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Abstract
Draft 10 of High efficiency video coding (for ISO/IEC FDIS and ITU-T Last Call).
7.4.5 Scaling list data semantics

scaling_list_pred_mode_flag[ sizeId ][ matrixId ] equal to 0 specifies that the values of the scaling list are the same as the values of a reference scaling list. The reference scaling list is specified by scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ]. scaling_list_pred_mode_flag[ sizeId ][ matrixId ] equal to 1 specifies that the values of the scaling list are explicitly signalled.
scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ] specifies the reference scaling list used to derive ScalingList[ sizeId ][ matrixId ] as follows:
–
If scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ] is equal to 0, the scaling list is inferred from the default scaling list ScalingList[ sizeId ][ matrixId ][ i ] as specified in Table 7‑5 and Table 7‑6 for i = 0..Min( 63, ( 1  <<  ( 4 + ( sizeId  <<  1 ) ) ) − 1 ).
–
Otherwise, the scaling list is inferred from the reference scaling list as follows:
refMatrixId = matrixId − scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ]
(7‑30)
ScalingList[ sizeId ][ matrixId ][ i ] = ScalingList[ sizeId ][ refMatrixId ][ i ]
with i =0..Min( 63, ( 1  <<  ( 4 + ( sizeId  <<  1 ) ) ) − 1 )
(7‑31)
If scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ] is not equal to 0 and sizeId > 1, scaling_list_dc_coef_minus8[ sizeId − 2 ][ matrixId ] is inferred from scaling_list_dc_coef_minus8[ sizeId − 2 ][ refMatrixId ].
The value of scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ] shall be in the range of 0 to matrixId, inclusive.
Table 7‑3 – Specification of sizeId
	Size of quantization matrix
	sizeId

	4x4
	0

	8x8
	1

	16x16
	2

	32x32
	3


Table 7‑4 – Specification of matrixId according to sizeId, prediction mode and colour component

	sizeId
	CuPredMode
	cIdx
(colour component)
	matrixId

	0, 1, 2
	MODE_INTRA
	0 (Y)
	0

	0, 1, 2
	MODE_INTRA
	1 (Cb)
	1

	0, 1, 2
	MODE_INTRA
	2 (Cr)
	2

	0, 1, 2
	MODE_INTER
	0 (Y)
	3

	0, 1, 2
	MODE_INTER
	1 (Cb)
	4

	0, 1, 2
	MODE_INTER
	2 (Cr)
	5

	3
	MODE_INTRA
	0 (Y)
	0

	3
	MODE_INTER
	0 (Y)
	1


scaling_list_dc_coef_minus8[ sizeId − 2 ][ matrixId ] plus 8 specifies the DC value of the scaling list for 16x16 size when sizeId is equal to 2 and specifies the DC value of the scaling list for 32x32 size when sizeId is equal to 3. The value of scaling_list_dc_coef_minus8[ sizeId − 2 ][ matrixId ] shall be in the range of −7 to 247, inclusive. When scaling_list_pred_mode_flag[ sizeId ][ matrixId ] is equal to 0 and scaling_list_pred_matrix_id_delta[ sizeId ][ matrixId ] is equal to 0 and sizeId > 1, it is inferred to be equal to 8.
scaling_list_delta_coef specifies the difference between the current matrix coefficient ScalingList[ sizeId ][ matrixId ][ i ] and the previous matrix coefficient ScalingList[ sizeId ][ matrixId ][ i − 1 ], when scaling_list_pred_mode_flag[ sizeId ][ matrixId ] is equal to 1. The value of scaling_list_delta_coef shall be in the range of −128 to 127, inclusive. The value of ScalingList[ sizeId ][ matrixId ][ i ] shall be greater than 0.
Table 7‑5 – Specification of default values of ScalingList[ 0 ][ matrixId ][ i ] with i = 0..15

	i
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ScalingList[ 0 ][ 0..5 ][ i ]
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16


Table 7‑6 – Specification of default values of ScalingList[ 1..3 ][ matrixId ][ i ] with i = 0..63

	i
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ScalingList[ 1..2 ][ 0..2 ][ i ]

ScalingList[ 3 ][ 0 ][ i ]
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	17
	16
	17
	16
	17
	18

	ScalingList[ 1..2 ][ 3..5 ][ i ]

ScalingList[ 3 ][ 1 ][ i ]
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	17
	17
	17
	17
	17
	18

	i − 16
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ScalingList[ 1..2 ][ 0..2 ][ i ]

