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An Adaptive Motion Vector Estimation Method for Multi—view Video Coding Based

on Spatio—temporal Correlations among Motion Vectors

ga¢, 2oy’
At ARHFE T, AgEdsE wae st

Hyo—Sun Yoon(estheryoon@hotmail.com)®, Mi—Young Kim(kimmee®@dorip.ac.kr)"™

Qo

2 F4L2 594 Ul Ak F5E dolHE AAS ] witel 9 dFolA T 98-S
SHAIRE B ARMES 8RR ANES Fol7] f% B 14 S 4 7ol AtEo] g
Al HIT S= ahube] 3A1 U4 o] Al A thre] FhEtE sk o R TAIA Ht oo
AN ghE) Groll vlg|ste] Zrbetth mebA gA A vt e E F&40® Baslkelr] $d 49
F4 71¥e] dasith 2 =dodlAe EE9 AFE FHdY BE5Y 249 546 e AgHoR
A e S Melste] §49 WEE FA45te 549 F4 7S Ajtsith. AF A3 Abek 24
FA 7199 A%5S IMVC(Joint Multi-view Video Coding)] TZ® 3} A EA 719 o] A3} nlwst
A9, 9 shd BAE R EFS vsh AR 249 A Has AXNES 247 oF 10~75%, PV%E
=AUt}

Abstract

Motion Estimation(ME) has been developed to reduce the redundant data in digital video signal. ME
is an important part of video encoding system, However, it requires huge computational complexity of
the encoder part, and fast motion search methods have been proposed to reduce huge complexity.
Multi- view video is obtained by capturing on a three-dimensional scene with many cameras at
different positions and its complexity increases in proportion to the number of cameras. In this paper,
we proposed an efficient motion method which chooses a search pattern adaptively by using the
temporal-spatial correlation of the block and the characteristics of the block. Experiment results show
that the computational complexity reduction of the proposed method over TZ search method and FS
method can be up to 70~75% and 99% respectively while keeping similar image quality and bit rates
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3. AMyzA

o] A¢k 7S Intel Pentium (R) D CPU 3.40Ghz, Quantization search the number
099GB RAM3H4 o 83191 IMVM 602 A} Parameter (QP) area of frames
Sil=y 2322 2377 +96 100
H 4. 48 A0 330 HIEY
oAl P TZ TZH H o |
(kbps) (0B) (kbps) (0B) (kops) (dB)
22 794.7 39.85 797.0 39.84 810.1 39.83
A 27 337.6 38.30 340.2 38,28 3522 38.01
32 1774 36.44 179.0 36.39 192.8 36.38
37 105.3 3417 107.0 34.11 17.6 34.09
22 4148 4 38.99 4154.0 38.98 41713 38.98
5 27 2197.3 36.97 22020 36.96 22134 36.96
32 1275.3 34.40 12251 34.42 1227.9 34.39
37 667.8 31.62 675.3 31,60 679.1 31.61
22 1494.3 39.04 1504.7 39.05 1520.8 39.05
c 27 751.2 36.82 758.7 36.80 776.3 36.80
32 402.1 34.28 407.3 34,25 4223 34.24
37 226.7 31.59 230.6 31.56 2415 31.54
22 1204.8 39.92 1230.8 39.90 1366.3 39.78
5 27 582.9 37.30 603.7 37.24 690.2 37.05
32 2985 34.63 314.0 34.56 362.5 34.31
37 1747 31.95 187.6 31,81 216.8 31.54
22 1759.4 41,26 1773.0 41,25 1790.6 4.25
. 27 9623 38.42 973.9 38.39 987.8 38.38
32 521.8 35.39 5285 35.37 5423 35.37
37 2787 32.38 284.3 32.36 291.8 32.36




