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Introduction
VR conferencing is discussed in several work items within 3GPP[1][2]. With this contribution we like to outline our current work in Social VR with a demonstrator. This is to give a more detailed view on how VR conferencing might look like, both from a technical as well as from a user (look and feel) point of view.

Overview
Since the last years the market around VR devices and applications is rapidly growing. Even though the grows is not as high as anticipated from some companies, people do use and buy VR applications. This can be seen in companies like oculus actually making profit with the solutions they offer [3]. This VR hype also does not seem to stop with a 2nd generation of consumer devices currently approaching (HTC VIVE Pro, Pimax 8k, mobile HMDs like Oculus go, and many more). Aligned with this general VR trend, there is also a trend of Social VR. One example can be seen in the many users and application called VRchat is attracting (“10000 concurrent users in VRChat” in Jan 2018) [4], but also by large investments from big companies into Social VR (Facebook, Microsoft, HTC). This is not surprising as humans are highly social animals, who do not want to be alone but like to share experiences. Currently several systems exist trying to offer a more social VR experience like Facebook spaces, VRchat, Altspace and more. In those systems users are represented as artificial (sometimes comic-like) avatars. Even though this might be beneficial for some use cases, this is not beneficial for many communications like business meetings (with co-workes or clients) or sharing experiences with your family or friends (like sharing 360 holidays photos). Therefor more photorealistic approaches are envisioned [5][6] as well as 3D representations of users [7]. 
Demo
The contribution is accompanied with a demo (see Figure 1). Due to practical means of transporting and setting up equipment we show a single user demo of [5]. In this experience users sit beside each other on a couch in a 360-degre 2D VR environment and consume a 2D video on a large screen, while being able to hear and see each other as photo-realistic video streams (for an example video of the demo, see https://www.youtube.com/watch?v=2Ng67blnp9c). In the interactive single user version, one user is replaced with a pre-recorded video. The pre-recorded user will guide you through the experience wile explaining our system and thus give you the same look and feel as the real-time 2 people version.
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Figure 1. Two users experiencing an virtual environment together
Technology & Setup

The presented experience is completely based on web technology (see Figure 2), allowing to consume and shared content in Social VR experiences. Our main motivation to utilize web technology is to allow an easy and widespread deployment and low entry burden for end users and developers. In this way we currently only use off-the-shelf hardware and currently available web technologies.  To do so an user place consists out of a VR-capable laptop (MSI GT62VR), Oculus Rift HMD (CV1), Kinect camera, headset (Sennheiser HD 201), unidirectional microphone (Power Dynamics PDT3). It is important to note, that the physical environment of the user is aligned with the virtual environment, so that if the user looks into the camera, he will look at the other person in the virtual environment. In the virtual environment the users sit on either on the left or right side of a sofa. In this way, the view in the virtual room is different for each of the users. Furthermore, the other user is placed to the right or left of the user according to their view. The placement of users is done by alpha-blending people into the environment based on WebGL shaders. We use this system to record users with a Kinect 2 RGB-plus-depth camera, replace the background with an alpha channel before transmission, and after reception apply alpha-blending to remove the background in the receiving browser, leaving us with a transparent image showing just the user without his/her physical background. Currently for capture and transmission we use a 2D video with a resolution of 960x540 pixels. 
[image: image2.png]Frontend Backend

S ™

HTMLS  Angular 8
Stun Server

TogetherVR Orchestrator

4 G

Aframe  WebRTC





Figure 2. Web Architecture for our VR Communications System
Future Work

We are currently porting our experience framework to a mobile version. This will also include the user capture with a Realsense depth camera (see Figure 3). Thus we see VR communication as an important mobile use case for the future. Furthermore, in order to have interoperable VR communication between various devices and operators, 3GPP should consider working on the signalling and media (metadata) aspects of such systems.
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Figure 3. Mobile setup with Mobile Phone HMD and Realsense depth-cam connected to the phone
References
[1] 3GPP TR 26.918 (SA4) Virtual Reality (VR) media services over 3GPP (v15.2.0)
[2] 3GPP TR 22.823 Study on Enhancements to IMS for new real time communication Services (V2.0.0)

[3] https://www.roadtovr.com/oculus-multiple-vr-titles-made-1m-oculus-store-alone/
[4] https://twitter.com/vrchatnet/status/949453320200052737?lang=en
[5] S. Gunkel, M. Prins, H. Stokking, and O. Niamut, 2017, March. WebVR meets WebRTC: Towards 360-degree social VR experiences. In Virtual Reality (VR), 2017 IEEE (pp. 457-458). IEEE.
[6] S.N.B. Gunkel, M. Prins, H. Stokking, and O. Niamut, 2017, June. Social VR Platform: Building 360-degree Shared VR Spaces. In Adjunct Publication of the 2017 ACM International Conference on Interactive Experiences for TV and Online Video (pp. 83-84). ACM.

[7] https://matrix.org/blog/2018/02/05/3d-video-calling-with-matrix-webrtc-and-webvr-at-fosdem-2018/
[image: image4.png]


[image: image5.png]


[image: image6.png]



PAGE  
4

