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1. Introduction

This proposal introduces a new coding technology that supports 4:4:4 format in YCbCr, XYZ and RGB color space while maintaining core technologies of the existing JVT codec. The proposed codec supports YCbCr and XYZ format by extending the 4:2:0 format while treating CbCr components as dependent luminance components. In other words, the full resolution CbCr components use the same mode as the luminance component does while the mode decision is executed using Luma component only including motion estimation. Green and Y components are treated as Luma in RGB and XYZ space respectively. For RGB coding we increased the coding efficiency greatly by applying DPCM coding to the residual images of R and B color components using the G component residual as a predictor. It works well for both the intra and the inter cases. To maintain the decoder compatibility we add a flag to signal the DPCM coding of residual images since only the RGB coding uses this mode among the 4:4:4 formats. The results show the comparable coding efficiency as that of the proposed YCbCr 4:4:4 format. So it can avoid the possible information loss due to the color space conversion while maintaining the coding efficiency. This makes the proposed JVT codec a good candidate for applications that require the high fidelity of colors such as digital cinema, digital archives, surveillance and so on.

2. Proposed Syntax & Semantics Changes

We propose to change the document JVT-G050 to support 4:4:4 color format and various color space (YCbCr, RGB, XYZ, etc) as in the following sub-sections. Some syntax and semantics in subclause 7 shall be rewritten as in the following subclauses. The added parts are marked as blue colored sentences. 

2.1. Subclause : 7.3 Syntax in tabular form

2.1.1. Subclause: 7.3.2.1 Sequence parameter set RBSP syntax

	seq_parameter_set_rbsp( ) {
	C
	Descriptor

	
profile_idc
	0
	u(8)

	
constraint_set0_flag
	0
	u(1)

	
constraint_set1_flag
	0
	u(1)

	
constraint_set2_flag
	0
	u(1)

	
reserved_zero_5bits /* equal to 0 */
	0
	u(5)

	
level_idc
	0
	u(8)

	
seq_parameter_set_id
	0
	ue(v)

	
log2_max_frame_num_minus4
	0
	ue(v)

	
pic_order_cnt_type
	0
	ue(v)

	
if( pic_order_cnt_type  = =  0 )
	
	

	

log2_max_pic_order_cnt_lsb_minus4
	0
	ue(v)

	
else if( pic_order_cnt_type  = =  1 ) {
	
	

	

delta_pic_order_always_zero_flag
	0
	u(1)

	

offset_for_non_ref_pic
	0
	se(v)

	

offset_for_top_to_bottom_field
	0
	se(v)

	

num_ref_frames_in_pic_order_cnt_cycle
	0
	ue(v)

	

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

	


offset_for_ref_frame[ i ]
	0
	se(v)

	
}
	
	

	
num_ref_frames
	0
	ue(v)

	
gaps_in_frame_num_value_allowed_flag
	0
	u(1)

	
pic_width_in_mbs_minus1
	0
	ue(v)

	
pic_height_in_map_units_minus1
	0
	ue(v)

	
frame_mbs_only_flag
	0
	u(1)

	
if( !frame_mbs_only_flag )
	
	

	

mb_adaptive_frame_field_flag
	0
	u(1)

	
direct_8x8_inference_flag
	0
	u(1)

	
frame_cropping_flag
	0
	u(1)

	
if( frame_cropping_flag ) {
	
	

	

frame_crop_left_offset
	0
	ue(v)

	

frame_crop_right_offset
	0
	ue(v)

	

frame_crop_top_offset
	0
	ue(v)

	

frame_crop_bottom_offset
	0
	ue(v)

	
}
	
	

	  color_space
	0
	ue(v)

	  chroma_format
	0
	u(2)

	
vui_parameters_present_flag
	0
	u(1)

	
if( vui_parameters_present_flag )
	
	

	

vui_parameters( )
	0
	

	
rbsp_trailing_bits( )
	0
	

	}
	
	


[ED. Note: color_space and chroma_format shall be skipped other than in Prof. Ext.]

