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Introduction

Intra-refresh (IR) scheme is an efficient method of video encoder in reducing
the effects of transmission distortion caused by lost packets due to unreliable
channel. However, when channel condition is reliable, quantization distortion
becomes more dominant. Thus, there is an inherent trade-off between the two
distortions. In this work, we propose a method of obtaining the optimum number of
intra-coded macroblocks (MBs) based on the condition of the channel that will
minimize the total distortion. This is done by estimating end-to-end distortion at the
encoder side before encoding the frame. This allows the encoder to choose the
required intra-coded MBs that will minimize the total distortion. In this work, we
propose a distortion model which estimates source distortion and end-to-end
distortion as a function of intra-refresh rate. Experimental results show good
estimate of the actual distortion at various refresh rates and able to estimate the
distortion before encoding the frame. The proposed models are employed in a
standard H.264/AVC encoder to implement a joint source-channel coding scheme
which improves both subjective and objective (PSNR) quality of decoded video.

Proposed Models

Quantization distortion of nth frame is estimated using (1) based on the linear
correlation between source distortion and the product of residual information (MAD)
and quantization parameter (QP), MADXQP as shown in Figure 1. MAD is predicted
using the proposed linear prediction model in (2). @1 and a2 are model parameters
and I is refresh rate. Equation (2) is derived from the observed linear relationship
between MAD and refresh rate as shown in Figure 2.
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Figure 1. Linear Correlation between MADxQP and
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Figure 2. Relationship between MAD and Refresh
Rate at Frame 75 of “carphone” Video Sequence
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Total distortion of nth frame is estimated using (3) and it is composed of
quantization distortion (Do), error propagation distortion (Dep) and error concealment
distortion (Dec). Packet error probability (p) is assumed to be available at the encoder
side while 4 is model parameter.

D(n,I)= (1= p)Dy(n,T)+[(1= p) B + p1D,,(n=1,1) + pD,.(n), (3)

MAD, ()= T,.,)+MAD,T, ), (2)
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Figure 4. Comparison of Subjective Quality of “coastguard” Sequence
(a) RIR, (b) PIR, (c) Proposed

Figure 3 shows good estimate of the actual distortion at
various refresh rates while Figures 4 and 5 show the subjective
and objective (PSNR) quality performances respectively of the
proposed scheme compared with random-IR (RIR) and
periodic-IR (PIR) of H.264/AVC. The proposed scheme adapts
the refresh rate needed based on the current condition (SNR)

of the channel.
Conclusion

In this work, we proposed a framework that controls the
required intra-coded MBs to minimize the expected end-to-
end distortion. Distortion models that can estimate the actual
distortion as a function of intra-refresh rate are presented.
The proposed models are implemented using a standard
H.264/AVC encoder and simulated under wireless fading
channel. We were able to improve the subjective and
objective quality of decoded video sequences by using the
proposed adaptive intra-refresh rate scheme that selects the
optimum number of intra-coded MBs based on the current
condition of the channel. Our proposed scheme outperforms
random and periodic intra-refresh tools of H.264/AVC.

Figure 5. Comparison of Objective Quality using
“akiyo” Sequence. (A) at 10dB SNR, (B) at 30dB SNR
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