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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards through technical committees established by the respective organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Amendment 1 to ISO/IEC 14496‑10:201x was prepared by Joint Technical Committee ISO/IEC JTC 1, Coding of audio, picture, multimedia and hypermedia information, Subcommittee SC 29, Coding of moving pictures and audio.

Information technology — Coding of audio-visual objects — Part 10: Advanced Video Coding, AMENDMENT 1: Additional supplemental enhancement information
Replace the syntax table of clause D.1 (SEI payload syntax) with the following 

“

D.1
SEI payload syntax
	sei_payload( payloadType, payloadSize ) {
	C
	Descriptor

	if( payloadType  = =  0 )
	
	

	
buffering_period( payloadSize )
	5
	

	else if( payloadType  = =  1 )
	
	

	
pic_timing( payloadSize )
	5
	

	else if( payloadType  = =  2 )
	
	

	
pan_scan_rect( payloadSize )
	5
	

	else if( payloadType  = =  3 )
	
	

	
filler_payload( payloadSize )
	5
	

	else if( payloadType  = =  4 )
	
	

	
user_data_registered_itu_t_t35( payloadSize )
	5
	

	else if( payloadType  = =  5 )
	
	

	
user_data_unregistered( payloadSize )
	5
	

	else if( payloadType  = =  6 )
	
	

	
recovery_point( payloadSize )
	5
	

	else if( payloadType  = =  7 )
	
	

	
dec_ref_pic_marking_repetition( payloadSize )
	5
	

	else if( payloadType  = =  8 )
	
	

	
spare_pic( payloadSize )
	5
	

	else if( payloadType  = =  9 )
	
	

	
scene_info( payloadSize )
	5
	

	else if( payloadType  = =  10 )
	
	

	
sub_seq_info( payloadSize )
	5
	

	else if( payloadType  = =  11 )
	
	

	
sub_seq_layer_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  12 )
	
	

	
sub_seq_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  13 )
	
	

	
full_frame_freeze( payloadSize )
	5
	

	else if( payloadType  = =  14 )
	
	

	
full_frame_freeze_release( payloadSize )
	5
	

	else if( payloadType  = =  15 )
	
	

	
full_frame_snapshot( payloadSize )
	5
	

	else if( payloadType  = =  16 )
	
	

	
progressive_refinement_segment_start( payloadSize )
	5
	

	else if( payloadType  = =  17 )
	
	

	
progressive_refinement_segment_end( payloadSize )
	5
	

	else if( payloadType  = =  18 )
	
	

	
motion_constrained_slice_group_set( payloadSize )
	5
	

	else if( payloadType  = =  19 )
	
	

	
film_grain_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  20 )
	
	

	
deblocking_filter_display_preference( payloadSize )
	5
	

	else if( payloadType  = =  21 )
	
	

	
stereo_video_info( payloadSize )
	5
	

	else if( payloadType  = =  22 )
	
	

	
post_filter_hint( payloadSize )
	5
	

	else if( payloadType  = =  23 )
	
	

	
tone_mapping_info( payloadSize )
	5
	

	else if( payloadType  = =  24 )
	
	

	
scalability_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  25 )
	
	

	
sub_pic_scalable_layer( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  26 )
	
	

	
non_required_layer_rep( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  27 )
	
	

	
priority_layer_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  28 )
	
	

	
layers_not_present( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  29 )
	
	

	
layer_dependency_change( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  30 )
	
	

	
scalable_nesting( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  31 )
	
	

	
base_layer_temporal_hrd( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  32 )
	
	

	
quality_layer_integrity_check( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  33 )
	
	

	
redundant_pic_property( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  34 )
	
	

	
tl0_dep_rep_index( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  35 )
	
	

	
tl_switching_point( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  36 )
	
	

	
parallel_decoding_info( payloadSize )  /* specified in Annex ‎H */
	5
	


	else if( payloadType  = =  37 )
	
	

	
mvc_scalable_nesting( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  38 )
	
	

	
view_scalability_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  39 )
	
	

	
multiview_scene_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  40 )
	
	

	
multiview_acquisition_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  41 )
	
	

	
non_required_view_component( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  42 )
	
	

	
view_dependency_change( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  43 )
	
	

	
operation_points_not_present( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  44 )
	
	

	
base_view_temporal_hrd( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  45 )
	
