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D.2.13
Sub-sequence information SEI message syntax

	subseq_information( PayloadSize ) {
	Category
	Descriptor

	
subseq_layer_num
	7
	ue(v)

	
subseq_id
	7
	ue(v)

	
first_stored_picture_flag
	7
	u(1)

	
leading_non_stored_picture_flag
	7
	u(1)

	
last_picture_flag
	7
	u(1)

	
if( more_sei_payload_data( ) )
	
	

	

subseq_frame_num
	7
	ue(v)

	}
	
	


D.2.14
Sub-sequence layer characteristics SEI message syntax

	subseq_layer_characteristics( PayloadSize ) {
	Category
	Descriptor

	
do {
	
	

	

accurate_statistics_flag
	7
	u(1)

	

average_bit_rate
	7
	u(16)

	

average_frame_rate
	7
	u(16)

	
} while( more_sei_payload_data( ) )
	
	

	}
	
	


D.2.15
Sub-sequence characteristics SEI message syntax

	subseq_characteristics( PayloadSize ) {
	Category
	Descriptor

	
subseq_layer_num
	7
	ue(v)

	
subseq_id
	7
	ue(v)

	
duration_flag
	7
	u(1)

	
if (duration_flag)
	
	

	

subseq_duration
	7
	u(32)

	
average_rate_flag
	7
	u(1)

	
if (average_rate_flag) {
	
	

	

accurate_statistics_flag
	7
	u(1)

	

average_bit_rate
	7
	u(16)

	

average_frame_rate
	7
	u(16)

	
}
	
	

	
num_referenced_subseqs
	7
	ue(v)

	
for (n = 0; n < num_referenced_subseqs; n++) {
	
	

	

ref_subseq_layer_num
	7
	ue(v)

	

ref_subseq_id
	7
	ue(v)

	
}
	
	

	}
	
	


D.3.13
Sub-sequence information SEI message semantics

The sub-sequence information SEI message is used to indicate the position of a picture in data dependency hierarchy that consists of sub-sequence layers and sub-sequences.

A sub-sequence layer contains a subset of the coded pictures in a coded data stream. Sub-sequence layers are numbered with non-negative integers. A layer having a larger layer number is a higher layer than a layer having a smaller layer number. The layers are ordered hierarchically based on their dependency on each other so that a layer does not depend on any higher layer and may depend on lower layers. In other words, layer 0 is independently decodable, pictures in layer 1 may be predicted from layer 0, pictures in layer 2 may be predicted from layers 0 and 1, etc. The subjective quality increases along with the number of decoded layers. 

A sub-sequence is a set of coded pictures within a sub-sequence layer. A picture shall reside in one sub-sequence layer and in one sub-sequence only. A sub-sequence shall not depend on any other sub-sequence in the same or in a higher sub-sequence layer. A sub-sequence in layer 0 can be decoded independently of any other sub-sequences and previous long-term reference pictures.

The sub-sequence information SEI message concerns the next slice or data partition in decoding order. The picture which the next slice or data partition belongs to is herein referred to as the target picture.

When a sub-sequence information SEI message is coded, the required_frame_num_update_behaviour_flag in the active sequence parameter set shall be 1.
subseq_layer_num indicates the sub-sequence layer number of the target picture. If subseq_layer_num is greater than 0, memory management control operations shall not be used in any slice header of the target picture.
subseq_id identifies the sub-sequence within a layer. Consecutive sub-sequences within a particular layer in decoding order shall have a different subseq_id from each other.

first_stored_picture_flag equal to 1 signals that the target picture is the first stored picture of the sub-sequence in decoding order. Otherwise the first_stored_picture_flag shall be 0.

leading_non_stored_picture_flag equals to 1 if the target picture is a non-stored picture preceding any stored picture in decoding order within the sub-sequence. Otherwise the leading_non_stored_picture_flag shall be 0.
last_picture_flag equal to 1 signals that the target picture is the last picture of the sub-sequence (in decoding order), including all stored and non-stored pictures of the sub-sequence. For any other pictures, the last_picture_flag shall be 0.
subseq_frame_num is 0 for the first stored picture of the sub-sequence and for any non-stored picture preceding the stored picture of the sub-sequence in decoding order. For each coded frame belonging to the sub-sequence in decoding order, subseq_frame_num shall be incremented by 1, in modulo MAX_FN operation, relative to the previous stored frame that belongs to the sub-sequence.
If the target picture is an IDR picture, it shall start a new sub-sequence in sub-sequence layer 0. Thus, the subseq_layer_num shall be 0, the subseq_id shall be different from the previous sub-sequence in sub-sequence layer 0, first_stored_picture_flag shall be 1, and leading_non_stored_picture_flag shall be 0.
D.3.14
Sub-sequence layer characteristics SEI message semantics

The sub-sequence layer characteristics SEI message indicates the characteristics of sub-sequence layers. 