2.1.2. Subclause: 7.3.2.2 Picture parameter set syntax

	pic_parameter_set_rbsp( ) {
	C
	Descriptor

	
pic_parameter_set_id
	1
	ue(v)

	
seq_parameter_set_id
	1
	ue(v)

	
entropy_coding_mode_flag
	1
	u(1)

	
pic_order_present_flag
	1
	u(1)

	
num_slice_groups_minus1
	1
	ue(v)

	
if( num_slice_groups_minus1 > 0 ) {
	
	

	

slice_group_map_type
	1
	ue(v)

	

if( slice_group_map_type  = =  0 )
	
	

	


for( iGroup = 0; iGroup <= num_slice_groups_minus1; iGroup++ )
	
	

	



run_length_minus1[ iGroup ]
	1
	ue(v)

	

else if( slice_group_map_type  = =  2 )
	
	

	


for( iGroup = 0; iGroup < num_slice_groups_minus1; iGroup++ ) {
	
	

	



top_left[ iGroup ]
	1
	ue(v)

	



bottom_right[ iGroup ]
	1
	ue(v)

	


}
	
	

	

else if(  slice_group_map_type  = =  3  | |  





slice_group_map_type  = =  4  | |  





slice_group_map_type  = =  5 ) {
	
	

	


slice_group_change_direction_flag
	1
	u(1)

	


slice_group_change_rate_minus1
	1
	ue(v)

	

} else if( slice_group_map_type  = =  6 ) {
	
	

	


pic_size_in_map_units_minus1
	1
	ue(v)

	


for( i = 0; i <= pic_size_in_map_units_minus1; i++ )
	
	

	



slice_group_id[ i ]
	1
	u(v)

	

}
	
	

	
}
	
	

	
num_ref_idx_l0_active_minus1
	1
	ue(v)

	
num_ref_idx_l1_active_minus1
	1
	ue(v)

	
weighted_pred_flag
	1
	u(1)

	
weighted_bipred_idc
	1
	u(2)

	
pic_init_qp_minus26  /* relative to 26 */
	1
	se(v)

	
pic_init_qs_minus26  /* relative to 26 */
	1
	se(v)

	
chroma_qp_index_offset
	1
	se(v)

	
deblocking_filter_control_present_flag
	1
	u(1)

	
constrained_intra_pred_flag
	1
	u(1)

	
redundant_pic_cnt_present_flag
	1
	u(1)

	  if (chroma_format==3) /* 4:4:4 format */
	
	

	    chroma_residue_pred_flag

	0
	u(1)

	
rbsp_trailing_bits( )
	1
	

	}
	
	


2.1.3. Subclause: 7.3.5.1 Macroblock predicton syntax

	mb_pred( mb_type ) {
	C
	Descriptor

	
if( MbPartPredMode( mb_type, 0 )  = =  Intra_4x4  | |  


MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 ) {
	
	

	

if( MbPartPredMode( mb_type, 0 )  = =  Intra_4x4 )
	
	

	


for( luma4x4BlkIdx=0; luma4x4BlkIdx<16; luma4x4BlkIdx++ ) {
	
	

	



prev_intra4x4_pred_mode_flag[ luma4x4BlkIdx ]
	2
	u(1) | ae(v)

	



if( !prev_intra4x4_pred_mode_flag[ luma4x4BlkIdx ] )
	
	

	




rem_intra4x4_pred_mode[ luma4x4BlkIdx ]
	2
	u(3) | ae(v)

	


}
	
	

	     if (chroma_format!=3) /* 4:2:0 or 4:2:2 */
	
	

	

intra_chroma_pred_mode
	2
	ue(v) | ae(v)

	
} else if( MbPartPredMode( mb_type, 0 )  !=  Direct ) {
	
	

	

for( mbPartIdx = 0; mbPartIdx < NumMbPart( mb_type ); mbPartIdx++)
	
	

	


if( ( num_ref_idx_l0_active_minus1 > 0  | |





mb_field_decoding_flag ) &&  




MbPartPredMode( mb_type, mbPartIdx )  !=  Pred_L1 )
	
	

	



ref_idx_l0[ mbPartIdx ]
	2
	te(v) | ae(v)

	

for( mbPartIdx = 0; mbPartIdx < NumMbPart( mb_type ); mbPartIdx++)
	
	

	


if( ( num_ref_idx_l1_active_minus1  >  0  | |





mb_field_decoding_flag ) &&  




MbPartPredMode( mb_type, mbPartIdx )  !=  Pred_L0 )
	
	

	



ref_idx_l1[ mbPartIdx ]
	2
	te(v) | ae(v)

	

for( mbPartIdx = 0; mbPartIdx < NumMbPart( mb_type ); mbPartIdx++)
	
	

	


if( MbPartPredMode ( mb_type, mbPartIdx )  !=  Pred_L1 )
	
	

	



for( compIdx = 0; compIdx < 2; compIdx++ )
	
	

