B-SPLINE CURVES & RATIONAL

CURVES




2/29

.

/
s

111 SEM- CAMD- UNIT- 2-GEOMETRIC MODELING /J.YOKESH KUMAR

Cubic B-spline curve

-~ via-points
Q- control points

AL 2 | S )

= | ]

|
P _
LLl e i Bl el i Bl el = =7
— _
— _

|
Ll I . T R R
o | %
) _
— D St Sy o = At Al T
(= T _
(=) |
— |




TUTIonN s

B-SPLINE CURVE

"It provides another effective method of generating curve defined polygons.

*This curves are widely used of approximation splines.

n
Blai) = ZP" B ),0<u< Upgy

=0
B, (u)= =B, (u)+ = B, k- (W)
Uisk-1 Uik — Uiy
1, ifu, <u<u,,
where B, (u)= .
i ( 0, otherwise
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CHARACTERISTICS OF B-SPLINE CURVE

»The local control of the curve can be
obtained by chaining the position of the
control points or using multiple control points
by placing several points at same location.

» A non-periodic B-spline curve passes through
the first and last control points and its tangent %
to the first and last segment of the control

polygon.

»It allows us to vary the number of control
points used to design a curve without
changing the polynomial.
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EFFECT OF THE DEGREE OF B-SPLINE CURVE ON ITS
SHAPE

If the degree of the curve increases, it is more difficult to control and calculate accurately.

P,

k = 4 (cubic)

N ,l -~ k = 3 (quadratic) P
“ep, —~

k = 2 (linear)
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EFFECT OF POINT MULTIPLICITY OF B-SPLINE CURVE

ON ITS SHAPE

One point at Pj

—

94 Two points at P, —

Three points at Py ——

I

I

,l k = 3 for all curves
I
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RATIONAL CURVES

*The rational curve is defined by the algebraic ratio of two polynomials where as
non-rational curve is defined by one polynomial.

*The most widely used curve is Non-Uniform Rational B-Splines (NURBS).
=A rational B-spline is defined by
n
P(u) = Z P; Bix (u),0 <u < Upqx

=0

*B; x(u)are the rational B-spline basis function are given by

w; R; . (u)

Bep (W) = —5
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