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ABSTRACT

The latest standard H.264 coding methods show better efficiency compared to the former coding standards
from the tate distortion point of view, but also lead to high complexity. In this paper, we propose an adaptive
and fast interfinira prediction algorithm for H.264 video coding. In the inter prediction algorithm, an effective
and simple mode selection method is proposed, which can adaptively adjust to motion estimation to reduce
complexity. And proposed intra prediction algorithm reduces its complexity by using calculated Minimum
Rate-Distortion costs in the prediction of Intra 16x16 and 4x4 modes. From experiment using JM8.4, our
algorithm can reduce about 60.9% of computation time as compared to JM, with only negligible PSNR and
bitrate degradation.
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T 4. IM_FFS¢} Algke &a|Ze] A% v E(QP=28)

QP 28 difference(Proposed-JM_FFS)
Sequences PSNR | tot_t ME_t |{INTRA_t| bitrate
[dB] | [%] [%] [%] [%]
akiyo -0.096] -50.178] -51.641| -46.088] 0.313
bridge -0.101| -40.060| -51.950| -29.891| 0.965
bus -0.095} -30.326| -17.878| -33.453| 2.115
coastguard | -0.090| -28.225| -18.901] -26.640| 0.652
container -0.038{ -37.841| -32.709| -35.915| 1.441
flower -0.081| -32.714| -17.830{ -37.332| 1.199
football(1) | -0.034| -15.411| -13.064| -12.787| 0.467
football(2) | -0.038| -18.887| -10.383| -23.894| 0.994
foreman -0.064| -30.092| -22.338| -30.706|, 0.827
mobile -0.126] -27.884| -14.308| -31.368| 1.410
M&D -0.060| -44.279) -43.886| -40.857| 0.635
stefan -0.070| -26.484| -15.590| -33.456| 0.871
table -0.064| -35.781| -30.512] -34.346| 1.917
tempete -0.098{ -27.701| -14.522| -30.265| 0.313
vectra -0.071| -22.421| -15.126] -24.223| 0.747
waterfall -0.0401{ -32.174| -21.922| -32.861) -0.174
average -0.073| -31.279| -24.535| -31.505| 0.918
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E 5. IM_FS$} Aote dare)Ed] Ag vl B(QP=28)
QP 28 difference(Proposed-JM_FS)
PSNR | tot_t | ME_t |INTRA_t| bitrate

Sequences | vamy | 1% | (%1 | 1% | [%)
akiyo -0.097| -49.731| -50.535] -46.444] 0.343
bn'dge -0.103| -45.196| -67.018} -30.037| 0.980
bus -0.093| -43.212| -62.497| -34.035| 2271

coastguard | -0.081] -42.137| -63.364| -27.558| 0.574
container | -0.040] -45.837 -60.029| -35.550{ 1.203
flower -0.078| -42.023| -60.736| -37.037{ 1.185
football(1) | -0.031| -35.800| -63.868| -15.021] 1.518
football(2) | -0.037| -35.781] -63.793| -24.048] 1.061
foreman -0.066| -40.073| -56.530| -29.619| 0.898
mobile -0.127] -39.366{ -60.405{ -31.435| 1462

M&D -0.058| -46.378| -51.743| -41.503{ 0.568
stefan -0.082| -37.479| -55.810] -34.695| 11.668
table -0.062| -46.793) -63.894]| -36.169| 2.097
tempete -0.102| -39.305| -59.204| -30.255! 0.318
vectra -0.072| -35.666| -58.706| -25.304| 1.081

waterfall -0.041! -42.642| -60.291| -33.566| 0.051
average -0.073| -41.714{ -59.901| -32.017| 1.705

E 6. IM_FFS9} Aok dul&e] A% vlx B(HID
PSNR| tot_t | ME_t [INTRA_t|bitrate
[dB] [%] [%] [%] [%]
QP 40 | -0.047| -40.414| -35.155| -40.128] 0.769
QP 36 | -0.063] -36.887| -31.021] -36.018 0.847
QP 32 | -0071] -33.981] -27.335] -34.036| 0.863
QP 28 | -0.073] -31.279| -24.535] -31.505] 0.918
| QP24 |[-0079] -27.849] -19.877] -28.530] 0.710

Sequences

E 7. IM_Fss} Alcke dwe)Ee A% wiw E(Fdzh

PSNR| tot_t | ME_t |INTRA_t|bitrate
[dB] [%]1 [%] [%] [%]
QP 40 | -0.051| -46.891| -55.079] -40.210| 1.175
QP 36 | -0.061| -45.281| -57.359| -36.366| 1.613
QP 32 | -0.069] -43.649| -58.864| -34.099]| 1.732
QP 28 | -0.073| -41.714] -59.901] -32.017[ 1.705
QP 24 | 0079 -39.102] -60.174] -29.176] 1.310

Sequences

QP7} 40 7% IM_FFSol| ®jsix A 2353}
AlZte] g 40% ol FaEe AeY/QlEzR} oS
AZYe] ZF 35% 2} 40% ol AdAgclh o ub
& | ESL 0.769% 2713k, PSNRE 0.047dB7H
A2 ol Wiy & 4= itk RE A8 4
B RA akiyo §Ake] AA 53} A7 e 50%
oo Z w9 &dl, ditEe] vz2EZe] SKIP

1160

T Modelo|2E QJE] of|Zo] & ©] E&Ho0E
=982 & S gtk B4 $AYe Reole
football(2)2] dAtell 735l SKIPF Model®] %
oz 27l el A K&3 AZbe] akiyo
JAHE AasRle skt PSNRe| 0.069dB
Axo] vlulgt &4 vlElA 18% o|Ake] F-33
AZbe] E918-S I & itk F AljH g
Zo]| 22 Yo] A& AAHEAk op £AQle] =
I

B PPIE F A59E 9 T 5 Aok

Vi.de

H264/AVC H[T]L. 5353} 93l ofe] B33}
ET FoME 53] tlgE £8 27)E Z= A
re A #H7 A2e] FrE AdEe <F AA
22 Qs wi¢ ¥ BHEE deth g B
=5 22 EE 2 A gleiA UdH 45
3 QlER} &9 EAE Tk TS T
o o]& S8 ZA F XY daElEE Ak
o} AE ¢lEe] Bl AE YA dA) A
E29 e 3 e AAslgT d&E 2o
o Wy 34 2 4 s1HE ALk
e} 459 BRE g Here MMBe
[16MB2] A% 714 duelEg 747 ABBIe
o 53] 4MB2 A9 sl E EB3% FLE
ol&9ltl. F JA Aokl dxElEE A A
735 #Adl 60.9% A=) A ¥33} AHE @
A7) uhd PSNRe|Y} H]E£-2] Wsh= w9 2R3
A9 2HE 2grh AR qdEklE=r QuElE
< H26498) t}E FE9 BA% 3 /1S 3
AEE S AATE F33) sFsE el
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