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Cache-efficient Graph Cuts on Structured Grids
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Graph Cuts Grid-like Topologies Compact Representation (CR) Structure of Arrays (S0A) Blocked Layout (BLK)

- 2D/4C 2D/8C Adjacency list On-the-fly addressing . N ™ (&) 4 (y&eT) €3) 4 (2& ) €3) 4 W - (g T
K JUuO ] 1 OUUd
) \_ ) 000000 | 000001 | 000010 | 000011 | 000100 | 000101 | 000110 | 000111
' next 001000 | 001001 | 001010 | 001011 | 001100 | 001101 | 001110 | 001111
, [T T]:ﬂ-»; head 4 N\ 010000 | 010001 | 010010 | 010011 | 010100 | 010101 | 010110 | 010111
Ly [ ] [ ] l I [ ] D [ ] [ ] [ ] 011000 | 011001 | 011010 | 011011 | 011100 | 011101 | 011110 | 011111
100000 | 100001 | 100010 | 100011 | 100100 | 100101 | 100110 | 100111
j \_ J 101000 | 101001 | 101010 | 101011 | 101100 | 101101 | 101110 | 101111
rJ+T¢] —U C:E €:> s ~ 110000 | 110001 | 110010 | 110011 | 110100 | 110101 | 110110 | 110111
3D/6C 3D/26C ( ),. - CC [ ] [ ] [ } [ ] D [ ] [ ] [ ] 111000 | 111001 | 111010 | 111011 | 111100 | 111101 | 111110 | 111111
e ™ left(u) = u & 000111, ? w—1 : u—>57
right(u) = (~u) & 000111y 7 uw+1 : u+ 57
[ ][ Jl I[ ] D[ J[ J[ ] top(u) u & 111000, 7 u—8 : u — Yo,
\_ /U ) bottom(u) = (~wu) & 111000, 7 u+8 : u+ Yy,

0 pointers array of structures

Speedup and Memory Reduction

BK: [Boykov & Kolmogorov 2004], LS: [Liu & Sun 2010], OBK: optimized BK (CR+S0A+BLK) OBK vs. state-of-the-art (average speedup)

Speedup OBKvs. BK (64-bit) —e—Xeon —m—Corei3 —a—Corei7

total 2D/4C D 2D/4C S 3D/6C 3D/26C
bone.n6c10 speedup memory liver.n6c10 speedup memory babyface.n6c10 speedup memory adhead.n6c10 speedup memory LBO7-bunny-med speedup memory 10x
o | 2 OBKvs.BK | 25x | 44x | 42x | 3.0x
e, ' ” OBKvs.VPP__ | 2.0x | 18.4x
WM » 7X
. 352 MB I 184 MB 224 MB 556 MB , >-2X 267 MB o OBK vs. IBF> 17.0x 6.7x
- - — >
256 x 256 x 119 OBK+LS BK OBK 170x 170 x 144 OBK+LS BK OBK OBK+LS BK OBK 256 X 256 X 192 OBK+LS BK OBK 202 x 199 x 157 BK OBK  OBK+LS BK OBK ax maXfIOW 14 ZO 21 40 41 48
1core 4cores 1 core 4 cores 1 core 4 cores 1 core 4 cores 1core 4cores 3X O B K VS, B K mm
2X
flower speedup memory person speedup memory hmdman speedup memory family speedup memory panorama speedup memory » OBK VS, VPP m 21 .7X _—
43 MB ——— 43 MB %> MB R 62 MB 82MB 12 3 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
~ OBKvs 1BFs | 23x | ieex | sox | zax
I 13MB I 13MB I 28 MB I 24 MB I 29 MB Speedup breakdown (Core i3, 64-bit) ——CR —&— CR+S0A —m— CR+SoA+BLK VPP: [Arora et al. 2010], IBFS: [Goldberg et al. 2011]
= e = - . 10x
600 x 450 OBK+LS BK OBK 600 x 450 OBK+LS BK OBK 578 x 1026 OBK+LS BK OBK 752 X 566 OBK+LS BK OBK 1071 x 480 OBK+LS BK OBK Ox
3 cuts 1 core 4 cores 3 cuts 1 core 4 cores 6 cuts 1 core 4cores 20 cuts 1 core 4cores 21 cuts 1 core 4cores
8X
tsukuba speedup memory venus speedup memory teddy speedup memory penguin speedup memory house speedup memory 7X
4.5X 18 MB 4.3X 27 MB 5.9x 27 MB 4 MB 6.0x 11 MB 6X
5X
Ny 2.0x 1.9x 2.7X 4x
2.2 4 MB o
-l . B : 5 Source code & Benchmark:
- = o= . . o= y http://eridcut
384 x 288 OBK+LS BK OBK 434 x 383 OBK+LS BK OBK 450 x 375 OBK+LS BK OBK 122x 179 OBK+LS BK OBK 256 X 256 OBK+LS BK OBK 1x p ¢ g rl c u ¢ co m
15 cuts 1 core 4cores 19 cuts 1 core 4cores 59 cuts 1 core 4cores 256 cuts 1 core 4cores

256 cuts 1core 4 cores 1 2 3 4 5 6 7 89 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48



