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A Study on the Real Time Culling of lnfinite Sets of
Geometries Using OSP Tree

Pyo, J. H* and Chai, Y. H**

ABSTRACT

In this paper, OSP(Octal Space Paritioning) tree is proposed for the real time culling of infinite sets
of geometries in interactive Virtwal Environment applications. And MSVBSP(Modificd Shadow Volume
BSP) tree is suggested for the occlusion culling. Experimental results show that the OSP and MSVBSP
tree are efticiently implemented in rcal time rendering of interactive geometrics.
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Fig. 2. Flow chart of preprocessing of OSP tree.

struct BIOC TREENODE
{
PLANE Soliter: A3AS 5= BR
BIOCTREENODE  aFront: /f S50 HABEE MANE
BIOCTREENODE ~ «Back: A HEN AMFE MALE
baal lsLeaf: AOMS L '
bool IsPalygon; // BR1AE EYt
bool tsSubnode; A E F3
bool IsFrugtumCut: £ View-Frustum cull
e0ckeePlane stale; HUNZBE EN G2
inl Depth: /g IEa=ts i g
POINTAD CenterPoint; VE:L 1 R T
float Widih; V3 a=tii=y]
POINT3D 0SPBox(81: /i BABH B2 88
wactor<int> TriName: A ELRII U= S22 BY
B

Fig. 3. Data structure of OSP tree's node.

XZE™ Xvas

Y7320

Fig. 4. Sequence of making child-node in OSP tree.



OSP TreeS o188 Tahe:at ¥} Bage) QAL Aol 9 47 77

U= F 0] o) R HES 71Ee of
™ A= fatA 2] FAekshs 71Ee|
v}, YZ2As el o3l vre] A= R
=g A, e o R X7, XY e |
He] chall dagstch, o|wf 7pzte) =g o) F
B 879 e AiISA 2o do] ARgic)
@ @2 P& e o] kg 7R, Adeiial)
wpebr $& Ho] oA el e vt
yzEg sdd o)) 27)2) Aan-=F M5}
2, 202 AA s Xz5-E B o3| 471
Q) AN TS AAE, 479 FAELE XY
B3 Hdo) o8 HF e #ams A
g, gl o) gt Alo]Zelu] fo] o] Hvj
71o] Fkell =23t wi7lx] Rkl
Fig. 30|A= 2 k=7t 7 A8 2l de) S vEl
W2 ok 8 dBg ol 8sle] ¥E F¥eh:
OSP E7je] 548 BSP E2]9} v]<edt 4t or]. &
§, 7Rel it e A aEF PYske 5SS
Octree®} d[s=gt #3530\t welr] QSP )= BSP
Ee)o] ol&-A 7 e Aol i Ocreed] 3
Y AEE b7 vk o) At o]z 37N
Aug 7HA8) AL A9 2T YRtk

2.3 Octal Space Partitioning Tree(OSP)2] X}

By

Axz] 248 A OSP Exjo] dAzke 2 94
He AEgE Ao g ¢k AT getsict.

Fig. SolA A4 ded )4 A5 94 OSP &
2]¢] olA]v} Q1] PALE EA) €ty A4 =
b eyl wre Ea)d Aes e st A
Z8lat, lsPongong 43l NA GA| wrelf T
o] AH7F A viepinh, @A) et o2 s
7h opJEbA, HA) Lo] &3 B Fedo] ofr]

Fig. 5. Flow chart of data input of OSP wee.

o) 814 sheA] AR 3} Elde] ElEE %
Hoe] HAAR gy + by + ¢p+ dl Y
Slers} osich =LA HH 23 Hue ouﬁi 0%
o] 21x]8k5t, OR.Th FA| Ll B & Hrie} %o £
glzie] A st Aolth vhqx] Fo= 28 o
28 ZEz|Ao] BY HAHAY YR)sHs Q5o

