340 BT 9 ooE FAY BEE 98 O U MEY A& H264 I F38 Ve

E3=8-05-10-3-08
g 7414 S % it o AEE FL H264 S H353 7|
AL Aol AP 7 A B, F 8 B0, A A

Error-Resilience Enhancement based on Polyphase Down Sampling
for the H.264 Video Coding Technology
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Abstract

This paper presents a polyphase down sampling based multiple description coding applied to H.264 video coding
standard. For a given macroblock, a residual macroblock is calculated by motion estimation, and before applying DCT,
quantization and entrophy coding of the H.264 coding process, the polyphase down sampling is applied to the residual
macroblock to code in four separate descriptions. Experiments were performed for all the 9 test sequences of JVT SVC
standardization in various packet loss patterns. Experimental results show that the proposed one gives 0.5 to 5 dB
enhancement over an error-concealment based on the slice group map technolgoy.
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Fig 1. Polyphase Down Sampling
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Fig 2. Polyphase down sampling applied H.264/AVC encoder block
diagram.
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¢+ Read one frame from the original YUV file
+  Foreachslice do:
{
For each MB do:
{
Motion estimation and mode decision;
11 (MB mode is Intra mode)
{
Code MB as with conventional coder;

}

Else
{
For each 8*3 block do:
|
Motien-compensated prediction:
Palyphase Down Sampling
Transformation, Quantization and Entropy Coding;
}
!
Write one MB data;

}

i
s l’)eblock frame;
& Save reconstructed frame:
T2l 3 Cht O ME2] M2 H.264 £33 gT8|15 QA =
Fig 3. Polyphase down sampling applied H.264 encoder algorithm
pseudocode
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e Network layer packet loss detection.
e If(packet loss detected) do:
{
Get the position of the 4*4 block in its’ corresponding  MBs;
Set the corresponding 4*4 block residual error to “0™;
Decode the erroneous frame;

Error concealment;
}
else
{
decode as with conventional decoder;
H

e Display one frame.
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Fig 4. polyphase down sampling applied H.264 decoder algorithm
pseudocode
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Fig. 5. the order of 4x4 blocks in a macroblock for the proposed data
partitioning
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Table 2. Test condition and experimental results of soccer test se-
quence
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Fig 7. PSNR vs frame number curve for Soccer test sequence(PD
: Polyphase Downsampling)
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Table 3. Test condition and experimental results of city test sequence
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