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Summary

The draft text of the AVC file format (MPEG document N5303) lists the following concerns on the sub-sequence feature of the proposed AVC file format:

i) Clarifying whether  there is one division into layers and sub-sequences, or multiple;

ii) What ‘layers’ mean if sub-sequences may be selected from any layer, provided that their dependents have been decoded;

iii) Given that sub-sequences begin and end and then begin again, what the exact meaning of a ‘dependency’ is (on which instances?);

iv) What the use of sub-sequence identifiers is;  whether they refer to definitions or instances, and if the latter, how the identifier space is managed in an indefinite duration sequence;

v) How the beginning and end of a sub-sequence can be identified;

vi) Whether dependencies are only direct, or transitive;
vii) What the meaning of the bit-rate etc. are, in the definition of sub-sequences, with respect to the individual instances of the sub-sequences.
This contribution responds to the concerns.

Response to Concerns

i) Clarifying whether  there is one division into layers and sub-sequences, or multiple;

Response: The concept of sub-sequences allows multiple divisions into layers and sub-sequences. For example, a separate sub-sequence layer for non-reference pictures may be beneficial in order to have a finer grain in the bit-rate and frame rate statistics of sub-sequence layers and sub-sequences.

Figure 1 shows an example of a GOP where pictures are categorized into three sub-sequence layers. Boxes indicate frames, letters in boxes indicate frame types, numbers in boxes indicate frame numbers, dashed ellipses indicate sub-sequences, vertical alignment of boxes indicate the sub-sequence layer which the picture belongs to, arrows indicate prediction dependencies, and display time runs from left to right. A 7.5 Hz, 15 Hz, or 30 Hz picture rate can be achieved by decoding layers 1, 2, or all 3 layers respectively. The frames in the example could have been groupped into two sub-sequence layers so that all non-reference frames would have been in the second sub-sequence layer. In this case, only 7.5 Hz and 30 Hz picture rate could have been signaled.
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Figure 1. An example of a 3-layer sub-sequence structure.
ii) What ‘layers’ mean if sub-sequences may be selected from any layer, provided that their dependents have been decoded;

Response: Sub-sequences can be but do not have to be organized into sub-sequence layers. Layers help to signal long-term characteristics of a coded data stream (see the Layer Description Entry of the file format). Furthermore, layers help to signal sub-sequence dependencies, since a sub-sequence can only depend on sub-sequences that reside in lower sub-sequence layers (see the Sub-Sequence Description Entry of the file format).

iii) Given that sub-sequences begin and end and then begin again, what the exact meaning of a ‘dependency’ is (on which instances?);

Response: See the response for case iv)

iv) What the use of sub-sequence identifiers is;  whether they refer to definitions or instances, and if the latter, how the identifier space is managed in an indefinite duration sequence;

Response: One sub-sequence begins and ends only once. The duration of sub-sequence layers is indefinite. Sub-sequence identifiers refer to instances of sub-sequences. Consecutive sub-sequences within a particular sub-sequence layer in decoding order shall have a different sub-sequence identifier from each other. 

When indicating dependencies of a sub-sequence (referred herein to as this sub-sequence), we propose to use a signed integer to help to signal the dependent sub-sequence, called dependencyIndicator, in the dependencyInfo structure. If dependencyIndicator is a non-negative interger n, the sub-sequence used as a reference for this sub-sequence is the (n+1)th closest sub-sequence among those whose first picture precedes the first picture of this sub-sequence in decoding order and which resides on the indicated layerNumber and has the indicated subSequenceIdentifier. If dependencyIndicator is a negative integer whose absolute value is n, the sub-sequence used as a reference for this sub-sequence is the nth closest sub-sequence among those whose first picture succeeds the first picture of this sub-sequence in decoding order and which resides on the indicated layerNumber and has the indicated subSequenceIdentifier.

v) How the beginning and end of a sub-sequence can be identified;

Response: In the AVC file format the beginning and end of a sub-sequence is identified implicity by the group of samples that belong to a sub-sequence according to a SampleToGroup box. In the AVC standard, the beginning and the end of a sub-sequence can be indicated by setting the first_ref_pic_flag and the last_pic_flag respectively to 1 in the sub-sequence information Supplemental Enhancement Information message.

vi) Whether dependencies are only direct, or transitive;
Response: Dependencies are only direct. 

vii) What the meaning of the bit-rate etc. are, in the definition of sub-sequences, with respect to the individual instances of the sub-sequences.
Response: See the latest AVC draft standard (JVT document JVT-E146d37) for the semantics. 
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