A pair of average bit rate and average frame rate characterizes each sub-sequence layer. The first pair of average bit rate and average frame rate signals the characteristics of sub-sequence layer 0. The second pair, if present, signals the characteristics of sub-sequence layers 0 and 1 jointly. Each pair in decoding order signals the characteristics for a range of sub-sequence layers from layer number 0 to the layer number that is incremented by one from the previous upper limit of layer numbers. The values are in effect from the point they are decoded until an update of the values is decoded.

accurate_statistics_flag indicates how reliable the values of average_bit_rate and average_frame_rate are. accurate_statistics_flag equal to 1, indicates that the average_bit_rate and the average_frame_rate are rounded from statistically correct values. accurate_statistics_flag equal to 0 indicates that the average_bit_rate and the average_frame_rate are estimates and may deviate from the statistically correct values.
average_bit_rate gives the average bit rate in units of 1000 bits per second. All NAL units in the range of sub-sequence layers specified above are taken into account in the calculation. The average bit rate is calculated according to the picture removal time specified in section C.1.1.2 of the Recommendation | International Standard. In the following, B is the number of bits in all NAL units succeeding a sub-sequence layer characteristics SEI message and preceding the next sub-sequence layer characteristics SEI message or the end of the stream. t1 is the removal time (in seconds) of the picture following the sub-sequence layer characteristics SEI message in decoding order, and t2 is the removal time (in seconds) of the latest picture before the next sub-sequence layer characteristics SEI message or the end of the stream. Then, the average_bit_rate is calculated as follows provided that t1 ( t2:


average_bit_rate = round(B ( (t2 – t1) ( 1000)
(D-x)
If t1 = t2, average_bit_rate shall be 0. Value zero means an unspecified bit rate.  
average_frame_rate gives the average frame rate in frames/(256 seconds) of the sub-sequence layer. Value zero indicates an unspecified frame rate.

D.3.15
Sub-sequence characteristics SEI message semantics

The sub-sequence characteristics SEI message indicates the characteristics of a sub-sequence. It also indicates inter prediction dependencies between sub-sequences.

This message applies to the next sub-sequence in decoding order having the indicated subseq_layer_num and subseq_id. This sub-sequence is herein called the target sub-sequence.

duration_flag equal to zero indicates that the duration of the target sub-sequence is not specified.

subseq_duration indicates the duration of the target sub-sequence in clock ticks of a 90-kHz clock. 

average_rate_flag equal to zero indicates that the average bit rate and the average frame rate of the target sub-sequence are unspecified.

accurate_statistics_flag indicates how reliable the values of average_bit_rate and average_frame_rate are. accurate_statistics_flag equal to 1, indicates that the average_bit_rate and the average_frame_rate are rounded from statistically correct values. accurate_statistics_flag equal to 0 indicates that the average_bit_rate and the average_frame_rate are estimates and may deviate from the statistically correct values.
average_bit_rate gives the average bit rate in (1000 bits)/second of the target sub-sequence. All NAL units of the target sub-sequence are taken into account in the calculation.  The average bit rate is calculated according to the picture removal time specified in section C.1.1.2 of the Recommendation | International Standard. In the following, B is the number of bits in all NAL units in the sub-sequence. t1 is the removal time (in seconds) of the first picture of the sub-sequence (in decoding order), and t2 is the removal time (in seconds) of the last picture of the sub-sequence (in decoding order). Then, the average_bit_rate is calculated as follows provided that t1 ( t2:


average_bit_rate = round(B ( (t2 – t1) ( 1000)
(D-x)

If t1 = t2, average_bit_rate shall be 0. 
average_frame_rate gives the average frame rate in frames/(256 seconds) of the current sub-sequence. 

num_referenced_subseqs gives the number of sub-sequences which contain pictures that are used as reference pictures for inter prediction in the pictures of the target sub-sequence. 

ref_subseq_layer_num and ref_subseq_id identify a sub-sequence that contains pictures that are used as reference pictures for inter prediction in the pictures of the target sub-sequence.






































































































































































