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1 Abstract

This document describes motivation, use cases and requirements for efficiently representing image sequences and requests initiating work towards defining an “HEVC image sequence” format to enable the identified use-cases.
2 Motivation

A number of use cases require capturing and handling sequences of still pictures, especially in the mobile imaging area. Such use cases include e.g.
· Taking a burst of photos and

· browsing the images within one burst

· building joint representations of the photos

· Capturing multiple representations of the same scene with

· different exposures

· different focus

· different view-points
·  Imaging “trick modes”

· animating parts of the image area

· adding animated effects on the sequence

Currently there are basically two options to enable these use cases. One can either store individual still pictures or store the sequence as a video clip. Without wishing to break the compatibility with HEVC that both these options offer, it is noted that both approaches are problematic for reasons including the following:

· Storing as a sequence of still pictures

· Massive file size requirements

· No standardized framework for describing the relationship of individual frames

·  Storing as a video 

· Limited random access possibility to individual frames

· Fixed playback order, no looping indications

· Typical OS considers the file as traditional video and sends these to video player for playback

In order to efficiently support the use cases considered, the best solution appears to be definition of a format based on HEVC for storing image sequences, with the following characteristics:

· Significantly better compression than existing single-image formats
· ”Random access” to all pictures to be able to

· Show selected picture with minimal delay

· Modify pictures without the need to recompress the rest of the sequence

· Signaling of the preferred playback

· Playback in selected order and be able to modify the order easily

· Be able to loop the playback (also forward-backwards)

· Indicate if the sequence is not to be played back but user is to browse the pictures

· Player needs to easily identify the file is not a traditional image or a video clip

· Legacy players should preferably just show a single cover picture

3 Proposal 
We propose to define a format based on HEVC version 1 and its file format (in ISO/IEC 14496-15) without adding any new tools so that the existing HEVC version 1 decoders can decode image sequences embedded in the new format. The work to enable this is expected to be quite minimal and include:

· Definition of indication for the image sequence format

· Definition of applicable encoding restrictions (e.g. to limit the random access delay)

· Definition of relevant meta-data to enable the use-cases described above (residing either in the file format or in the video bitstream (e.g. as SEI messages), whichever suits the use cases better)

We further propose to finalize the requirements in the July 2013 meeting based on the draft requirement provided in Annex B of this document and to coordinate the work between VCEG, MPEG and JPEG as feasible.

Annex A: Brief use case descriptions

3.1 HEVC image sequences
There is a wide set of use cases requiring storage of multiple still pictures a single representation. These use cases are often consumer driven and enabled by advanced camera technologies making fast recording of multiple high resolution images possible in handheld devices. 
3.1.1 Photo bursts

A device is capturing a sequence of still pictures and storing those into a single representation. User needs to be able to trim the sequence, select a cover picture for the sequence, modify the images, apply effects, browse the images as a catalog of still pictures and select how the burst is to be animated and presented for other users.

3.1.2 Computational photography and multi-frame imaging
Computational photography use cases typically rely on having access to different representations of the same content. E.g. photos with different exposures, focus or photos from multiple cameras need to be accessed in order to create an enhanced representation of the content, such as an HDR image.

Annex B: Requirements for HEVC image sequences
The proposed requirements for the HEVC image sequences are provided below:

1. HEVC image sequences shall be compatible with HEVC video profiles.
2. HEVC image sequences shall allow access to all pictures in the sequence with low decoding delay.

3. HEVC image sequences shall allow editing of individual output pictures without affecting others.

4. HEVC image sequences shall allow indication of desired way to present the content to users.
5. HEVC image sequences shall allow indication of picture specific metadata, such as EXIF information.
6. HEVC image sequences should have coding efficiency close to HEVC video.
