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Abstract: This paper proposes a remeshing and multiresolution reconstruction approach based on Laplacian fields.
The method starts with the establishment of Laplacian field on an original mesh, and then generates two groups of
flow lines with 60° rotation. Finally, a rhombus-dominant mesh is constructed and triangulated into a triangular
base-mesh. The method is used again to upsample the original mesh by refining the base-mesh model in order to
produce a multiresolution representation. In general, the triangles of the resulting meshes are close to be equilateral.
Experiments also show that the method may yield results of high quality.
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(a) Original mesh (b) Laplacian field and two (c) Quad-Dominant remeshing  (d) Triangulation (e) The first-level
groups of flow lines multiresolution model
(a) A AERY () S hy iz K 4 60°ff i £k (c) DUITE o At M i (d) =MMKE  (e) ZorPisin
Fig.1 Remeshing flow chart
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(4) B 25TV DU v Dy A 1 R T AR 49 BB A = A1 B A T A 363 T 60°.
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P 2(c) it s XA 5125 B 7 B ST 36 77 R 41 7 3 R A SR 05 H B ) A

p:(0.2) p.(4.0)

05(2.0) Pa(2.0)

<)
3
Isoparametric li z
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o
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(a) u values of three vertices (b) There are two vertices with (c) u value of three vertices
are different the same u value is the same
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Fig.2 Determination of the gradient vector of a triangle
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Fig.3 Gradient and isoparametric vector fields Fig.4 Two groups of flow lines
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Fig.5 Flowchart for generating the two groups of flow lines
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(a) Minimal point (b) Maximal point (a) Intersection computation  (b) Quad-Dominant mesh (c) Triangulation
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Fig.6  Flow lines near an extreme point Fig.7 Generation of the new mesh
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Fig.8 [Illustration of the up-resampling approach
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/I uv 2 A BT 2 uv i PR A A B 2 A RS A T Bt A 22, AT T A 98 I TR A 5L A
% 1 HLASE A, 1 5 W I [ 200 36 14 TR 2 DA 3K

(a) Original mesh (b) Flow lines (c) Quad-Dominant mesh (d) Triangulation (e) The 1st level of multiresolution
(a) iRtk (b) WAL () WUilJB S ARRERL  (d) =Sk PR pEY (e) % 1 kA H R

Fig.9 Remeshing and multiresolution of texturedknot model (h=0.5, a=0)
K 9 Texturedknot 15575 [ 75 37 W A% 4k 12 2 53 #¥ %38 75 (h=0.5,a=0)

A -

(® (b) (©) (d) (e)
Fig.10 Remeshing and multiresolution of sculpture model (h=0.24, a=0)
K] 10 Sculpture F57Y {157 W9 M4k e £ 43 38 % £ 78 (h=0.24,a=0)

(a) Original mesh  (b) Flow lines (c) Quad-Dominant mesh (d) Triangulation (e) The 1st level of (f) The 2nd level of
multiresolution multiresolution

(a) SUABIAL (b)) P () B S IREER  (d) ZAEERAREIE (o) B L RMOBIAL  (f) 252 R4 BT

Fig.11 Remeshing and multiresolution of Isis model by using our method (h=1, a=0)
KA1 ASSCEVER Isis BEHY FR) FHT I A% AL & 22 73 #3537 (h=1,a=0)

(a) Base-Mesh by Eck, et al.’s algorithm  (b) The 1st level of multiresolution (c) The 2nd level of multiresolution
() ECK KL o s Js f 1 734 (b) 5% 1 ¥xan sy B (c) 5 2 IRAN5y Ky

Fig.12 Remeshing and multiresolution of Isis model by using ECK
Bl 12 ECK HIEXS Isis B8 i) o RS AL B 22 70 e e om
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(a) (b) © (d) () (W) 0}
Fig.13 Remeshing and multiresolution of venus-head model by our method ((a)~(f)) and
ECK ((9)~(1)) (h=1, a=0)

13 AL ((@)~(F) A ECK S32:((g)~(1) X venus-head A5 74 (1) 5357 P A% Ak K %2 73 95 % K 7R (h=1,a=0)

Table 1  Efficiency of our algorithm
F 1 AFRREBIT AR

S BN BRI AR R ERCE 1 RZ

il 9 5 ¥ ¥ 5 ¥ .
RUEF UG WA R ) e R TS A REERS)
Texturedknot (Fig.9) 2871 5742 1 0.5/0 0.219 3.203 0.25 1241 1.968
Sculpture (Fig.10) 7 550 15108 3 0.24/0 1.64 11.718 0.4 3617 7.012
Isis (Fig.11 and Fig.12) 5 865 11726 0 1/0 1.25 1.469 0.031 223 2.063
Venus-Head (Fig.13) 4200 8 396 0 1/0 0.625 1.219 0.016 248 1.28

