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Subdivision Connectivity Remeshing Based on Mixed Weight Smoothing

HU Jian-ping', XIE Qi', LIU Xiu-ping’
(1. School of Science, Northeast Dianli University, Jilin 132012, Jilin Province, China;
2. School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, Liaoning Province, China)

Abstract: A subdivision connectivity remeshing method was presented for a single boundary genus-zero
triangular mesh. It is based on the construction of quasi-conformal parameterizations of original meshes and
umbrella operator smoothing with the mixed area and vertex distributing density weight. A point location
method based on the partition of the rectangle was presented in order to accelerate the remeshing algorithm.
According to some experiments and comparisons of some typical 3D meshes, it is obvious that our method can
generate the new meshes fast, and the quality of the generated meshes with subdivision connectivity remeshing
method is obviously improved compared with that of the meshes producted by the umbrella operator remeshing
based on only the area weight or vertex distributing density weight.

Key words: triangular mesh; remeshing; subdivision connectivity; mixed weight

HAT, =Lzl o 4k 3 | R B2 )5 95 4 RS BHAREE R, AL
B AL | AU BN B B2 R R G AR N iz ) =Ll L = 4k LAl
1 FRFIRA A, =4I UA i i 5 won o =AM A%, i B 7 RO =M AR BARE 2]
ATRERHEE TR0 (5 8, (ELE A B ANHUN. (e A RRIE g | AT R MR N ST
% N Gt R R T AR 2 USRNSSR R B A I e . R, TR
R B 1 USSR e A0 S A0 0 S Rk A%, RIVAR 328 12 1k T R A% AL

A EFENE IR SRR R FE AR EAT & U1 ~ 4 A0 PR AR AT A%, Foh & ORI 2. AR
23 SRR TR A o R 22 BB A LR 6. — A i ST Ik PR A0 0 AR R A - o S B2 R A 53 2 U AR

Y75 BHA. 2010-06-10.

EE R/ AT (1981—), J, BUK, Et, Jhii, S EDE RUSAL B AYBISY, E-mail: hjp307 @ gmail. com. WIRIEE . XIF5F
(1964—) , %, DG, A, #%, WA S, WFTE U R FGAL B IF5T, E-mail ; xpliu@ comgi. com.

ELWA. BHEARBEES (S . 60873181) FIZARILH ) K 2E MRS 2h 3% 4 (kS BSIXM-200912).



506 OMOR AE A AR (B R H49 &

JIN, AU 2 A 0 R O S BAT R TR, S 804 BRI it 1) DR M 5 O 78 LA b b 02 i 4
I — R s d ) A EARVE AR TR = IR N2 R L T IE =M.

1T 22 RO AR 807 T LA A BRAG FE 5 TR DRH A 32 He 1 A ORI A% AL 32 BT AT
()2 IR A0 i T IR A 1 — i 5 1 S S A T B DA B A 119 S Ak, PR X
WIAR BEAT 1 ~ 4 2053 A5 B RS ST (0] T P 2 1 2 RO 70 2 42 1R WA . R T DRAIE 2R 73 3 FE 4 At
=R, AR I, —RBCRT R RASEAL. RO T AR AL T A% S8
P i B AR T URE T iy S T AR B 250 b AT RV SR AR - 00 2 L ot 7 o IO A F5 i
K, PHERZHRK =ML, RTINS =M a e, SR A% B L A% (4 22 J5 (/A 2 80
— RSP ARSI | S50 (0 40 50 e P P At RS9 T s o i 30 2 R MR A, A
T S NAS R T 2Ry, SR SRS K. R4 Hormann S5 SR T LA BUR ALY
T BT, BRIMICRAER AR, B T RA L RE AR, R B T 2. Wik,
TS AT TR T AR SRS X L AR AT 1 ~2 R 1 ~4 ARSS A0 FE LA oy ik (0% ik
BHEIR T B A JSC A 1 240 i e

ARSCEFRS B 5% D9 O (S B H — MR AR o RV E SR IR AL D705, B33k 1 ot i i O s Y
—MELR AT SO, SRIG 5 TR TR TS 23 A % R AR B 0 S 85X Il 4 0 32 e Y
AR AT 1 LA AR B OB ) A0 0 TR PR A% . AT, AR SO S L 240 73 e P A T8 A5 BT 7 S 8L
WA B = O TS AR, 48— bR TR B o 0 e o B0, G — S TR ) = AR TR S0 D L A
AP, RSO VR RE DR AR U 3 S eV AR, T HLANTS 40 73 R 22 J2 U E AR TR 40 70326 e 1 IO At 2 i 4
WA Y — NI, TS A A S e AT 1) SR A AL 5 V5 ) R B .

1 Mg ERBSEIL

ARSCHE Y 3 A 1 TR A DR A 1) F T S R S BT R A, DR AR 2 R R T 4
TS, BBV R, sl A S8t Ui 8], BRIT .

1) SRH Floater “F-IEALBRI I ik A AR SHU. 15 IOURS 19320 57 T 142 568 L 49 IR e 5 8] 2
PEAEIE | FE kR A A Sk T R AEAS S A% AR I, o, £V 1f0 X R L w, -
DA =) =0, Ay =y Y w, (1)
Fo s wy FORTU, o, (09— FRA0 5 o, 18P T X0 5 w0, 9 PHI AR FRAL.
2) MBHE ) BRSO, ORI AR P i T, P Dt st

SR AT (1) AL RS 2], LR B AEL ao] S 380 3 %7 49/ A BRA a0, AT AR 1
BRI TR T, o, RV d, BT IR, B ! =w,/d,.
4 B A R T VIS B k. 3T A RS i — A = f00 T, & (9 A I
SR A S AT T TR S TR R A SRS AT U IR L, B
d(T) = A(T)/A(U), (2)
Heb A ) FR = MM AER. WA TS o, WEFAEIE d, 71 O E 0 — B AR = f I i ARSI
FIBALCTEYS , Bk
d, = (Y Ar)) AT, (3)

Forp T, 2R I W A% rh 55 TR, o, AT = FE.

AR B AR ST X T RS 55 R T A5 R FH AR/ INBRASLAEL,, 32 IO 1) i ARV T /DN B IX B 7%
gy, s > S BRI TE AVEIE . 0 LATSUS BV TE 59~ 7 iR BEAT 4R, ) 1 1 BV T B T
SRR OIS S A AR, — S R BORUR (] S 4500k 7 2% 9 T R4k B 2 SR
B Fos. diE 1(C) Al i i fJr SO AE e IR A B B AR 280k (I 1 (B) ) v B8 AR A A7
(NSRS ) T T, b TR | [RIff BEAE T TP R 32 50 ( 250 9 £y JEE A i AR
il i SCHR[ 11 ] P ARBEATIHY) , XFHAERAI TR 1.



%53 M WIS, 45 SETIRG O B AN 7 2 ek TR A% AL 507

(A) JEIRHEA (B) AZHuk (C) MRS
B1 —LHRERARESEUTENTRLILE
Fig.1 Visual comparison of different parameterization methods of some typical models
®1 —LEAANEBNSHLTRSEITIEER

Table 1 Statistic comparison of parameterization distortion for some typical models
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Fig.2 Meshes with subdivision connectivity at different levels in the parameter domain
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Fig.4 Approximation comparison of remeshing of the man’s head model at the 6th subdivision level
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Fig.5 Remeshing comparison of triangle quality of man’s head model at the 6th subdivision level
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Table 2 Time comparison of subdivision connectivity remeshing of some typical models
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Fig.6 Remeshing comparison of hand model at the 6th subdivision level
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Fig.7 Multiscale representation of cat model
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