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1. Introduction

JSVM2.0 [1] includes Fine Grain Scalability (FGS) for encoding the residue between the spatial transform coefficients of the original picture obtained after the MCTF of the corresponding spatial layer and their reconstructed base layer representation (or the subordinate enhancement layer representation). Each quality enhancement layer contains a refinement signal that corresponds to a bisection of the quantization step size. If base-layer macroblock represents an intra macroblock, the current macroblock is set to Intra-BL- intra macroblock with prediction from base layer in inter-layer coding process. But FGS coding process is very similar with residual prediction coding process. However, it is efficient to apply Intra-BL coding process in intra macroblock in FGS layer. Our main proposal is to modify FGS residual with the residual between original and reconstructed base layer picture in low-pass frames.

2. Adaptive FGS coding process

2. Motivation

In current JSVM2.0, FGS coding process is conceptually same as residual prediction coding process except refinement with transform coefficients. 

Therefore FGS residual is roughly expressed as following: 
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where 
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is the original picture and 
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 is prediction signal obtained from base layer and 
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 is the residual signal, respectively. In JSVM2, there are two inter-layer coding methods, one is residual prediction, which is determined by R-D cost function, and the other is Intra-BL coding, which uses base-layer macroblock (when mb_mode is intra). FGS coding process is similar to residual prediction coding process. But it seems reasonable to use intra-BL coding process when base layer macroblock represents intra macroblock, since residual between original and reconstructed base-layer is smoother compared to the residue in JSVM2. 

The following equation represents Intra-BL coding 
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where D denotes the deblocking filter specified in AVC. Furthermore, lowpass frame’s residual have many block artifacts due to directional intra prediction and temporally longer reference frame. In that case , prediction from base-layer is a reasonable choice instead of residual prediction coding.

2.2 Proposed Method
If we use smoothed residual for FGS layer coding in low-pass frames, we can achieve bit-rate saving at a comparable quality. Therefore we propose an adaptive FGS process as explained below.

· Encode 
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 if current frame is low-pass picture, 
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 is the reconstructed base layer picture. 

· Encode same residue as specified in JSVM2, otherwise.

Intra-BL coding process in a low-pass frame is more effective than residual prediction coding process because base-layer macroblock type is intra. If we use same deblocking strength as JSVM2 after FGS layer encoding, it might cause over-smoothing effect, since base layer reconstructed picture is already deblocked. Therefore we deblock strength to 1 for all macroblocks after FGS layer encoding. i.e. JSVM specifies a certain deblocking strength in Intra-BL, but we set it to 1 to prevent over-smoothing effect.  Fig 1 shows the proposed FGS encoding process. 
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Figure 1 Proposed FGS coding process

3. Experimental Results 

We used four CIF and two 4CIF sequences and we simulated Intra picture only configuration (GOP size=1), since our methods has no change in H frame. The proposed method was integrated into JSVM1.0 software [2] and the results were compared to those of JSVM1.0 software. In our simulations the FGS layer encoding option was set to be in the range from 0.1 to 2.0. We achieved a bit-rate saving of about 1.3-7% in FGS layer 1 and about 2-7% in FGS layer 2 respectively. 

 Truncation performance is comparable in FGS layer 1 and better in FGS layer 2. But some performance drop was observed in some cases – most of them occurred when the FGS option was under 0.3. However, the overall performance improved compared to the current JSVM1.0. The following figures show the experimental results. As you can see, we can achieve more bit-rate savings as the number of FGS layer is increased.  
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Figure 2 Foreman CIF 15Hz 
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Figure 3 Bus CIF 15Hz

[image: image11.emf]31

33

35

37

39

41

4006008001000120014001600180020002200

JSVM 1. 0

I Only


Figure 4 Football CIF 15 Hz
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Figure 5 Mobile CIF 15 Hz 
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Figure 6 Soccer 4CIF 30 Hz
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Figure 7 Harbour 4CIF 30 Hz 

4. Conclusion

We propose an adaptive FGS process that encodes the residue between original picture and reconstructed base-layer in low-pass frames. We can achieve a bit-rate saving of about 1.3%-7% in FGS layer 1 and about 2-7% in FGS layer 2 compared to the JSVM 1.0 using Intra frame only configuration.

The proposed adaptive FGS coding process outperformed JSVM1, as FGS layer setting is greater than 0.3. But the PSNR values were slightly decreased for all test sequences by the proposed method, when the FGS option is set under 0.3. However an overall performance gain was achieved. We will investigate mode adaptive or MB adaptive technique and incorporate an adaptive method between residual prediction and intra-BL coding process with in an R-D cost estimation process.
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