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ABSTRACT

In this paper we describe Invisible Media, a neatfpfm
for creating attention-sensitive physical interawti
scenarios. The hardware/software platform supptres
augmentation of physical objects with media and
informational content in a way that can both inforamd
respond to, the focus of a user’s visual attentiod task
context in a personalized, multimodal manner. Wso al
present Engine-Info, an example application built aur
platform that teaches the parts of a physical ater
combustion engine.
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INTRODUCTION

For many applications and everyday tasks it isuldefbe
able to see and interact with a physical objectlavhi
simultaneously accessing information about thatechj
Automobile repair and maintenance activities areallg
accompanied by consultation of a printed manuardine
information. Learning about a new appliance forkliehen
or yard requires careful study of both the deviod the
documentation. Even the infamously difficult task o
programming a VCR typically requires the user tweha
instruction manual in one hand while the other haresses
buttons on the device. Billboards or other postedsages
bring relevant information together with a physicdlject
or location, but they are limited in the amount of
information they can convey while holding a person’
attention.

Invisible Media is a platform that allows informatil
content and media to be attached to physical abjent
locations. The content associated with these “aunggde
objects” can be accessed by the user when theyeamdy
and facing the object. Invisible Media also makes i
possible for an application to point out speciflgjexts to
the user with the use of visual signaling.
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SYSTEM OVERVIEW

The Invisible Media platform consists of a wearable
wireless audio/data headset, small powered identifi
beacons that can be attached to objects in theasmuent,
and an application server that runs on a nearbyoPC
mobile phone. The headset and beacons can comrtainica
bi-directionally with each other with infrared lighmeaning
that applications using the platform can be sarsitd the
user’s facial orientation with respect to augmenibgects.
The system can also trigger visual blinking seqaenen
beacons in order to draw the user’s attention parsicular
object or location.

USAGE SCENARIOS

The following sections will describe an applicatihat was
constructed using the Invisible Media platform,vesl as
ideas for other types of applications that coulatteated.

Engine-Info: An application example

A full-sized internal combustion engine was outfittwith

20 identifier beacons. Each beacon was attached to
different part of the engine, and a set of assediat
instructional audio content was created. The kndgde
base about the engine was organized in a hieraichic
manner, starting with the general systems of thginenat
the high level (lubrication, cooling, electricalp tthe
specific items at the low level (oil filter, fampark plug).

Figure 1: A user interacting with Engine-Info



The application server monitors the identifier heecthat on a nearby PC or mobile phone. The infrared recangle
are currently in front of the user, and asks ther isshe of the headset can adjusted by attaching a shaidsig
would like to hear information associated with Hystem’s tube around the receiver to produce a narrowed fal
most recently seen beacon (i.e. “would you likehtar detection.

about the spark plug?” when the user is lookintpatspark
plug). To navigate the knowledge base, the useagesyin
a speech dialogue with the system.

The application server reads a structured XML
configuration file to load its knowledge base timaaps
identifier beacons to audio content. The serverre&rieve
Other application scenarios personalized content based on the user’s speaifézdsts
In a maintenance or repair activity, Invisible Madiould or level of domain expertise. The knowledge baseaiso
point out relevant parts of the object while prdwig contain individual “prerequisite” nodes or sub-g¢kat can
auditory instructions to the technician. In a commee be suggested as background content to the userebife
setting the system could provide information abthg system tells them about a given item of interestrifiyy a
items the shopper looks at, and particularly reievems session, the application server provides a voicdodi

(because of the user's profile, or a pre-prepateabsing interface, performing speech recognitions, schaduiudio
list) could signal to attract their attention asythwalked by. for playback, all while constantly tracking the beas
On a wall or in a corridor on a common pedestriaute, spotted by the headset.

augmented posters and handbills could launch agpe ATED WORK
promotional audio stream, or an email could be seiihe
mobile user’s inbox for later perusal. Permissiorsignal

to the user, or to present them with promotiontdrimation
could be subject to the user’s privacy and persoatidn
configuration. In a loud environment such as ad@acfloor

or rock concert, audio pathways could be amplified
between individuals, or between an individual ameé t
performers based on the focus of the individugtsrdion.

Other platforms exist for creating augmented olsjectany
using RFID technology for object identification [S[hese
systems typically work only at very close range,etse
require a large antenna with a power-hungry anaplifi
Others use a wireless radio that gives longer réngenay
not be set up to detect whether they are withinuber's
visual field [2]. Another related body of work is $o-called
“augmented reality” or “mixed reality” systems. Serof
TECHNICAL DETAILS these systems create a visual overlay that canideoa
The identifier beacons are small (20mm x 27mm) richer visual experience, but require much more
microcontroller-based circuit boards with infrarednsmit cumbersome gear and can suffer from the “regismati
and receive capabilities. Each beacon has a umigoneric problem” [3]. Others include the use of a PDA dri¢a PC,
identifier, which it periodically transmits. Beasorare  and are thus not hands-free [1]. Finally, some nmnse
always listening for incoming data packets, andtmdn  feature infrared beacons to give location-awareatian to
commands can be sent by the application server tovisitors, but these interfaces tend to be simplet @ rely
individual beacons to trigger a visual feedbackisege. on PDA's or other screen-based output modalitigs [4
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