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A High Speed Cloth Simulation Method Using Verlet Integration

Liu Yuan
(School of Engineering Technology, City College of Southwest University of Science & Technology, Mianyang 621000, China)

Abstract: For improving reliability and operating speed of game and mutual application, taking Verlet integration as
core, present an iterated algorithm. Introduce plans for penalty and improvement, solving consistency problems with
relaxation methods, cloth simulation software process to realize process and effect picture, pictures showing the procedure
and test result. The method is verified by test. Result shows that the algorithm can end in any time, it can effectively
exchange precision for time. This method is much faster than other methods in circumstances like simulating cloth in games

which does not need high precision.

Keywords: cloth simulation; collision detection; Verlet integration

0 55
A R HUL A Ui 3k A B Bh B A L TR R
T FE ST 0 B R R A R v S e 2
N S REERAT, BR T — Fh FRS B2 i i R] ) 4 T
Ko MR UL, ZTENRER TSH#ESEE T
PLFHER: 1) Verlet B3 771 2) H#GE R T7 20k
Ab TR A AN 2R 07 5 3) A FH 9K ot 77 v Sk A 1T B ) )
WORERS s 4) KT ARAG T AR A L 5) DA
WAL RRL 5 AR AR R 6) RAEA
TH 2 E TR B RE D AL 4 5] 2.
1 Verlet R 757%
1.1 REHRNR D FHE
i ERZONERR T RG. WK, R
R, MR TFEA2ANFELE: MER
B X HEERE V. EREPESR S, HehE xR
X FMEERE V—BEE L AR
X' =X +VAt,
V' =V +aAt. (D)
e Ar FEP K a 2R 4002 2 foma

i BH: 2019-03-14; EEBH: 2019-04-25

THRE B INEE (F £ RnER 7 L1 r e ) o X5t
2 i B (0 I AR 431,
1.2 Verlet 8253 /33%

EHIEPE R MBI R AR RT
(AL BRI RS, T A7 i G AL B x AR — 7 &
x*o PREF—AMEE BB AP K, Sl RN (BAR R 4y
W)W

X =2X-X"+aAt’,
X =X. (2)

ERYEFRA Verlet B 7P, I H AR
STEN IR BT EERRESH, [FA®E
FERAL B K Gy FDJa s Rk, %07 B
& (B4, 78 7K o= AR K U s s e T
KW MIE) . 2RI UARZEHT
2x — x* = x4 (o —x ) 5 x — x % 2 I A G O
(FsE b E—m S B ah iR, XIFAE R
w50 (RE BT e S 1E RGP0 0, st A2 1l VA B
1), ERE YRR E . 3K 5 A
X =199x—0.99x*+a*Dt*, W LUK B 15 AN

fEZE®E A ) WaA981—), 5, WA, #id, YHili, MFEFENEIL B 5. E-mail: itit_ly@163.com.



557 W X FET Verlet B0y 1 s AT BHE U 5 V4 79 -
A Verlet();
A SRR, AR 002 3R x SatisfyConstraints();
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class ParticleSystem {
Vector3 m_x[NUM_PARTICLES]; /24 i i &
Vector3 m_oldx[NUM_PARTICLES]; //#Hf —
(A
Vector3 m_a[NUM_PARTICLES]; /% 7] &
n s
Vector3 m_vGravity; /5 /)
float m_fTimeStep;
public:
void TimeStep();
private:
void
void

Verlet();
SatisfyConstraints();
void AccumulateForces();
/] (K3t R 3, WIIRAL)
|5
// Verlet #2530 B
void ParticleSystem::Verlet() {
for(int i=0; i<NUM_PARTICLES; i++) {
Vector3& x = m_x[i];
Vector3 temp = x;
Vector3& oldx = m_oldx[i];
Vector3& a=m_a[i];
x += x-oldx+a*fTimeStep*fTimeStep;
oldx = temp;
}
}
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void ParticleSystem::AccumulateForces()
{
/17T H RL #5221 5 ) 52 R
for(int i=0; i<NUM_PARTICLES;
m_a[i] = m_vGravity;
}
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void ParticleSystem::SatisfyConstraints() {
/1A A8 XA R K
H
void ParticleSystem::TimeStep() {
AccumulateForces();

i++)

}
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void ParticleSystem::SatisfyConstraints() {

for(int i=0; i<NUM_PARTICLES; i++) { //%}
IRER DARREERV
Vector3& x = m_x[i];
x = vmin(vmax(x, Vector3(0,0,0)),
Vector3(1000,1000,1000));

}
}
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for i=1,2,3

set x;=min{max{x;, 0}, 1 000}
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delta = x2-x1;

deltalength = sqrt(delta*delta);

diff = (deltalength-restlength)/deltalength;

x1 += delta*0.5*diff;

x2 —= delta*0.5*diff;
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void ParticleSystem::SatisfyConstraints() {
for(int j=0; j<NUM_ITERATIONS; j++) {
118 5 2 3 (3)
for(int i=0; i<NUM_PARTICLES; i++) { //X}
IRER AR REER Y
Vector3& x = m_x[i];
x = vmin(vmax(x, Vector3(0,0,0)),
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Vector3(1000,1000,1000));

}

1188 5 /2 7 (4)

Vector3& x1 =m_x[0];

Vector3& x2 =m_x[1];

Vector3 delta = x2-x1;

float deltalength = sqrt(delta*delta);

float diff = (deltalength-restlength)/deltaleng-
th;

x1 += delta*0.5*diff;

x2 -= delta*0.5*diff;

}

}
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