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Figure 1. IllumiRoom is a proof-of-concept system that augments the physical environment surrounding a television to enhance
gaming experiences. For example, (a) with a 3D scan of the physical environment we can (b) directly extend the FOV of the game,
(c) selectively render scene elements, (d) augment the appearance of the physical environment (here as a cartoon). The images are

un-edited; showing the real-time, working prototype.

1. Abstract

IllumiRoom is a proof-of-concept system that augments tha are

surrounding a television with projected visualiaas to enhance
traditional gaming experiences. Our system dematestr how
projected visualizations in the periphery can negatclude, or
augment the existing physical environment and cempht the
content displayed on the television screen. We adange the
appearance of the room, induce apparent motioendxthe field
of view, and enable entirely new physical gamingegiences.
Our system is entirely self-calibrating and is gasid to work in
any room.

2. Introduction

The IllumiRoom proof-of-concept systermonsists of a projector
and a depth sensor that covers a wide area sutiraural
television screen (Figure 2). The projected visuiaibance the
viewing experience and blur the boundary betweenoatitscreen
content and the surrounding room. We demonstrategrojected
visualizations in the periphery can negate, incladaugment the
physical environment, and thus enhance the contigptayed on
the television screen. We call such visualizatiquesipheral
projected illusions.

Similar to Focus+Context displays (Baudisch, GoadStewart,

2001), the television provides a traditional, higselution

gaming experience and the projector provides |cswltgion

information for the user's peripheral vision. In nt@st to

previous work, we do not use flat, white projectsereens, but
instead adapt the projection to the existing livimgom

environment. We are the first project to considher geometry and
appearance of the surrounding room and use thatnmation to

create novel, interactive visual experiences.

>

Figure 2. (a) Our vision for a productized IllumiRoom system
includes an ultra-wide field of view device that sits on a coffee
table and projects content in the area surrounding the
television. (b) Our current proof-of-concept prototype uses an
off-the-shelf projector and a Kinect sensor.

We explore the design space of peripheral projeitiiesions and
demonstrate eleven example illusions. For instanee, can
directly extend the game content into the livingono by

displaying a wide field-of-view rendering of thenga on the
surrounding physical environment with radiometrienpensation
(Figure 1b). We can also selectively introduce gafeenents into
the living room; e.g. only displaying weapons faned explosions
in a first person shooter (Figure 1c). Or, we cagnaent the
living room to match the theme or mood of the gamg; the
room can transform into a ‘cartoon world’ by sugaturating the
colors and adding black silhouette edges. We can ahable
physical-virtual gaming experiences by using the &&a of the
living room; e.g. a grenade can roll out of theet&ion, then
bounce off the coffee table, and roll on the flobthe room. All

of these effects adapt to the color and geometryhefliving

room, and are design to work in any room.

Ideally, [llumiRoom would be directly integrated into a next
generation console and new games would be desidoed
I1lumiRoom from the ground up. We envision an API that emable
triggering illusions, changing surface appearancentrolling
room lighting, inserting objects into the physiealvironment, etc.
In our prototype, we demonstrate how to connectstiexj
commercial game content to drive illusions: usingntooller
input, optical flow, and source code integration.

3. SIGGRAPH Demonstration

This work will be initially presented at ACM CHI 28 in May
2013 (Jones, Benko, Ofek, & Wilson, 2013), but witit have a
live demonstration. At SIGGRAPH Emerging Technoésgiwe
will demonstrate the full working prototype with‘rmock’ living
room (shown in Figure 1). Visitors will sit down @ncouch and
experience a magical, immersive gaming experievisitors will
take turns using an Xbox controller to play videmmgs, which
are coupled with eleven peripheral projected ilusi We can
live switch between the peripheral projected itmsi for each
example game. We believe this system will be veopuytar
among conference attendees.
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