SR FEIEESS| SAstEUs| == HI0R H15 (2022, 1)

GPU 7|tte] %[=i51=l BVHe} R-Triangle2 0|23t
2 Al=zloMolA 2] HE AP ISE X2

S o
=98°, AEd

0 5 = 5

ZFAE L AE E 0] 8F

. _ _ ]

sy AT Egolegsl

e-mail: jonghyunkim@kangnam.ac.kr

Fast Self-Collision Handling in Cloth Simulations Using
GPU-based Optimized BVH and R-Triangle

Seong-Hyeok Moon®, Jong-Hyun Kim’

9School of Software Application, Kangnam University,

"School of Software Application, Kangnam University

2

o}
o}

B =Rakle AR viel 7iteld] 23 AlE#ElolA(Cloth simulation)olx] Aol & AEE
(Self-collision) #|2}5 GPUZ|FoR 71&sIAIZ &= Sh= Wil tisl Avlight}. CUDAVREC R HE
A3l ¢18l B =Foe DAIFAZ R ARkkste] FE374S K= BVH(Bounding volume hierarchy)
EZIS GPUZIbN Eg2ow e dolE, Ed] =33l WhEe Alkstar, 244218 vis] 7kl
+ TuEe ZeulEB(Primitive) SEHALE HAstsl7] 918] R-Triangle”[H-& GPUoK 23} Al7k=
WS it AaHos B =Relk] ARKRE 71 GPU 3ok 23+ AlEdlolde] A15E%

AAFE APl B BRHow A 5 Y

e AREdleld Avs d& ¢ ATk

SFL, TR Aol AEE A3 mE Aol

719)E: GPU(Graphics processing unit), S*5F(Computed unified device architecture),

%7+ A Ed o] A(Cloth simulation), A}7]5

=(Self—collision),

%29 (Collision handling), % 3}(Optimization)

[, Introduction

S Ao PR Fol 7PIAe] okl Elx s, Al
opdtiriold] 5 Tt tAE 2ijel] kS Tt 7l
Z Sptolthxx]. 531, Aot QJEHE|EEA] e RHA
Zlgsof sl oPITiAR] 2 A AR el gt AlEH o HE
HlZ Hojolsly] witel] WESE 7} 7o 4=zolck

Aot FIETFET shlelrtE 23t 13 BE oy viEe]
2 TRl (Marvelous Designer)eh= #2Pe1-2 AMSlaL Qlck
o] BoxiE= ARgAPt 27 EHS HAxlshd AlEdolde 59
3ol 23 Fupl AAREe g F3E| wizel] Aldeld ol
g glrt (Fig 1 3. 3k, 35 HE E Azje] Zejujeln
TP HEl(Vertex), A|(Edge), #|o]2(Face)o]”] wizel] Al
] a1, CPU7 I WEsls 283l Adso] g Edwe] o=t
7] wiel] AMEAP T WSSl g Rl Ao 4R e
Aot $2k= CUDAE o]83fe] BVHE 25} Al < Sl

o

WP, FEA o B Rk W 5 gl S GPU
EsREo A $310] A7lEEe It Aol ARe] F5S W

AR % gk WP Ak

373



SR FEIEESS| SAstEUs| == HI0R H15 (2022, 1)

Il The Proposed Scheme
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Fig. 2. Overview of building BVH tree on GPU,
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Fig. 6. Self-collision handling with our method,

Table 1. BVH tree build

# of tri. GPU (ours) CPU
2,244 23.94 ms 5.71 ms
27,030 59.12 ms 45.18 ms
35,992 0.21 s 0.98 s

Table 2. BVH tree update(refit)

# of tri. GPU (ours) CPU
2,244 0.16 us 0.31 us
27,030 0.18 us 1.28 us
35,992 0.35 us 4.81 us

Table 3. BVH tree search(traverse)

# of tri. GPU (ours) CPU
2,244 1.19 ms 10.28 ms
27,030 12.52 ms 162.92 ms
35,992 0.41 s 8.65 s
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IV. Conclusions
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