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Abstract

This contribution reports results for the SCCE3 Test A.9 on long-term palette prediction for palette coded CUs. It is reported that the proposed method provides objective bitrate reductions of -1.6% and -1.3% against palette anchor, for lossy coding of 1080p text & graphics content with 2 CTU and full Intra Block Copy search ranges,  in all intra configuration, respectively. The gains for lossless coding in these categories are -1.3% and -1.1%.
1 Introduction
Proposed method signals a long-term palette at the slice header to be used in the coding of the palette of a CU that is coded with palette mode within that slice. Long term palette information signaled at the slice header consists of the size and entries of the long term palette. At CU level, while coding the palette of a CU, for each palette entry that is not predicted from a previous slice, one bit is signaled to indicate whether this entry is copied from the long term palette or explicitly signaled. If the indication is that the entry is copied from the long term palette, then the index of the entry within the long term palette is signaled.

The encoder-side algorithm implemented in the proposal constructs the long term palette using statistics of the previous slice. Therefore, for the first slice in a sequence (or after an IDR frame), the size of the long term palette is signaled to be zero and no palette entries are coded. The frequency of each explicitly coded (the ones that are not predicted from the last decoded CU’s palette) palette entry is obtained in the previous slice. Long term palette is constructed using the N most frequently occurring colors, where N is the long term palette size and set to 16 in this proposal. If there are less than 16 explicitly coded palette entries in previous slice, the long term palette size is set to that number. It should be noted that the performance of the encoder algorithm described here varies for different predefined list sizes in a content dependent way. We have observed that the optimum predefined list size is different for different content. Therefore a more intelligent encoder algorithm that would capture the content specific properties (such as counts of colors in the list, frequency of palette mode being used and frequency of long-term palette being used in the previous slice) would allow even better gains than the ones we show here.

Syntax

PPS:

	pic_parameter_set_rbsp( ) {
	Descriptor

	…
	

	
pps_long_term_palette_enabled_flag
	u(1)

	…
	

	}
	


Slice Header:
	slice_segment_header( ) {
	

	….
	

	
if(pps_long_term_palette_enabled_flag){
	

	

for (cIdx=0; cIdx<3; cIdx++){
	

	


long_term_palette_size_flag[cIdx]
	u(1)

	


if(long_term_palette_size_flag[cIdx])
	

	



long_term_palette_size_minus1[cIdx]
	u(4)

	 


long_term_palette_size[cIdx]
	

	


for ( i=0; i< long_term_palette_size[cIdx]; i++){
	

	



long_term_palette_entries[ cIdx ] [ i]
	u(v)

	


}
	

	

}
	

	
}
	

	
if( tiles_enabled_flag  | |  entropy_coding_sync_enabled_flag ) {
	

	

num_entry_point_offsets
	ue(v)

	

if( num_entry_point_offsets > 0 ) {
	

	


offset_len_minus1
	ue(v)

	


for( i = 0; i < num_entry_point_offsets; i++ )
	

	



entry_point_offset_minus1[ i ]
	u(v)

	

}
	

	
}
	

	
if( slice_segment_header_extension_present_flag ) {
	

	

slice_segment_header_extension_length
	ue(v)

	

for( i = 0; i < slice_segment_header_extension_length; i++) 
	

	


slice_segment_header_extension_data_byte[ i ]
	u(8)

	
}
	

	
byte_alignment( )
	

	}
	


	palette_coding_component( x0, y0, CbWidth, CbHeight, NumComp ) {
	Descriptor

	
compOffset = ( NumComp  = =  3 ) ? 0 : ( NumComp – 1 )
	

	
nCbS = ( 1 << log2CbSize )
	

	
numPredPreviousPalette = 0
	

	
for( i = 0; i < previousPaletteSize; i++ ) {
	

	

previous_palette_entry_flag[ i ]
	ae(v)

	

if ( previous_palette_entry_flag[ i ] ) {
	

	


for ( cIdx = compOffset; cIdx < NumComp + compOffset; cIdx++ )
	

	



palette_entries[ cIdx ][ numPredPreviousPalette ] = 





previousPaletteEntries[ cIdx ][ i ]
	

	


numPredPreviousPalette++
	

	

}
	

	
}
	

	
if( numPredPreviousPalette < 31 )
	

	

palette_num_signalled_entries
	ae(v)

	
for ( cIdx = compOffset; cIdx < NumComp + compOffset; cIdx++ )
	

	

for( i = 0; i < palette_num_signalled_entries; i++ ){
	

	


if( long_term_palette_size > 0 ) 
	

	



copy_from_long_term_palette_flag[cIdx][i]
	u(1)

