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This research presents a method for a collision detection of high resolution 

polygonal models, which can be deformed, for using in a complex work such as a 

surgical simulation and a computer animation. This method has a better efficiency 

comparing to bounding volume hierarchical methods which have to take time in 

managing their bounding volume when an object deforms especially in a high 

resolution object. Moreover, this method improves the previous particle-based 

method which can give only the true or false answers by giving the exact answers 

such as all distances and points which are colliding. 

The work flow of this method is, quantizing each object to partitions and 

putting an emitter in each partition which is used for detecting a potential in collision 

on its own partition. If it is potential, the emitter will emit and control the number of 

particles which are used for selecting only the partitions that can be collided. Finally, 

all polygons, in the selected partitions, are tested for finding the collided polygons 

simultaneously in exact phase by using the power of stream processing of GPU. 

From an experiment, this method shows that it can give exact results, fast processing 

and using fewer resources when comparing to the previous particle-based method 

and bounding volume hierarchical methods. 
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[i 71 ~dw'acu7s ia~~a~~~uu1::1 \uf iuni~wiuuyl ] f l~~u~8~~~~dt:uan~nn97~n IW.J 
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U, na Aiuuti.r~aqoi?n?~~quo~in U1 ua: U ,  miuiii'u 646.4 

d 
U ,  = {u: I f (ur ,  u:) > 0; {u:, u: 1 E u:; k = I, 2 , .  ., n) LUB n ~ ~ ~ ~ I U ~ U ~ ~ C ~ I U ~ O M I Y  
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d d 
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d d 
Lua m = 1,2, ..., M u~ M ffo41~9urwmY"iu~o4 p, 

d 
n = 1,2, ..., N unr N i;oiiu~u~wouY"iuuoa p, 
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d Gvlu 3.1 1 orsrni~1.iiariaunqrn~=:tldi~q;imq (Minimum separate distance: D ) 

o r u ~ i . m $ ~ f l ~ ~ n " i ~ ~ m i 1 ~ 5 n n i m u n ' ~ ~ % ~  k u r n n o r u : w i ; l o ~ i i ; l ~ ~ m $ ~ k ~ u i ~ i n ~ n  

u a n ~ ~ ~ ~ ~ a i u i t l ~ ~ u ~ 6 i ~ a u n i i ~ i  D qzi;oiiiqn<u 7 ~iluv~~tu~wuorn&iirnnimu 
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4 JJ 3 J *  wumn~siinidtioooylinaanldn"u~i~~ni~dq~~~~n~mun'u1u~u~~u 7 ~daqqin~in 
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(Minimum peparate distance) D ~fltwi~kkiluZqi~srau%'ti 
Y 4 

qlnri~id~wni~mn't:u,"~7;1(1;iauni?"7 D n u  ullifikriIuMtiqu~q1ui7n7u 
Y 

59 ~flu4ey nulaan (w$ut) C w u h n ~ u i i q  &unaqn1uiiqumhpi7i1u&~q jqm 
Y Y  J 

t ~ ~ l ~ l u l ~ r r % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ( ~ u n ' 4 f i ~ ~ ~ ~ e 3 ; ( ~ ~ ~ ~ ? 4 f i l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i A  d 
a ~ l u M t i ~ u n ~ ~ u i ~ n ~ u i i l  T, unc V, hki fernai iq l t ld i7  T,, , v,, nnr na~nluijq 

ioul~f iur id ludq~a. j  j qmt~ i~~n~u~u 'n~uunrqmuamwhu~~r i i ~~~ i~2~~ i lu~n~3mnu  

LCdaLhnmid67Lhnfiwdum7nn7uijq T, un: Y,  k u g d 2 . j  na~nluiiq&l T,, , 
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