	




mvd_l0[ mbPartIdx ][ 0 ][ compIdx ]
	2
	se(v) | ae(v)

	

for( mbPartIdx = 0; mbPartIdx < NumMbPart( mb_type ); mbPartIdx++)
	
	

	


if( MbPartPredMode( mb_type, mbPartIdx )  !=  Pred_L0 )
	
	

	



for( compIdx = 0; compIdx < 2; compIdx++ )
	
	

	




mvd_l1[ mbPartIdx ][ 0 ][ compIdx ]
	2
	se(v) | ae(v)

	
}
	
	

	}
	
	

	
	
	


2.1.4. Subclause: 7.3.5.3 Residual data syntax

	residual( ) {
	C
	Descriptor

	
if( !entropy_coding_mode_flag )
	
	

	

residual_block = residual_block_cavlc
	
	

	
else
	
	

	

residual_block = residual_block_cabac
	
	

	
if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	

residual_block( Intra16x16DCLevel, 16 ) 
	3
	

	
for( i8x8 = 0; i8x8 < 4; i8x8++ )  /* each luma 8x8 block */
	
	

	

for( i4x4 = 0; i4x4 < 4; i4x4++ )  /* each 4x4 sub-block of block */
	
	

	


if( CodedBlockPatternLuma & ( 1 << i8x8 ) ) { 
	
	

	



if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	




residual_block( Intra16x16ACLevel[ i8x8 * 4 + i4x4 ], 15 ) 
	3
	

	



else
	
	

	




residual_block( LumaLevel[ i8x8 * 4 + i4x4 ], 16 ) 
	3 | 4
	

	


} else {
	
	

	



if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	




for( i = 0; i < 15; i++ ) 
	
	

	





Intra16x16ACLevel[ i8x8 * 4 + i4x4 ][ i ] = 0
	
	

	



else
	
	

	




for( i = 0; i < 16; i++ )
	
	

	





LumaLevel[ i8x8 * 4 + i4x4 ][ i ] = 0
	
	

	


}
	
	

	if (chroma_format==1) { /* 4:2:0 */
	
	

	
for( iCbCr = 0; iCbCr < 2; iCbCr++ )
	
	

	

if( CodedBlockPatternChroma & 3 ) /* chroma DC residual present */ 
	
	

	


residual_block( ChromaDCLevel[ iCbCr ], 4 )
	3 | 4
	

	

else
	
	

	


for( i = 0; i < 4; i++ )
	
	

	



ChromaDCLevel[ iCbCr ][ i ] = 0
	
	

	
for( iCbCr = 0; iCbCr < 2; iCbCr++ )
	
	

	

for( i4x4 = 0; i4x4 < 4; i4x4++ )
	
	

	


if( CodedBlockPatternChroma & 2 )  




/* chroma AC residual present */ 
	
	

	



residual_block( ChromaACLevel[ iCbCr ][ i4x4 ], 15 )
	3 | 4
	

	


else
	
	

	



for( i = 0; i < 15; i++ )
	
	

	




ChromaACLevel[ iCbCr ][ i4x4 ][ i ] = 0
	
	

	} else if (chroma_format==3) { /* 4:4:4 */
	
	

	
if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	for( iCbCr = 0; iCbCr < 2; iCbCr++ )
	
	

	

if( CodedBlockPatternChroma & 3 ) /* chroma DC residual present */
	
	

	

residual_block( Chroma16x16DCLevel[iCbCr], 16 ) 
	3
	

	for( iCbCr = 0; iCbCr < 2; iCbCr++ )
	
	

	
for( i8x8 = 0; i8x8 < 4; i8x8++ )  /* each chroma 8x8 block */
	
	

	

for( i4x4 = 0; i4x4 < 4; i4x4++ )  /* each 4x4 sub-block of block */
	
	

	


if( CodedBlockPatternChroma & 2 ) { 
	
	

	



if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	




residual_block( Chroma16x16ACLevel[iCbCr][i8x8*4 + i4x4 ],15) 
	3
	

	



else
	
	

	




residual_block( ChromaLevel[iCbCr][ i8x8 * 4 + i4x4 ], 16 ) 
	3 | 4
	

	


} else {
	
	

	



if( MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 )
	
	

	




for( i = 0; i < 15; i++ ) 
	
	

	





Chroma16x16ACLevel[iCbCr][ i8x8 * 4 + i4x4 ][ i ] = 0
	
	

	



else
	
	

	




for( i = 0; i < 16; i++ )
	
