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Collision detection

[TycTb 4aHO MHOXXECTBO 0OBbEKTOB coaepalmxcst B cBoux axis-aligned bounding
box (AABB).

Hy>XHO HanTK BCe Napbl NOTEHUNANLHO NepecekaoWwmxcsl O6BbLEKTOB, T.€. OOBLEKTHI
4yb AABB nepecekatoTcs.
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Collision detection: Sort and Sweep

[MpocTon cnocob - cnpoeuunpoate AABB Ha ocb, oTcopTMpoBaTh COObLITUS
“Havanca AABB obbekTa X” 1 “3akoHunnca AABB obbekTa X’ no aTon ocw.

[MpobexaBLmncb No cobbITUSAM 3a 0aMH Npoxoa nogaepxmeasi cnncok AABB
cofepKalmx TEKYLLYH CKOMb3ALWYH TOYKY - HANTU NepeceYvYeHmns.

cTouHUK napannennama - ctaptoBaTb U3 KaXkaon Toukn Hadvana AABB
He3aBMCMMO BMJI0Tb 4O COOTBETCTBYOLEN TOYKM KoHUA AABB.
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Spatial Subdivision

Cosganu perynsapHyto peleTky. Pasmep a4enku - MakcumarsibHbI pasmep
0OBEKTOB.

[1Ba BapuaHTa:

1. Hyenka XpaHUT CNCOK BCEX OOBEKTOB YbW LIEHTPLI NeXaT BHYTPU A4YENKn
2. fdyenka cogepXuUT cnncok Bcex o6bekToB Ybk AABB nepecekaroT s4enky




Spatial Subdivision

[TyCcTb ss4enKa coaepXXnT CNUCOoK Bcex 0bbekToB Yo AABB nepecekaloT a4enky.
Torpga nepecekaTb 4OCTAaTOYHO NULWb Napbl 06BHEKTOB KOTOPbLIE:

- [lonanu B ogHy a4eunky (nepecekatoT ee ceonmn AABB)
- XoTs 6bl Y 0OHOro 13 napbl LEHTP NEXUT B 3TOM 00LLEN AYelKe
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ANropnTM XOpoLLIO paboTaeT NuLlb B NPeAnonoXeHNn YTo Bce 06BbEKTLI MOXOXKEro
pasmepa.




Parallel Spatial Subdivision - onacHocTu

Mpy 0GHOBNEHUN COCTOSAHUS OO bEKTA MOXET CNYYNTLCHA FOHKa (ECNKU OH
nepecekcs 6onblue YeM C 0O4HUM OOBLEKTOM).

[ToSTOMY AYENKN KPpaCATCS LaxMaTHOW packpackou 1 B OAHY napannenbHyto

0b6paboTky obpabaTbiBaOTCA AYENKU NULLL OOHOrO U TOro Xe Tuna.
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Tak xe Oo4HY U TY Xe napy MOXHO 3acCHnTaTb ABaxAdbl, €CJIN UX LUEHTPOWNAbI B

pa3HbIX SYEnKax.



Parallel Spatial Subdivision on GPU

1. Co3gaem cnucok nap:
- |D obbekTa
- ID a4yenkun

|_|pl/l 9TOM KaxObllh OOBbEKT COCTOUT B CTOSIbKA napax, CKOJIbKO A4eeK OH
nepeceKkaer.
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Parallel Spatial Subdivision on GPU

1. Co3gaem cnucok nap:
- |D obbekTa
- ID a4yenkun

|_|pl/l 9TOM KaxObllh OOBbEKT COCTOUT B CTOSIbKA napax, CKOJIbKO A4eeK OH
nepeceKkaer.

Jlyywe co3gaTtb HE OAMH MAcCMB U3 Nap 4Yucen, a ABa Maccmea 4Yucen. T.K. Toraa
OanbHenwas pabota dbyget 6nmxe K ngeanbHoMy coalesced memory access.

2. Coptupyem cnucok no ID-a4enkn. (Radix sort)

3. [NpoBepsiem crpynnupoBaHHble no ID-g4yeek 00beKTbl HA B3aMMHbIE
nepeceyeHuns.



Co3spgaem crnincok nap ObbekT-Avenka

1. [Onga kaxgoro obbekTa nocymTaTth CKOMNbKO A4eek nepecekaet AABB

2. Reduction gna HaxoxaeHnsa npeUKCHbIX CyMM Mo YUCny rnepecekaemMblX
s4yeek

3. [nsa kaxxgoro obbekTa 3anncaTb napbl C nepecekaeMbiMu a4erkamm no offset
coBnagarLlemMy ¢ COOTBETCTBYHOLWEN NPedPUKCHON CyMMON HangeHHON Ha
npeablayLliem ware

Objects’ Bounding Sphere Array ll
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Spatialize object's bounding sphere in
the grid to generate the Cell ID Array
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Radix sort

CopTupyeM B HECKOJSTbKO MPOXOA0B.

CHavana xotum OoTCOpTMPOBAaTb NO MIlaawemy pas3paay.
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| ZoeTISS

100)010{110({000(111|011| 101|001




Radix sort: Local
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Input

Split based on least
significant bit b

e = Seta “1” in each “0” input

f = Scan the 1s

k» totalFalses = e[n-1] + f[n-1]
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t=i-f + totalFalses

d=b?t:f

Scatter input using d as
scatter address



Radix sort: Global

Input Sequence

Digit Histograms

Digit Flags

Histogram Scan

Flag Scan

Output Position

Scatter Output
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Cumntaem 4Yncrno o6bEKTOB B KAXXO0OWN SYENKe

1. Cuntaem 4mcrno oOBLEKTOB B KaXXOoW a4enke
2. [Nony4nnun nHgekc onsa nepBoro o6beKTa KaXxaon S4enkm n ee pasmep
3. Ob6pabotaem kaxayt s4enKy ogHMM/HECKONBbKMMKM NOTOKaMu

Sorted Cell ID Array A
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Build Collision Cell list

Cell Index & Size Array ldx) !dx = Cell index in sorted Cell ID Array
H = Number of home cell IDs

@@ ...... P = Number of phantom cell IDs
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- Fast Radix Sort for Sparse Linear Algebra on GPU, Polok et al, 2014
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