ScalingList[ 3 ][ 0 ][ i ]
	17
	18
	18
	17
	18
	21
	19
	20
	21
	20
	19
	21
	24
	22
	22
	24

	ScalingList[ 1..2 ][ 3..5 ][ i ]

ScalingList[ 3 ][ 1 ][ i ]
	18
	18
	18
	18
	18
	20
	20
	20
	20
	20
	20
	20
	24
	24
	24
	24

	i − 32
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ScalingList[ 1..2 ][ 0..2 ][ i ]

ScalingList[ 3 ][ 0 ][ i ]
	24
	22
	22
	24
	25
	25
	27
	30
	27
	25
	25
	29
	31
	35
	35
	31

	ScalingList[ 1..2 ][ 3..5 ][ i ]

ScalingList[ 3 ][ 1 ][ i ]
	24
	24
	24
	24
	25
	25
	25
	25
	25
	25
	25
	28
	28
	28
	28
	28

	i − 48
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ScalingList[ 1..2 ][ 0..2 ][ i ]

ScalingList[ 3 ][ 0 ][ i ]
	29
	36
	41
	44
	41
	36
	47
	54
	54
	47
	65
	70
	65
	88
	88
	115

	ScalingList[ 1..2 ][ 3..5 ][ i ]

ScalingList[ 3 ][ 1 ][ i ]
	28
	33
	33
	33
	33
	33
	41
	41
	41
	41
	54
	54
	54
	71
	71
	91


The four-dimensional array ScalingFactor[ sizeId ][ matrixId ][ x ][ y ], with x, y = 0..( 1  <<  ( 2 + sizeId ) ) − 1, specifies the array of scaling factors according to the variables sizeId specified in Table 7‑3 and matrixId specified in Table 7‑4.

The elements of the quantization matrix of size 4x4, ScalingFactor[ 0 ][ matrixId ][ ][ ], are derived as follows:

ScalingFactor[ 0 ][ matrixId ][ x ][ y ] = ScalingList[ 0 ][ matrixId ][ i ]
(7‑32)
with i = 0..15, matrixId = 0..5, x = ScanOrder[ 2 ][ 0 ][ i ][ 0 ], and y = ScanOrder[ 2 ][ 0 ][ i ][ 1 ]

The elements of the quantization matrix of size 8x8, ScalingFactor[ 1 ][ matrixId ][ ][ ], are derived as follows:

ScalingFactor[ 1 ][ matrixId ][ x ][ y ] = ScalingList[ 1 ][ matrixId ][ i ]
(7‑33)
with i = 0..63, matrixId = 0..5, x = ScanOrder[ 3 ][ 0 ][ i ][ 0 ], and y = ScanOrder[ 3 ][ 0 ][ i ][ 1 ]

The elements of the quantization matrix of size 16x16, ScalingFactor[ 2 ][ matrixId ][ ][ ], are derived as follows:

ScalingFactor[ 2 ][ matrixId ][ x * 2 + k ][ y * 2 + j ] = ScalingList[ 2 ][ matrixId ][ i ]
(7‑34)
with i = 0..63, j = 0..1, k = 0..1, matrixId = 0..5, x = ScanOrder[ 3 ][ 0 ][ i ][ 0 ],
and y = ScanOrder[ 3 ][ 0 ][ i ][ 1 ]

ScalingFactor[ 2 ][ matrixId ][ 0 ][ 0 ] = scaling_list_dc_coef_minus8[ 0 ][ matrixId ] + 8
(7‑35)
with matrixId = 0..5

The elements of the quantization matrix of size 32x32, ScalingFactor[ 3 ][ matrixId ][ ][ ], are derived as follows:

ScalingFactor[ 3 ][ matrixId ][ x * 4 + k ][ y * 4 + j ] = ScalingList[ 3 ][ matrixId ][ i ]
(7‑36)
with i = 0..63, j = 0..3, k = 0..3, matrixId = 0..1, x = ScanOrder[ 3 ][ 0 ][ i ][ 0 ],
and y = ScanOrder[ 3 ][ 0 ][ i ][ 1 ]

ScalingFactor[ 3 ][ matrixId ][ 0 ][ 0 ] = scaling_list_dc_coef_minus8[ 1 ][ matrixId ] + 8
(7‑37)
with matrixId = 0..1
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