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Abstract

Given a control polygon, we use some least-square criterion, to derive “B-curves” (i.e.
Bernstein, B-spline, hyperbolic or circular spline curves...) which are closer the control
polygon, still being in the same vectorial space as the original one. We usually loose the
convex hull property, and better preserve the general shape of the control polygon. The
idea is simple : we minimize some L2-distance between the curve and the control polygon.

Furthermore, by increasing (resp. decreasing) the degree of the parametric polynomial
curve, in the same way we derive a curve still closer (resp. further) the control polygon.
Similarly we obtain the same type of results by increasing (resp. decreasing) the number
of knots of the spline curve

Actually the so-obtained curves (or surfaces, or any multi-dimensional object) are in
the space generated by the original B-functions and some “new control points” which are
easily derived. The obtained curve (or surface) is the quasi-interpolation, by using the
original B-functions, of the so-obtained “new control polygon”. We so keep all the known
properties of the original quasi-interpolation (including convex hull property), express in
this “new control polygon”.

We give ways to derive new B-functions which are linear combinations of the original B-
functions (i.e. Bernstein polynomials, B-splines, hyperbolic or circular B-spline curves...),
such that the associated Bézier curve is closer the control polygon than the usual one
(still being in the same functional space, but possibly not in the convex hull of the control
polygon), and better preserving the general shape of the control polygon. We also give
ways to derive associated basis functions such that the so-obtained curve is further form
the control polygon (more cutting the angles), while being in the same functional space.

Finally we propose to mix this least-square criterion together with a least-square dis-
tance between some points of the curve and the control points, and with a variational
criterion aiming to cut down the oscillations of the curve. Various curves are presented to
show the interest of these new curves.

The same strategy is possible for surfaces by using corresponding B-surfaces, such
as tensorial product of Bernstein polynomials, of B-splines, or by using polyharmonic
B-splines.


