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The aim of the project is to build virtual display walls with multiple resolutions and
interactions using Augmented Reality (AR). This project will be based on the high-end
multiple resolution data visualisation system at Maison de la Simulation (https:/mdls.fr/).
Specifically, we have been developing tools for the data analysis of numerical simulations
either in-situ while running on a super-computer or with data written on disks. We work on
the visualisation of ensemble of simulations through the TiledViz infrastructure to build
efficient analysis and visualisations of the results of massively-parallel simulations. We also
use artificial intelligence and machine learning approaches to analyse complex data as
produced in medicine/biology applications.

The focus of this project is to allow remote users to access this high-end infrastructure
TiledViz using optical-see-through AR head-mounted display (HMD) to visualise and explore
complex datasets. A typical scenario would be for this system to be used in collaborative
meetings of people of various expertise to analyse scientific data.

There are several aspects to be considered in this project: 1) Transform 3D interactions with
hand gestures, voice commands, etc. captured from the HMD device to 2D interactions that
would be processed by TiledViz; 2) Capture the data flow from TiledViz infrastructure
(located at Maison de la Simulation) to readapt it as a virtual wall to the current context of
interaction of the remote users; 3) Adapt the rendering resolution on the HMD based on the
distance of the user to the virtual wall; 4) Evaluate the performance and user experience of
using of virtual wall via AR headsets and the real TiledViz system. We will use LibVNC for
Unity to visualise remotely desktop, laptop or virtual machine (from all OS) inside the AR
interface. The interface for a single user with multiple displays will be developed before
considering its extension to multiple users’ usage.

This internship is funded by CEA and will be conducted mostly at Maison de la Simulation
and partly at LISN (Université Paris-Saclay). We aim to develop this topic to a Ph.D. project
on the interaction of multiple users during distance collaborative sessions.
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Nous construisons avec un apprenti M2 une application basée sur la libVNC
pour Unity afin de visualiser a distance un ordinateur de bureau, un
ordinateur portable ou une machine virtuelle (quel que soit le systeme
d'exploitation) dans des scenes de realité virtuelle (mixte avec Hololens 2).

Le but du projet est de construire des murs d’'image virtuels avec de multiples
résolutions et interactions. De la basse a la haute résolution, en fonction de la
distance de I'observateur au mur.

Ces murs seront utilisés dans le cadre de collaborations pour analyser des
cohortes de données scientifiques.

L'idée pour les interactions est de construire une boite enveloppante autour
de chaque écran et de les détecter les pointages dirigés vers I'une d'entre
elles pour envoyer les événements clavier souris et transformer des
primitives comportementales virtuelles en interactions 2D.

Le sujet du stage, finance par le CEA, est de d'améliorer l'interaction de ces
écrans multiples avec un seul utilisateur.

Nous devrions poursuivre une these sur les interactions d'utilisateurs
multiples avec des applications non collaboratives lors de sessions de
collaboration a distance.
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