	


if(copy_from_long_term_palette_flag[cIdx][i] ){
	

	



index_in_long_term_palette [cIdx ][ i ]
	 u(v)

	



palette_entries[ cIdx ][ numPredPreviousPalette + i ] =




long_term_palette_entries[ cIdx ] [index_in_long_term_palette [cIdx ][ i ] ]
	

	


}
	

	


else
	

	



palette_entries[ cIdx ][ numPredPreviousPalette + i ]
	ae(v)

	

}
	

	…
	

	}
	


Semantics

pps_long_term_palette_enabled_flag: equal to 1 specifies that long term palette is used.

long_term_palette_size_flag[cIdx] specifies whether the size of long term palette for component cIdx is greater than 0 or not, at the slice header. If pps_long_term_palette_enabled_flag is 0 then this syntax element is not present in the bistream and it is set to 0.
long_term_palette_size_minus1[cIdx] specifies long term palette size minus 1 for component cIdx, at the slice header. This syntax element is present in the bitstream only if long_term_palette_size_flag[cIdx] is equal to 1.
long_term_palette_size[cIdx] specifies the size of long term palette for component cIdx. The value of this variable is set to zero if long_term_palette_size_flag[cIdx] is 0. If long_term_palette_size_flag[cIdx] is equal to 1, then the value of this variable is set to long_term_palette_size_minus1[cIdx] +1.
long_term_palette_entries[ cIdx ] [ i ] specifies ith long term palette entry for component cIdx at the slice header.
copy_from_long_term_palette_flag [cIdx ][ i ] equal to 1 specifies that the ith palette entry for color component indicated by cIdx is copied from the long term palette for color component indicated by cIdx. copy_from_long_term_palette_flag [cIdx ][ i ] equal to 0 specifies that the ith palette entry for color component indicated by cIdx is not copied from the long therm palette for color component indicated by cIdx but explicity signaled. If copy_from_long_term_palette_flag [cIdx ][ i ] is not present in the bitstream, then it is value is set to 0.
index_in_long_term_palette [cIdx ][ i ] specifies the long term palette entry index for reconstructing the current coding units palette entry indicated by palette entry index i and color component cIdx. This syntax element is coded using fixed length coding where number of bits used in fixed length coding is log2(long_term_palette_size.
2 Coding efficiency results

Full results are provided in the attached Excel sheets. The tables below summarize the Intra coding results with respect to the SCCE3 palette anchor for 2 CTU and full Intra Block Copy search ranges.

Table 1: Intra coding results with respect to the SCCE3 palette anchor for 2 CTU Intra Block Copy search 
[image: image1.emf]G/Y B/U R/V

RGB, text & graphics with motion, 1080p -1.6% -1.6% -1.6%

RGB, text & graphics with motion,720p -1.4% -1.4% -1.4%

RGB, mixed content, 1440p -0.2% -0.2% -0.2%

RGB, mixed content, 1080p -0.1% -0.1% -0.1%

RGB, Animation, 720p 0.0% 0.0% 0.0%

RGB, camera captured, 1080p 0.0% 0.0% 0.0%

YUV, text & graphics with motion, 1080p -0.7% -0.7% -0.7%

YUV, text & graphics with motion,720p -0.7% -1.0% -1.0%

YUV, mixed content, 1440p -0.1% -0.2% -0.2%

YUV, mixed content, 1080p -0.2% -0.2% -0.2%

YUV, Animation, 720p 0.0% 0.0% 0.0%

YUV, camera captured, 1080p 0.0% 0.0% 0.0%

Enc Time[%]

Dec Time[%]

100%

100%


Table 2: Intra coding results with respect to the SCCE3 palette anchor for full frame Intra Block Copy 

[image: image2.emf]G/Y B/U R/V

RGB, text & graphics with motion, 1080p -1.3% -1.3% -1.3%

RGB, text & graphics with motion,720p -1.0% -0.9% -1.0%

RGB, mixed content, 1440p -0.1% -0.1% -0.1%

RGB, mixed content, 1080p 0.0% -0.1% -0.1%

RGB, Animation, 720p 0.0% 0.0% 0.0%

RGB, camera captured, 1080p 0.0% 0.0% 0.0%

YUV, text & graphics with motion, 1080p -0.7% -0.7% -0.6%

YUV, text & graphics with motion,720p -0.4% -0.7% -0.9%

YUV, mixed content, 1440p -0.1% -0.2% -0.2%

YUV, mixed content, 1080p -0.2% -0.2% -0.1%

YUV, Animation, 720p 0.0% 0.0% -0.1%

YUV, camera captured, 1080p 0.0% 0.0% 0.0%

Enc Time[%]

Dec Time[%]

All Intra 

99%

100%
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