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Uvod do problematiky

* n objektov - n®moznosti kolidujucich dvojic
o 2 fazy:

1. Broad phase - aproximuje - vystup =
potencialne kolidujuce dvojice

2. Narrow phase - presné prieniky



Uvod do problematiky

* Broad phase - musi byt rychla
- bounding volumes (AABB, OBB, k-
DOP...)
- BSP-tree

« BSP-tree - navrhnuté pre statické
Sscény

« Semi-Adjusting BSP-tree - pouzivaju
lokalne aktualizacie - nie je nutné
prerabat cely strom



Pribuzné prace

* Mirtich (1997) - vymaze objekt z povodnej
pozicie a vlozi ho na novu

* Thatcher (2000) - dovoluje prekryvat sa
susednym uzlom

* Torres (1990) - CiastoCne rebalansovanie

* Agarwal (1998), Comba (2000) - BSP
zalozené na predvidani trajektorie objektov



BSP stromy

» nadrovina lubovolnym smerom
* nadroviny v uzloch
* objekty v listoch




Ako urcovat particie BSP stromu

* kritéria kvality nadroviny zohladnuju:
1. population(p) - poCet objektov

2. balance(p) - pomer objektov v
jednotlivych polrovinach

3. redundancy(p) - pocCet objektov, ktore
obsahuju obidve polroviny

* vybera sa nadrovina, ktora maximalizuje
balance a minimalizuje redundancy



Projekcia na nadrovinu




Semi-Adjusting BSP-tree
Operators

¢ Split - rozdeli uzol s populaciou vacsou ako
urcena hranica




Semi-Adjusting BSP-tree
Operators

¢ Shift-split - namiesto povodnej deliacej
nadroviny pouzije inu - rovnobeznu s
povodnou
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Semi-Adjusting BSP-tree
Operators

¢ Merge - zluci uzly s populaciou mensou
ako urcena hranica




Semi-Adjusting BSP-tree
Operators

¢ Balance - upravuje podstromy, ktore
zostanu nevyvazeneé
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Semi-Adjusting BSP-tree
Operators

¢ Swap - vymaze nadrovinu




Semi-Adjusting BSP-tree
Algorithm

e 2 Casti:
1. aktualizacia pozicii jednotlivych objektov

2. aktualizacia struktury BSP-stromu
 aktualizacia stromu - draha

 zle usporiadany strom - narast poctu
kolidujucich parov

* rozumny kompromis - aktualizacia stromu v
urcitych intervaloch



Aktualizacia pozicii objektov

v kazdom kroku
zhora nadol

objekt sa aktualizuje podla jeho noveho
bounding boxu

najlepsie vysledky s AABB



Aktualizacia struktury stromu

délezita je aplikacia operacii

balance ako prvy

shift-split vzdy pred/namiesto split
balance vzdy pred/namiesto swap
merge - pouziva sa iba ak je nanho cas



Aktualizacia struktury stromu

Algorithm 1 Scheduling Semi-Adjusting Operators
1: if not pending deferred events then

2:

i S A

start traversal at the root n of the BSP
if nis unbalanced then
evaluate balance operator
if balancing is valid perform balance operator
else schedule swap operator
stop traversal
end if
check for shift-split, split and merge, and schedule events.
if any event was scheduled stop traversal.

: else repeat steps 3-10 for each subtree of n.

: end if

: calculate number of events to perform depending on the size of the scheduled events li
: process as much as possible shift-split events.

: process as much as possible split events.

: process as much as possible swap events.

: process as much as possible merge events.
: defer remaining events



Parametre algoritmu

pocet kandidatov na deliacu nadrovinu pri
kazdej split operacii 2*Vn

uzol p je nevyvazeny ak balance(p)<0,5

maximalna redundancia 2,5% nad pocet
objektov

hranica t pre split a merge - 16-128
aktualizacia stromu - v kazdom 10-tom kroku



Testovanie

* 4 r6zne simulacie s 4250 pohybujucimi sa
objektami

* 4 min - 6000 krokov
* porovnavane s 4 algoritmami:
- quadtree
- spatial hash
- loose octrees
- sweep-and-prune



Vysledky testovania - Simulacia 1
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Vysledky testovania - Simulacia 2
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Vysledky testovania - Simulacia 3
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Vysledky testovania - Simulacia 4
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zaver

 lepsi vykon ako spatial hash, loose octrees
a sweep-and-prune

* podobny pocet kolidujucich parov ako
guadtree, ale lepsi Cas
* vhodné najma pre simulaciu s castou

statickych objektov alebo pre prostredie s
privelkym mnozstvom kolizii



