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Abstract: Some problems still exist in 3D garment modeling and simulation, including that the model is complex,
the efficiency is low, and the structural characteristics of garment are ignored. An improved spring-mass model is
proposed, by which 2D—3D transformation and simulation of garment are formulated unifiedly. The dynamic
system of modeling and simulation is derived and solved using time differentiate method, with given composition
and expression of internal and external cloth forces in the formulation. And then the simulation algorithm is
described. Overcoming the serious weakness representing cloth properties simply of previous model, the improved
mass-spring model considers mechanical properties of cloth such as stretching, shearing and bending. Structural
characteristics of garment such as dart and pleat are took into account too, thus complex garment pattern can be
modeled and simulated. Compared the efficiency and the effect of simulation with other simulation systems, the
resulting simulation system is faster and more realistic. The technique has been used in some garment enterprises
and gets well responses.
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B4 SR 4 b

1.3.2 ke 2D—3D (sl

LEB E R B 25 F i e Al LRI 20 SRS IR S 2D—3D A

(1) 48T GEALM I R

880 75 2Bt A ke s X AN ) T Jhe 2 A0 TR b A i o I A Py v A 4 15 T i E 5 SR A A A
Pk o HBER D AN 45 KRB R h TR ke 5 AR AL AE 3D = ] o DL TS K.

(2) ¥ 2D A< H B HICA BIAG I3 - i R 58

FEIX 25 1,2 AP B A I F I ) =
FTE WS I BT R G 1 6 2D R E b

LA 0 305025 T 9 U SRR T
AT RO BRI 0 = 6 7 0 4
: i (3) kRS2 TR
: o 2D 3D BB R A 2 Ak e R, 7 A
S | R T AF I AR L (o) T 5 15 2 1
I= | FROBEL 35/ T 20 2 04 2 B 2557 M A P o i
| AR T 2R G5 B 1 i A A D T2 2 1
AR oy (o St S ) R 46 40 T 5 2 RS 4 P b)
Fig.5 [Initial 3D garment after 2D—3D transformation W PRAE AT AL T PR .
E15 205D Sl e Ga It FR LR A 3D M B 5 TR

(WP 5 Fi ), e 2k 0 JLEAT 2R A B R AL
LR, TR ESIERACR.

2 ZHERENRGE

2.1 SUIERRET

AT DK 5 Fh 45 236 1 i 9 RS ¥ Ay B T SO F AT U — A0 A B 300 3o 78 7. = 4 IR 2 114 4% () AR A (o, ,2)
55 5 1 A AR R (u,v),u,v e [0, 112 TR IR SR 50 2B TR 25 0 I e (B 5 3 3D AR b ik 1 e s 19 B
T TR B ZE . A1 LR AE 30 e 41 5 B A7 1, R o S0 3 e S50 A — 4 e b B T 00 16 B Sk
2.2 BREBESEEYREN

SO GE RIS IR 3D ks 2 TR NIAA (1) 238 SRl T ARSI IR 2 4 S W) 1 S A3 L, DA 2 4k S BEAT A 5 FE(15) T s 1)
A RGIHAR TR AH 2 X 48 5 1iE R TR0 (12) i g, & A

8, :fgrav +fe]ast(Xt)+fpena]ty(Xt)’ (15)

J7 T oA 35 4> AN AR A R A 5 Ak T AR UL R 1 AR — AN TR 2D A R B R R AT R A I S N, b, A 4

© HHEREBAAIGUT http:/ www. jos. org. cn



X AT A6 1 F R AR 6 = Y IR A 625

(self-collision) sk filf 43 1 3= B[R 22

P T B A5 2 ) L S90S A T, 508 A I v ) B S A T e A 45 M b S TS LS I ARG e (1 R SR Tl
Ly FAR T F AT LU kA ) B U0 B 6 B, 0 SR A 3ok JBE o o 05 5 I R £ TR R O D e
Iy ity 1 P VAR A A S A A IR 5T ) L DR A R T SR S R i (1 R BN 2 R WU P R A
AR R B W ST B A Adiusted position of

Constrained mass point C Unconstrained mass point U; ——=* mass point U,

. v
Rest length

N\
/ Adjusted position of

, v mass point U,
Rest length\ﬂ’ \

Adjusted position of
mass point U
/

* Unconstrained mass point U “/ Unconstrained mass point U,
(a) Between constrained and unconstrained mass points (b) Between unconstrained mass points
(a) LI B HH R A P R S R hr fi (b) H H R v (g 0 5 A

Fig.6 Solution of the problem about super-elongated spring
Bl 6 il e i 5 At ) 7
TEAH SR P OB ACTE AR 0 2 5 4 3 1 AR T RE I AR AL AE /D T4 2 1R 22, 1 W) AR 008 B P IR S AU A
FRABHUBCR I 7 Pios.

~
.

(a) Simulation result with PAD system (b) Simulation result with the proposed techniques
(a) PAD RGBSR (b) AT IRLILZE

Fig.7 Comparison of simulation results

K7 Bg R

2.3 REAEAL I 5 0E

£ 2D A7 4 21 3D e, 3D MRRERCR O B0, MRS 3 AN B 3R Al ARG I L o 1 (1 R AR
DO, R 28 G883 TR 300 i) Rl SR A0 7 % ) 43 208 B A7 W o — 2 e 1 N A 2 T R Rl R 00 S v
AL e L o ) P A5 AR AR ) e R A R 2 T A B AN () 968 23 22 Ta) PR 4, Bk 1 i 03 1, 3
AR T DX 8 73 109 77 32,008 T i 2 SR HCHE T )2 B B PR B AR G e 73 5] 2% 8 79 Rl A A SR FH AT R Py s
5 g A T LA A oF Bl SRS UL S N P 5 U P PR SRR T I 23 R VR 4 P9 A0Rs ) SCHEiR

3 KBRAERIER

— U 3N 3D e I B S RO DL B AR AR LAk R A AR AN ) AE SCHR[15] R 44 21, Breen 25 A2 HY 1 3L F ki
RE NS YRR IVL T EAE IBM RS6000 T1ENHT FIE1T 3 R~7 RAEE . Thalmann /ML H 1) JLAMEELE 51K
LT BAE SGI TAE N 4T JLAN /AN A A0 SR RIS 0L R 3 AN 735 B 5 B I3 FH B 358 5 o I3 FH 385K 3D il
B AEAE 38 PC AL LU S IR ) 38 5 5 1

KAy 10 4 T AR AT 3D AR it B 5 R0 BUFEAR n] LUK 21 B 2R BRATLL PAD # F &40

© HHEREBAAIGUT http:/ www. jos. org. cn



626 Journal of Software #RAFFIR  2003,14(3)

5 4 L % 4E CPU 24 PentiumlIlI933, 9174 256M (1) PC HL LR A SCIABE ARSI — 4 K4 (e 2 200 A2
=TGN 41%), 2175 Imin 72745 I 6] PAD RS 2D—3D WU sl # 2 Smin 7o A5 I [A]. ABERL 45 5
&, BT PAD RENSEIL T 2D—3D Wb, BeA7 k25 1RO S0 AR Rt 3D R 1 S S BRI Ak AN
LA AR SRR 45 TR 1) 8 400 R T 5 A0 8 SR L P81 7 T B 2 Bt 48 SR 18 8 s,

Fig.8 3D garment modeling and simulation
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