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Test Conditions

= Large number of sequences with different motion and texture characteristics.

iIntroduction

7 EXpected improvements:

- Two base layer codecs:
5 Main goal: i A

— H.264/AVC Joint Model 5.0 and the MPEG-4 Reference Software (part 5). 7 To evaluate the coding efficiency of the proposed AVC-FGS

= Avoids the burden of having duplicate tools for the same functionality, e.g. H.264/AVC
4x4 pixels Integer DCT transform and the 8x8 pixels DCT as defined in older stan- 7 Two enhancement layer codecs:
dards.

— Takes advantage of the new tools present in the H.264/AVC standard, e.g. increased ef-
ficiency, no transform mismatch error, low complexity, etc.

— To propose a new scalable video coding scheme based on
the MPEG-4 FGS bitplane coding tool, and some of the tools
specified in the recent H.264/AVC standard.

scheme, two sets of experiments were performed:

— Base Layer Test: Evaluates the coding efficiency gain when the base layer is the
H.264/AVC standard is used instead of the Advanced Simple Profile used in the
MPEG-4 FGS standard.

= Fully compliant with MPEG-4 FGS and the proposed AVC-FGS scheme.

7 To evaluate the performance the Bjontegaard measures were

7 AVC-FGS characteristics: used:

= Enhancement Layer Test: Evaluates the relative performance of the AVC-FGS en-
hancement layer in comparison with MPEG-4 FGS always using the H.264/AVC stan-
dard (Baseline profile) in the base layer.

= dPSNR: average PSNR difference in dB over the range of bitrates defined for each sce-
nario

= The base layer is H.264/AVC compliant (baseline profile).

Enhancement layer Enhancement layer
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Non scalable base layer

Enhancement layer
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Non scalable base layer

= In the enhancement layer, the tools of the H.264/AVC base layer are reused
as much as possible to take maximum advantage of them.

— dRate: average bitrate difference in % over the whole range of PSNR.
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= The transform and the entropic coding tools are the most important ones in 7 Experimental test conditions:

the context of FGS-like bitplane coding.

= Wide range of bitrates, spatial and temporal resolutions.

Non scalable base layer

T imental Result
AVC-FGS Architecture Experimental Results
AVC-FGS Encoder AVC-FGS Decoder
- - - - Base Layer Test: Enhancement Layer: MPEG-4 FGS; Base Layer: H.264/AVC vs. MPEG-4 ASP
dJ The AVC-FGS architecture is based on the MPEG-4 FGS architecture with two separate lay- Co e 0 . i i
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= The base layer uses a H.264/AVC encoder conformant to the Baseline profile; this solution provides a good quality with a : costens [ Find | [ c o Lom Ly : I ' |
-diatively Tow complexit : Q T Maximunm M _}Enha'ncemem I [p ih oL , S1: [16, 64] 4.767 99.98 0.681 15.41 0.301 6.75 0.016 1.69 2.445 47.43
4 L : ~ L L] e s vigacma Lyl X | P entmcement L b —>q-)—|—>' s e B Aoy | gg9cs ) eeEl® 2 okt N el Ol | gt | 2am | s
. . . o . . DC Chroma and aximum chr : ‘ Base Layer + : . . . - : : - . . .
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7 Implements in the enhancement layer the H.264/AVC following tools: R You o — e Lo A L_ Py
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= Integer transform, entropic coding and performs separate encoding of DC luma coefficients. 1Q L - | |
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= Offers excellent error recovery capabilities when data losses or errors occur in the enhancement layer. ~otion Conlz/ll;()etli(s):tion
_ _ _ 1 LT_I Average 3.897 91.06 2.649 50.135 2.775 49.92 2.566 60.26 2.748 66.02
7 The enhancement layer bitstream syntax was redefined in order to support the new tools | |
i i tlv diff ¢ f the MPEG-4 FGS standard Compansation I(— Momony Foop ‘ l\immﬁy I( Enhancement Layer Test: Base layer: H.264/AVC; Enhancement Layer: MPEG-4 FGS vs. AVC-FGS
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: _ _ H.264/AVC decoder S1: [16, 64] 0.099 6.26 0.259 5.58 0.313 6.70 0.327 9.96 0.322 8.49
7 The corresponding decoder is able to reconstruct the video from the base layer and the trun- H.264/AVC Base Layer Encoder
e h . bitst S2: [32, 128] 0.051 4.89 0.353 9.96 0.247 6.36 0.275 10.29 0.152 6.25
cated ennancement iayer pitstream.
S3: [64, 256] 0.119 7.04 0.324 8.71 0.395 8.40 0.392 10.20 0.162 5.53
S4:[128,512] | 0.123 8.96 0.320 9.61 0.377 9.39 0.319 10.77 0.180 8.52
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OJ The enhancement layer encoder uses the same base layer trans- J In the enhancement layer, the DC Luma blocks which belong to a 0J The UVLC entropy coding scheme was the chosen as the entropy Average 0.084 6.19 0.289 8.23 0.322 8.08 0.289 9.69 0.174 7.16
form for Intra macroblocks (mode Intral6x16). bitplane are grouped and transmitted together to the decoder be- coding scheme (from H.264/AVC) to be used in the enhancement

— Explores very well the correlation among the DC coefficients of neighboring fore the remaining coetfficients. layer.
blocks. = The entropic coding is tailored to the statistical distributions of the DC d The UVLC entropy coding works with variable length exp-Golomb concl usio“s
J 1st step: all 16 4x4 luma blocks in a macroblock are first transformed with the S CEETIICRNT codes with symmetric and regular structure.
Integer DCT transform. 3 Attributes more precision to the DC luma coefficients: 39 Main advantages: 7 The experimental results show:
0 2nd step: the DC coefficients of | = Enhances visual quality and has less artifacts. — Reduced complexity and simplicity. — The use of the H.264/AVC in the base layer improves the coding efficiency up to 3.9 dB in average PSNR over
the 4x4 blocks are transformed v < = Is only necessary a reorganization of the bitstream. — Single VLC table to map all coefficients at all levels into UVLC codewords. the MPEG-4 FGS scheme (MPEG-4 ASP in the base layer).
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3 Chroma blocks: the only dif- I T S I o | e = | = remaining coefficients - Sodevor® = Main reason: A single code is used to capture the statistics of all syntax elements for all bitplanes.
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damar d trans fOrm ( 2)( 2) . Luma 4x4 block order roma 4x coefficients coefficients coefficients coefficients coefficients coefficients 0.2 4 1 O0x001E1 ZXZZ zxzz
sl W i = Reuse in the enhancement layer of the tools already present in the H.264/AVC base layer.
& i = Retains MPEG-4 FGS characteristics, e.g. adaptation to dynamic changes in network conditions.
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