	

	
frame_packing_arrangement( payloadSize )
	5
	

	else if( payloadType  = =  46 )
	
	

	
multiview_view_position( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  47 )
	
	

	
display_orientation( payloadSize )
	5
	

	else if( payloadType  = =  48 )
	
	

	
mvcd_scalable_nesting( payloadSize )  /* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  49 )
	
	

	
mvcd_view_scalability_info( payloadSize )  /* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  50 )
	
	

	
depth_representation_info( payloadSize )  /* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  51 )
	
	

	
three_dimensional_reference_displays_info( payloadSize )












/* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  52 )
	
	

	
depth_timing( payloadSize )  /* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  53 )
	
	

	
depth_sampling_info( payloadSize )  /* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  54 )
	
	

	
constrained_depth_parameter_set_identifier( payloadSize ) 











/* specified in Annex ‎J */
	5
	

	else if( payloadType  = =  56 )
	
	

	
green_metadata( payloadSize )
	5
	

	else if( payloadType  = =  137 )
	
	

	
mastering_display_colour_volume( payloadSize )
	5
	

	else if( payloadType  = =  142 )
	
	

	
colour_remapping_info( payloadSize )
	5
	

	else if( payloadType  = =  147 )
	
	

	
alternative_transfer_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  181 )
	
	

	
alternative_depth_info( payloadSize )  /* specified in Annex ‎J */
	5
	

	else
	
	

	
reserved_sei_message( payloadSize )
	5
	

	if( !byte_aligned( ) ) {
	
	

	
bit_equal_to_one  /* equal to 1 */
	5
	f(1)

	
while( !byte_aligned( ) )
	
	

	

bit_equal_to_zero  /* equal to 0 */
	5
	f(1)

	}
	
	

	}
	
	


”

Renumber clauses D.1.28 and D.1.29 as clauses D.1.29 and D.1.30.

Add a new clause D.1.28 after clause D.1.27 (Mastering display colour volume SEI message syntax) as follows:

“

D.1.28
Colour remapping information SEI message syntax

	colour_remapping_info( payloadSize ) {
	C
	Descriptor

	
colour_remap_id
	5
	ue(v)

	
colour_remap_cancel_flag
	5
	u(1)

	
if( !colour_remap_cancel_flag ) {
	
	

	

colour_remap_repetition_period
	5
	ue(v)

	

colour_remap_video_signal_info_present_flag
	5
	u(1)

	

if( colour_remap_video_signal_info_present_flag ) {
	
	

	


colour_remap_full_range_flag
	5
	u(1)

	


colour_remap_primaries
	5
	u(8)

	


colour_remap_transfer_function
	5
	u(8)

	


colour_remap_matrix_coefficients
	5
	u(8)

	

}
	
	

	

colour_remap_input_bit_depth
	5
	u(8)

	

colour_remap_output_bit_depth
	5
	u(8)

	

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

	


pre_lut_num_val_minus1[ c ]
	5
	u(8)

	


if( pre_lut_num_val_minus1[ c ] > 0 )
	
	

	



for( i = 0; i  <=  pre_lut_num_val_minus1[ c ]; i++ ) {
	
	

	




pre_lut_coded_value[ c ][ i ]
	5
	u(v)

	




pre_lut_target_value[ c ][ i ]
	5
	u(v)

	



}
	
	

	

}
	
	

	

colour_remap_matrix_present_flag
	5
	u(1)

	

if( colour_remap_matrix_present_flag ) {
	
	

	


log2_matrix_denom
	5
	u(4)

	


for( c = 0; c < 3; c++ )
	
	

	



for( i = 0; i < 3; i++ )
	
	

	




colour_remap_coeffs[ c ][ i ]
	5
	se(v)

	

}
	
	

	

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

	


post_lut_num_val_minus1[ c ]
	5
	u(8)

	


if( post_lut_num_val_minus1[ c ] > 0 )
	
	

	



for( i = 0; i  <=  post_lut_num_val_minus1[ c ]; i++ ) {
	
	

	




post_lut_coded_value[ c ][ i ]
	5
	u(v)

	




post_lut_target_value[ c ][ i ]
	5
	u(v)

	



}
	
	

	

}
	
	

	
}
	
	

	}
	
	


”

Renumber clauses D.2.28 and D.2.29 as clauses D.2.29 and D.2.30.

