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A Reflective Symmetry Transform

Using Non-uniform Similarity of Derivative Vectors

for Planar Curve Shape Refinement

MakoTO SAaToH™ and Joust Miwafl

This paper presents a method to generate a refined curve with reflective
symmetry, if possible, for planar Bezier curve refinement, which optimize the
difference between the curve transformed using similarity constraint with non-
uniform scaling and rotation at each constraining point on the initial curve,
and the refined curve. By combining the newly proposed method with the
previously proposed method using non-uniform similarity, a initial curve can
be refined into the similar curve, the straight line, or the curve with reflective
symmetry. The method is suitable for interactive curve refinement by intuitive
manipulation.
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Fig.1 An Example of curve refinement with reflective symmetry using non-uniform similarity

constraints.
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Table 1 The variables of equations used in the example of curve refinement

in Fig.1.

the variables of equations l
V. Eq.(2, 4, 5,89
Pi,P> and P3 (given),
S1 and Sa, or reflective transformed S; or S2 (optimize),

stages H

rerepresentation

optimization

variables for continuity (given as 0).

(d) the curve refined with S(23), (u) or R(a3), (u)(Step4)
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(b) magnification of (a)

(a) 2nd. derivatives and 3rd. derivatives
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Fig.2 Derivative vectors for similarity in the example of curve refinement with reflective symmetry

using non-uniform similarity constraints.
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Fig.3 Examples of curve refinement for 1 segment.
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Table 2 The equations used in the examples of curve refinement for 1 segment
in Fig.3.

stages H equations

positional constraints ((z,u) = (0,0), (0,1)) Eq.(2),
a similarity constraint with 2nd. and 3rd. derivative or reflective transformed
((i-u) = (0,0.5)) Eq.(4,5),
tangential angle constraints ((¢,u) = (0,0), (0,1)) Eq.(3).

rerepresentation

optimization positional constraints ((¢,u) = (0,0), (0,1)) Eq.(2,7),

tangential angle constraints ((4, u) = (0, 0), (0,1)) Eq.(3,7).

metry (end point moved)end point moved)
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Fig.4 Examples of curve refinement for 2 segments(C2 continuity).
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Table 3 The equations used in the examples of continuity in curve refinement
in Fig.4.

stages equations
positional constraints ((z,u) = (0,0), (0,1),(1,1)) Eq.(2),
similarity constraints with 2nd and 3rd derivative

rerepresentation or reflective symmetry transformed
((3,uw) = (0,0.5),(1,0.5)) Eq.(4,5)
continuity constraints ((¢, u) = (0, 1), (1,0)) Eq.(8,9).
positional constraints ((¢,u) = (0,0), (0, 1), (1,1)) Eq.(2,7),
continuity constraints ((¢,u) = (0, 1), (1,0)) Eq.(8,9,7).
tangential angle constraints ((¢,u) = (0, 0), (1,1)) Eq.(3,7).

optimization
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Fig.5 comparison of shape similarity criteria.
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