	

	





ChromaLevel[iCbCr][ i8x8 * 4 + i4x4 ][ i ] = 0
	
	

	


}
	
	

	}
	
	

	}
	
	


2.2. Subclause : 7.4 Semantics

2.2.1. Subclause: 7.4.2.1 Sequence parameter set RBSP semantics

color_space is the color space as specified in the Table V-1. If it is set to 1, the component representing green color is coded in the same way as the luminance component and the blue and red components are coded in the same way as the chrominance components. That is, the green component shall be treated as the Y component, the blue component shall be as the Cb component, and the red component shall be as the Cr component. If it is set to 2, the Y component is coded in the same way as the luminance component and the X and Z components are coded in the same way as the chrominance components. That is, the Y component shall be treated as the Y component, the X component shall be as the Cb component, and the Z component shall be as the Cr component. When color_space is not present, it shall be inferred to be 0.

Table V-1 – meaning of color_space.

	color_space
	Color space

	0
	YCbCr

	1
	RGB

	2
	XYZ


chroma_format is the chrominance format as specified in the Table V-2. When chroma_format is not present, it shall be inferred to be 1.

Table V-2 – meaning of chroma format.

	chroma_format
	Chroma formt

	0
	reserved

	1
	4:2:0

	2
	4:2:2

	3
	4:4:4


2.2.2. Subclause: 7.4.2.2 Picture parameter set RBSP semantics
chroma_residue_pred_flag equal to 0 indicates that the chroma residue prediction is not applied to I, P, B, SI, and SP slices. chroma_residue_pred_flag to equal to 1 indicates that the chroma residue prediction is applied to I, P, B, SI and SP slices (see subclause XXX). When chroma_residue_pred_flag is not present, it shall be inferred to be 0.

2.2.3. Subclause: 7.4.5 Macroblock layer semantics

mb_type specifies the macroblock type. The semantics of mb_type depend on the slice type. 

Tables and semantics are specified for the various macroblock types for I, SI, P, SP, and B slices. Each table presents the value of mb_type, the name of mb_type, the number of macroblock partitions used (given by the NumMbPart( mb_type ) function), the prediction mode of the macroblock (if it is not partitioned) or the first partition (given by the
…
If chroma_format is set to 1, to each Intra_16x16 prediction macroblock, an Intra16x16PredMode is assigned, which specifies the Intra_16x16 prediction mode, CodedBlockPatternChroma contains the coded block pattern value for chroma as specified in Table 7‑12. CodedBlockPatternLuma specifies whether for the luma component non-zero AC transform coefficient levels are present. 
If chroma_format is set to 3 (chroma 4:4:4), to each Intra_16x16 prediction macroblock, an Intra16x16PredMode, CodedBlockPatternChroma444 as specified in Table V-3, and Coded BlockPatternLuma are present.

CodedBlockPatternLuma equal to 0 specifies that there are no AC transform coefficient levels in the luma component of the macroblock.  CodedBlockPatternLuma equal to 15 specifies that at least one AC transform coefficient level is in the luma component of the macroblock, requiring scanning of AC transform coefficient levels for all 16 of the 4x4 blocks in the 16x16 block.

2.2.4. Subclause: 7.4.5.3 Residual data semantics

The syntax structure residual_block( ), which is used for parsing the transform coefficient levels, is assigned as follows.

· If entropy_coding_mode_flag is equal to 0, residual_block is set equal to residual_block_cavlc, which is used for parsing the syntax elements for transform coefficient levels.

· Otherwise (entropy_coding_mode_flag is equal to 1), residual_block is set equal to residual_block_cabac, which is used for parsing the syntax elements for transform coefficient levels.
Depending on mb_type, luma or chroma, the syntax structure residual_block( coeffLevel, maxNumCoeff ) is used with the arguments coeffLevel, which is a list containing the maxNumCoeff transform coefficient levels that are parsed in residual_block( ), and maxNumCoeff as follows. 

· If MbPartPredMode( mb_type, 0 ) is equal to Intra_16x16, the transform coefficient levels are parsed into the list Intra16x16DCLevel and into the 16 lists Intra16x16ACLevel[ i ]. Intra16x16DCLevel contains the 16 transform coefficient levels of the DC transform coefficient levels for each 4x4 luma block. For each of the 16 4x4 luma blocks indexed by i = 0..15, the 15 AC transform coefficients levels of the i-th block are parsed into the i-th list Intra16x16ACLevel[ i ].

