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Abstract

In this paper, we have analyzed the current MPEG-4 video encoding tools and proposed efficient coding techniques
that reduce the complexity of the encoder. Until recently, encoder optimization without shape coding has been a major
concern in video for wire/wireless low bit rate coding services. Recently, we found out that the computational complexity
of MPEG-4 shape coding plays a very important role in the object-based coding through experiments. We have made an
experiment whether we could get optimized object-based coding method through successfully combining latest optimized
texture coding techniques with our proposed optimized shape coding techniques. In texture coding, we applied the
MVFAST method for motion estimation. We chose not to use IVOPF(Intelligent VOP Formation) but to use
TRB(Tightest Rectangular Boundary) for positioning VOP and, finally, to eliminate the spiral search of shape motion
estimation to reduce the complexity in shape coding. As a result of experiment, our proposed scheme achieved improved
time complexity over the existing reference software by 57.3% and over the optimized method on which only shape
coding was applied by 48.7%, respectively.
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B 1. MPEG—4 OVC ®&3 &7
Table. 1. MPEG—4 OVC encoding tools
Category Tool Functionality Cost
General VOP formation Compression X
Mode decision Compression
MEMC Compression X
subsampling Rate control X
Shape
Binary shape coding Compression X
Grayiﬁi;ham Compression
. padding Compression X
Motion 2
MEMC Compression X
Padding Compression X
DCT Compression X
Texture Quantization Compression
AC/DC prediction Compression
VLC encoding Compression
Error Resilience Error Resilience
Other Scalable coding Scalability
Sprite coding Compression
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B 2. lZ2 VOP formation 2=
Table. 2. New VOP formation modes

Selection MODE | Semantics

Find the minimum number fof nontransparent

IVOPF MBs
8+8 Bnd(8+8) Find the minimum number of 8*8 boundary
blocks
Find the maximum number of nontransparent
Worst
MBs
Trans/Bnd Find the minimum number of transparent
Min.(TBM) and boundary MBs
. Find the minimum number of MBs(or try to
All Min(AM) | 54 the minimal size of VOP)
Tightest
Rectangle(TR) Do not use IVOPF at all.
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Table. 4. The search modes for MVFAST

Motion Search
Activity Search Center Strategy
Low Origin SDS
Medium Origin 1LDS

The position of the vector in set V
High that vields minimum SAD SDS

. Simulation results

3.1 Test Conditions
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3.2 Experiment results
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Table. 5. Run time resuits of PEC

Test sequence Ref SW SEC PEC
akiyo 1053 8.7 5365
coastguard 169.3 161.6 70.18
container 1225 119 59.25
dancerl 734 62.1 34.04
foreman 1184 1059 4807
news 141.2 1346 69.37
saxophone 200.6 1674 66.12
singer 62.0 53.7 34.79
stefan 65.5 55.9 3205
bream 1208 101.2 4523
child 103.6 81 41.42
cyclamen 201.8 179.6 82.05
fishandlogo 127.2 M4 - 4733
weather 76.4 64.5 3797
Average 1206 104.6 515
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