment).
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Fig.2 Examples of curve refinement using curvature similarity (asymmetry, 1 segment).
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Fig.3 Examples of curve refinement using curvature similarity (symmetry, 2 segments).
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Fig.4 Examples of curve refinement using curvature similarity (asymmetry, 2 segments).
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Table 1 The equations used in the examples of curve refinement using curvature similarity

in Fig.3, 4 (2 segments).

stages H equations l
positional constraint (¢ = 0, w = 0.0) Eq.(2),
positional constraint (¢ = 1, w = 1.0) Eq.(2),
similarity constraints with 1st and 2nd derivative (i = 0,u = %) Eq.(3,4),
rerepresentation || similarity constraints with 1st and 2nd derivative (i = 0,u = 2) Eq.(3,4),
(section 2.3) similarity constraints with 1st and 2nd derivative (i = = 1) Eq.(3,4),
2

similarity constraints with 1st and 2nd derivative (i = 17 u = %) Eq.(3,4),
similarity constraints with 1st derivative of segment connectlon
(i=0,u =1.0andi = 1,u = 0.0)
positional constraint A (i = 0,uv = 0.0) Eq.(2),
positional constraint C (i = 1,u = 1.0) Eq.(2),
additional positional constraint in Fig.3 (c,d) and Fig.4 (c,d)
(i=0,u =1.0) Eq.(2)

optimization
(section 2.6)
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Fig.5 Examples of curve refinement using curvature variation similarity (2 segments).
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Fig.6 Examples of curve refinement using curvature variation similarity (2 segments).
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Table 2 The equations used in the examples of curve refinement using curvature variation similarity

in Fig.5, 6 (2 segments)..

l stages H equations l
positional constraint (¢ = 0, w = 0.0) Eq.(2),
positional constraint (¢ = 0, w = 1.0) Eq.(2),
positional constraint (i = 1,u = 1.0) Eq.(2),
rerepresentation similarity constraints with 2nd and 3rd derivative (¢ = 0,u = 0.5) Eq.(7,8),

(section 2.4) similarity constraints with 2nd and 3rd derivative (¢ = 1,u = 0.5) Eq.(7,8),
C? continuity of segment connection
(i =0,u = 1.0andi = 1,u = 0.0) Eq.(11,12)
positional constraint A (¢ = 0,u = 0.0) Eq.(2),
positional constraint (¢ = 0, w = 1.0) Eq.(2),
positional constraint C (i = 1,u = 1.0) Eq.(2),

optimization
(section 2.7) C? continuity of segment connection
(i =0,u = 1.0andi = 1,u = 0.0) Eq.(11,12),

tangent constraint (¢ = 0, = 0.0andi = 1,u = 1.0)
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Fig.7 comparison of shape similarity criteria.
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Fig.8 Examples of iterative curve refinement
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