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B)XI 4y &% (Spatial Partitioning Algorithm)
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« ¥)5MF& ( Uniform Grid )
- EXX8EE ( Bounding Volume Hierarchy )

e Linear BVH

. %fliﬁﬁf.’: (Morton Code)

1T7H93E (Parallel Construction)

-

TJE}_ (Parallel Traversal)



el

ISCAS +o#4nesin

dll

f?'-: ( B O u n d i n g VO I u m e ) institute of Software, Chinese Academy of Sciences

R (REGIFRA T REL E VAHER R, FRITES

o



ISCAS to#snatnyn

@ E% f‘?.: ( B Ou n d i n g VO I u m e ) Institute of Software, Chinese Academy of Sciences
- FHEE=

Axis-Aligned Bounding Box Oriented Bounding Box Bounding Sphere
(AABB) (OBB)



Institute of Software, Chinese Academy of Sciences

ISCAS +to# 8 madmin

(Bounding Volume)

« AABB




ISCAS +o#%nadmyn

/'_‘Q I\-Ej ! . IJ s lrflr :i Institute of Software, Chinese Academy of Sciences

- HEF$3E % (Sort and Sweep )

Active List

[bo, by ..] by




ISCAS to#&matmen

§ I"Ej ﬁIJ ﬁj\%[ 5£ Institute of Software, Chinese Academy of Sciences
- ¥)51M4& ( Uniform Grid )

EEMAERSTB—. SmigsgxR




ISCAS +o#%nadmyn

/'_‘Q I\-Ej ! . IJ s lrflr :i Institute of Software, Chinese Academy of Sciences

& ( Bounding Volume Hierarchy )

ﬁ\ll
s
(&l




IScAS

Linear BVH

« 21585 (Morton Code) |
;-c DI H= orton ode 0 1 2 3 1 4 5 6 7
000 o001 010 o011 1 100 101 110 111
|
|
- 0
__ Tnnu 000000 000001 ' 000100 000101 | 010000 010001 ' 010100 010101
uint exg Bitsluint v, |
|
7 * 0x00010001u) & 0xFFOOOOFFu; 1 000010 000011 ' 000110 000111 ' 010010 010011 010110 010111
. 001 .
0000101u . :
0000011u 03 - I
L L - il . |
5 : 2
10000005u) & C : o1o | 001000 001001 ' 001100 001101 ' 011000 011001 ' 011100 011101
|
|
ﬁl 001010 001011 | 001110 001111 ' 011010 011011 011110 011111
|
- o e o aE N S O O il T = o= o o o o on o o Bn B B
4 |
. |
et T L o T ) Jop | 100000 100001 (100100 100101 '110000 110001 110100 110101
|
Real(0)), Real(1023)) ; 5 '
-. : _ (2, |100010 100011 ' 100110 1001111110010 110011 110110 110111
. : |
Real (1023) ) : |
|
6
{10 |101000 101001 ' 101100 101101111000 111001 8 111100 111101
|
|
- i
{7y | 101010 101011 101110 1001111111010 111011 111110 111111
|




Linear BVH

« ZdRf8 (Morton Code)

uint expandBits(uint v)

xFFO000FFu ;

uint mortondD(Real x, Real y, Real z)

1), Real(0)),
Real(0)),
(1024), Real(0)), Rez
1ts((uint) x) ;

00

01

10

11

00

01

IS5cAS

10 11

»
N

1001 g 1101
/ > »

1010

\ 4




00

01

10

11

Linear BVH

« 255 (Morton Code)

00

01

10

11

ISCAS ¢t o#%nensun

Institute of Software, Chinese Academy of Sciences

;/
4

/.

"

1101

1010 q

0100

1001

1010

1101




00

01

10

11

Linear BVH

« 255 (Morton Code)

00

01

10

11

ISCAS ¢t o#%nensun

Institute of Software, Chinese Academy of Sciences

;/
4

/.

"

1101

1010 q

1010

1101




Linear BVH

« BEF _X]E4ga145% (Ordered binary radix tree)

c AT RBE-HTFHRHE @

» RS (L NIRRT F TR E @
HyE KSRy, NXIE ® i
=i,j € [i,j], FiaF3\IE 1
X 3Z E

6(1,j) =2 6@, )

[=l=ey

[==1=]

lmocococo( o
[=EN=l=T=] "
[=l=EY=]=18"
OO0 (W
EEY T Y S
[y Y

|_\oo_\_\( (@)

[=l=Y=JENNEe,

Tero Karras, Maximizing Parallelism in the Construction of BVHs, Octrees, and k-d Trees, High Performance Graphics, 2012
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int delta_min = delta(j, i - d); CJ @)

int len_max = 2; - .

while (delta(i, i + len_max * d) > delta_min) i

{ I @ O
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° *@@ﬁfi *@@AABB <7Lytq§t% q ) LBVH_CalculateBoundingBox

int idx = bvhNodes[i + N - 1].parent;
while (idx != EMPTY) // means idx ==

{ const int old = atomicCAS(flags.begin() + idx, 0, 1);
if (old == 0) return;
assert(old == 1);

const int _idx = bvhNodes[idx].left;

const int r_idx = bvhNodes[idx].right;
const AABB |_aabb = sortedAABBs[l_idx];
const AABB r_aabb = sortedAABBs[r_idx];
sortedAABBs[idx] = l_aabb.merge(r_aabb);

// look the next parent...
idx = bvhNodes[idx].parent;
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Sutherland-Hodgman algorithm
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Velocity-based method
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Position-based method

v' [Miiller et al. 2020]: Detailed Rigid
Body Simulation with Extended
Position Based Dynamics

v’ [Lan et al. 2022]: Affine Body
Dynamics: Fast, Stable and
Intersection-free Simulation of Stiff
Materials
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* Ball-And-Socket Joint

Cirans =X1+1r;1— X9 +1;=0
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* Piston Joint:

C _ (1 + 71 =X +70) - 1o —0
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e https://developer. nvidia. com/blog/author/tkarras/
e https://luebke. us/publications/eg09. pdf
e http://ode. org/wikiold/htmlfilel5. html

e https://en.wikipedia. org/wiki/Suther |and%E2%80%93Hodgman
algorithm
* Daniel Chappuis, Constraints Derivation for Rigid Body Simulation in 3D, 2013
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