· Otherwise (MbPartPredMode( mb_type, 0 ) is not equal to Intra_16x16), for each of the 16 4x4 luma blocks indexed by i = 0..15,  the 16 transform coefficient levels of the i-th block are parsed into the i-th list LumaLevel[ i ]. 
· If chorma_format is set to 1 (chroma 4:2:0), 
· For each chroma component, indexed by iCbCr = 0..1, the 4 DC transform coefficient levels of the 4x4 chroma blocks are parsed into iCbCr-th list ChromaDCLevel[ iCbCr ].
· For each of the 4x4 chroma blocks, indexed by i4x4 = 0..3, of each chroma component, indexed by iCbCr = 0..1, the 15 AC transform coefficient levels are parsed into the  i4x4-th list of the iCbCr-th chroma component ChromaACLevel[ iCbCr ][ i4x4 ].
· If chorma_format is set to 3 (chroma 4:4:4), 
· If MBPartPredMode( mb_type, 0) is equal to Intra_16x16, For each chroma component, indexed by iCbCr=0..1, the transform coefficient levels are parsed into iCbCr-th list Chroma16x16DCLevel[iCbCr] and into the 16 iCbCr-th lists Chroma16x16ACLevel[iCbCr][i]. For iCbCr-th chroma component, Chroma16x16DCLevel[iCbCr] contains the 16 transform coefficient levels of the DC transform coefficient levels for each 4x4 chroma block. For each of the 16 4x4 chroma blocks, indexed by i = 0..15, of each chroma component, indexed by iCbCr=0..1, the 15 AC transform coefficients levels are parsed into the i-the list of the iCbCr-the chroma component Chroma16x16ACLevel[iCbCr][i].
· Otherwise (MBPartPredMode( mb_type, 0) is not equal to Intra_16x16), for each of the 16 4x4 chroma blocks, indexed by i = 0..15, of each chroma component, indexed by iCbCr=0..1, the 16 transform coefficient levels are parsed into the i-th list of the iCbCr-th chroma component ChromaLevel[iCbCr][i].
3. Proposed Decoding Process

The details of our proposed decoding process for chroma format extensions are described by extending the draft text of FDIS document (JVT-G050). Some decoding process in subclause 8: shall be rewritten to support 4:4:4 format for YCbCr, XYZ and RGB color format while maintaining core technologies of the existing JVT 4:2:0 format. The added parts are marked as blue colored sentences. 

3.1. Intra prediction process

Both Intra_4x4 prediction and Intra_16x16 prediction can be applied equally on all color components. Both shall not be used at the same time for each component, and each component shall not use different intra prediction mode. For example, when Intra_4x4 prediction is used, all color components shall use only one mode of Intra_4x4 prediction. Intra prediction process for chroma samples (subclause 8.3.3) can be rewritten as follows:

3.1.1. Subclause 8.3.3: Intra prediction process for chroma samples

This process is invoked for I and SI macroblock types. It specifies how the Intra prediction chroma samples for the current macroblock are derived.

Inputs to this process are constructed samples prior to the deblocking process from neighbouring chroma blocks (if available).

Outputs of this process are Intra prediction chroma samples for the current macroblock predCb[ x, y ] and predCr[ x, y ].
If chroma_format is set to 3, the current chroma 16x16 array predCb[ x, y ] and predCr[ x, y ] shall use the same intra prediction mode for luma component samples. If Intra_4x4 prediction is applied for luma samples, Intra_4x4 prediction is also applied for chroma samples. If Intra_16x16 prediction is applied for luma samples, Intra_16x16 prediction is also applied for chroma samples. The same prediction mode is applied both to Luma and chroma samples. For each chroma blocks the intra prediction is performed as in subclause 8.3.1 and 8.3.2, substituting luma block with chroma blocks.

If chroma_format is set to 1, the intra prediction for chroma samples is described in the remainder of this subclause..

Both chroma blocks (Cb and Cr) of the macroblock shall use the same prediction mode.  The prediction mode is applied to each of the chroma blocks separately. The process specified in this subclause is invoked for each chroma block. In the remainder of this subclause, chroma block refers to one of the two chroma blocks and the subscript C is used as a replacement of the subscript Cb or Cr.

The 17 neighbouring samples p[ x, y ] that are constructed chroma samples prior to deblocking, with x = -1, y = -1..7 and with x = 0..7, y = -1, are derived as follows. …..

3.2. Inter prediction process

All color components shall use same motion vector.