EZ0)710] gFeld HE| 2§32 ghebd IsSubnode
2 48 A A == ol AP ==t S
S ekl 2e)ar, Fejrlo] Yol 2)std 4
o] ApA kv olF s, §1%Fol 1S F% 2}
A R o)Esl] fo] AA-G st Fe| ol
BaEs AE IPolygons: ¢4 8 A Al &T

of £a]7e] YH7} A viehl2 28 & ofzich

rlr

rTi

3. OSP E2|& 0|23t 7IA |8 g

3.1 08P E2|E 0|23 View-frustum HE

Aoz QAT E #EE OSP B2 FYE
7. OSP Ee}Z o435l View-trustum 7P Z 31
o}, View-frustum 24L& OSP Exl9] 57 Foll
3R] Octree AR E 0§31 A4si)

View-frustum 2 #-2- OSP E)2] 714 & A -
E.(Fig. 6A)RY HIAEE A2 34 H2, =28 F
Adl= 8389 3x9 R OSPBoxo] 5E Ho)
View-frustum 37 el $) 3| (Fig. 6BollA a==) §F
vha, #A) e I 2l muvh £3eRs 27
ZFE— 25 RolA HrRR dolyd Edsly, vhg

o] $1x](Fig. 6A°A burz) $hpd #A) =9 3
|-+ 5:_\—_ QAS) Alo| wro) T &R T FFHahs
£ A2E Ay A=A e apA e

2 View-frustom®] H¥] thaiA] OSPBox2) 87) €]
Ao} Jrak ¥ 79- o{;ﬁ = Aojo)] Féhr)= BB
% EPAA ahe el ol TAD. o) B
A7 wme] TEER A ZAT A ¥y
NDF, e} A== 5 e vh el Bl
EZ dkElghg),

Fig. 6. Process of View-Frustum Cuiling.

SFCAD,/CAMES] =23 A8y 23 20034 6Y



78 EFH, A3

ol AP E OSP Ex)2) AR a3 oz
ofR) 9} 72 APAIZ)H Fig. 6o|HAH View-
frustumel] £ ==8E 7PA|3Hd o}

3.2 OSP E2{F 0| &8t Occlusion W

Occlusion Z -2 ARER}2] AlFoA] Zl 7o) 7}
& Rolz] %= Z2dS MAsk= wWiold. o) o}
2 ZAE 7 EAE Occluders} 319 7[eA)=
ZAlE Occludeee} §Hct.

3.2.1 Occluder &€

Occlusion FHolA 714 2.3 3 Fol szt
£ Occluders A¥si= 2
dejsloqolnt Fr] TEA U FFE o ok

HAeE) A4 10) Occluders Zi ult} A&}
A HE AHY He e Fede g gAE
dlof gitt. webr £2 Occluder’t d & e &
g o] desy Folop gt dhx|gk, AA|ZES
2 AdEsE Z2 o]7] )&l 2] ARl F
£ OccluderS A€ s}7]71 o] wekA], Y8 sl=
FAA AY F A71E A4 81 OccluderE A
Bsic},

AXE HFANA DG Occluder FoA View-
frastum Ao 2lsl A2jE Occluders F-WFolr
A9l N Occluder?] B4 A, Normal HE|E
N, #zRp] A1 9ej S v, 331 Occluder?HA]
ol 72 E DR P o,

ALY M
{72
(el ol F5 £L2 Occlder?t TP, £&

Occluders T)=Feo] Sl FRAoA 27171 298
Z& Occluder?} A}

3.2.2 Shadow Frusta®

Shadow Frustax= -22}2)
&) 7FA= ggoln)

o] Shadow FrustaE ©]-8FF Occlusion ¥
Shadow Frusta® B33k 297 W e »-&
7F A ST kvt Réshe Ee)de dyE HR|
e=r}, kA%, A E Shadow Frusta®l] whall 23
ARLE 317 W&ol Occluder7t ZoEAH AHAMFE
I 1 P B e L R 4 e e St I -
SVBSPU &£ =&ail4] At8ls MSVBSP E&]E |
|3l S E&8372 A & 5 o

A1 Occluderel)

FFCAD,/CAMES] =827 Al g A2T 200303 69

view point
P oocluder plane

ococluder planes

Fig. 7. Shadow Frusta.

Fig. 8. Formation of shadow volume uwsing BSP tree.
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Fig. 10. Formation of MSVBSP trce (Fig. 10A).
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