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Free-Form Curve Interpolation Method for Shape Preservation

Ah-Ri Lee' - Chul-Ho Park' - Je-Hong Sim'!

ABSTRACT

Shape-preserving property is the important method that controls the complex free form curve/surface. Interpolation
method for the existed Shape-Preservation had problems that it has needed the minimization of a curvature-related
functions for calculating single-valued data. Solving this problem, in this paper, it proposed to the algorithm of genera-
lizing C' piecewise parametric cubic curve that has shape-preserving property for both Single-value data and Multi-
value data.

When there are the arbitrary tangents and two data, including shape-preserving property, this proposed method gets
piecewise parametric cubic polynomial by checking the relation between the shape-preserving property and then
calculates efficiently the control points using that. Also, it controls the initial shape using curvature distribution on curve
segments.
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Procedure PiecewiseCubic_Length(p, eps)
/% p ! record of PiecewiseCubic_Curve */
/* eps © tolerance  */

begin

Lp < poly_length(p)
/* The length of the control polygon */

Lc < chord_length(p);
/* The length of the chord */

n €< degree(p); /* The degree of p */

er ¢« eror( )i

/* The error estimate */
if err<eps the return
(2¢Lc+(n-1)*Lp)/(n+1):

pl, p2 < subdivide(b);

/* The two halves of p */

epsl, eps2 € tolerance();

/* The tolerances on the two halves */
return length(pl.epsl) + length(p2, eps2);
end;

end PiecewiseCubic_Length.

A} k@]l =

1. degree(p) returns the degree of the curve p.
2. poly_length(p) returns the length of the control polygon
of the curve p

3. chord_Jength(p) retums the length of the chord of the
curve p.

4. subdivide(p) returns the two halves of b. (only, t= -%)

5. error{ ) is the error estimate.
/¢ L,— L, is in fact an error bound. */
6. tolerance( ) is the error tolerance.
/* Simple estimate e,=¢/2 is used to control the

absolute error */

ol & B 9] o1 g &

Procedure Shape_Preserve()
/* Input : data points in the plane */
/* Output : Interpolating points */

Define from I, to I,.

CASE 1. P, or local monotonicity
preserving interpolation with Y,=0.
Define Q to be linear.

CASE 2. local monotonicity interpolation

with YoP >0
Define W' by
Y,T}
Wi=y,— % Yo, Wi=x,-

/* W'= Bezier points */
Then Q has Bezier points I, W° and I,.
CASE 3. Otherwise

Define W' by

Wi=x -ix . Wi=y, —
1=%x1~ 5 Xo 2= Y17 o

Define Q as in CASE 2.
End CASE
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