For the fractional sample interpolation process, the Luma sample interpolation process for YUV 4:2:0 format shall be used for all color componets. Inter prediction process for chroma samples (subclause 8.4.1.4 and subclase 8.4.2.2.2) can be rewritten as follows:

3.2.1. Subclase: 8.4.1.4 Derivation process for chroma motion vectors

Inputs to this process are a luma motion vector mvLX and a reference index refIdxLX.

Outputs of this process are a chroma motion vector mvCLX.
If chroma_format is set to 3 (4:4:4 format), chroma blocks shall use the corresponding luma motion vectors. The chroma motion vector is exactly same as the corresponding luma motion vector.

If chroma_format is set to 1 (4:2:0 format), A chroma motion vector is derived as described in the remainder of this subclause.
A chroma motion vector is derived from the corresponding luma motion vector.  Since the accuracy of luma motion vectors is one-quarter sample and chroma has half resolution compared to luma, the accuracy of chroma motion vectors is one-eighth sample, i.e., a value of 1 for the chroma motion vector refers to a one-eighth sample displacement.

NOTE - For example when the luma vector applies to 8x16 luma samples, the corresponding chroma vector applies to 4x8 chroma samples and when the luma vector applies to 4x4 luma samples, the corresponding chroma vector applies to 2x2 chroma samples.

For the derivation of the motion vector mvCLX, the following applies. …
3.2.2. Subclause: 8.4.2.2.2 chroma sample interpolation process

Inputs to this process are 

· a chroma location in full-sample units ( xIntC, yIntC ), 

· a chroma location offset in fractional-sample units ( xFracC, yFracC ), and 

· chroma component samples from the selected reference picture refPicLXC.
Output of this process is a predicted chroma sample value predPartLXC[ xC, yC ].
In case that chroma_format is 3 (4:4:4 format), the luma sample interpolation process in subclause 8.4.2.2.1 shall be used, substituting 16x16 luma sample array predPartLXL[ xL, yL ] with 16x16 chroma sample array predPartLX C[ xC, yC ]. In case that chroma_format is 1 (4:2:0 format), the interpolation process for 8x8 chroma sample arrary predPartLX C[ xC, yC ] is described in the remainder of this subclause.
In Figure 8‑5, the positions labelled with A, B, C, and D represent chroma samples at full-sample locations inside the given two-dimensional array refPicLXC of chroma samples. …
3.3. Subclause: 8.5 Transform coefficient decoding process and picture construction process prior to deblocking filter process

Inputs to this process are Intra16x16DCLevel (if available), Intra16x16ACLevel (if available), LumaLevel (if available), ChromaDCLevel(if available), ChromaACLevel(if available),  Chroma16x16DCLevel (if available), Chroma16x16ACLevel (if available), ChromaLevel (if available) and available Inter or Intra prediction sample arrays for the current macroblock for the applicable component predL, predCb, or predCr. …..

3.3.1. Subclause: 8.5.3 Specification of transform decoding process for chroma samples

When chroma_format is 3 (4:4:4 format) and the current macroblock prediction mode is not equal to Intra_16x16, the variable ChromaLevel[iCbCr], with iCbCr set equal to 0 for Cb and iCbCr set equal to 1 for Cr, contains the levels for both components of the chroma transform coefficients. For a 4x4 chroma block indexed by chroma4x4BlkIdx = 0..15, the following ordered steps are specified.
1. The inverse transform coefficient scanning process as described in subclause 8.5.4 is invoked with ChromaLevel[iCbCr][ chroma4x4BlkIdx ] as the input and the two-dimensional array c as the output.
2. The scaling and transformation process for residual chroma 4x4 blocks as specified in subclause 8.5.8 is invoked with c as the input and x’’ as the output.
3. If chroma_residue_pred_flag is equal to 1, x''' is derived as
x''' = x’’+ x’’luma

(8-x)
where x’’luma is the ouput of the step 2 in subcluase 8.5.1. Otherwise, x''' = x’’.
4. The position of the upper-left sample of a 4x4 chroma block with index chroma4x4BlkIdx inside the macroblock is derived by invoking the inverse 4x4 chroma block scanning process in subclause 6.4.3 with chroma4x4BlkIdx as the input and the output being assigned to ( xO, yO ).
5. The 4x4 array u with elements uyx for x, y = 0..3 is derived as
uyx = Clip1( predL[ xO + x, yO + y ] + x'''yx ) 
(8-x)

