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1. Introduction

At last meeting, we proposed as a reference filtering and its implementation by simply switching the loop filter out of the display path [1]. By that, we achieved greater inter-prediction efficiency for video pictures in the presence of uncorrelated textures and film grains. This document defines the syntax structure and DPB operation to support the decoding operation when the deblocking filter is set to serve as reference filter. The loop filter SEI message is structured to minimize the bits necessary to signal the reference picture filtering mode. 

2. SEI messages for switching between reference filter and deblocking filter mode

2.1 Loop Filter Mode SEI Syntax

The syntax of the SEI is described here for controlling loop filter modes to switch between deblocking and reference filtering. A MPEG-4 AVC encoder would transmit these SEI messages to the decoder to control the switch that determine which loop filter should be used.

	ref_pict_filtering_present (payloadsize) {
	C
	Descriptor

	
num_res_frames_in_dpb
	5
	u(4)

	
currLPFmode = Deblocking Mode
	
	

	}
	
	


	loop_filter_switching_in_pict(payloadsize)  {
	
	

	
num_mode_changes_minus1
	5
	u(8)

	
If (num_mode_changes_minus1 = = 0)
	
	

	

mode_for_all_pict
	5
	u(1)

	
else
	
	

	

mode_for_all_pict = 0
	
	

	
If (mode_for_all_pict = = 0)
	
	

	

For ( mbIdx = 0; mbIdx < num_mode_changes_minus1+1; mbIdx ++) 
	
	

	


mb_with_mode_switch [mbIdx]
	5
	ue(v)

	}
	
	


2.2 Loop Filter Mode SEI Semantics

The SEI message is to control the modes of the loop filter (currently only serving deblocking filter) to be either a deblocking filter or a reference filter.

ref_pict_filter_present: This message is only assigned to an IDR picture to indicate the reference filtering mode is used in some slices or some pictures or in all pictures following the IDR picture. When simple “bumping” process is used for DPB removal and output, it is required that this flag should be present in the first IDR picture in the sequence.

num_res_frames_in_dpb: When the reference filtering mode is used, both filtered reference pictures and the non-filtered copy of the references must be saved in DPB. This flag indicate how much memory must be reserved for the use of reference filtering modes.

loop_filter_switching_in_pict: This is a SEI message indicating that there is at least one loop filter mode switching in the current picture corresponding to this SEI message.

num_mode_changes_minus1 specifies the number of mode changes. It must be from 0-255. 

mode_for_all_pict specifies whether the new mode shall be applied to the whole picture. When mode_for_all_pict equals to 1, the new mode is applied to the entire picture.

mb_with_mode_switch: the index of the macroblock where this currLPFmode should switch to the other one of the two loop filter modes prior to decoding the macroblock. Each mb_with_mode_switch should be the first macroblock in a slice. mb_with_mode_switch [] should be arranged in the order that their coded block appears in the bitstream. The earlier the coded blocks of the macroblock, the lower their mbIdx value is. Once the current macroblock mb_with_mode_switch. The loop filter mode currLPFmode will be kept until the decoder reaches the next macroblock that signals a mode change. The loop filter parameters slice_alpha_c0_offset_div2 and slice_beta_offset_div2 should be derived from the slice that contains mb_with_mode_switch [].

3. Decoded Picture Buffer (DPB) operations

3.1 Decoding process associated with reference filtering mode

When a decoder finds that the SEI message  ref_pict_filtering_present_idr_cycle is present, the decoder shall make necessary preparation for the DPB operations defined here. A variable DPB bumping size DPBbumpingSize should be set to 

DPBbumpingSize = max_dec_frame_buffering - num_res_frames_in_dpb

It is used to determine if one or more frames should be removed from the DPB. When decoder finds that the SEI message  loop_filter_switching_in_pict is present and nal_ref_idc not equal to 0, following decoding the picture associated with the SEI message, the decoder shall insert two copies of the picture into DPB, one is the picture resulting from the inverse transform, motion compensation, and the other is the same picture with additional loop filter filtering. The latter picture is labeled as “used_as_reference”, while the former one is labeled as “non-reference”. They shall be assigned the same value of Picture Order Count (POC), depending on the POC type. After that, the decoder updates DPBbumpingSize by incrementing it by 1.


DPBbumpingSize = DPBbumpingSize + 1

3.2 DPB bumping process associated with reference filtering mode

When the decoder finds the SEI message message  ref_pict_filtering_present_idr_cycle  is present, it shall use the DPBbumpingSize to control the removal of pictures from DPB. When the DPB frame account exceeds the DPBbumpingSize, the lowest POC pictures labeled “unused for reference” should be removed. When there are two pictures with the same lowest POC value, one reference picture labeled with “unused for reference” and another with “non-reference”. Both will be removed. But only the picture labeled as “non-reference” will be used for output to display. After the removal, the following operation is executed:


DPBbumpingSize = DPBbumpingSize-1
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