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ABSTRACT

Can ordinary surfaces such as desks and walls behave like
touch-screens, providing us information that we can
interact with? We present a new device called the
Everywhere Displays projector (ED-projector) that
combines projection and vision technologies to bestow
interactivity on any surface. The ED-projector acts as a
pervasive display by directing light from an LCD
projector onto different surfaces using a steerable mirror
while correcting for distortion caused by oblique
projection. It also acts as an input device by recognizing
gestures on the projected surface with a pan/tilt camera.
Based on an experiment involving hundreds of novice
users in an augmented reality assembly task, we find that
users readily relate to the idea of projected touch-screens.
The experiment also reveals several interesting
phenomena in the way users interact with projected
displays and suggests directions for future research.
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INTRODUCTION

The use of projection systems to augment reality has been
demonstrated by researchers in many different
Situations[7, 8, 11, 13, 15, 16]. However, these systems
were constrained to a fixed projector that could only
project information on a limited area of an environment.

This paper introduces a new display device that
overcomes this limitation by employing a rotating mirror
to steer the light of the projector onto different surfaces.
Unlike the above-mentioned systems, the Everywhere
Displays projector, or ED-projector, can be easily
reconfigured to create displays on any surface in a room.

Projected images can become interactive by using a vision
system to detect the users’ hand gestures [2], moving
objects[13], or the users’ body position [6]. The ED-
projector employs a computer vision system with a
pan/tilt video camera. The vision system is programmed
to track hands and to recognize gestures similar to those

made when people press or touch a button. This results in
interaction capabilities similar to those found in touch-
screen displays: a graphical output device coupled with
low-resolution pointing input.

The key advantage of the ED-projector is that it can
simultaneously steer the mirror and the camera around the
environment. Using this capability, it is possible to bring
computer access to where the user is located; to augment
reality without requiring users to wear any device; and to
enrich everyday objects with information without wiring
them.

This paper starts with a basic technical description of the
projection and vision components of the ED-projector.
Following, we describe an experiment at SIGGRAPH’01
where users were confronted for the first time with the
concept of surfaces transformed into touch-screens.
Observations and results from this experiment are then
presented and discussed, and their influence on our future
research on Everywhere Displays is examined. We also
briefly elaborate on possible applications of ED-projector-
like devices.

THE EVERYWHERE DISPLAYS PROJECTOR

The Everywhere Displays projector is composed of an
LCD projector, a computer-controlled pan/tilt mirror, and
a pan/tilt/zoom camera. The projector is connected to the
display output of a host computer that also controls the

Fig. 1. Two prototypes of the Everywhere Displays projector.
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