H 5. A ZAn S FH AZH
odAr P TZH Hok |4 AT TZ Hob|H AT
(sec) (sec) (%) (sec) (sec) (%)
22 82615 38567 -0.53 77122 38567 -0.50
A 27 75471 35120 —0.53 69999 35120 —0.50
32 70484 32871 -0.53 64453 32871 -0.49
37 64855 31545 —0.51 60665 31545 -0.48
22 204897 99738 —0.51 386955 99738 —0.75
5 27 188061 89940 -0.52 355760 89940 -0.75
32 177220 84337 -0.52 324375 84337 -0.74
37 160546 74709 —0.52 298839 74709 —0.75
22 88437 43320 —0.51 83309 43320 -0.48
c 27 82561 40451 —0.51 78003 40451 -0.48
32 78475 38338 —0.51 72337 38338 —0.47
37 73980 35623 —0.52 67215 35623 —0.47
22 98219 41003 -0.58 215806 41003 -0.81
5 27 89408 37912 —0.58 199540 37912 —0.81
32 78869 33508 -0.58 176361 33508 -0.81
37 67291 30800 -0.56 154004 30800 -0.80
22 54598 24458 —0.55 69597 24458 —0.65
e 27 52245 23120 —0.56 65944 23120 -0.65
32 49548 21438 -0.56 61253 21438 -0.65
37 47157 21130 —0.55 60091 21130 —0.65
¥ 6. &% Z1 -Ballroom (37)
Sequence FS TZ
Ballroom (kbps) (dB) Encoding Time(sec) (kbps) (dB) Encoding Time(sec)
0 View 295,154 32,105 417191 296,236 32,091 7135
1 View 156,544 31,244 434363 157,240 31,194 9622
2 View 245804 32.183 427006 249,136 32,147 7434
3 View 153,232 31.236 436203 153,522 31,194 9578
4 View 268,886 31.535 428528 272,074 31,499 7578
5 View 171.945 31,756 434723 172.129 31.683 9745
6 View 265,474 31,889 428527 267.400 31,854 7665
7 View 244,938 31,167 430623 245 840 31,131 8458
Sequence TZ A otz [t
Ballroom (kbps) (oB) Encoding Time(sec) (kbps) (oB) Encoding Time(sec)
0 View 299,022 32,079 6965 300,706 32,066 4287
1 View 161.892 31.141 11028 174,544 31.107 4580
2 View 250,826 32,125 7336 263,902 32.109 4336
3 View 157.746 31.149 12114 171,370 31,087 4590
4 View 276.252 31.474 7574 289.940 31.482 4347
5 View 176.706 31,627 11998 190,932 31,559 4608
6 View 271,952 31.816 7676 283 370 31,827 4379
7 View 250.866 31.093 9289 261,260 31.088 4496
A 71, TZ 719 18]3 TZH 7199l 3+ PSNR Tz} T719] 3H4, v E=F a1 49 34 Ak
¥ BitRates [3£ 4]oll UERAA L, AT 71, TZ 71 [3% 6]l YEFUiSit). 18] IBD-PRNR¥} BD-BitRate
il TZH 71989 219 4 A2 [ 5ol Lhe} < [ 7ol AAI&FSTt
welch Exit, Ballroom 4744 7ok 714 TZ 7|H R}
QP 374 @ Ballroom®’dol A Algtek 713} FS, A FA AZFS oF 50% HAaAA 34 3k W




Sxlgl WElS O] ALSZHY MM OI8E CHIM HICIQ £35S I8t N3N 2XY WH 35 718 43
7. 4% Zu - BDPSNRI} BDBitrate
BDPSNR BDBitrate
oiAb Tz TZH Tz TZH
Vs. Vs. Vs. Vs.
k7| k7|8 k7|8 k7|8
A —0.20 —0.30 8.1 9.4
B —-0.04 —0.01 0.9 0.4
C —-0.18 —0.12 47 3.2
D -1.02 —0.79 27.3 201
E -0.17 —-0.08 3.5 17

oA At 71W 3t FAFsEG on, A HIE ] glofA
of 80Kbps 4.7Kbps Z+7} %7?6}91‘3} Racel %3l A
At 714 o}
I- /\]71 og;,q uu}a 74] EI_7<1ol mhﬂg_ _ir:xh'f} :'[: 9\}1
W, 31 el A of 1(dB) AsHE By ) M=
s1elA] <F 270Kbps Z7Fekelck. Uliel A Algk 7]
TZ 71 B 89 F4 A7 o Terange
24 229 NEE 24T S+ 99, 343 Aol A A
ob7Ia wlsasla, WAl WIEZA] 614 09Kbps
=73t} Flamenco2ol Al 2219 F4 A7+ <
oA oz A WMEE FAT 5 AR
shd Wl A ARb7It HlSza A, BA Bl E gl §l
o4 35Kbps <7tk

Exit, Uli, Ballroom, Racel, Flamenco2 %3/gll4] #l
Qb 71RE TZH 719 ®vh 224 34 AR 50% ©]
S AANRAL G 5 el A AR 71 frAke
sHAS walon, B HE] glojA o 94Kbps,
0.4Kbps 3.2Kbps, 20. lepS 1.7Kbps 242+ 718kt

[3% 6]o1 A At 7192 FS7IM R 94 shde oF
0.09(dB) A}, Ay H]EEkg oF 17Kbps & 7}8HA1 5k
°F 9% o2 WEA &

2 g
8 AAES ARska, g Age 270 e @
A B59) 24 AL AgH oz Heste] 49

g
7%, TZ1 71\82] st vlatsksls o

, AE 712
TZL 719 9] $49 F4 AIRES 50%014 ZolHA gt
Ay A N EF oA fAkeE s BYlom
TZ 7199 457} mustd s o At 718 TZ 71
wr} gAQ) F4 £E5 oF 2~5u PIAA %37
o] w2 Racel B4-& Aelskal frAket shd ) vlE
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