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Applications of Parameterization

* Texture mapping
(many papers)

* Remeshing
[Bommes et al., 2009]

* Inter-surface

mapping
[Aigerman et al., 2014]
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Previous Work

Geometry Images
[Gu et al., 2002]

Seamster

[Sheffer and Hart, 2002]
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Autocuts

[Poranne et al.,

2017]>

Random init.

Automatic result X T User-assisted tearing
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Goal

e A cut construction method that satisfies
* The distortion of a subsequent planar parameterization is low.
* The cuts are feature-aligned, resulting in visual beauty.
* The cuts are short.

* It is challenging to satisfy all the above requirements.



Method



Mapping, Parameterization & Distortion

* Distortion metrics
* Conformal distortion (angle preserving) [Hormann et al., 2000]
_1f(a o) _ Ll
2\o, 0y) 2det];
* Areal distortion (area preserving) [Fu et al., 2015]

1
dred = > (det]; + (detJ))™ )

* Isometric distortion (isometry preserving) [Fu et al., 2015]
d;so — adiconf + (1 i a)d?rea

conf
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Pipeline

PSSR Sep 1 porameterze SSRETE S %Y outputan open mes
8¢ to a sphere ACAP : P v ) of disk topology
triangular mesh hierarchical clustering spanning tree
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ACAP Spherical Parameterization

As isometric as possible (AIAP) As conformal as possible (ACAP)
AHSP [Hu et al., 2018]
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Hierarchical Cluster

= Np triangles

< Np triangles

W
7
VAVAYAT
AV e
7 v (WA v |
Rrssssectoes
hﬂvﬁhﬁ»«-ﬂﬂﬂFqsn»ﬁ%ﬂﬂﬂ“n ;
ST AVAVAVAVA VA VavaTaTe Sz
VXA A X
SN Ve ol
YA .9 . v44 Adbib A
s ANAAR )
o . _mﬁ_u.»«.______E_Esaﬁﬁ».W_.
oy wf_E?A.ﬂ.ﬂaﬁs«»ﬂeq_.ﬂﬂeﬁﬁ»__

AVAVAYA S,
AN ZAV S

A
X,

A
<
N>
S

S

VAN

P
S

N ;
& s RN AAAARAAANAN
H AR A AR A
KO
e
.m AR

SVAVAVAY

AR
i
AN Y Y ;
AN TSN &/
ATV, Oy, JoxH
R D
YATAATATATAY VAN AN »#:iw.

VAV AN AN, A .
ARSI ok AR
: AR

] qvé__bqrq_rqrd VL AYAVAVAVAN 7 "/
LR ;ﬂﬁibﬂbﬂbﬂb I A\w 4

SERRR
NAAAANKTS
, ALK
/\ \\0\ ’

SVAVAN
LA

%
Fa¥i%
vy
Va%
o

7
%
i

i
i

[

%

Tava!

77
Yarary
FaAVava
A

N

|
1A
T
VAV
VYK
Y
s
N

VA
i
N

/
/)
/V\

A7/
i
A7
A
!’#ﬂ

5
"

i
\/
N
AR

/N

’(A

l
WA
n

|/
//
Y

#WAYAW

7
0
Wi
M
I
W\

4
i
;i
iy

VAN sy,
A

S

i
| ?l
0y

|

\

Feature point

10

SM12018

6 June 2018



Three connected
regions
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Cut Construction
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High-Genus Cases

e Cut along handles [peyetal., 2013] = Fill the holes — Apply our algorithm
handle
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Results



(2.62/1.14/0.11) (5.08/1.18/0.17)
(2.56%/2.50%) (3.449%/3.50%) e (5431.17/0.13)
O (0.57%/0.54%)

(2.33/1.11/0.09) (2.26/1.13/0.10) (2.79/1.16/0.13) (2.19/1.15/0.10)

(0.95%/0.76%) (1.26%/1.04%) (0.829%/0.79%) (1.53%/1.62%) SA [Fuand Liu, 2016]
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" (4.90/1.13/0.17) (6.80/1.14/0.15) ' (3.21/1.14/0.12)
(2.42%/2.85%) (1.46%/1.52%) (1.96%/1.74%)

lJr
- Tl
; (5.27/1.14/0.13) (6.00/1.18/0.21)
(2.34%/2.26%) (436/1-199.17) (152%/151%)  AQP [Kovalsky et al., 2016]

(0.87%/0.88%)
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(3.32/1.09/0.08)
(0.75%/0.77%)

(4.79/1.15/0.13) (3.28/1.22/0.19) (4.46/1.19/0.13)
(1.67%/1.20%) (1.05%/1.05%) (0.989%/0.96%)

:;‘\'b‘——/ '
5
¥
'
%
Q7H1L07/0.09) L 641000 (4.65/1.07/0.08) g.;g;;sgg)
(2.44%/2.31%) (0.93%/0.95%) (1.66%/1.25%) o
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Discussions



Different Np

(3.03/1. 15/0%3)

(5.17/1.15/0.13) Pa (5.18/1.17/0.18)
(1.12%/1.20%) (1.06%/1.13%)
(0.45%N, 22) (1.00%N, 16)

(1.23%/1.289%0)
(0.05%N, 31

(1.16%/1.22%)

= (4.88/1.14/0.) 2)
(0.15%N, 25
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VS. Average Filter

Average filter Median filter
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Comparisons



Comparison on a 5140 dataset

Geometry
Image

Seamster
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on mesh)
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Comparison with Geometry Image (suetal, 2002]

(4.07/1.28/0.37) (4.78/1.13/0.12) (4.03/1.11/0.11)
(0.97%/1.09%) (1.51%)/1.40%) (1.89%/1.74%)
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Comparison with Seamster (shaffer and Hart, 2002]

\‘ \ “\\
(3.81/1.09/0.11) (4.58/1.05/0.13) (4.44/1.04/0.09)
(1.44%/1.23%) (1.26%/1.14%) (1.68%/1.43%)
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Comparison with Autocuts (poranne etal, 2017

(7.71/1.27/0.52) (1.95/1.16/0.14) (1.95/1.15/0.14)
(4.20%/4.06%) (3.85%/4.01%) (4.46%/4.38%)
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Comparison with Persistence-based Method
[Chazal et al., 2013]

Persistence-based clustering Our hierarchical clustering
6 June 2018 SMI 2018
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Conclusion

* We present a sphere-based method for constructing high-quality
cuts...
* ACAP spherical parameterization
e Hierarchical clustering
e Cut on the sphere

 such that the subsequent planar
parameterization can have low
isometric distortion.
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Limitations and Discussions

* Coupled planar parameterizations sourc

AR

 Domains other than the sphere
* Theoretical guarantees
 Tessellations

* Symmetry

(4.99/1.17/0.18)
(2.06%/1.97%)
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Isotropic

(3.73/1.19/0.17)
(1.85%/1.85%)

Anisotropic [43]

(5.62/1.18/0.19)
(1.18%/1.23%)

Sparse

(3.74/1.19/0.18)
(3.33%/3.20%)
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Thank you!
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