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AR ARAZI7] AR ZRORS VIS5 AFEHE de F de 7S AE Aedy.

z 7
4718 el olshd, A% FE AAE AAGeR AT & gen, AY 87} uY Wi Zelw
FE Edel Yg A48 FE A SEE AT F A

2 ANE Fe TAF e
olgtoll A= TS FEste] 2 o] ulEA gl A ES GAE] APt olst AW E HEH ZHEA
AAHow FUT FHAEL A7 U FEEE YEYoRN T8 HAHS A2 g, g
We A o] #EE FAVE & A diE FAIAQl Ado] B dge] aXE EHQEHA 548
At FHEE A9 2ol digh A Ay A= gt

WA, B oatygo] o AAjd o A& B4 X (conservative advancement) 7]H ol 3t A= 3

o E 1S weE A7 71Ne Awels] 98k AmEZA, line swept sphere® o2 = gojth, ¥ g % g
3 e T Egwm-sw mds g Aus A4 Egolgm sm, o/ P = A Ma(rigid
transformation) M(t) stolA €49 4 9a, £ = 4wl guin a4, L1 wRHe Jotx e

1 oA e agn Yo 279 spAk Aol o] AR t=0 o A7 t=1olAq 77t oo

o

K}

Bow zopagn Agan, T o goan. aou 9%y 25 949 BAE 0% 34 1
o] B9 (non-empty) 1A HAEHE Ao FAskd 4= vt

T84 1

{re|0,1] |« (t)N.% + 0}

Holrh, w47l 84 lo] HlFmoleh, o4& WEAE ¢ o Hay HE: BF ARHtine of
contact, T0C) 1t & AR}
s A7 AW F As(covex) QHAEE Aojolq FES T Foro] wEdon Yz Ay

ARAHo 2 1 9 sHAl(lower bound)E AlAtsts ©edt HaYolth, = 18 3xstd, A

L D g # gl g e A AT g ga e

= LW o) wae) ol(upper bound) 1 o Azs] AAT. =, the Fekaat o
214 2

WP COE)

o, Hz a2 e, YO g B oo 14 Aee WG F) ) gm e 999 A QA%
’L':):Atj

T2 B 3ie o AAdd w2 ByEE AR 7S o] 83 AN FE HAF WHe sE kot B A4
ool A= =4 o] %7 @ HE Av|jtyoldnto] U0 g Al o g Fojx= How JFABITL. o] Ao HE
& olgste] W U wztaly] 9slel, AAF WA EHL(translational velocity)9 A HE

(rotational velocity)E 7FA& A4 EA M(t)E AT, oo #sld= &3 [X. Zhang, M. Lee, and Y.

J. Kim, "Interactive continuous collision detection for non-convex polyhedra," The Visual Computer,
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pp. 7497?7760, 2006. ] AFAM3] AEEo] ).

L 28 FxH, HAAYRA 2009A4A, FEES FAEILA st 7 R4 diste AAlEFE ATTX
(bounding volume hierarchy, BVIDE #AI3th, & AA|ZA, swept sphere volume(SSV) AlFTZE AFE3H
t}. SSVE o] EH} point swept sphere(PSS), line swept sphere(LSS) ZL#]il rectangle swept sphere(RSS) =
StUE FASE = AAEFeItE. SSV AISTFERE SSVE =22 AMSSIHA AAZR R PAdHE < 7 Rd
of sty FAH AAEFE ATTFRY s &5 yepdth. SSV ASTxe JAY aS 4"‘16} 7g 4
=5 Axkell #stel= A [E. Larsen, S. Gottschalk, M. Lin, and D. Manocha, ""Fast proximity queries
with swept sphere volumes,"" Department of Computer Science, University of North Carolina, Tech. Rep.
TR99-018, 1999. ]l A48 Hrg o] 3t}

220 Ao A=, A7 FAE BVHE 7/, FHH A ?‘ﬂ(closest distance queries)& 33}HA BVHE
EfHA(traverse)sts, 2 Q3] A= 4o AALEF BAEC diste] 244 A 7HE A At &
S Aseta 28 F A9 A 28 .

