=T3S 12-37A-08-08 LB A5 =2 *12-08 Vol.37A No.08
http://dx.doi.org/10.7840/kics.2012.37A.8.669

H.264/AVCE 1% &4 54 7 A & <y 35
N Z

Fast Integer-Pel Motion Estimation
Based on Statistical Property for H.264/AVC

Jin-young Noh®, Min-cheol Hongo

B =ollA= H264/AVC 5937 538t WhAle 917k = 2A<) wE B 5AE 883 A5 3 =]
of 3 A W oS5 el sl Al A E5E2] w1 el 23t $A SA4E Aesha ol
of meh Al F=3t £5o] 249 A 99 m=E AAske WAl His) Z1sdek tee], 4 71k
=AY A oSl A7 TAFS A flsle] HA E53 ol HE3 £S5 T AW AN 9Y
weo gk 4 FAE 7IkeR sk A4 9 A8Hem BA el il Aokl A3 AaE S

71 WA} wlasted Aok WA o] ik Arke) eSSl o gl
Key Words : H264/AVC, S22 HE, ¢ =5, S8 44 g9 2= +5 S
ABSTRACT

In this paper, we propose an efficient fast integer-pel motion estimation for H.264/AVC using local statistics
of local motion vectors. Using neighboring motion vectors, we define a new statistical property that is used to
determine a mode of motion search range of current block. In addition, an adaptive motion search range
compensated method that is based on cumulative statistics of previous coded blocks is addressed to solve the
problem of the statistical motion search range decision method. Experimental results show that proposed

algorithm has the capability to reduce the computational cost over the other methods.
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® 3. CIF %44 BDPSNR % BDBR H|3L
Table 3. BDPSNR and BDBR comparisons of CIF sequences

PSNR(dB) Bitrate(kbit/sec) BDPSNR(dB) BDBR(%)
S P At At Aok At
equence | Q FS EPZS ] FS EPZS ] EPZS ] EPZS ]
i 1A 1A v
16 4728 4728 4728 | 85213 | 847.07 | 85135
. 24 42.60 4258 4259 | 189.10 | 187.17 | 18950
Akiyo 0.01 -0.03 -0.20 0.68
32 37.44 37.38 37.43 50.40 49.92 50.80
40 32.42 32.38 32.41 17.66 17.45 17.75
16 46.10 46.09 46.08 | 2,578.71 | 2,576.29 | 2,580.23
. 24 39.11 39.11 39.09 566.29 565.68 566.96
Container 0.00 -0.03 0.03 0.64
32 33.54 33.50 3350 | 11633 | 11562 | 11634
40 28.72 28.64 28.67 30.75 29.80 30.31
16 46.40 46.40 46.40 | 4,437.69 | 4,399.62 | 4,434.83
24 39.72 39.70 39.71 1,167.94 1,157.21 1,180.73
Foreman 0.03 -0.16 -0.64 3.39
32 34.16 34.08 34.10 284.18 279.66 295.95
40 29.50 29.41 29.37 102.01 97.10 111.16
16 46.54 46.54 4654 | 8,488.15 | 8,390.06 | 8,409.90
. 24 38.75 38.76 38.75 3,792.29 3,747.19 3,765.65
Mobile 0.06 0.02 -0.97 -0.30
32 31.23 31.22 31.23 1,166.32 1,155.51 1,165.06
40 24.99 24.95 2495 | 26323 | 25967 | 263.73
16 46.78 46.78 46.79 | 7,178.17 | 7,069.61 7,147.07
24 39.90 3991 3991 2,896.46 | 2,842.08 | 2,900.37
Stefan 0.09 0.13 -1.46 2.12
32 33.07 33.08 33.08 854.22 845.05 886.48
40 27.07 27.06 27.07 250.47 249.37 272.55
kY 0.04 -0.07 -0.65 1.31
E 4. CIF 378 244 oAlE A7 vl
Table 4. Motion estimation time comparisons of CIF sequences
Total MET (sec) FS ©j¥] MET | EPZS ©|¥] MET
Sequence QP
FS EPZS A k4] 7K %) A7 EH %)
16 5,339.45 224.15 219.96 959 -1.9
, 24 4,533.18 231.04 226.26 95.0 2.1
Akiyo
32 3,202.68 218.77 212.72 934 2.8
40 2,366.09 186.19 176.46 925 52
16 7,128.51 216.96 210.61 973 2.9
Container 24 7,340.95 232.24 226.76 96.9 2.4
ontame 32 5,085.96 252.49 241.10 296.0 45
40 4,054.31 24421 221.32 945 9.4
16 10,870.29 290.19 259.36 97.6 -10.6
Foreman 24 8,573.69 296.53 263.89 96.9 -11.0
32 6,316.93 319.12 271.93 957 -14.8
40 4,590.48 305.39 256.63 94.4 -16.0
16 12,781.44 286.86 247.71 98.1 -13.6
i 24 11,651.01 295.08 251.74 978 -14.7
Mobile
32 9,585.08 339.36 265.07 972 219
40 7,619.31 376.14 276.80 96.4 26.4
16 12,363.95 319.32 266.47 978 -16.6
Stefan 24 10,659.47 317.54 265.11 975 -16.5
32 8,152.62 325.79 262.25 96.8 -195
40 6,165.61 336.84 257.46 95.8 23.6
H -96.18 -11.82
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Table 5. Average search points comparisons per block of CIF sequences

Seauence P 5 W A 27 FS of¥] 74 | EPZS din] 714
q FS EPZS AP A% A% | AR AER%)
16 421.20 229 1.93 -99.54 -15.69
Ak 24 309.97 2.73 2.56 -99.17 -6.38
o 32 157.75 3.60 343 -97.83 -4.51
40 76.81 3.84 3.77 95.09 -1.70
16 840.18 3.30 3.04 -99.64 -7.89
Contai 24 586.58 3.34 3.57 -99.39 7.05
ontamer 32 320.65 5.83 5.31 98.34 -8.87
40 165.05 6.57 5.19 -96.86 -21.09
16 1011.13 9.47 6.91 -99.32 -27.03
. 24 752.85 9.38 6.83 -99.09 27.18
oremat 32 446.06 11.78 7.63 9829 35.21
40 235.97 1091 7.56 -96.80 -30.69
16 1080.13 16.22 8.44 -99.22 -47.93
Mobil 24 912.36 16.14 8.31 -99.09 -48.51
ovte 32 702.5 20.12 8.90 -98.73 -55.77
40 431.39 21.24 8.96 97.92 -57.80
16 1089.91 16.09 9.03 -99.17 -43.90
Stef 24 940.42 15.69 8.70 -99.07 -44.54
eran 32 685.30 17.01 8.51 -98.76 -49.96
40 414.43 17.55 8.51 -97.95 -51.53
3 -98.46 -28.96
6. 7 wAH H9% MVD < Bl [3] I Richardson, H264 and MPEG-4 Video
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