6. The picture construction process prior to deblocking filter process in subclause 8.5.9 is invoked with chroma4x4BlkIdx, u as the input and S’ as the output.
When chroma_format is 3 (4:4:4 format) and the current macroblock prediction mode is equal to Intra_16x16, the variables Chroma16x16DCLevel[iCbCr] and Chroma16x16ACLevel[iCbCr], with iCbCr set equal to 0 for Cb and iCbCr set equal to 1 for Cr, contain the levels for both components of the chroma transform coefficients. The transform coefficient decoding proceeds in the following ordered steps:
1. The 4x4 chroma DC transform coefficients of all 4x4 chroma blocks of the macroblock are decoded. 

a. The inverse transform coefficient scanning process as described in subclause 8.5.4 is invoked with Intra16x16DCLevel as the input and the two-dimensional array c as the output.
b. The scaling and transformation process for chroma DC transform coefficients for Intra_16x16 macroblock type as specified in subclause 8.5.6 is invoked with c as the input and dcUV as the output.
2. For a 4x4 chroma block indexed by chroma4x4BlkIdx = 0..15, the following ordered steps are specified.

a. The variable chromaList, which is a list of 16 entries, is derived. The first entry of chromaList is the corresponding value from the array dcUV. Figure 8‑6 shows the assignment of the indices of the array dcUV to the chroma4x4BlkIdx. The two numbers in the small squares refer to indices i and j in dcUVij, and the numbers in large squares refer to chroma4x4BlkIdx.
The elements in chromaList with index k = 1..15 are specified as

chromaList[ k ] = Intra16x16ACLevel[ chroma4x4BlkIdx ][ k - 1 ] 
(8-x)
b. The inverse transform coefficient scanning process as described in subclause 8.5.4 is invoked with chromaList as the input and the two-dimensional array c as the output.

c. The scaling and transformation process for residual chroma 4x4 blocks as specified in subclause 8.5.8 is invoked with c as the input and x’’ as the output.
d. If chroma_residue_pred_flag is equal to 1, x''' is derived as
x''' = x’’+ x’’luma

(8-x)
where x’’luma is the ouput of the step 2.c in subcluase 8.5.2. Otherwise, x''' = x’’.
e. The position of the upper-left sample of a 4x4 chroma block with index chroma4x4BlkIdx inside the macroblock is derived by invoking the inverse 4x4 chroma block scanning process in subclause 6.4.3 with chroma4x4BlkIdx as the input and the output being assigned to ( xO, yO ).

f. The 4x4 array u with elements uyx for x, y = 0..3 is derived as 

uyx = Clip1( predL[ xO + x, yO + y ] + x'''yx )
(8-x)

g. The picture construction process prior to deblocking filter process in subclause 8.5.9 is invoked with chroma4x4BlkIdx, u as the input and S’ as the output.

When chroma_format is 1 (4:2:0 format), for each chroma component, the variables ChromaDCLevel[ iCbCr ] and ChromaACLevel[ iCbCr ], with iCbCr set equal to 0 for Cb and iCbCr set equal to 1 for Cr, contain the levels for both components of the chroma transform coefficients. For each chroma component, the transform decoding proceeds separately in the following ordered steps:…
3.4. Deblocking filter process

The deblocking filter process is invoked for the luma and chroma components separately. For each macroblock, vertical edges are filtered first, from left to right, and then horizontal edges are filtered from top to bottom. The luma deblocking filter process is performed on four 16-sample edges, and the deblocking filter process for each chroma components is performed on two 8-sample edges when chroma_format is 1 (4:2:0 format), and on four 16-sample edges when chroma_format is 3 (4:4:4 format), for the horizontal direction as shown on the left side of Figure 8‑9 and for the vertical direction as shown on the right side of Figure 8‑9 [Ed. Note: The Figure 8‑9 should be modified accordingly]. 
3.4.1. Subclause: 8.7.1 Filtering process for block edges

…
The variable nE is derived as follows.

· If chromaEdgeFlag is equal to 0, nE is 16; 
· If chromaEdgeFlag is equal to 1 and chroma_format is 3, nE is 16;
· Otherwise (chromaEdgeFlag is equal to 1 and chroma_format is 1), nE is 8.

