A Virtualization gate virtualizes users into graphical objects that capture both their shape and their appearance in real time. These graphical objects can be plugged into any virtual reality application including immersive and interactive applications where users can see and act on virtual worlds. Geographically distant users can also be immersed into a common virtual environment for collaborative applications.

Traditional immersive solutions developed in the virtual reality community are generally based on advanced display technology such as head-mounted displays (HMDs) and immersive multiprojector environments like Caves. Though they provide an impressive sense of immersion, users tend to be limited both in their interactions with virtual objects, and in their presence (eg appearance) in the 3D world. The main reason for this lies in the perception capabilities of the environment. Interactions usually rely on sensors that provide local information on position or velocity, for instance, but not full-body or appearance information. In contrast, the Vgate environment relies on cameras that provide both geometric and photometric information on users' body shapes. The contribution of Vgate is therefore to associate multi-camera 3D modelling, physical simulation and tracked HMDs for immersion and interaction purposes.

Hardware Setup

Vgate uses several video cameras and 3D modelling tools to build a graphical model of the observed shape in real time (about 20 frames per second). This model is fed into a physical simulation where it becomes a solid object that can act upon other objects. User-centred visualization is provided through a head-mounted display that is tracked with an infrared positioning system (Cyclope). Computations are distributed on a PC cluster to enable real-time execution.

Software Components

Vgate uses the following software: 
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• Simulation: the Simulation Open Framework Architecture (SOFA) runs the physical simulation. It allows objects of very different natures to interact, including rigid bodies, deformable objects and fluids (http://sofa-framework.org). by Images from the VGate project.