INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO/IEC JTC1/SC29/WG11
CODING OF MOVING PICTURES AND AUDIO

[bookmark: _GoBack]ISO/IEC JTC1/SC29/WG11 N13823
July 2013, Vienna, Austria
	Source:
	WG11 Requirements

	Status:
	Approved

	Title:
	Requirements for still image coding using HEVC

	Editors:
	Jörn Ostermann



Abstract
This document provides the requirements and use cases for still image coding using HEVC.
Use cases
In order to enable the use of HEVC still picture coding in the context of JPEG, the following use cases and requirements are envisioned.
1.1. Still image coding
1.1.1. Photography
A user is capturing a still picture with a device supporting HEVC encoding. Taking advantage of the still picture encoding capability of the HEVC encoder and in order to achieve better compression and quality than what is achievable with the typically used JPEG format, the device stores the picture in HEVC format. The picture may be edited or shared in various ways, or it can be further transcoded to legacy formats for services that do not yet implement HEVC support. 
Depending upon the level of quality (from entry level consumer to high end and professional) technical requirements will differ:
· Entry level consumer wants to have nice pictures, ready to be shown and shared through social networks and friends. Size taken by the picture matters as it relates to upload duration as well as the amount of transferred bytes. Pictures can be used to be inserted into a video composition. Amongst the desirable features for such users: Ready to use file format (such as the HEVC file format), compatible with common image viewers, browsers, web albums and social networks, 8 bits, 4:2:0, sRGB/709 gamut, high compression level to visually lossless, persistence of metadata (in particular geo tags), pictures taken with smartphones or dedicated devices such as camcorders or Digital Still cameras (video enabled).
· Medium level consumer are taking two types of pictures, day to day pictures that can be taken with a smartphone or tablet, with the same use as the entry level consumer, and sometime takes time to take nice pictures during particular events (like family events, holidays…) with a more sophisticated device (same device for taking video to avoid to have many devices to carry/store). Compressed image format has to be interoperable with pictures taken with the smartphone. Sometime picture post-processing is done especially when preparing photo albums. Pictures can be used to be inserted into a video composition. Amongst the desirable features for such users: Ready to use file format, compatible with common image viewers, browsers, web albums and social networks, from 8 to 12 bits, 4:2:0 and 4:4:4, sRGB/709 gamut and extended gamut, high compression level to visually lossless, persistence of metadata (in particular geo tags).
· High end consumer and professionals are post-processing their pictures, operation that requires the highest quality as possible. This is why many of them for the source pictures are using proprietary RAW formats, that are converted to R’G’B’ for processing (demosaicing operation) and finally exported in a reduced format such as JPEG baseline. To use HEVC compression (range extension profile(s)) would enable to get source picture in a standard format, ready to be used, from visually lossless to medium compression, with a unique format able to store more than 8bits 4:2:0. Amongst the desirable features for such users: More than 8 bits (12 to 16), HDR capability, 4:4:4 chromatic format, standard and extended Gamut capability, visually lossless up to lossless, persistence and update of metadata.
1.1.2. Interactive access
Defense and security applications often employ high resolution images that need to be accessed interactively.  This includes the ability to pan and zoom, and to extract a single image (or part of the image) at the right resolution.
1.1.3. Detection, recognition & identification
Navigation (e.g. pan or zoom) of an image is performed until a target object in the picture has been identified.  High bit-depth (e.g. 16-bit) and lossless coding is relevant for these applications.
1.2. Still pictures associated with video
1.2.1. Still picture shooting while video recording
A user is recording video with a device supporting HEVC and likes to capture a still picture during the video capture. A still picture with resolution potentially larger and potentially of higher chromatic format than that of the video is HEVC encoded and stored either in the same file/stream as the video or in a separate HEVC still picture file. As it is important to be able to store video and still pictures in the same representation, the file format should be able to handle both video and still image content.
1.2.2. Shooting video for stills
In this use case, a video sequence is acquired having in mind that a video sequence is a set of motion pictures than can be used individually (I frames only). From the set of motion pictures one or several best pictures will be extracted without any conversion and used like this for future post-processing. By capturing video, the instant of taking the picture becomes less critical, especially when capturing objects in motion. High frame rate capability will even ease this.

