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Abstract bandwidth for communication and the interface does not
This paper describes an on-going research project at afford rich delivery of information content. Similarly
the MIT Media Lab, exploring the use of auditory I/O as a most cellular telephones do not retain much personal
primary interaction modality for wearable computing. information about their users or their context of use and
Nomadic Radio is a framework developed for use on a offer a limited interface to access services easily. Mobile
wearable audio platform. It presents timely information audio devices [2][3][4] with personalized information,
and permits communication within a spatialized audio localized computing and richer interaction mechanisms
environment. The contextual state of the user indicated by certainly point towards audio interfaces and applications
time of day, physical positioning, scheduled tasks, and for wearable audio computingiudition can be used to
message content, is used to model information presentedenhance an environment with timely information as well
in the users listening space. We are evaluating as provide a sense of peripheral awareness [5] of people
techniques for the design of spatial audio streams, speechand background events. A combination of wearable
I/0, and auditory cues in the interface. Issues related to auditory /O and tactile interaction provides a means of
asynchronous communication and peripheral awareness unobtrusively augmenting a physical environment for use

are also being considered. in everyday life.
Introduction Design of Nomadic Radio
Many efforts in wearable computing today utilize a In Nomadic Radio we provide an integrated

visual approach for information presentation, based on environment for personalized messaging on a wearable
textual or graphical user interfaces. This requires the use device with audio as the primary interaction modality.
of head-mounted visual displays which can be This should allow seamlesxass to information and
cumbersome and may cause unnatural interference withcommunication services to individuals situated away from
human vision. They also impose a greater cognitive load their desktops such as in meetings, classes or simply
on the user and generally necessitate social and culturalwhile walking. Here the users do not need to actively
adaptation. An “eyes-free” approach, using audio-based request information from the system or require
augmentation of the physical environment, can be used toforeground interaction. Messages are periodically
express peripheral information and provide passive downloaded to the device throughout the day and selected
interaction for specific tasks and usage scenarios. messages are presented to the user based on her context
The goal of an audio environment for a wearable and desired level of awareness or interruptability. The
computing system is to convey relevant information to a audio streams are presented simultaneously in specific
nomadic listenebased on the context of her tasks and the spatial locations in the user’s listening space. A model of
timely nature of her messages. Frequentbceased the head-related transfer functions (HRTF) permits
information sources such as wvoice mail, email, localization and externalization of sound sources, yet we
appointments, news, weather forecasts, and traffic reports,must consider its effectiveness for segregation [6] of
can be integrated within such an environment. The MIT messages in an audio-only nomadic environment. The
Media Lab’'s Nomadic Computing Environmenfl] AudioStreamef7] detected the gesture of head movement
enables subscribers to manage personal information viatowards spatialized audio-based news sources to increase
fax, pagers, and telephony access using digitized audiothe relative gain of a specific source, allowing
and synthesized speech. These services are integrate¢imultaneous browsing and listening of several news
using Phoneshell[1], a suite of applications which  articles.
provide remote telephony access to a variety of In a recent speech-based email applicatiailCall
information sources. [8], timely messagesvere filtered based on the priority
Simple devices such as pagers provide a convenientand state of the information being presented as well as the
form of alerting users to communication and remote context of the user’s tasks. A background prodgk&lES
information. Yet such devices offer extremely low- [8], scans various databases and automatically generates



filtering rules to categorize messages. We are Future Work
incorporating timely message filtering to selectively

resent the appropriate audio messages, coupled with Nomadic Radio can be considered an active
prese pprop ges, P information agent that adaptively manages the user’s
position and environmental context.

In one usage scenario, the listener hears an ABC listening space, based on her location, context of activity,

news summary at a certain time of day, and as she move#nor listening patterns and desired level of interruption.

closer to a particular room, she is reminded of a meeting he nomadic client will be designed to capture a

there via a brief preview of a related email message, while continuous ‘model of the users tasks and listening
b g€, preferences for more effective and personalized delivery
the news broadcast fades down for a few moments.

: f audio streams. Future work also includes integration of
Textual messages such as email, weather forecasts, an

stock reports can be delivered as synthesized speech. All |tua'§|9na! awareness on the wgarable system via a
audio messages are localized in the user’s listening Sbaceclas'&flcauon of sounds in the environment [10]. Hence
based on the time of day and level of priority of the en\(lronmen_tal sopnds unld act as contextua}l cues for

.__delivery of timely information. A train schedule is played
message. Hence messages are placed at chronologic

ositions around the user’'s head, where the mapping of the system hears the sound of a train approaching or
P : ; S : PPING O 5\1dio sources faded down if the listener were engaged in
time to space aids in audio browsing [9]. Timely

. S a conversation. The design of effective audio interfaces
messages are foregrounded, while others remain in the

; : ; sensitive to nomadic listeners and their environments
periphery. The user can hear a quick preview, a summary resents a challenae for wearable computin
or the complete message and control the playback rate orP 9 puting.
skim through the audio. Spoken prompts provide message
summaries and status information. Non-speech auditory References
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