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1. Introduction

S-pictures have functionalities for bit stream switching. However, the prediction structure has to be strictly limited to guarantee the uniqueness after bit stream switching, for example PN of stored pictures should be the same and PN should be continuous when stream is switched. Otherwise, we have inconsistency of error detection mechanism and inconsistency of RPSL and MMCO operation results after SP-picture decoding.

We disclosed one solution to solve these problems in JVT-C030 at Fairfax meeting. In this contribution, we propose more sophisticated solution, which introduces a frame_num_s element into picture header syntax of SP-pictures.

2. Problems of bit stream switching

Frame number (PN) is incremented by one after stored picture is encoded. Therefore PN is very useful to detect an unintentional picture loss and conceal by checking how many PN is incremented.
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Fig. 1 Picture type and PN for two bit streams

However, PN of two bit streams, which have different frame rates, may have different PN at SP-picture as shown in Fig. 1. 

After bit stream switching from stream 1 to stream 2 PN of the following S-picture of stream 2 is 6, while PN of the S-picture switched from stream 1 is 10. In this case, PN changed from 10 to 6 after S-picture. Therefore, decoder cannot detect an unintentional picture loss by checking PN. This is especially serious if required_frame_num_update_behaviour is 1, which means a specific decoder behaviour in case of missing frame numbers is mandated.

Another problem is occurred when we use reference picture selection layer (RPSL) and memory management control operation (MMCO). As RPSL and MMCO use PN to indicate the target picture, PN shall be the same for the same picture. However, PN of SP-picture of stream 2 is 5 while PN of SP-picture switched from stream 1 is 10. Therefore, we cannot use RPSL and MMCO to ensure consistency.

To ensure the consistency after switching, the stored picture after SP-picture decoding has to be completely the same in both switched stream and non switched stream. That is, PN of the decoded picture should be continuous before and after SP-picture and PN of the stored picture (decoded SP-picture) should be the same even if the stream is switched at SP-picture.

3. Proposed solutions 

A new syntax element frame_num_s is introduced in the picture layer RBSP syntax when picture coding type is S-picture. frame_num indicates a frame number for decoding the current SP-picture and frame_num_s indicates the frame number assigned after the current SP-picture decoded. For example, in Fig.1, SP-picture from the stream 1 has frame_num = 10 and frame_num_s = 5, and SP-picture of the stream 2 has frame_num = 5 and frame_num_s = 5.

By using frame_num_s, decoder can check continuity by comparing frame_num_s and the frame_number of the following picture, so error concealment method can apply if the frame number is not continuous.

4. Proposed revised text 

Picture layer RBSP syntax

	picture_layer_rbsp( ) {
	Category
	Descriptor

	
picture_structure
	3
	e( v )

	
frame_num
	3
	u( v )

	
if( coding_type( ) = = SP)
	
	

	

frame_num_s
	3
	u(v)

	
rps_layer( )
	
	

	
if( coding_type( ) = = Bipred ) {
	
	

	

direct_mv_scale_fwd
	3
	e( v )

	

direct_mv_scale_bwd
	3
	e( v )

	

direct_mv_scale_divisor
	3
	e( v )

	

explicit_bipred_weight_indicator
	3
	e( v )

	

if( explicit_bipred_weight_indicator > 1 )
	
	

	


adaptive_B_prediction_coeff_table( )
	3
	

	
}
	
	

	
rbsp_trailing_bits( )
	3
	

	}
	
	


frame_num_s labels the frame. frame_num_s appears when picture coding type is SP. For SP-picture, frame_num is used for decoding the current picture, while frame_num_s is used as the frame_num of the current decoded picture. frame_num_s of a frame to be added to the multi-frame buffer shall not be equal to any other frame_num among the short-term frames in the multi-frame buffer.
5. Conclusion

By introducing frame_num_s for SP-picture, problems for S-picture relating PN can be solved. By using this solution, error detection and concealment using PN can be achievable. Therefore we propose to incorporate this modification into FCD.
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