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Abstract
In order to enhance error resilience of SVC, Polyphase Downsampling (PD) based redundant picture coding in JSVM is described in this proposal. The presented method implements PD to residual signals before DCT in the redundant picture coding process, which enables the redundant coded picture to be sent flexibly with somewhat degradation on the picture quality corresponding to the quantity of DCT coefficients that have been sent. When part of the DCT coefficients in one redundant picture have been sent, reconstruction utilizing the spatial redundancy inherent in natural pictures between neighboring pixels can be performed to improve the reconstruction quality.
1. Introduction
Redundant pictures effectively enhance the robustness of AVC [1] to packet-loss. For the similar reason, in this proposal, redundant picture is applied to SVC [2][3]. The difference is that the redundant picture was coded with Polyphase downsampling (PD) method which has been described in detail in [4].
2. Problem to solve
When redundant picture is concerned, the redundant picture can be coded as a simple repetition of a primary picture. However, coding redundant picture in this way will decrease the coding efficiency a lot. Considering both error resilience and coding efficiency, how to encode the redundant picture in a more effective way is a problem need to be solved. For this reason, the PD based redundant picture coding method is proposed in this document.
3. Polyphase Downsampling based redundant picture in SVC
3.1. PD based redundant picture coding

The PD based video coding method as described in [5] is adopted in this proposal for redundant picture coding. The proposed method suggest to apply polyphase downsampling to each 8x8 inter residual block before DCT, where 4x4 transformation is adopted. After PD, N/4 of the residual signals can be flexible coded and transmitted according to the available bandwidth, where N can be any integer value between 1 and 4. In this way, the video encoder will generate different bit streams corresponding to different bit rates, respectively.
Besides working independently, the PD based video coding method can also be implemented in a cooperative way, where redundant pictures are encoded not only with the PD based method but also with the other redundant picture coding methods as described in AVC standard to provide further bit-rate flexibility. For instance, redundant pictures can be encoded with both the PD based method and the higher QP based method. In this case, after PD and DCT process, the transformed coefficients are encoded with higher QP values.

3.2. PD based redundant picture reconstruction

In error free environment, video data are reconstructed as described in [2][3]. When the decoded primary picture can not be correctly decoded due to the errors or losses in transmission of the sequence while a coded redundant picture can be correctly decoded, the decoder replace the samples of the decoded primary picture with the corresponding samples of the decoded redundant picture. 

In PD based redundant picture coding method, when error occurred, redundant pictures are first decoded from the encoded bit stream, after that, such pixels that are not sent in the encoder are reconstructed with the prediction values and their neighboring pixel values which are decoded from the bit stream.

Fig. 1 illustrated the method for reconstructing such pixels that are not sent in the encoder.
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Fig. 1 Pixel reconstruction in PD based redundant slice coding method

In the above figure, the gray color pixels in the current frame represent the reconstructed pixels which are decoded from the bit stream, while the white color pixels represent pixels which are reconstructed by predicting from both the previous frame and their spatial neighboring pixels, as illustrated by the yellow color pixel. When the reconstruction process of the white color pixel is concerned, the prediction value from previous frame is first used as the preliminary reconstruction value, after that, the average value from its neighboring pixels is compared with the preliminary reconstruction value. If the difference between the two prediction values is less than the threshold, the preliminary value is used as the reconstruction value, or else, the average value is used as the reconstruction value.

3.3. Modification in syntax and semantics

Syntax change:

New syntax (redundant_pic_type) is added into picture parameter set RBSP syntax (S.7.3.2.2) just after redundant_pic_cnt_present_flag as follows: (the new syntax is marked yellow)
	
constrained_intra_pred_flag 
	1
	u(1)

	
redundant_pic_cnt_present_flag 
	1
	u(1)

	
if (redundant_pic_cnt_present_flag) {
	
	

	
redundant_pic_type
	1
	ue(v)

	}
	
	


Tab. 1 Syntax modification of PPS
Semantics:
redundant_pic_type specifies how the redundant picture is coded. The value of redundant_pic_type shall be in the range of integer from 0 to 1, inclusive. (Enlarging of the range is possible when new redundant picture coding method is adopted.)
redundant_pic_type equal to 0 specifies the redundant picture is coded as a simple repetition of a primary picture.
redundant_pic_type equal to 1 specifies the redundant picture is coded with PD method proposed in this document.

3.4. Modification in configure file

A new entry is added to the end of encoder configure file for indicating the redundant picture coding type, which is illustrated as .


[image: image2.emf]#============================== ERROR RESILIENCE =======================

UseRedundantPic                1                       # Use redundant picture (0: OFF, 1: ON)

redundant_pic_type      1    # used for UseRedundantPic is set to 1

 # 0:  picture repetition, 1: PD_based


Fig. 2 Indication of redundant_pic_type in JSVM encoder configure file
4. Conclusion

The PD based redundant picture coding for SVC error resilience is described in this document. Further experimental results and performance comparison will be hopefully obtained till next meeting.
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#============================== ERROR RESILIENCE =======================
UseRedundantPic                1                     	 # Use redundant picture (0: OFF, 1: ON)
redundant_pic_type   	  1  		 # used for UseRedundantPic is set to 1
					 # 0:  picture repetition, 1: PD_based



