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Polyhedral net patterns
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merge parameter directions

Y

transition between coarse
and fine meshes

Missing fast-contracting net!



Contraction in quad mesh design
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diagonal 5-3 contraction single, direction-aligned contraction



Cascading triangles in quad-dom. meshes
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- Is this just academia making this cases?

Schertler et al. (2017) Ray et al. (2006) Jakob et al. (2015)

valence 5 and vertices



Fast-contracting polyhedral control nets
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cascades combined (TO + T1) triangulated core




Fast-contracting polyhedral control nets
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Our algorithm treats
all cases uniformly
core regardless of the
partition of the core




3 results in this paper
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Lower Bound Proof:
no 3x3 bi-3 construction

Extended A?%-net

I:> FC




3 results in this paper
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Recall: BB-form & B-spline
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(a) BB-net and bi-2 patch (b) bi-2 spline nets (c) tensor-border



FC* construction
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(a) Surface pieces (b) Bi-2 tensor-border frame (c) Final frame

2w = (wa* @)

Reparametrize (change of variables)
p(u,v) := qo p(u,v), pu,v) = (u+ b(u)v, a(u)v)
3yq(u, 0) = a(u)d,p(u, 0) + b(u)dup(u,0),  (u,v) € [0..1]? A0




FC* construction
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(e) 16 BB-coefficients @ = Average( @, @)

(d) 6 BB-coefficients e
(f) Minimize ¥, over 9 patches!
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Stencil for x



3 results in this paper
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Extended A?%-net

Lower Bound Proof:
no 3x3 bi-3 construction
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No analogous 3x3 bi-3 surface construction
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(a) Bi-2 tensor-border frame (b) Bi-3 frame
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No analogous 3x3 bi-3 surface construction
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st o5 No 3x3 bi-3 construction exists!
0° = (u+b(uyyv,v) ﬁ
A 2 1,2 1,271 —
) 0 [bg, b1, b7] = [0,1/9,0]
u 6\3((\((\ -
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(e) Bottom tensor reparametrization
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3 results in this paper
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I:> FC
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FC3 construction
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bi-2 tensor border frame

o = (u+buw,v)
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Comparison: Ridges
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Horizontal ridge Combined ridges

Bi-2 spline
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Comparison: rounding right angle feature

Fast-contracting polyhedral-net Splines  E. Gunpinar, K. Karciauskas, J. Peters

undesirable dip

better

Bi-2 spline
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Comparison: directional features
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>

vertical ridge

’

vertical + horizontal ridge

Limitation:
bulge

(same as
tensor-product
splines)
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Comparison: directional features
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Limitation:
core wants
to be
preserved

ridge along the contracting direction

horizontal features change of f. direction 20



3 results in this paper

Fast-contracting polyhedral-net Splines  E. Gunpinar, K. Karciauskas, J. Peters

| D

Lower Bound Proof:
no 3x3 bi-3 construction
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