Add a new clause D.2.28 after clause D.2.27 (Mastering display colour volume SEI message syntax) as follows:

“

D.2.30 Colour remapping information SEI message semantics

The colour remapping information SEI message provides information to enable remapping of the reconstructed colour samples of the output pictures for purposes such as converting the output pictures to a representation that is more suitable for an alternative display. The colour remapping model used in the colour remapping information SEI message is composed of a first piece-wise linear function applied to each colour component (specified by the "pre" set of syntax elements herein), followed by a three-by-three matrix applied to the three resulting colour components, followed by a second piece-wise linear function applied to each resulting colour component (specified by the "post" set of syntax elements herein).

NOTE 1 – Colour remapping of the output pictures for the display process (which is outside the scope of this document) is optional and does not affect the decoding process specified in this document.

Unless indicated otherwise by some means not specified in this document, the input to the indicated remapping process is the set of decoded sample values after applying an upsampling conversion process (in a manner not specified in this document) to the 4:4:4 colour sampling format as necessary when the colour remapping three-by-three matrix coefficients are present in the SEI message and chroma_format_idc is equal to 1 (4:2:0 chroma format) or 2 (4:2:2 chroma format). When chroma_format_idc is equal to 0 (monochrome), the colour remapping information SEI message shall not be present, although decoders shall allow such messages to be present and shall ignore any such colour remapping information SEI messages that may be present.
colour_remap_id contains an identifying number that may be used to identify the purpose of the colour remapping information. The value of colour_remap_id may be used (in a manner not specified in this document) to indicate that the input to the remapping process is the output of some conversion process that is not specified in this document, such as a conversion of the picture to some alternative colour representation (e.g., conversion from a YCbCr colour representation to a GBR colour representation). When more than one colour remapping information SEI message is present with the same value of colour_remap_id, the content of these colour remapping information SEI messages shall be the same. When colour remapping information SEI messages are present that have more than one value of colour_remap_id, this may indicate that the remapping processes indicated by the different values of colour_remap_id are alternatives that are provided for different purposes or that a cascading of remapping processes is to be applied in a sequential order (an order that is not specified in this document). The value of colour_remap_id shall be in the range of 0 to 232 − 2, inclusive.

Values of colour_remap_id from 0 to 255 and from 512 to 231 − 1 may be used as determined by the application. Values of colour_remap_id from 256 to 511, inclusive, and from 231 to 232 − 2, inclusive are reserved for future use by ITU-T | ISO/IEC. Decoders shall ignore all colour remapping information SEI messages containing a value of colour_remap_id in the range of 256 to 511, inclusive, or in the range of 231 to 232 − 2, inclusive, and bitstreams shall not contain such values.

NOTE 2 – The colour_remap_id can be used to support different colour remapping processes that are suitable for different display scenarios. For example, different values of colour_remap_id may correspond to different remapped colour spaces supported by displays.

colour_remap_cancel_flag equal to 1 indicates that the colour remapping information SEI message cancels the persistence of any previous colour remapping information SEI message in output order that applies to the current layer. colour_remap_cancel_flag equal to 0 indicates that colour remapping information follows.
colour_remap_repetition_period specifies the persistence of the colour remapping information SEI message and may specify a picture order count interval within which another colour remapping information SEI message with the same value of colour_remap_id or the end of the coded video sequence shall be present in the bitstream. The value of colour_remap_repetition_period shall be in the range of 0 to 16 384, inclusive.

colour_remap_repetition_period equal to 0 specifies that the colour remapping information applies to the current decoded picture only.

colour_remap_repetition_period equal to 1 specifies that the colour remapping information persists in output order until any of the following conditions are true:

– 
A new coded video sequence begins.

– 
A picture in an access unit containing a colour remapping information SEI message with the same value of colour_remap_id is output having PicOrderCnt( ) greater than PicOrderCnt( CurrPic ).

colour_remap_repetition_period equal to 0 or equal to 1 indicates that another colour remapping information SEI message with the same value of colour_remap_id may or may not be present.

colour_remap_repetition_period greater than 1 specifies that the colour remapping information persists until any of the following conditions are true:

–
A new coded video sequence begins.