BTN FIk 4 AR F T A AL TR AE T 8. BN JRUaa AR 2L IR 9(a) & TR A0 4y A B K, B 14 T
DA HY AR SCALVE GO AT S0k S 1T 1 B4,6 EA 19 LU 51 A B 14(2) ¥ 76.3% 1% 4 (b) (K1 63%, {H 56T £ JEE 1 e 1 L 5
B 52, N FSCL 2341 1R (C) B5035 4 7 19.46% 11 50° # (dl). 75 J5 S B 284 o £ AN e W) A ST BV EAE AN AN £ B W okt B b
B, A 15 1 sculpture B (40 & 10 T 7R),6 BEAN 1 LA AN () 1T 36.45% - F 3 (b) 1) 67.32%, N A Sl 6 23 11

o JE AR IR S5 K A5 S 6.84% (1) 36° 1 12 =1 2] 15.2%1) 48°17.

16 FHE] 17 AR SCH ECK Sk bhag 45 316 16 0 Isis A8 (Pl 11 AP 12 FroR)6 40 Tl s LAl A (a)
f) 38.35% 1 Tt 21 (b) I 52%, FA 5 5 e K LE B 7.06% 11 36° £ (d) 3t 12.14% ) 44°f (e)./d 17
venus-head F8 (W1 P 13 FiR)6 47 T LA AR AR 178 () ) 38.05% L T1- 51 35 k4 4% (b) f) 6096, £ 5 £ K EL A5
7.9%/1] 40° £ (d) 2535 4 13.4% (1) 48° £ (). ECK SiETE ] 16(c) 6 1 Tl st Lb gl b3 82.79%, 1 75 & 17(c) 11X
9 39.13%, JL - A 414 Bt B 16 R 17 1 (e)(F)rT LA HY 4 £ B2 1) e b 200 SR EC K ALY b 1 A S Ak,
NS5 25 SRR B ECK 501k I e Ase vy R AR SCA o0 B o i B A7 LA B e 1) S AR

oot A B boednct CEMB ML ool ML st b UM AR
£. g £ <
B & & .
= = = =
& - - & "
%, - = FE
-:.—-.L- ...... S B S e S W
A O LEL

(a) Original mesh valence (b) Valence of Fig.9(d) (c) Original mesh angle (d) Angle of Fig.9(d)
() JUURRLRL 43 AT (b) &l 9(d) i 7> A (c) JRUARLRL S E M AT (d) 1Bl o) S E 3 A1

Fig.14 Valence and angle distribution of Texturedknot model
Kl 14 Texturedknot F L T5 AN R AR 2 R A5 Al

L LU LU o, Sedpture b 5 WS B 0 M 5 . Bculpture i i B8 L scuigture 4 LMK AL LI N 8
| | = E o 3]
5 S = =
- | = = % o
2, i s | -4l 5
’ iJ: . ..T—.TT L -I.Iq.-—;- i |
W ’ B :

(a) Original mesh valence (b) Valence of Fig.10(d) (c) Original mesh angle (d) Angle of Fig.10(d)
(a) JRIABIRLN A (b) B 10(d) 43 Aii () JRIABIRL A & o) A (d) &l 10(d) )3 4 A

Fig.15 \Valence and angle distribution of the Sculpture model
15 Sculpture BT &S F A IR0 43 AT
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. 2- z-
3 I I i I i
| | - I.-'.— mml_._

(a) Original mesh valence (b) Valence of Fig.11(d) (c) Valence of Fig.12(a)

(a) JERBRLAN 2 A (b) P& 11(d)th 43 A (c) H 12(a)ffr oA
(d) Original mesh angle (e) Angle of Fig.11(d) (f) Angle of Fig.12(a)

(d) JRARRERY Sy HE 53 A (e) &I 11(d)ffr B 43 AT (F) Pl 12(a) #1553 Aii
Fig.16 Valence and angle distribution of Isis model
K16 Isis A2 TR0 A AT AR JE R A3 20 A
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Fig.17 Valence and angle distribution of venus-head model
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Fig.18 Generation of a stream line. (a) Vertex start point; (b) Edge start point; (c) Face start point
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