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Abstract The performance improvement in H.264/MPEG-4 AVC is provided at the expense of higher compu-
tational complexity. Most of the complexity is caused by Inter prediction. To improve coding efficiency, some
functions are added in H.264/MPEG-4 AVC, such as variable block size motion compensation, multi reference
frame and quarter-pel motion compensation. A fast macroblock partition decision method is proposed in this pa-
per. The macroblock size is efficiently determined by using the pixel value difference between encoding and the

referred macroblock.
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# 1 Experiment conditions which measure the tendency of Inter

Prediction
JM Version 9.6
Profile Baseline Profile
Input Sequence Foreman,News(QCIF)
Mobile&Calendar, Tempete(CIF)
QP I,P:22~28
Frame Number 150
Frame Structure N=15M=1
Frame Rate 30fps
Reference Frame Number 5
Search Range 16
Optimization RD-Optimization
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SAD+MVCost [ MV Position
Block1 100 (123, 456)
Block2 90 (124, 457)
Block3 110 (122, 456)
Block4 80 (123, 458)

1.Search with Large Size
Calculate each SAD with Quarter

Size.

Update the position in which SAD is

minimized.

2.Check MV position.
2-1: 4 position is equal

quit processing.
2-2: 3 position is equal
search 16x8, 8x16 and 8x8

2-3: each 2 position is equal

search 16x8 or 8x16
2-4: Else
search 8x8

3.Search with Small size

6 Proposed Method
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% 2 Experiment Conditions
JM Version 9.6
Profile

Input Sequence

Baseline Profile
Foreman,News(QCIF)
Mobile& Calendar, Tempete(CIF)

QP 1,P:22~28
Frame Number 150
Frame Structure N=15M=1
Frame Rate 30fps
MC Block Size 16x16~8x8
Reference Frame Number 1
Search Range 16
Optimization RD-Optimization
MC Accuracy Full Pel
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12 21T 27 b D% Proposedl, &% DERFEFEELHIR L1
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% 3 Search Point Reduction

Foreman News
PSNR([dB] | Bitrate[kbps] | Complexity[%] | PSNR[dB] | Bitratekbps] | Complexity[%]
original 35.29 262.26 - 36.74 144.64 -
16x16 35.15 288.26 - 36.70 150.42 -
Proposedl 35.25 267.04 42.54 36.74 145.59 11.87
Proposed2 35.21 279.57 717 36.72 147.50 291
Mobile & Calendar Tempete
PSNR[dB] | Bitrate[kbps] | Complexity[%] | PSNR[dB] | Bitrate[kbps] | Complexity[%]
original 33.48 3914.38 - 34.19 2438.21 -
16x16 33.43 4036.08 - 34.15 2501.36 -
Proposed1 33.48 3934.29 41.67 34.18 2455.12 42.27
Proposed2 33.46 3978.52 6.90 34.17 2475.00 7.00
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T ORI H T Y ENON RV DB B OEIBITE
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L7-#EF£kIx L TThi, Search Range 75 16 D4

((16 x 2) + 1) x ((16 x 2) + 1) = 1089[]

DEFEEN 12070y 7 IZBVTHEENS. 16x8, 8x16
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BET v 7 A XORBOH THERE 40%RE £ THIR T
TV Z Lh Proposel DFER LY RTHRNLD. ZDBHEDHE

X 10 Tempete RD Curve
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£ 4 Mode Usage Ratio

Foreman Mobile & Calendar
original | 16x16 | Proposedl | Proposed? | original | 16x16 | Proposedl | Proposed?2
Copy 3324 | 3525 3522 3560 2143 | 2208 2168 2211
16x16 4859 | 9882 5964 7853 32157 | 50599 34803 40793
16x8 1965 0 909 620 7137 0 3785 3206
8x16 2418 0 1161 730 6087 0 3443 2679
8x8 1132 0 2086 744 6492 0 9578 4332
Intral6x16 29 41 40 35 98 128 108 120
Intradx4 133 412 178 318 1326 | 2505 1555 2099

FEEEETRBLET—ZI2L 5 RD #HER 756 10 IZF
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EHERAVCERE IV LRVWHESBLONTVD Z LAFERT
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