There is anyway a difference between still and motion picture capturing. Motion blur is often desirable when doing video. This enables to smooth camera and/or object movement. Nevertheless motion blur is not desirable for still pictures. Shutter speed has then to be adapted when shooting video for stills. Another possibility is to use high frame rate video (e.g. 120fps or more).
For consumer market, desirable features are: Ready to use file format (such as the HEVC file format), compatible with common image viewers, browsers, web albums and social networks, from 8 to 12 bits, 4:2:0 and 4:4:4, sRGB/709 gamut and extended gamut, high compression level to visually lossless, persistence of metadata (in particular geo tags).
For professional photographers or high end consumers, amongst the desirable features for such users: More than 8 bits (12 to 16), HDR capability, 4:4:4 chromatic format, standard and extended Gamut capability, visually lossless up to lossless, persistence and update of metadata.
1.2.3. Evidentiary use in defense & security applications
Digital images (and any processes used to obtain or process them) must meet strict standards in order for the image to be used as evidence, e.g. in court.  This use case involves extracting a single frame (still image) from the video, where the still image is of a higher quality (e.g. lossless) than the video stream it is extracted from.
1.2.4. Transcoding avoidance
Currently, AVC is used for real-time streaming in defense and security applications, and JPEG for extracting image(s) to be used for analysis and/or evidence. In addition, in some defense applications, such as UAVs, JPIP / JPEG 2000 is used for extracting and navigating into images of interest.  However, these operations require re-encoding (transcoding) the stored video in JPEG or JPEG 2000 or requires high throughput storage systems to handle uncompressed video.  Transcoding may involve a lossy compression operation, and therefore will generate a different picture from the picture at the output of the video decoder. Furthermore it will be included in a different container than the original file. This also introduces metadata coherence issues, current still image coding standards file formats are not compatible with metadata formats used by video coding standards.  
It differs from the original picture present at the output of the decoder and therefore has not the same level of validity as a proof/evidence.
JPEG 2000 is used widely in some application standards, but not in others, and has to be implemented in addition to MPEG-2 or AVC video codecs.

1.2.5. Medical imaging
Medical imaging has some similarities with the military application – streaming video can be paused, an image extracted, and viewed in a high-resolution.  The goal is to view the image in as high of a resolution/quality as possible, e.g. 16-bit lossless (lossless is mandatory in several categories of medical usage).  JPIP is currently used for this navigation.  There is currently no standardized video format for this use case.
Requirements
Related to File format:
1. HEVC still pictures shall be compatible with current and future HEVC defined HEVC video profiles.
2. It shall be possible for HEVC still pictures and video to be stored in the same file format, with identical metadata.
3. It shall be possible to store or transmit pictures of higher resolution or higher quality along with the HEVC video.
4. HEVC still pictures extracted from an HEVC video bit stream shall be capable of the bit-depths, color formats, quality and resolution defined in the current and future HEVC defined HEVC video profiles.
5. It shall be possible to stream still pictures with low latency.
6. It should be possible to store HEVC still pictures with auxiliary pictures like an alpha channel.
Related to Coding:
7. HEVC still pictures shall be capable of having a bit-depth of more than 10 bits, and should be capable of having a depth of 16 bits.
8. It shall be possible to code HEVC still pictures in a variety of color formats, e.g. 4:4:4 and 4:2:2.
9. It shall be possible to code HEVC still pictures losslessly and with HDR.
10. It shall be possible for HEVC still pictures to have large resolutions (greater than 8K).
11. It shall be possible for HEVC still pictures to employ ITU-R BT.2020 color gamut.
12. It should be possible for HEVC still pictures to employ XYZ color gamut.
13. It should be possible to code HEVC still pictures with auxiliary pictures like an alpha channel.


