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Information technology – Coded representation of immersive media - Part  14 : Scene Description for MPEG Media
1 [bookmark: _Toc353342669][bookmark: _Toc30035809]Scope
This part of the standard provides extensions to existing scene description formats in order to support MPEG media, in particular immersive media. MPEG media includes but is not limited to media encoded with MPEG codecs, media stored in MPEG containers, MPEG media and applications formats as well as media provided through MPEG delivery mechanisms. Extensions include scene description format syntax and semantics and the processing model when using these extensions in combination with a presentation engine. It also defines Media Access APIs for communication between the presentation engine and the Media Access Functions for these extensions. While the extensions defined in this part may be applicable to other scene description formats, a specific instantiation is provided for "The GL Transmission Format (glTF) 2.0" as defined by Khronos.
2 [bookmark: _Toc353342670][bookmark: _Toc30035810]Normative references
The following documents are referred to in the text in such a way that some or all of their content constitutes requirements of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
[1] Khronos Group, The GL Transmission Format (glTF) 2.0 Specification, https://github.com/KhronosGroup/glTF/blob/master/specification/2.0/README.md
3 [bookmark: _Toc353342671][bookmark: _Toc30035811]Terms and definitions
For the purposes of this document, the terms and definitions given in [1] and the following apply.
3.1
Presentation Engine
text of the definition
Note 1 to entry: Text of the note.
[SOURCE: …]
3.2
Media Access Function
text of the definition
4 [bookmark: _Toc30035812]Overview and Architecture
[bookmark: _Toc30035813]Overview
Immersive media applications, for example those that aim to provide true AR and 6DoF experiences, require a scene description format that describes a rich 3D scene that enables physically-based rendering (PBR) of the audio-visual content. 
Instead of specifying a new Scene Graph format for this purpose, this specification builds on the well-established glTF 2.0 [1] format that is standardized by the Khronos Group. 
The following diagram depicts the glTF 2.0 format hierarchy and shows the extensions defined in this specification: 
[image: ]
In addition to the extensions, which provide a tight integration of MPEG media with the Scene Description, the interface between the Presentation Engine and the Media Retrieval Engine is defined. Finally, a processing model as well as conformance and validation definitions of scene descriptions according to this specification are provided. 
[bookmark: _Toc30035814]glTF 2.0 Overview and Extension Mechanisms
glTF defines an extension mechanism [1] (section “Specifying Extensions”) that allows the base format to be extended with new capabilities. Any glTF object can have an optional extensions property that lists the extensions that are used by that object. 
All extensions that are used in a glTF scene must be listed in the top-level extensionsUsed array object. Extensions that are required to correctly render the scene must also be listed in the extensionsRequired array.
As an example of possible extension, MPEG is currently defining a 6DoF audio encoder input format to address the MPEG-I requirements on 6DoF scene audio. glTF does not provide any support for audio scenes. To address this gap, a new node type and new material extension should be defined.
Similar to Javascript for HTML documents, an active processing may be supported in order to update a glTF scene description. This allows to update the description object model in an asynchronous manner (based on events such as interactivity or server events) as well as in a synchronous manner with a media source. In the latter case, a model as defined for Web Resource Track model for which updates are timed using an ISO BMFF track format aligned with ISO/IEC 29001-15 should be defined.
glTF 2.0 can be extended beyond the core specifications by basically 4 means:
· Vendor extensions: 
· EXT Extensions: 
· KHR Extensions
· KHX Extensions

This specification defines extensions to glTF under the vendor-specific extension framework with an MPEG namespace. 

[bookmark: _Toc30035815]Architecture
The scene description is consumed by a Presentation Engine to render a 3D scene to the viewer. The extensions defined in this specification allow for the creation of immersive experiences using MPEG media. The scene description extensions are designed with the goal of decoupling the Presentation Engine from the Media Retrieval Engine. Presentation Engine and Media Retrieval Engine communicate through the i-m interface, which allows the Presentation Engine to request media data required for the rendering of the scene. The Media Retrieval Engine will retrieve the requested media and make it available in a timely manner and in a format that can be immediately processed by the Presentation Engine. For instance, a requested media asset may be compressed and residing in the network, so the Media Retrieval Engine will retrieve and decode the asset and pass the resulting media data to the Presentation Engine for rendering. The media data is passed in form of buffers from the Media Retrieval Engine to the Presentation Engine. The requests for media data are passed through the Media Retrieval API from the Presentation Engine to the Media Retrieval Engine.
The following diagram depicts the reference architecture as described previously:


Figure 2: Scene Description Reference Architecture.
The interfaces and components in green are in scope for this specification.
The following assumptions apply:
· The format of the buffers is dictated by the scene description and is passed to the MAF through the Media Access API
· Decoder might need to perform necessary transformations to match the buffer format and layout declared in the scene description for that buffer
· The fetching of scene description and scene description updates may be triggered by the MAF. 
NOTE: Upon definition of the scene update mechanism, the architecture might need to be adjusted.
4.1 [bookmark: _Toc30035816]Data Model
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