–
A picture in an access unit containing a colour remapping information SEI message with the same value of colour_remap_id is output having PicOrderCnt( ) greater than PicOrderCnt( CurrPic ) and less than or equal to PicOrderCnt( CurrPic ) + colour_remap_repetition_period.

colour_remap_repetition_period greater than 1 indicates that another colour remapping information SEI message with the same value of colour_remap_id shall be present for a picture in an access unit that is output having PicOrderCnt( ) greater than PicOrderCnt( CurrPic ) and less than or equal to PicOrderCnt( CurrPic ) + colour_remap_repetition_period; unless the bitstream ends or a new coded video sequence begins without output of such a picture.

colour_remap_video_signal_info_present_flag equal to 1 specifies that syntax elements colour_remap_full_range_flag, colour_remap_primaries, colour_remap_transfer_function and colour_remap_matrix_coefficients are present, colour_remap_video_signal_info_present_flag equal to 0 specifies that syntax elements colour_remap_full_range_flag, colour_remap_primaries, colour_remap_transfer_function and colour_remap_matrix_coefficients are not present.
colour_remap_full_range_flag has the same semantics as specified in clause E.2.1 for the video_full_range_flag syntax element, except that colour_remap_full_range_flag identifies the colour space of the remapped reconstructed picture, rather than the colour space used for the coded video sequence. When not present, the value of colour_remap_full_range_flag is inferred to be equal to the value of video_full_range_flag.

colour_remap_primaries has the same semantics as specified in clause E.2.1 for the colour_primaries syntax element, except that colour_remap_primaries identifies the colour space of the remapped reconstructed picture, rather than the colour space used for the coded video sequence. When not present, the value of colour_remap_primaries is inferred to be equal to the value of colour_primaries.

colour_remap_transfer_function has the same semantics as specified in clause E.2.1 for the transfer_characteristics syntax element, except that colour_remap_transfer_function identifies the colour space of the remapped reconstructed picture, rather than the colour space used for the coded video sequence. When not present, the value of colour_remap_transfer_function is inferred to be equal to the value of transfer_characteristics.

colour_remap_matrix_coefficients has the same semantics as specified in clause E.2.1 for the matrix_coeffs syntax element, except that colour_remap_matrix_coefficients identifies the colour space of the remapped reconstructed picture, rather than the colour space used for the coded video sequence. When not present, the value of colour_remap_matrix_coefficients is inferred to be equal to the value of matrix_coeffs.

colour_remap_input_bit_depth specifies the bit depth of the colour components of the associated pictures for purposes of interpretation of the colour remapping information SEI message. When any colour remapping information SEI messages is present with the value of colour_remap_input_bit_depth not equal to the bit depth of the decoded colour components, the SEI message refers to the hypothetical result of a conversion operation performed to convert the decoded colour component samples to the bit depth equal to colour_remap_input_bit_depth.

The value of colour_remap_input_bit_depth shall be in the range of 8 to 16, inclusive. Values of colour_remap_input_bit_depth from 0 to 7, inclusive, and from 17 to 255, inclusive, are reserved for future use by ITU-T | ISO/IEC. Decoders shall ignore all colour remapping SEI messages that contain a colour_remap_input_bit_depth in the range of 0 to 7, inclusive, or in the range of 17 to 255, inclusive, and bitstreams shall not contain such values.

colour_remap_output_bit_depth specifies the bit depth of the output of the colour remapping function described by the colour remapping information SEI message.

The value of colour_remap_output_bit_depth shall be in the range of 8 to 16, inclusive. Values of colour_remap_output_bit_depth from 0 to 7, inclusive, and in the range of 17 to 255, inclusive, are reserved for future use by ITU-T | ISO/IEC. Decoders shall ignore all colour remapping SEI messages that contain a value of colour_remap_output_bit_depth from 0 to 7, inclusive, or in the range of 17 to 255, inclusive, and bitstreams shall not contain such values.

pre_lut_num_val_minus1[ c ] plus 1 specifies the number of pivot points in the piece-wise linear remapping function for the c-th component, where c equal to 0 refers to the luma or G component, c equal to 1 refers to the Cb or B component, and c equal to 2 refers to the Cr or R component. When pre_lut_num_val_minus1[ c ] is equal to 0, the default end points of the input values are 0 and 2colour_remap_input_bit_depth − 1, and the corresponding default end points of the output values are 0 and 2colour_remap_output_bit_depth − 1, for the c-th component. In bitstreams conforming to this version of this document, the value of pre_lut_num_val_minus1[ c ] shall be in the range of 0 to 32, inclusive.

pre_lut_coded_value[ c ][ i ] specifies the value of the i-th pivot point for the c-th component. The number of bits used to represent pre_lut_coded_value[ c ][ i ] is ( ( colour_remap_input_bit_depth + 7 )  >>  3 )  <<  3.
pre_lut_target_value[ c ][ i ] specifies the value of the i-th pivot point for the c-th component. The number of bits used to represent pre_lut_target_value[ c ][ i ] is ( ( colour_remap_output_bit_depth + 7 )  >>  3 )  <<  3.

