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Putting it all together

Curves are easily edited and
maintain their shape through
shape-preserving behavior
encapsulation.

A 1 x 1 network is easily
established using BlueDots to
connect the curves.Although
they lie at different points in
the tree, they are peers. Edits
to each curve will update
its partner.

A BlueSurf easily covers the
1 x 1 network.

Edits to either curve
recompute the surface “live.”
Importantly, the partner
curve maintains its shape by
itself when asked to edit.
All design intent, including the
rounds are updated using
dynamic edit.

More control is needed over
the surface shape, so new
guides are dropped in place.
BlueDots are automatically
created, providing the highest
editing flexibility.

Editing the new guides
updates all partner curves,
through a simultaneous solve
of the curve network.

Together, the various
technologies of Rapid Blue
combine to create the
single most powerful and
easy-to-use stylized shape-
modeling capability on the
market today.

While each of the Rapid Blue technologies described herein is far
ahead of the competition, it’s the combination of the technologies that
puts Rapid Blue light years ahead. A simple workflow illustrates
this point.
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7

Solid Edge uses modern NURBS technology as the basis of its curves.
NURBS is an acronym for “non-uniform, rational, B-spline,” which is
widely regarded as the most flexible mathematical representation for
curve elements.This flexibility comes in part from their non-uniform
nature and in part from their rational nature. Each of these terms is
explained below.

“Non-uniform” refers to how the curve is parametrized from a
mathematical point of view. A uniform parameterization only works
well if the points to fit are reasonably equally spaced. However, it
works poorly in cases where the points have varying distances
between them. For this reason Solid Edge always uses a non-uniform
parametrization – this ensures a more well-behaved curve when fitting
any variety of point data.

The word “rational” is used to describe the fact that a weighting is
used to provide more influence for some of the control vertices7

relative to the others8. A weight of 1 provides a neutral weighting at
that control vertex. A stronger weight would cause that particular
control vertex to more strongly influence the curve (think of it like a
stronger magnet, attracting the curve). Using different weightings at the
control vertices can provide further control, but is a fairly abstract
concept, so it needs to be used carefully if the system is to remain
approachable.

In Solid Edge, when placing and editing a “regular” curve, special
weighting is not used. Although the curves are still NURBS, all the
weights at the CVs are 1, resulting in equal weighting from all CVs.
This provides the most controllable, yet intuitive interface to curves.
However, Solid Edge does use weighting in some special cases.
Mathematically, it’s not possible to represent an arc, circle, or ellipse
without special weights at the CVs (you can get close without them,
but never exact). For this reason, when using the “convert to curve”
command, a curve with weighted CVs (a rational curve) will result. In
this way, an accurate, highly editable representation of the analytic is
created. Additionally, imported curves are of course represented
as NURBS.

By using the NURBS representation, Solid Edge is capable of
representing any type of curve shape imaginable. Highly tuned for the
designer, Solid Edge uses a non-uniform parameterization to achieve
smooth fits, and uses CV weighting in appropriate circumstances, such
as importing geometry and in achieving an exact conversion from
analytic geometry.

7 Control vertices are points that arenot on the curve, but instead on a
polygon that bounds the curve.The control vertices provide the
mathematical definition of the curve.

8 Recall that fractions are called “rational numbers” and hence the use of
the term “rational” in this context.

Rapid Blue stands alone in the industry as a unique solution to the
complex issues involved in stylized shape design.The constraints and
limitations of existing systems that stand in the way of the creative
process that is critical to styling and industrial design have been
eliminated with the introduction of Rapid Blue.Through ground-
breaking technologies such as BlueDots, BlueSurf, dynamic edit, and
shape-preserving curves, Rapid Blue frees the designer to focus on the
design at hand, producing more elegant and effective designs many
times more quickly than competing systems.

Summary
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