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Abstract
This document provides the draft requirements associated with coding of screen content for developing possible future extensions of HEVC.
Introduction
With rapid and continuous advancements made in semiconductors, networking, communications, displays, computers, and devices such as tablets and smartphones, many applications call for HEVC-based coding solutions that can efficiently compress screen content at high visual quality, which includes wireless display, tablets as second display, control rooms with high resolution display wall, digital operating room (DiOR), virtual desktop infrastructure (VDI), screen/desktop sharing and collaboration, cloud computing and gaming, factory automation display, supervisory control and data acquisition (SCADA) display, automotive/navigation display, PC over IP (PCoIP), ultra-thin client, remote sensing, etc. Some of these applications have been considered as the target applications in the design of HEVC [1]. Recently, during the on-going development of HEVC range extensions, more requests have been made in MPEG and VCEG asking for investigation of new coding tools for screen content and creation of appropriate and necessary profiles for these applications accordingly.    
This document summarizes these requests in the following three groups. In addition, Annex A provides information on further types of content which may be considered at a later date. The intent of this document is to provide necessary information that can be used to help select new coding tools and develop new extensions of HEVC targeted at these specific video applications. When compressing these new types of content, e.g. screen content, any new tools in future HEVC extensions should significantly outperform the current HEVC standard and HEVC RExt standard under development, or they should provide capabilities not available in those standards. 
Furthermore, this document includes quality requirements for the given applications so that tests performed in MPEG can be designed to determine whether coding tools developed in MPEG meet those quality requirements. A proper measure or methodology that can ensure the target quality for each group below should be developed and specified as part of the test conditions in the evaluation of the new tools.
Group 1: Mixed content
Content characteristics
In general, this type of video signal contains a mix of camera-captured natural videos, images, and computer-generated graphics and text. The camera-captured natural videos and images constitute a portion or portions of a source video frame and may have been compressed with visible compression artefacts. The camera-captured natural videos and images usually have been chroma-subsampled to YUV 4:2:0 and then chroma-upsampled to YUV 4:4:4, and thus may have significant "chroma redundancy”. Non-camera-captured medical content with overlaid and/or supplemental computer-generated graphics and text also falls into this category. 
Video format
Colour sampling format: RGB or YUV 4:4:4;
Resolution: same as those supported by HEVC Main 10 4:4:4 and Main 12 4:4:4;
Frame rate: same as those supported by HEVC Main 10 4:4:4 and Main 12 4:4:4;
Bit-depth: 8 or 10 bits per colour component.
Use cases and applications
Wireless display, display wall, digital operating room (DiOR), transmission and storage of medical (2D+t) image data, virtual desktop infrastructure (VDI), screen/desktop sharing and collaboration, factory automation display, supervisory control and data acquisition (SCADA) display, automotive/navigation display, PC over IP (PCoIP), cloud gaming, etc.
Requirements
Quality: up to visually lossless (see Section 7) for all or part of the picture;
Bitrate: comparable to that supported by HEVC Main 10 4:4:4;
Configurations: including a “low-delay” configuration;
Codec complexity: Based on the framework of HEVC Main 10 4:4:4, with low extra complexity.
Group 2: Text and graphics with motion
Content characteristics
In general, this type of video signal represents the computer-generated graphics and text commonly seen on computer displays. Typical motion observed in this type of content includes window switching and moving, text scrolling, etc. This type of content usually exhibits clear textures and sharp edges with distinct colours. In addition, the text and graphics material in this group is generally not subject to prior lossy compression or processing.
Video format
Colour sampling format: RGB or YUV 4:4:4;
Resolution: same as those supported by HEVC Main 10 4:4:4;
Frame rate: same as those supported by HEVC Main 10 4:4:4;
Bit-depth: 8 or 10 bits per colour component.
Use cases and applications
Wireless display, tablets as second display, display wall, digital operating room (DiOR), virtual desktop infrastructure (VDI), screen/desktop sharing and collaboration, automotive/navigation display, PC over IP (PCoIP), ultra-thin client, cloud gaming, etc.
Requirements
Quality: up to visually lossless (see Section 7), mathematically lossless;
Bitrate: comparable to that supported by HEVC Main 10 4:4:4;
Configurations: including a “low-delay” configuration;
Codec complexity: Based on the framework of HEVC Main 10 4:4:4, with low extra complexity. 
Group 3: Animation content
Content characteristics
In general, this type of video signal represents the computer-generated animation content commonly seen in gaming and data visualization. Typical characteristics of this type content include fast motion, rotation, smooth shade, 3D effect, highly saturated colours with full resolution, clear textures and sharp edges with distinct colours. In addition, the animation content material in this group is generally not subject to prior lossy compression or processing.
Video format
Colour sampling format: RGB or YUV 4:4:4;
Resolution: same as those supported by HEVC Main 10 4:4:4;
Frame rate: same as those supported by HEVC Main 10 4:4:4;
Bit-depth: 8 or 10 bits per colour component.
Use cases and applications
Wireless display, display wall, digital operating room (DiOR), virtual desktop infrastructure (VDI), screen/desktop sharing and collaboration, factory automation display, supervisory control and data acquisition (SCADA) display, automotive/navigation display, PC over IP (PCoIP), cloud gaming, etc.
Requirements
Quality: up to visually lossless (see Section 9), mathematically lossless;
Bitrate: comparable to that supported by HEVC Main 10 4:4:4;
Configurations: including a “low-delay” configuration;
Codec complexity: Based on the framework of HEVC Main 10 4:4:4, with low extra complexity.


Suggested timeline
The following timeline is suggested for the standardization of the appropriate HEVC extensions for coding screen content:
PDAM: Jan. 2015
DAM: April 2015
FDAM: Oct. 2015
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Visually lossless compression: A form or manner of lossy compression where the data that is lost after the file is compressed and decompressed is not detectable to the eye; the compressed data appearing identical to the uncompressed data. 
(source: http://www.digitizationguidelines.gov/term.php?term=compressionvisuallylossless )






Annex A

This Annex provides information on further types of content which may be considered at a later date.
Group 4: Multispectral content
Content characteristics
In general, this type of image/video signal represents continuous tone representations of data that may be outside the range of the visible spectrum. Examples would include multispectral or hyperspectral images or video captured by various sensors. The component depths may be up to 16 bits. 
Video format
Sampling format: up to 8 components
Resolution: same as those supported by the HEVC Main and Main 10 profile, the spatial resolutions of the components may differ;
Frame rate: including those supported by the HEVC Main profile and Main Still Picture profiles;
Bit-depth: up to 16 bits.
Use cases and applications
Multispectral and hyperspectral imaging, remote sensing, radar, weather imaging, time of flight camera imaging, non-medical ultrasonic imaging.  For some applications, having the encoder be less complex than the decoder may be considered, as the encoder may be remote and subject to power constraints.
Requirements
Quality: up to visually lossless (see Section 7), mathematically lossless;
Bitrate: comparable to that supported by the HEVC Main and Main 10 profile, considering the format;
Configurations: including “all-intra”, “low-delay” and “random access” configurations;
Codec complexity: Application dependent, including scenarios where the decoder may be significantly more complex than an HEVC v1 decoder, in order to minimize encoder complexity.