b 2="lo] A4S BVH W9 k=t Aegdo=r HEHTh, J7] 84 204

Al
R I R I s B o i o 743]9} BA b= T UMK RS 282 s, mEka] SSV
kel 74 P Aot A u=E ALk davt k. SSVE 7ol RS Tke Ade Had Al
Aol (closest distance query) F°8 &<toll FAHEZE A dojAu}, SSVe st Bl Fz Ask(tight upper
bound) p & AAksor gk}, o]

ur ne ke

3, B WA F2@ ANE AFTE U @ wEEe] BeH AR A7 28 AE 9% Fu
7} 2 AAA A Aok, § A Aue Ao Ao Bt B EdWaF PiE wE-ol5g =g
E wE(front nodes)? FET-Z s Aotk dueiwl o] wrfo] e wEERT 1 & A o
Ee BES A7) MRt ey AFTE Yo TEE =S ol Mud Py wEhd TRE w=
59 A4 w3 Brh A54 FE AAAE o] mESd WRHos sy d4x JES HesE A e
2 37) R LEE wEge) Zo] mi gt FulFe Avd e =0 mEA A AAledA, B
7 A9 W Fobd] XREE wE5o 7o) 2AFoRM AL FAYE IS ANBT. oo Bat
o= FEas2

w28 F2W, 22097604 Hael Az Aglo] FAW 2308 AL 1 Ha A 2ENE F Rd F
oln § mE(EE F R9g 747 ARG, 2w 4080 F md kel Ao A (o] Ae 4
7] 2209700 A2 A el Ba FAAD AHEA AW 24 ARG FeA Hapetn, 194

QT T 22094 Eolb A wEe /AT 2209 E SR,
220 WA 2409415 T4 3 wEela o Hol, 240RAllA T wul ko] Aelsh Av] 24 AguY e
Aow AAHW 2500AR Aete] W 20WAEES Falol T A 2RES FAde] F mde] &
5 AZHI0)S Tt

ofsh, ® Wl A Mol uwleh Ssvel fF S WA P 4 B AxshE H4e AP oA,
AARES HAY e B BA mes y B TR PHE AAGT o Tavgnse 439
WA SRy oo A SE o B BAE GA W8 N0OE B2E gow e

= o Ao A AAEFS] e SSvolrt,
SSVE= PSS, LSS, 18la RSS 2 FAHE=H, o552 3D oA F(sphere)$ H(point), AA(line), 18t
A2 (rectangle) 9] WH$-27] FH(Minkowski sum)E2 727 Ao)®@ul. = 4+ PSS, LSS, z8]al RSSE U
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Algorithm 1 C2A: Controlled Conservative Advancement
Input: BVH nodes ng,ng, current closest distance dy,.
current advancement step Azq,. CA controlling variable w
Output: Updaled dpy and Az,
{Initially, C2A(BVH ,.root. BV Hg.root o, 1. w) is called
and w< 1. }

1 if # of CA ilerations > Ryay OF deyr < Dipresiotd then
w=1;
- end if
. if ngr and ng are leafl nodes then
d = Distance (n,ng); {Using the PQP library}
W(d < doyy) deyr = d-
Ar = CalculateCAStep(d, ny,ng): {Using Hq. 2}
(A < Aty ) Moy = dt;
refurn d., Aty
10: end if
11: if ngr s not a leaf node then
122 A =ng.leftchild: B= ng .rightchild: C =D =ng.
13:  d; = Distance(A,C):
14 d» = Distance(B,D);
15: else
16 A=B=ng: C=ng.leftchild: D= ng.rightchild:
17 d, = Distance(A,C);
18 d» = Distance(B,D);
19: end if
20: if d» < d; then
21 if e < wd,,, then

N Lol o O AR

2 return C2A(B, D.dy, Aty w);
23 else

24: Ar = CalculateCAStep(d. B.D):
25: if(Ar < Aty ) Aoy = A

26:  end if

2710 i d) < wd, then

28: return C2A(A,C.doy, Aoy )2
29 else

30: Ar = CalculateCAStep(d;.A.C):
3l if(AF < Aoyp) My = AL

32 end if

13 else

34 if d) < wd, then

35 return C2AA,C.dey, Aty W)
16 else

37 Ar = CalculateCAStep(d;.A4.C):
38 if(Ar < Aty ) M = Al

39:  end if

40:  if ¢y < wdg, then

41: return C2A (B, D, dup . Aeyr . W)
42:  else

43 Ar = CalculateCAStep(d., B,D);
44: (A < Ay ) Aty = AT

45.  end if

46: end if
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