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Introduction
In the context of V-Mesh Call for Proposal, WG7 is calling for use cases and content related to dynamic meshes.

The Digital Human is the digital representation of humans to be used in various digital applications. This digital representation can be a synthetic character designed to be looking as the original or completely different (a.k.a avatar), or it can be the exact replica of the original human through scanning and reconstruction (a.k.a. digital double). The current epidemic clearly showed the importance of social interactions, and the limits of the existing communication technologies. There is thus a need for new tools to provide consumers with efficient and realistic telepresence and collaborative environments. 
The MPEG Scene Description activity provides the technology to represent and interact with virtual environments and is considering the integration of media streams. Among those streams, a format to efficiently encode and distribute digital humans would be valuable. Graphics formats can be used, but it might not be adapted to real content such as the digital double, and it might not provide sufficient compression ratio. It is noted that other SDO are also being interested in this topic.

This document proposes Digital Human as a new use case and content, and especially the replica of real humans, since it brings additional constraints and requirements for its future uses.

Proposition

Considering the needs to interact more entirely and realistically with other people by digital means notably thanks to the use of Digital Double of humans, it is proposed to provide to the WG7 a sequence of Digital Human produced by InterDigital labs.
This kind of content does not represent dynamic mesh per se as defined by WG7. Indeed, topology and texture remain the same over time.
However, it is argued that this content brings interesting characteristics not yet represented in the V-Mesh draft dataset, typically:
· it is composed of a mix of CGI (body) and 3D scan (face),
· the model is represented by different sets of meshes not inter-connected (shoes, eyes, clothes, head…)
· the head mesh is not only a superficial one (not pure convex hull) as some structures of the face are entirely modeled (tongue, teeth, eyes…)
· the precision of the mesh depends on considered body part (e.g. ~230K triangles, 120K vertices total, 44K vertices for the teeth, eyes, tongue, 24K vertices for the rest of the face – these numbers correspond to requirements of VFX industry quality requirements and may be lower for the distribution of such a model)
· the character and especially the face is animated however topology remains as it is
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Figure 1 – Digital Human – “Lionel”
Left: rendering
Middle: mesh topology representation
Right: mesh structures layout
NB: Quads structures appearing may be split so as to be represented with triangles.

It is remarked that this type of content could be encoded with MPEG-4 AFX, however as Digital Human is a use case of interest for the industry when considering Digital Human services, the ongoing V-Mesh standard should consider its efficient coding. Besides, inserting this content in the V-Mesh dataset would allow to fairly check the performance enhancement of V-Mesh future standard against state-of-the-art mesh codecs.

Key requirements for this application are:
a) lossy compression with bit-rate control is needed. Ideally associated different level of details (LOD) can be provided
b) error resilience to transmission errors is needed
c) texture maps coding is needed
d) normal properties coding is needed to support the rendering

Typical meshes in this use case have the following characteristics: 
a) Between 40K and 250K triangles to represent reconstructed human
b) Texture maps of 8 bits per color component, possibly higher (HDRI)
c) Normals to support the rendering using a shader

In case of interest by WG7, it is planned to provide such content few weeks after MPEG 134 meeting.

Recommendations

It is recommended that WG7 discusses the relevance of Digital Human use case and content for consideration in the V-Mesh CfP.
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