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1. [bookmark: _Toc504713888]Introduction
In this contribution, we describe the features in glTF 2.0 and MPEG-I Scene Description that relate to Avatars and their animation.
1. Skinning and Animation in glTF 2.0
Skinning is a technique that is widely used to animate a 3D model by deforming its mesh based on the movements of an underlying skeleton. This allows for realistic animations of characters and other complex models.
To enable skinning, a skeleton is required. The skeleton consists of a root node and a hierarchical set of joints that define the structure and movement of the model. Each joint influences one or more vertices of the mesh. In glTF 2.0, the joints are represented as nodes which are associated with their inverse bind matrices. The inverse bind matrix of a joint defines the transform that is applied to each vertex of the associated mesh to bring the vertices to the joint’s space. This is in preparation of applying the world transform on the joint and its vertices. 
The information about skeleton, joints, and their inverse bind matrices is provided as part of the skin object.
The mesh itself may provide a set of joints that may influence the position of each vertex. A maximum of 4 joints are allowed for any single vertex. The amount of influence is determined by weight associated with each of these 4 joints. The joints and weights are referenced through the attributes JOINTS_i and WEIGHTS_i, where is i can range from 0 to 3.
Animation in glTF 2.0 may be used to animate or retarget the skinned character. Animations in glTF 2.0 are keyframe based and allow for modification of the properties of a node in the graph, such as its transformation or rotation. The modification follows an interpolation method and allows the values to transition from their initial to their target values over time. Animation may be used to animate the skeleton of the character by transforming the joint’s positions over time to deform the mesh. 
The following is an example asset that is released by Khronos to demonstrate the capabilities of skinning and animation.












Retargeting can be performed by converting the detected body pose into an animation stream for the skeleton of the character.
1. Avatar Support in MPEG-I Scene Description
MPEG-I Scene Description has introduced a new extension to glTF 2.0, the MPEG_node_avatar, to indicate that a particular node is the root/skeleton node for a humanoid Avatar character. The extension allows for the node content to be filled at runtime after a 3D reconstruction step is performed. The extension allows for signaling the Avatar representation format and associating the different joints of the Avatar with their joint identifier and hierarchy. The skeleton node is assumed to contain a mesh reference, that points into a dynamic source, which provides the animation data for the 3D reconstruction of the animated Avatar. 
The following is a description of the properties of the MPEG_node_avatar extension:
	Name
	Type
	Usage
	Default
	Description

	type
	string
	M
	
	The type of the avatar representation is provided as a URN that uniquely identified the avatar representation scheme. The avatar representation scheme defines the format of all components that are used to reconstruct and animate the avatar. The reference MPEG avatar URN is defined in section 8.3.3.

	mappings
	array(Mapping)
	M
	
	The mapping between child nodes and their associated avatar path. Note that the corresponding path for a parent node shall be a prefix of the path of its child nodes.



As mentioned earlier, the type is a URN identifier that uniquely identifies the Avatar representation format. The mappings element is crucial for enabling interactivity applications by correctly segmenting the 3D reconstructed avatar.
1. Proposal
We propose to document the content of sections 2 and 3 in the TR as part of the existing formats.
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