
The CB surface combi nes corner interpo-
lants Ii, i-1 (composed of two l i near ri bbons
and a correcti on patch) usi ng the corner-
based bl endi ng functi ons Bi, i-1 , si mi l arl y to
the ori gi nal Gregory patch:

Thi s scheme uses onl y one domai n map,
the radi al parameteri zati on, so i nternal l y i t
has two parameteri zati ons of Ri.

M odel i ng compl ex 3D obj ects wi th free-form geometry i s
a chal l engi ng task. I n curve network-based model i ng, the
i nput i s a connected col l ecti on of characteri sti c curves or
feature curves, comi ng from a vari ety of medi a, i ncl udi ng
hand-drawn sketches, a set of i mages, or spl i ne curves
bui l t on exi sti ng mesh data.

There are vari ous choi ces for representi ng the surfaces i n
thi s scheme. Transfi ni te surface i nterpol ati on i s especi al l y
appropri ate, as i t requi res onl y boundary i nformati on.

I n a previ ous paper, the authors have i ntroduced a
general i zati on of the Coons patch, as wel l as a vari ant of
the wel l -known Gregory patch. The ai m of the current
research i s to compare these two representati ons.
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Gi ven a l oop of curves and correspondi ng cross-deri vati ve functi ons, transfi ni te surface i nterpol ati on fi l l s the
l oop wi th a surface exactl y i nterpol ati ng i ts boundari es whi l e reproduci ng the cross-deri vati ves. I n practi cal
appl i cati ons, the di fferenti a l data are automati cal l y generated from the boundary l oop. The i nterpol ati on i s
based on a convex pol ygonal domai n (usual l y a regul ar n-gon), and i s composed of several components.

Vi sual i nterrogati on techni ques show al most no di fference:

Anal ysi s of the formul ae reveal s that the onl y di fference
i s i n the parameteri zati on. I n the corner-based patch
scheme, every domai n poi nt has two i mages on each
ri bbon surface. The extent of these devi ati ons (red) i s
mostl y cancel l ed by the bl end functi ons (bl ue). The
i mages bel ow al so show that the percepti bl e devi ati on
(pi nk) i s proporti onal to the number of si des.

We have compared two transfi ni te
surface representati ons, a general i -
zati on of the Coons patch (GC) and a
vari ant of the Gregory patch (CB).
I t has been shown that the two me-
thods are vi sual l y very si mi l ar, but
due to thei r di fferent parameteri -
zati ons, the GC patch i s more
i ntui ti ve for curve network-based
desi gn, and i t i s al so sl i ghtl y more
effi ci ent to compute.

The GC surface combi nes side interpolants
(the l i near ri bbons Ri) usi ng the si de-based
bl endi ng functi ons Bi, and subtracts the
excess by appl yi ng a correcti on patch Qi, i-1 ,
si mi l arl y to the ori gi nal Coons patch:

Thi s scheme uses two parameteri zati on
functi ons wi th speci al di fferenti a l proper-
ti es.

There are several parameteri zati on requi rements for the
GC patch to i nterpol ate correctl y. One of these sti pul ates
that si constant parameter l i nes shoul d start wi th the
same tangents as the adj acent di-1 and di+1 constant
parameter l i nes.
Thi s i s achi eved by the i nterconnected parameteri zati on:

where B(si) i s a sui tabl e bl endi ng functi on.
The i mages bel ow show the (si,di) system [ l eft] , and si
l i nes based on the bottom l i ne, wi th di l i nes
correspondi ng to the adj acent si des [ ri ght].

Linear ribbons: bi para-
metri c surfaces sati sfyi ng
the boundary constrai nts.

Blending functions: wei ght functi ons that
vani sh on most edges of the domai n, but
eval uate to 1 at a gi ven corner or si de.

Parameterizations:
mappi ngs from domai n
space to ri bbon space,
such as the radi al map.
M ay i nvol ve two ki nds of
functi ons: side- (si) and
distance-parameters (d i) .




