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1. INTRODUCTION

The inSpace project is an interdisciplinary collation between
Georgia Tech and Steelcase, Inc. to design andl lauihext-
generation meeting space. Our present work focupes three
key elements of enhanced conference room desigrposting
activity awareness for those entering the meetingtextualizing
meetings within the overall work environment, andirgy the
participant direct control over systems within theeting room.

This last activity has presented us with a serfegnique design
challenges. Our vision of the “smart” conferenceomo is
predicated on smooth integration with the devicesied by
meeting participants. In our explorations, we hawight to
design an environment that could answer three canmpestions
faced by users of enhanced conference rooms: “\6édrat do?”,
“How can | do it?”, and “What are my colleaguestap”.

2. BACKGROUND & APPROACH

As we create more sophisticated technologies tpatipneetings,
our users will find themselves mired in increasommplexity.

Multiple devices, displays, and services will beeoavailable,
most of which will be opaque to the casual usehait deliberate
action on the part of the designer. Efforts suclthas Stanford
iRoom [1] seek to tame this complexity by creatingre flexible
and intuitive methods for users to share informmatlmetween
devices. In addition to such methods, we see a dead for a
services environment that provides appropriatesparency to
meeting participants. This need becomes partigulagent as we
replace traditional, easily recognizable affordandsuch as
projector cables) with network-enhanced devicespviding

greater flexibility while sacrificing tangibilityrad physicality.

Several researchers have explored tangible inesfaand
nontraditional displays as a means of bringing éhespabilities
into the recognizable, physical world. Norbert $tr¢2] tackled
this problem by creating a variety of “enhancechiurre” that
enabled easy display composition and sharing. @ur work on
inSpace suggests an approach that may serve a&fuh tesnplate
for building such physical instantiations of digjigatifacts.

People use physical space to regulate their sot&dactions [3].
For example, anything from closing an office doorpushing
oneself back from a conference table can servesabtte cue for
a change in one’s engagement in collaborative iactiMeeting

rooms, in particular, are places where social dgtig channeled
(for better or worse) by the physical environméner the course
of a long meeting, large conference tables mayeqgartitioned
into personal and shared workspaces; as anothenpéxathe
design of a meeting room’s public / private transitcan radically

affect the interruptibility of the participants @thus, the style of
meetings that tend to be held there).

inSpace seeks to turn these points of contact leettree physical
and the social world to its advantage. Our intentoi carefully
introduce certain features of social technologiet® iselected
locations within the conference area, such thatelfeatures are
congruent with how people use that space for cotkive
activity. Our first interactive prototype is a caldtfeature of most
meeting rooms: the conference table.

3. THEINSPACE TABLE

3.1 Design process

We began by conceptualizing the table as a “stégeineeting
activities. The table is a single physical objdtattserves as a
transition point between the private activities afeeting
participants and their public, shared activitiesevides and
objects placed on the table can be seen as “or“séagl engaged
in the group activity. The inSpace table was coregtias a stage
that reacted to the devices and objects placed utporividly
illustrating how those items participated in gragiivity. For the
initial prototype, we fixated on a particular séservices that had
immediate relevance to most users with personalicdsv
connecting to large shared displays, basic filerisba and
“backchannel” communication (such as IM).

In our scenario of use, meeting participants mageldevices or
objects on the table in order to bring them inte tlontext of the
meeting. The system recognizes the items on thée,tand

provides ambient feedback on activity associateth whose

devices. Meanwhile, devices are provided with ae-fjnained

awareness of their physical context, which they msg to drive
spatially-organized GUIs and contextually appraeriervices.

Our early design process focused on prototypingiouar
interactions and feedback styles. We kept gesginmegle: placing
a laptop or other mobile device on the table wduatzhnect” it to
the table position, giving the user immediate, aidaedback as to
their connection status. We chose gentle, ambiggtitihg
radiating internally from the table (to minimizestfaction), and
used a lighting arrangement that delineated prigatEces while
preserving the shared context of the table. Oumatidons
maintain the personal / shared spatial mappind@fconference
table: activities that are initiated by the papamt (such as
connecting to a shared display) animate inward tdsv¢éhe center
of the table, while activities that are merely ap@d by the user
(such as receiving a file) animate outward towdneésuser.



3.2 Tableconstruction

The table itself consists of two layers: a wheelede and an
upper translucent layer mounted on standoffs. Thastucent
layer can be easily lifted off to expose the basged, which
includes onboard power outlets and wells for largguipment.
Designed and built by the Steelcase members ofteam, this
platform offers us a great deal of flexibility arelisability.

We selected high frequency RFID-based sensing dwicds and
objects placed on the table. For the first versiam,table uses TI-
S4100 multi-function reader modules coupled wittmbebuilt

antennae mounted directly on acrylic struts. Ogintlng system
consists of 50 Color Kinetics iColor Flex nodes, umted in

semicircular arcs defining each table position.

Figure 1: Visual feedback on connecting to a shared display

3.3 Software architecture

The inSpace room agents run atop a basic genergices
platform developed by one of our team members,guBionjour

for naming and discovery and XML-RPC for interprege
communication. Sensing and feedback are coordinatedtable

manager agent, running on a Mac Mini embedded in the table

Each tagged device runglaent agent, which provides a GUI for
accessing local services. The client agent alsertides itself on
the local subnet, using the unique identifier efRFID tag as a
name. When a participant places a tagged devidaetable, the
table manager looks up the client agent on the efufusing the
device’s unique identifier) and queries the agent dvailable

services. If appropriate, the table manager pravithe client
agent with location information that it may use physically

orient itself with respect to nearby devices.

A tagged device may vary widely in its capabilitieShe device
may be directly connected to the wireless networkit may be
proxied through another device via a non-IP pratdsach as
Bluetooth or IR). The “device” may even be a notefactive
object (such as a corporate ID card) that servessdget for a
service hosted on an external server.

4. OPEN QUESTIONS

The inSpace table represents the first step iroogoing effort to
develop a usable, augmented conference room. Qlyr wark

has suggested a number of promising avenues ofy sind

collaboration. First is the identification, chaerzation, and
investigation of some of the social / spatial dyi@mmmentioned
previously. How do people use the design and feataf meeting
rooms to regulate their social activity, in waysittimay not be
immediately apparent? How might we alter the meetioom
environment to shape social activity? And what IHert
technological interventions might enhance thoswities?

Another key issue faced by inSpace is transpare@ag of our
design goals is to provide visibility into and direcontrol over
the intangible services provided by the room. Haosvevhe
appropriate choices regarding what to show and wehhtde will
necessarily vary based on user and context. Addgeshis
general problem of “translucency” - informing witho
overwhelming — as it applies to augmented meetirggns is an
important step in improving their usability.

Finally, there is the issue of adoption. A comhbioat of

complexity, startup time, and rapid obsolescence meant that
most enhanced conference rooms quickly fall intsusé. We
believe that creating smaller and more flexiblevisess, designing
gentle environments that avoid overwhelming the ugeh bells

and whistles, and designing upgradeability intolthedware itself
are important first steps in addressing this prnoblé/e hope that
our own usage of the inSpace conference room wilicate

whether these steps are sufficient. Regardlessruse that this
ongoing collaboration will continue to challengelanspire us.
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