When pre_lut_coded_value[ c ][ 0 ] is greater than 0, an initial linear segment should be inferred that maps input values ranging from 0 to pre_lut_coded_value[ c ][ 0 ], inclusive, to target values ranging from 0 to pre_lut_target_value[ c ][ 0 ], inclusive.

When pre_lut_coded_value[ c ][ pre_lut_num_val_minus1[ c ] ] is not equal to 2colour_remap_input_bit_depth − 1, a final linear segment should be inferred that maps input values ranging from pre_lut_coded_value[ c ][ pre_lut_num_val_minus1[ c ] ] to 2colour_remap_input_bit_depth − 1, inclusive, to target values ranging from pre_lut_target_value[ c ][ pre_lut_num_val_minus1[ c ] ] to 2colour_remap_output_bit_depth − 1, inclusive.

colour_remap_matrix_present_flag equal to 1 indicates that the syntax elements log2_matrix_denom and colour_remap_coeffs[ c ][ i ], for c and i in the range of 0 to 2, inclusive, are present. colour_remap_matrix_present_flag equal to 0 indicates that the syntax elements log2_matrix_denom and colour_remap_coeffs[ c ][ i ], for c and i in the range of 0 to 2, inclusive, are not present.

log2_matrix_denom specifies the base 2 logarithm of the denominator for all matrix coefficients. The value of log2_matrix_denom shall be in the range of 0 to 15, inclusive. When not present, the value of log2_matrix_denom is inferred to be equal to 0.

colour_remap_coeffs[ c ][ i ] specifies the value of the three-by-three colour remapping matrix coefficients. The value of colour_remap_coeffs[ c ][ i ] shall be in the range of −215 to 215 − 1, inclusive. When colour_remap_coeffs[ c ][ i ] is not present, it is inferred to be equal to 1 if c is equal to i, and inferred to be equal to 0 otherwise.

NOTE 3 – When colour_remap_matrix_present_flag is equal to 0, the colour remapping matrix is inferred to be equal to the identity matrix of size 3x3.

The variable matrixOutput[ c ] for c = 0, 1 and 2 is derived as follows:

roundingOffset = log2_matrix_denom  = =  0 ? 0: 1  <<  ( log2_matrix_denom − 1 )
matrixOutput[ c ] = Clip3( 0, ( 1  <<  colour_remap_output_bit_depth ) − 1,

( colour_remap_coeffs[ c ][ 0 ] * matrixInput[ 0 ] + colour_remap_coeffs[ c ][ 1 ] * matrixInput[ 1 ]

+ colour_remap_coeffs[ c ][ 2 ] * matrixInput[ 2 ] + roundingOffset )  >>  log2_matrix_denom )
(D‑44)

where matrixInput[ c ] is the input sample value of the c-th colour component,and matrixOutput[ c ] is the output sample value of the c-th colour component.

post_lut_num_val_minus1[ c ] has the same semantics as pre_lut_num_val_minus1[ c ], with pre replaced by post, except that the default end points of the input values are 0 and 2colour_remap_output_bit_depth − 1 for the c-th colour component. The value of post_lut_num_val_minus1[ c ] shall be in the range of 0 to 32, inclusive.

post_lut_coded_value[ c ][ i ] has the same semantics as pre_lut_coded_value[ c ][ i ], with "pre" replaced by "post", except that the number of bits used to represent post_lut_coded_value[ c ][ i ] is ( ( colour_remap_output_bit_depth + 7 )  >>  3 )  <<  3.
post_lut_target_value[ c ][ i ] has the same semantics as pre_lut_target_value[ c ][ i ], with "pre" replaced by "post" except that colour_remap_input_bit_depth is replaced by colour_remap_output_bit_depth in the semantics.
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