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Intelligent environments can have at least two novel roles in
assisting users with tasks. First, they can help users with
the difficult task of sorting through and filtering high band-
width data streams. People are well adapted to sorting out
relevant information in the everyday environments in which
we evolved, but when presented with multiple or large digi-
tal data streams, we can easily be overwhelmed or lose the
relevant information in the flood. Intelligent environments,
by knowing the context in which a person is situated and/or
the user’s focus of attention, can help to filter irrelevant data
and present to the user only what the user desires.

The second way in which intelligent environments can
assist users is by enabling the user to perform tasks that he
or she could not have performed without the augmentation
of the environment. This characteristic is not necessarily
independent of the filtering aspect; filtering can be viewed
as a new capability that the user did not have before inter-
acting with the intelligent environment. However, intelli-
gent environments may enable the user to request new
streams of data or request streams of data that would have
been extremely tedious to synthesize without computational
assistance. For example, if a student needed to travel across
campus as quickly as possible, she may ask a nearby kiosk
if it would be faster to walk or wait for the next shuttle. The
system, knowing where the shuttle is located and when it
would arrive at the student’s location, could recommend the
best action. This type of interaction would be cumbersome,
if not very difficult, without a smart environment.

My work to date has focused on these two areas. The
first project on which I have worked, Savoir, investigates
improving voice-only interactions through knowing the
user’s location and rough focus of attention (Dey et al.
1997). We are prototyping a campus tour guide application
in which the user can request information over a cellular
telephone about campus buildings or other points of inter-
est. The user carries a differential GPS receiver and a digi-
tal compass; location and orientation are relayed to the
system and are used, in conjunction with a campus map, to
establish roughly what the user is looking at. With this
information, the system can restrict its recognition vocabu-
lary and thereby improve its recognition accuracy. It may
also pre-load information the user may soon request, such

as building descriptions or bus schedules (when the user
walks by the bus stop). Savoir’s overall aims include using
context to improve existing capabilities (e.g. voice recogni-
tion), using context to filter irrelevant information, and pro-
viding easy access to otherwise difficult to access data
streams (Abowd et al. 1997).

Another project on which I am currently working centers
around creating Java-based tools for visualization of pro-
cesses and materials on a factory floor. We are investigating
ways to present only the data the user needs to see and filter
out the rest. Data such as material location, machine status,
line latency, temperature, and machine faults will be repre-
sented both visually and aurally (Gaver, Smith, and O’Shea
1991). In such a system, it would be easy for us to present
too much data for the user to effectively process. To assist
in the filtering task, we are investigating techniques to indi-
cate the operator’s focus of attention in the system, such as
a fovea (again, either visual or aural), and to represent the
remaining data in a more peripheral manner (Mynatt et al.
1997). Our overall aim is to provide the user access to more
data faster than could be conventionally accessed, and to
provide tools to handle the data flood coming from the
instrumented machines on the factory floor.

In order for an intelligent environment to be useful, there
must exist an infrastructure for the user to interact with the
environment. Intelligent environments also typically need
to be well instrumented with sensors and communication
networks. I recently spent a summer working at Xerox
PARC designing and building devices that enable a small
handheld device, the US Robotics Palm Pilot, to communi-
cate wirelessly with the network. Using this equipment, the
Pilot can be used as an input and display device for a user in
an instrumented environment. We are hoping to use these
devices in work here at Georgia Tech for classroom lecture
and note capture and integration (Abowd et al. 1996).

An area I would like to see addressed by this symposium
is how a user’s focus of attention can be determined in non-
invasive ways. Gross techniques, such as contextual clues
like position and orientation, can be useful but are far from
able to provide the fine-grained detail that is required for
more advanced systems. Combined approaches, such as
simultaneous speech and gesture recognition, may be more
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successful than unimodal approaches.
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