TECHNIQUES AVAILABLE FOR SURFACE
MODELING

=™ Surface patch
= (Coons patch
™ Bicubic patch

» Hermite surfaces

» Bezier surfaces

» B-spline surfaces




SURFACE PATCH

= A surface patch 1s defined in terms of point data will
usually be based on a rectangular array data points.

®[In computer graphics, the parametric surface are
sometimes called patches, curved surfaces or just surface.

The building blocks of the surfaces are known as surface
patch

= Generally u and v are two variables used for representing
a patch.

Pwv) =[x y z]'=[xwv) yuv) z(u,v)]"
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Fig. 2.16. Surface Patch




COONS PATCH

- ® A |inear interpolation between four bounded curve is
used to generate a coons surface, which is also called
coons patch.

» The coons formulations interpolate to an infinite
number of control points to generate the surface and
if is referred as a form of transfinite interpolation.

(1,v) = PO —v)+P(u, v} + {P(O,v)(1 —u) + EF{L v}
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BICUBIC SURFACE

® Bicubic patch or surface 1s generated by four boundary curves
which are parametric Bicubic polynomials.

® Bicubic parametric patches are defined over rectangular domain
in uv-space and the boundary curves of patch are themselves

cubic polynomial curves.

The tollowing are the major types of parametric bi-cubic surfaces
used in CAD

» Hermite surface
» Bezier surface

» B-Spline surface




HERMITE SURFACE

Hermite surface




BEZIER SURFACE

= Bezier surface 18 an extension of the Bezier curve in two parametric
directions u and v.

= An orderly set of data or control points 1s used to build a
topologically rectangular surtace as shown in figure.

The/surface equation can be written as

n m
P(u, v) = ZZ Py By (W) B (V), 0<u<l O=v=l
(=0 j=0

where, P(u,v) 1s any point on the surface

P;; are the control points







B-SPLINE SURFACE

® B-Spline surface is an extension of the B - Spline curve. A
rectangle set of data points creates the surface.

®» A  B-Spline surface can approximate or interpolate the vertices
of the polyhedron as shown 1n figure.

= B-Spline surface equation 1s defined by

14 A m
Pu,v)= ) > PyBy()By(»), 0<us<1,0<v<1

i=0 j=0

where,P(u,v) 1s any point on the surface

P;; are the control points
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(a) Patch approximates data points
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(b) Patch interpolates data points



