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Discussions:

This output document contains the discussions and conclusions of the video group related to the issue of displaying non-progressive content on progressive-scan devices.

While 13818-2 does not define the display process, numerous flags exist that can help the display process, such as the Sequence Display Extension and the Picture Display Extension. The normative semantics of the progressive_frame flag completely describe the temporal relationship between the fields within a coded picture.
 As such, decoders that display content on progressive-scan devices often rely on this flag to pair fields for presentation. A common display practice is as follows: if progressive_frame = 1, the two fields are interleaved for presentation on the progressive-scan device; otherwise, some form of frame rate conversion is performed to convert the output field data to frame data for display.

Due to current editing and encoding practices, the progressive_frame flag does not always correctly convey the temporal relationship between the fields of the original progressive source content. Improper field pairing, dangling fields and the inability to automatically detect the temporal relationship between fields contribute to this problem. Since the progressive_frame flag can not be used reliably during the display process for these situations, visual quality is degraded on progressive-scan devices. 

In addition to the progressive_frame flag issue, the practice of inserting repeated fields prior to encoding for simple frame rate conversion causes the source frame rate to be lost during the editing/encoding process (e.g., converting 24 frames/second progressive source to 29.97 interlaced encoded content). The presence of repeated fields is often characterized by the use of the repeat_first_field flag. Since it is desirable to display the content at the original source frame rate on multi-sync displays, the loss of this information results in degraded visual quality. 

To avoid these undesirable situations, the video group makes the following recommendations to the editing and encoding communities:

1. The encoding process should make every effort to pair fields that are from the same time instant, that these field pairs should be encoded as frame pictures, and that the progressive_frame flag for these pictures should be set to ‘1’,

2. If possible, the insertion of repeated fields should be avoided by the editing processes and instead be performed by the display process when needed, and

3. The editing process should avoid splicing between two fields that occur at the same time instant (i.e., avoid dangling fields).

Discussions were held regarding the use of additional flags at the picture level to aid the display of non-progressive content that contained field coded pictures or frame coded pictures with improper field pairing. However, the consensus of the group was that these flags would not adequately solve the general problem of improving the visual quality of non-progressive content on progressive-scan devices. There were also concerns raised that adding any new flags to the video stream would incur unnecessary risks. Nevertheless, since this goal is valued as desirable, the group solicits solutions to the general problem.

Future work will look for solutions that will convey information (e.g., progressive/interlaced, frame rate) about the source content through the editing and encoding processes, to assist the display process.

Recommendations:

The video group recommends:

1. To draft on informative annex to 13818-2 describing the proper editing practices, including the expected use of the progressive_frame flag, and issues related to the source frame rate,

2. To send liaison statements to the editing and encoding communities (SMPTE, EBU, DVB, broadcasters, etc.) regarding recommended practices to avoid dangling fields and improper field pairing due to editing,

3. To not proceed with the input contribution proposal, which did not address the problem defined above,

4. To review proposals that do address the problem defined above,

5. To form an ad-hoc group until the Melbourne meeting to draft the informative annex and foster new proposals,

6. To proceed with the SMPTE metadata dictionary as a separate work item outside of this ad-hoc group,

7. To make this output document publicly available to improve education on this problem.

� Since Corrigendum 1 removed the restriction of frame_pred_frame_dct on the progressive_frame flag,  progressive_frame in and of itself does not affect the decoding process.





