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Abstract: An automatic Polycube construction and parameterization method is proposed in this paper. This
approach first decomposes the input mesh into a set of feature regions. Each region is approximated by a simple
Polycube which is further split into several patches. Since each patch corresponds to a rectangular sub-surface of the
Polycube, they can be parameterized independently. A smoothing procedure between patches is performed to reduce
the overall parametric distortion. This method makes Polycube parameterization more convenient in texture
mapping and other applications.
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BRIER REAN T Fi 2 Ak 2 Polycube X N AR I b 35 o6 2 54k (K40 20 85 R BEAT IS AU AL, 75 21 5

JEMSH 2 R
(a) Input model (b) Reeb graph based (c) Polycube approximation (d) Polycube (e) Texture-Mapping
feature segmentation
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Fig.1 Automatic Polycube parameterization technique
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Fig.2 Mesh segmentation based on Reeb graph
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Fig.3 Weed out extra splitting saddle points
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Fig.4 Embbed Reeb graphs with different filtering constant 4
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(a8 AGD (b) Reeb graph (c) Embedded Reeb graph
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(d) The non-separating cycles found using Zhang's method™*! (e) The non-separating cycles found by our method
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Fig.5 Find the non-separating cycle
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Fig.6 Determine the vertices of region boundary
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Fig.7 Approximate the region segmented from the maximum point
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Oiddn

Fig.8 Torus and Polycube primitives. The dark spheres represent for the corresponding on non-separating
cycle or region boundary, and the light ones represent for the vertices on the Polycube primitives
K8 [ 2 ILA Polycube. (1 i 475 JF 43 B BA s X S8 F0) I ) T
W R R AR Polycube [ 175 1

=] I /] <N A
1 g —T1 i 5 I "5] | \"".Li‘ ]
C T AT WA~ oA NS
S el Al | T N N e

I = [ I il | L3 |

@ (b) © (d) G
Fig.9 Determine the Polycube primitive based on the shortest path s between two boundary.
The light spheres represent for the vertices, and the thick lines on the | eft bottom of
every sub figure represents for the Polycube primitive in 2D case
9 AR PIAIL A I (W B R B A s e il K I 1K) Polycube JTT# 8. s LK)k (4 553
PN AL E BRI T B A 5 PR 23R s Dol K 2R A Polycube () 4E i %

o XUl S ARG BEER L 4 X TR 2R TSGR AEA AT B 20 A AN BIURRL G SR X el S AR (AR
R 55— DRl v AR AL B FRATT I B SR 3.2 45 10 7 v R IX B ) 4 AN TR AR I 4 A1 38 4 (]
10(a) T 71 L4 3 5 R I T 22 0] F) g L B A8 TR AN — s o AR A 43 4 SR DIy i R 50K, e W 432
SIS 53 A B A TR HE R DK 1) 4 2% B R R AR A AT i 2 BIUARLFR) D 3 SO 2 AR K AT TR 1 £
TiF RIS AE y 55 ¢ MR ERAR < HIREAS 2 R4l 4k — S e R R AR AN R — 00 [l 21 5y — 0, A1
PRAG B ) B L AT N 225 30 NS P ) PRI — 20 XA B 5 30 B 50 2 5 38 AR K R LI i e
0 TORORE LR 4 A PR N Sk 380 e A A 30 e L B AR A T SR T A AT A el i 25, 3R AT 43 AT R 8 )
(9T 320 5 (Rt ) 10(b) I 75%).



HALTE % :Polycube A %4t B B 3069

[0 P2 |__1
(a) Connect the corresponding vertice pairs directly (b) Connect the corresponding vertice pair through the reference cycle
() ELHIEHRT N T (b) 3 id S FRIEHE RS N TR AT

Fig.10 Construct the boundary of mesh patch. Light cyclesin Fig.10(b) represent for
the cycles at vertices while dark ones are extra cycles
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Fig.11 Polycube parameterization of Bunny
11 Bunny ] Polycube Z % ib.45 R

@ (b) (o)
Fig.12 Polycube parameterization of 3-ring torus
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Fig.13 Vertice slippage between two Polycube planes
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number calculation (s) other steps (s) method Ref.[11] method Ref.[11] method Ref.[11]
Bunny 15 000 150 41 1.15 1.034 112 1.069 0.79 0.892
Hole-3 4000 75 25 1.01 1.003 1.02 1.011 0.92 0.986
Horse 2000 20 18 1.22 1.32 0.75
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