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Fast Hierarchical Search Method for Multi-view Video Coding
Yoon Hyo-Sun' - Kim Mi-Young™

ABSTRACT

Motion estimation (ME) that limits the performance of image quality and encoding speed has been developed to reduce temporal
redundancy in video sequences and plays an important role in digital video compression. But it is computational demanding part of the
encoder. Multi-view video is obtained by capturing one three-dimensional scene with many cameras at different positions. ME for
Multi-view video requires high computational complexity. To reduce computational complexity and maintain the image quality, a fast
motion estimation method is proposed in this paper. The proposed method uses a hierarchical search strategy. This strategy method
consists of modified diamond search patten, multi gird diamond search pattern, and raster search pattern. These search pattems place
search points symmetrically and evenly that can cover the overall search area not to fall into the local minimum or exploits the
characteristics of the distribution of motion vectors to place the search points. Experiment results show that the speedup improvement of
the proposed method over TZ search method (JMVC) can be up to 1.2 ~3 times faster while maintaining similar video quality and bit
rates.
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Fig. 1. Flowchart of TZ Algorithm
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Fig. 2. Search patterns of TZ Algorithm
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Fig. 3. Search patterns of the proposed motion estimation method
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Table 1. Experiment Conditions

Quantization | search | the number of

SEAUENCE | parameter (QP)| area frames

Exit
Ballroom

- 2220,

Uli B 31 +96 100
Racel
Flamenco?
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Table 2. Simulation Results : Average PSNR_Y(dB) and Average Bitrates
TZHI TZ Proposed method
G ?Rapzs PSNR_Y (dB) Iﬁfl;‘:)s“"f PSNR_Y (dB) Iﬁ(“;:f PSNR_Y (dB)
22 797.09 39.84 794.72 39.85 812.83 39.83
B 27 340.29 3828 337.60 3803 351.83 3827
o 32 179.06 36.39 177.44 36.44 193.81 36.38
37 107.05 3411 105.36 17 11765 3409
2 4154.02 3898 414845 3899 4171.33 3898
_ 27 2202.02 36.96 2197.35 3697 21543 36.96
. 32 1225.13 34.42 121534 3440 122997 3443
37 675.33 31.60 667.83 3162 679.14 3161
22 1504.70 39.05 1494.35 39.4 1520.81 39.05
2 758.73 36.80 751.27 36.82 T79.62 36.80
Ballroom
32 40738 34.25 402,10 .28 423.33 HH
37 230.66 3156 226.70 3156 242,00 3154
2 1230.89 39.90 1204.80 39.92 1250.82 39.88
27 603.72 37.24 582.93 37.30 622.14 37.06
Racel
32 31407 3456 29858 3463 32713 3431
37 187.63 31.81 174.83 319 198.78 3152
2 1773.06 41.25 1759.47 41.26 179161 41.25
27 973.98 839 962.37 3842 989.82 3840
Flamenco2
32 52856 3%.37 521.85 35.39 537.9 3538
37 284.36 32.36 278.78 3238 291.84 3238
Table 3. the Bjontegarrd Delta (BD) bitrate and BD-PSNR values
BDPSNR(dB) BDBitrate(%)
Sequence TZ TZHI TZ TZHI
VS, VS. Vs, Vs,
Proposed method Proposed method Proposed method Proposed method
Exit -0.07 -0.17 554 6.8
Uli -0.03 -0.01 09 041
Ballroom -0.19 -0.13 4% 34
Racel -058 -0.34 1468 8.23
Flamenco2 -0.15 -0.07 334 151

AL 7Y, TZ &4 719 zeEn TZHI17)e] Ha
PSNR3#} BitRate® Table 20 UER)2: BD-PSNR3#}
BD-BitRateE Table 30| #|Ajatdch Ata 719, TZ
g TZHL 84 7149 249 34 A7+ Table 49 1}
Eti2lc}. Exit® Ballroomell Al A|skst 719& TZ &4 7]
Meth 22 FA9 AMEE oF 0% BAAZIG A

$HdE 22 007(dB), 019(dB) A3Hg Mol WA uE
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TZ &4 7145d 94 34 o 003(dB) Aat vlEZL
09Kbps S7HetAlet &29) 34 Adge o 66% waA
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Table 4. Comparison values of total motion estimation time

— Proposed o Proposed
Sequence QP method AT(%) method AT(%)
(sec) (sec) (sec) (sec)
2 82615 46515 0.44 N2 46515 0.40
) 2 5471 41941 0.44 69999 41941 0.40
ot 32 70484 39197 0.44 64453 39197 039
K (] 4855 37091 043 60665 37091 0.39
2 204897 125769 0.39 386956 125769 0.67
_ 2 188061 116867 038 355760 116867 0.67
i 32 177220 109849 038 324375 109849 0.66
7 160546 103575 0.35 298839 103575 065
2 88437 50848 043 83309 50848 0.39
7, 82561 47492 042 78003 47492 0.39
Ballroom
32 8475 43932 0.44 72337 43932 0.39
37 73980 41188 044 67215 41188 0.39
22 98219 54840 0.44 215806 54840 0.7
2 89408 50226 0.4 199540 50226 0.75
facel 32 78869 45866 0.42 176361 45866 0.74
37 67291 42235 0.37 154004 42235 073
2 54598 28960 047 69597 28960 058
27 52245 27766 047 65944 27766 058
Flamenco?2
32 49548 26334 047 61253 26334 057
7 47157 24660 048 60091 24660 059
Table 5. Simulation Results : Ballroom (QP 37)
sequence FS TZ TZHI Proposed method
BIT ; BIT . BIT . BIT ;
i | TS0 | T | | P | || | e | B | | e |2
0 view | 3211 | 29515 | 417191 | 32.00 | 20624 | 7135 | 3208 | 299.02 | 696500 | 3208 | 300.71 4757
1 view | 3124 | 15654 | 434363 | 3119 | 15724 | 9622 | 3L14 | 16189 | 1102800 | 3110 | 17454 | 5406
2 view | 3218 | 24580 | 427006 | 3215 | 24904 | 7434 | 3213 | 25083 | 733600 | 3211 | 26390 | 483
I view | 3124 | 15323 | 436203 | 3119 | 15352 | %7 | 3LI5 | 15775 | 1211400 | 3109 | 17137 | 5476
4view | 3154 | 26880 | 428528 | 3150 | 27207 | 7578 | 3147 | 20625 | 757400 | 3148 | 28994 | 494
5view | 3176 | 17195 | 434723 | 3168 | 17213 | 9745 | 3163 | 17671 | 1199800 | 3156 | 19093 | 54%
6 view | 3180 | 26547 | 428527 | 318 | 26740 | 7666 | 3182 | 2719 | 767600 | 3183 | 28337 | 498
7view | 3117 | 24494 | 430623 | 3113 | 24584 | 8458 | 3109 | 25087 | 928900 | 3109 | 26126 | 5260
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