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1. Introduction

It is known that the drift noise, which is defined as the encoder-decoder mismatch of reference frame, is the major factor that causes degradation of video quality when transmitting compressed video bitstream through error prone channel. Video quality degradation due to the existence of drift noise propagates through successive frames. Though intra-refreshment is known to be the most effective method of reducing the drift noise, it generally requires sacrifice of compression efficiency. This contribution proposes an R-D optimization method considering estimated drift noise to perform optimized intra-refreshment.

2. High Complexity Mode Decision

2.1 Distortion Model with Error-Prone Channel

Video transmission system through error prone channel can be modeled as in Fig. 1. Encoder may or may not exploit closed-loop temporal prediction according to encoding mode:


[image: image1.wmf](

)

(

)

(

)

î

í

ì

=

=

-

-

INTRA

x

f

INTER

x

x

f

x

x

f

s

n

a

n

n

r

n

n

n

1

1

~

,

~

,


We assume that the only noise incurred by encoding process is quantization noise:
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Channel error may be added during transmission of bitstream:
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Fig. 1. Model of video transmission through error-prone channel

Decoding process is basically the inverse of encoding process. But if errors are detected, decoder operation changes into error concealment mode (temporal error concealment is assumed).
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There may exist drift noise between reference frames in encoder and decoder due to channel errors:
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Considering the possibility of channel error and its corresponding error concealment algorithm,
For INTER macroblocks

[image: image7.wmf](

)

(

)

(

)

(

)

î

í

ì

-

+

=

î

í

ì

-

+

-

+

+

-

+

=

-

-

-

-

-

-

-

-

decoding

INTER

normal

mv

d

t

concealmen

error

x

x

d

decoding

INTER

normal

x

q

mv

x

x

mv

x

mv

d

t

concealmen

error

x

x

d

d

n

n

n

n

n

n

n

n

n

n

n

n

n

n

_

_

_

~

~

_

_

~

~

~

_

~

~

1

1

1

1

1

1

1

1


For INTRA macroblocks
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The expected energy of drift noise can be updated from-frame-to-frame:
For INTER mode


[image: image9.wmf][

]

(

)

(

)

[

]

2

1

2

1

2

1

2

1

~

~

mv

d

P

x

x

d

P

d

n

EC

n

n

n

EC

n

-

-

-

×

-

+

-

+

×

=


For INTRA mode
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where 
[image: image11.wmf]EC
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 represents the probability of temporal error concealment.

The expected total distortion may be estimated as following:
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2.2  Mode Decision Algorithm

It is assumed that 
[image: image13.wmf]EC
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 can be obtained during channel negotiation. Mode decision is performed by selecting INTRA or INTER mode based on the total expected distortion shown above and expected length of bitstream:
Minimize 
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3. Simulation Results

The proposed mode decision algorithm was tested according to the conditions in VCEG-M77. The overall simulation results are shown in VCEG-O43.xls. Anchor 1,2,5,6,11 and 12 were used in the test regarding the conversational service. The performance of proposed mode decision method was compared with the forced-intra refreshment using MbLineIntraUpdate, which is implemented in TML 8.7a. Optimal MbLineIntraUpdate values were searched depending on the channel characteristics to be used for the forced-intra refreshment. First frame was intra-coded at the same bit rate for both cases and the result from the I-frame was excluded in the comparison for it was assumed that no channel error occurred in the transmission of I-frame. Remaining 99 frames were inter-coded and the results from these P-frames were included in the simulation results. The proposed mode decision method shows better performance above 1 dB over the forced-intra refreshment.

4. Summary

The proposed algorithm shows effective R-D optimized mode decision performance for error prone channel. This mode decision method can be refined when it is combined with data partitioning. The proposed mode decision method applied to MPEG-4 also shows highly better performance when compared with high complexity mode decision method in TMN 11 of H.263.
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