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2
, MPEG-4 (2 MPEG-4
, MPEG-4 sprite
1 , 300 MPEG-4
( ), : ,
sprite , )
Tablel Testing sequences
1
Sequence (300frames) Format Motion
1.CoastGuard (Rect) QCIF (30fps) Large motion for background and foreground
2.Foreman (Rect) QCIF (30fps) Small motion for background, large motion for foreground
3.Stefan (Rect) QCIF (30fps) Large motion for background and foreground
4.Bus (Rect) SIF (30fps) Large motion for background and foreground
5.TableTennis (Rect) SIF (30fps) Small motion for background, large local motion for foreground
6.Stefan (Rect) SIF (30fps) Large motion for background and foreground
7.Stefan (VOO) SIF (30fps) Large motion for background
8.Bastketball (Rect) CIF (30fps) Variable motion for background, large motion for foreground
9.CoastGuard (Rect.) CIF (30fps) Large motion for background and foreground
10.Foreman (Rect) CIF (30fps) Small motion for background, large motion for foreground
11.FlowerGarden (Rect) SIF (30fps) L arge motion for background
MPEG-4 (VM) sprite
, 2.
Table2 Comparison results of static sprite coding experiment
2 sprite
Seq VM Sprite GME Proposed spritenew GME VM sprite GME | Proposed sprite new GME
Rate [kb/s] SNRY [dB] Rate [kb/s] SNRY [dB] VM GME time: Proposed GME time
31.78 44.54
Coast G. (Rect) 12.44 12.45 7.92:1
23.54 24.35
Coast G. (VO3) 13.05 13.08 5.75:1
340.97 286.47
Stefan (Rect.) 15.57 15.20 7.93:1
94.00 99.72
Stefan (VOO0) 20.41 29.42 7.80:1
, sprite MPEG-4
,  stefan(VOO0) . 7
3 : MPEG-4 FPDAM1 Microsoft!*
GME Time-Ratio MPEG-4 ,GMC Time-Ratio
, (24kbps~1 024kbps),
7.5 (6.3~10.2), (2.5~5.3), 35
0.06dB, , 2000 10 54 MPEG
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Table3 Comparison results of global motion compensation coding experiment
3 (GMC)
Bitrate (kbps) ’\ggﬁ%iﬁj'\g]c P;%ﬁ)ﬁ[%'\é]c GME time-ratio GMC time-ratio
24 27.35 27.29 9.62 5.02
48 29.98 29.92 10.19 5.3
75 25.47 25.34 6.36 3.81
112 28.93 28.86 7.01 2.71
256 22.68 22.65 6.25 2.64
512 30.99 30.97 7.17 251
1024 322 32.18 6.55 2.67
Avg 28.23 28.17 7.59 35
:GME Time-Ratio ;GMC Time-Ratio
4 5 Coastguard (QCIF) 48kbps (PSNR)
(GME) 5 ) )
401.13ms, 43.0ms, ’ 4 ,
, 29.05dB, 29.04dB. 6 7 Bus
112kbps (PSNR) (GME) , 7
) ; 852.94ms,
145.60ms. 6 ) , 26.91dB,
26.93dB. 8 9 Basketball 256kbps (PSNR)
(GME) , 1184.95ms,
189.57ms, , 8 , )
22.68dB, 22.65dB.
Sequence: CoastGuard (Rect)-48kbps
32 —+— MPEG-4:Avg (GME time)=401.13 ms
Sequence: CoastGuard (Rect)-48kbps 900 ] —=— Proposed:Avg (GME time)=43.0 ms
1 MPEG-4:Avg (GMC PSNR-Y)=29.05 dB 800
81 —+—Proposed:Avg (GMC PSNR-Y)=29.04 dB Fro, 1
700
@30 W ]
E \ it — +
E i | }r I H r«f\"‘ ésoo u’ . ’
: o
o £ P Lol L ] fl / 1 I .
o_ | * w 3 Wv R xl“\wl‘l V\l( .
=28 = b y %
0] O 300 ‘A &j\ / j f .
271 200 ] IS *
26 T = T - T T T T T T T T T T T 1

60 90 120 150 180 210 240 270 300
Frame NO.
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Fig.5 Globa motion estimation time comparison
of Coastguard (QCIF) sequence at 48kbps
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317 Sequence:Bus (Rect)-112kbps
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An Optimization Approach on L ow Bite Rate Video Coding*
HE Yu-wen, WANG Qi, YUANYu, ZHONG Yu-zhuo, YANG Shi-giang

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)
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Abstract: The coding method in low bit rate discussed in this paper is a hybrid encoding architecture, which
combines global motion compensation and local motion compensation coding. In order to solve the complexity and
large quantity of calculations of global motion compensation in this kind of hybrid encoder, the feature based global
motion estimation and robust object function and three-level pyramid calculation are proposed to improve the
performance of encoder system, especially in speed. This optimal global motion estimation technique enhances the
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performance of coding system substantially. Some comparison experiments are made in order to validate the effect
of the proposed optimization method with different resolutions and sequences in different bit rates. The encoder
system speeds up more than 3 times after optimization through comparisons. The proposed method proposed is an
attractive technique, which has been accepted by MPEG-4 video encoder optimization group.

Key words: low bit rate coding; video coding; global motion; motion compensation; motion estimation
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