…
4. Experimental Results

4.1. Test Conditions

· Test sequences: Crew, Harbour, Preakness, and Sailormen (1280x720@60p)

· QP: 12, 18, 24, and 30 for I- and P-slices and 14, 20, 26, and 32 for B-slice

· Search range: 32

· Entropy coding: CABAC

· RD-optimized mode selection: On

· Number of reference frames: 4

· GOP structure: N 30, M 3

· Number of slice groups: 1

· Direct mode: Spatial

· Weighted prediction: No
· Stored B-picture: No

4.2. Results

The simulation results show the RD-curves for proposed coding methods for the YUV 444 and RGB format with and without chroma residual prediction method. It clearly shows that the introduction of DPCM for residual image has greatly improved the coding efficiency in RGB space.
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We also compared the coding efficiency using one mode for the entire components and that of using independent mode for each color components. It shows the comparable results. So it supports the versatility of the proposed method for any format in any color space.
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5. Conclusions

A new coding technology that supports 4:4:4 format in YCbCr, XYZ and RGB color space has been proposed. It uses the same mode for each component by using Luma componet (Green in RGB space and Y in XYZ space) as a principal component. The Luma component decides all the coding mode in intra and inter cases including motion estimation. It decodes the current 4:2:0 format by adding the chroma_format in sequence header. Simulation results show that the coding efficiency of the proposed 4:4:4 format is comparable to that of the inherent 4:4:4 format that can be implemented by extending the resolution of Chroma components. So we can decrease the complexity of the encoder by avoiding the computation required for Chroma mode decision. The coding efficiency of the RGB coding is greatly improved using the DPCM coding of Chroma residue. By turning on the Chroma_residue_pred_flag, the proposed method maintains the high coding efficiency both in RGB and YCbCr space. It helps maintain the fidelity of the color with the comparable coding efficiency when color space conversion is executed to decorrelate the redundancy resident in color components. It makes the proposed JVT codec a complete package for various needs of video compression.
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DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12				0								0.00								0

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08								0

				24		133534896		27		37.48		44.12		45.52		42.37		32.61		33.47		32.12		32.7333333333

				30		42880536		9		33.61		41.94		43.39		39.65								0

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95
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		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		125.74		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		51.67		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		13.98		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4.32		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		143.69		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72.18		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		26.55		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		8.60		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		265.53		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157.26		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		72.53		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20.36		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197.08		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90.49		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23.03		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		5.90		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61




_1114929661.xls
Chart1

		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61




_1114923564.xls
Chart1

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Crew

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244		48.1		47.49		47.35		47.65

				18		584558936		118		43.1		42.86		42.61		42.86

				24		195503280		39		39.3		38.97		38.27		38.85

				30		62003488		12		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		319		47.34		47.11		47.09		47.18

				18		875032296		176		42.27		42.12		42.08		42.16

				24		361776888		73		37.54		37.44		37.35		37.44

				30		122502232		25		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552		46.48		46.24		46.23		46.32

				18		1813525000		365		40.83		40.61		40.6		40.68

				24		952246240		192		35.33		35.19		35.15		35.22

				30		297752384		60		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370		47.09		46.64		46.56		46.76

				18		991428136		200		41.81		41.47		41.3		41.53

				24		353691992		71		37.09		36.62		36.22		36.64

				30		91417352		18		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188		48.68		47.91		47.69		48.09

				18		478213400		96		43.54		43.29		42.95		43.26

				24		171165080		34		39.51		39.21		38.49		39.07

				30		54572592		11		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		208		47.94		47.75		47.71		47.80

				18		571007968		115		42.74		42.74		42.69		42.72

				24		258219264		52		37.99		37.98		37.91		37.96

				30		93767312		19		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366		46.95		46.82		46.78		46.85

				18		1171110296		236		41.27		41.25		41.21		41.24

				24		646791480		130		35.73		35.74		35.69		35.72

				30		230227392		46		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288		47.63		47.07		46.91		47.20

				18		790695824		159		42.21		41.86		41.62		41.90

				24		311532864		63		37.43		37.01		36.58		37.01

				30		80315552		16		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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Chart1

		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Crew

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12				0								0.00								0

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08								0

				24		133534896		27		37.48		44.12		45.52		42.37		32.61		33.47		32.12		32.7333333333

				30		42880536		9		33.61		41.94		43.39		39.65								0

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95
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		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		125.74		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		51.67		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		13.98		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4.32		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		143.69		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72.18		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		26.55		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		8.60		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		265.53		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157.26		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		72.53		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20.36		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197.08		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90.49		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23.03		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		5.90		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		125.74		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		51.67		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		13.98		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4.32		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		143.69		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72.18		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		26.55		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		8.60		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		265.53		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157.26		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		72.53		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20.36		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197.08		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90.49		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23.03		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		5.90		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61




