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Construction plan




Interpolant #1
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Blended patch
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Quadratic Bézier patches

Poo=Cs = P,0=C4

[0,1> = [0.5,1]* =

B IIY

i=0 j=0

Pp=Cy Pp=E Pn=C;

Po1 = E3 Py = E;
Poo=Cs Piw=E; Pyx=C,
A 1
E; =2E; - E(Ci—l +C)

4
1 .
P = Z(lﬁM — Z_;(C, + 2E,‘))

S$(0,0) =M, S(1,1) = Cy,etc.



Patch equation
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Local parameterization:

Blends:

Uz

—
u =u Vi=V u4l
u =v w=1—u
uz=1—u vy=1—v v
VITT_,U
upu=1—v w=u l
Uy

S(u,v) =V(u) - V(v)
vo)y=1 w1)=0 wk)=wk(1)=0
(for some k > 0)

lva
t



Blending functions

G* Hermite blend: W(t) = Sk B (¢)
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Quadratic Generalized Bézier patches — Parameterization

» Regular domain: {(cos& sin 2"—”)} k=0...n—-1

» Wachspress coordinate-based local parameters:

si(u,v) = Ai/(Aic1 + i), di(u,v)=1— X1 — N




Quadratic Generalized Bézier patches — Equation

n

1 . 1
W(u,v) = <C;_1283(5,-)+E,-Bf(s,-)+c,-2Bzz(s,-)) B§(d;)+PoBo(u, v)
i=1

M — 27:1 <C,’ + 2@,’)
n(n—3)

Po =
By =
1-37, (388 + BY + 3B3) Bj

> n =4 = Bézier patch
> n = 3 = Bézier triangle




Parameter mapping — Problem




Parameter mapping — Solution

» Rational Bézier curves:

> i RiwiB7 (1)
>io wiB7 (1)

» Central weight: 1/u

r(t) =

» Control points:

Ry = Vo(l - u) + Viu
Ri = Vou - e~ 1)
R2 = V4(1 — U) + V3U

» Intersection with golden section search




Parameter mapping — Concave case




Triangular patches
» Triangular QGB patch = quadratic Bézier triangle

» — no central control = elevate to cubic:

6 .
I(u,v) = Z PUkW)\l/\JzA’g
i+j+k=3 e

where
P3oo = C1, Pozo = C2, Poosz = Cs,
P210 = %(C1 +2E), Pixp= %(Cz + 2E,),
Poo1 = %(Cz +2E3), Py = %(C3 + 2E3),

1 N 1 ~
Pio2 = g(cs +2E;1), P21 = §(C1 + 2E1),

1
Piiy = Z(27M — > Pp—3 ) Pu)

max(i,j,k)=3 max(i,j,k)=2
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Trebol model — Cage




Trebol model — Isophotes




Trebol model — Mean curvature




Torus model — Cage



Torus model — Isophotes




lcosahedron model — Cage




lcosahedron model — Cage after 1 Catmull-Clark step



lcosahedron model — Mean curvature




Duck model — Cage & surface







Duck model — Mean curvature




Conclusions & future work

v

Parametric surface

Interpolates mesh vertices of
arbitrary topology

Meshes with boundary?

Continuous boundary
constraints?

Shape parameters?

Normal vector interpolation?

o Aige

https://3dgeo.iit.bme.hu/
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