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ABSTRACT

This workshop will explore issues related to thesigie of

ubiquitous computing environments that include i¥sutrface,

multi-display, and multi-device infrastructure. lgoal of the
workshop is to explore the question of how systessighers
might best address the issue of gaps between tfiereit

technological components with respect to end us@éd their

interactions in these spaces. In essence, shoalldiésign space’
between the devices be removed to create seamiesadtions,
or should it be retained, exposed or even madeaixfbr a more

seamful interaction experience? We will bring thge a group
of researchers who share the common vision of di+swiface,

multi-display, multi-device computing environmentsut who

have varying perspectives on the question of sdarsfitseamless
interaction in these environments in order to idgrthe design
tradeoffs and benefits of each. The workshop intlude brief

presentations from each participant, break out gmiscussions,
and a brainstorming session to develop usage sosnar
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1. SUMMARY

Technological advances are moving us into a wofldacge
ubiquitous display surfaces, interspersed with tigskomputers,
portable laptops, and personal mobile devices. Reresearch
has focused on interoperability and walk-up ad bonnection
schemes. This workshop will focus on the spabetsveen
computational devices, in design terms: the indigiddifferences,
incompatibilities and ‘losses in translation’ tHatm part of the
character of each device. The workshop exploregjtiestion of
whether they should be removed so as to make eaemyst
‘'seamless’ or, in a more seamful way, made visitidgnlighted or
even magnified in a design.

Our goal is to bring together researchers with dempntary
expertise and viewpoints; the various “shareholdénslude
technologists (emphasis on the enabling hardwateitdogy),
HCI researchers and interaction designers (emphasisthe
interaction and experience design involving thentetogy) and
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industrial designers. The main goals for this vgbidp are (1) to
review systems from different points along the sedfiseamless
spectrum, (2) to identify the design tradeoffs dmhefits of
seamful and seamless interactions, and (3) enuenarsage
scenarios that may serve to drive the design aatliation of the
different approaches.
The scope of interest includes, but is not limiid
* Interaction techniques

+ cross-device and intra-device management

+ implicit and explicit interactions

+ user-initiated and system-initiated actions

+ input redirection and opportunistic annexing

« Displays and Devices
+ novel technologies
+ large displays
+ distributed displays

* Privacy issues

+ awareness vs. anonymity
+ trust
+ security

« Applications and sample scenarios

+ benefits and tradeoffs

2. AUDIENCE

We encourage participation from researchers witlivarsity of
backgrounds (e.g., hardware, software, and debignyvho share
the common vision of multi-surface, multi-displaypulti-device
computing environments. We hope to have a mixndustrial
and academic participants. Our current target wangssize is 15-
18 people. Due to space limitations we anticiphtg bnly one
author per position paper will be able to partitgpan the
workshop. If space permits multiple authors magrat. We will
not know our final space constraints and headcuontik closer to
the conference.



3. FORMAT

The workshop will be highly interactive, and inctucorief
presentations from each participant concerning therk, group
break out sessions to discuss and debate the vegrkblemes in
more details, and a brainstorming session to iflesttmpelling
usage scenarios to drive the development and diaiuaf these
systems. To encourage lively discussion, the warswill be
limited to 15-18 people. Position statements ofteated
participants will be provided to all participantsiqn to the
workshop in electronic form on the workshop webe:sit
http://inbetween.merl.com.

4. SUBMISSION DETAILS

Interested parties should submit position statesnémdt briefly

describe their background, identify their area mpertise, and
outline one or more research issue they would fikeaise for

discussion during the workshop, along with theitiah thoughts

on the three goals outlined for the workshop. $dediscuss any
of your previous, current or planned work that addes these
issues. The committee will select participantsedasn the

significance and clarity of the research questiomish an eye

towards diversity across disciplines.

Each position paper should be no more than fouepag length
and should be in ACM SIGCHI format. Papers shohkl
submitted in PDF format on or before June 24, 2065
(inbetween@merl.com) with a subject line “Ubicom@®023
Inbetween Workshop submission.”

Position papers of all accepted participants wéllgmsted on the
workshop website in August. The workshop websité also
contain workshop details (including a program based the
accepted participants), and the results of the sfag.

5. IMPORTANT DATES

Submission Deadline: June 24, 2005 (extended from June 17)
Acceptance Natification: July 25, 2005

Upload Final Version: August 19, 2005

Workshop: September 11, 2005

6. SAMPLE SCENARIOS

As part of the workshop we will brainstorm diffetarsage and
application scenarios to illustrate when seamlatsractions are
most appropriate, when seamful interactions aret aqgsropriate,
and when both are needed.

We hope to identify and enumerate the considerattbat will
most help designers choose where along the specdhreynwant
their systems to fall. For example, when is it rappate for a
user to trust the devices in a multi-device envinent? Seamless
interaction presumes that users trust devices aeriplwith their
information. However, that trust may not be justfi devices
may capture information and use it maliciously phactice users
may want to modify the components, content, andaben of
interfaces when interacting across multiple devic&ecurity is
closely related to the issue of trust — the morandess an
interface, the greater the risk to the securityhef user's device
(and by extension the user's information).

The development of a good set of usage scenaribssd help
to create a specification or requirement for thehtelogical

support needed to support these systems as well.eXxample,
how can a system support seamless connection audiason
when different devices have different form facta® input,
display output, network capabilities? What tecbg@s are
available today, and what technologies need toeveldped?

More generally we wish to address the question loéther we
can design and build a gradient of levels of sedsd@amless
systems and identify gaps in today’s technolodies prevent, or
at least make it difficult, to support the rangeossibilities along
the spectrum.

The following two sample scenarios are meant asirggapoints

for our discussions, to give prospective partictpamn idea of the
domains and issues we hope to explore. Part ofwvidrkshop

goals are to develop a broader set of examplestanthke their
design choices explicit. Both should aid futurevelepment

ubiquitous computing environments, systems andigtns.

Sample Scenario 1: PDA Interactions with a Ubiquitous
Environment Imagine a ubiquitous computing environment in
which all the surfaces are interactive — walls,ldap kiosks,
windows and so forth. As a user walks around inhsan
interaction space with her PDA, she can use itnamput device
to interact with other devices and content in tiwirenment.
Should the (ubiquitous) system keep track of whiather
interactive surfaces she is close to? As she watkslose to a
table, should the associated connection betweerPbéy and a
device in the environment, say a table be madenzattoally for
her so that a swipe of her stylus on her PDA orinaage will
‘move’ the image onto the table? Or should thereabeexplicit
action on her part to initiate a “linking” betwebar PDA and the
table? Each approach has implications for privagyareness and
interaction. After that, should her PDA stylus ihjme redirected
onto the tabletop? When she “leaves” the tabldkavaway or
powers off her device), should the table automHyicavipe’
away here content, leaving no indication or memafriper being
ever there? Or should she make a conscious dec@&soto
whether to leave or delete her content, and takexalicit action
to do so? The choices a designer makes in theeatz®nario will
create and support different usage domains, ugegrience and
applications.

Sample Scenario 2: Accessing Your Content and How to Divide
an Interface In this example, we once again have a multi-device
ubiquitous computing environment. This time, hoag\the user
wishes to access her own content — she has hephatie with
her email on it. Although she can interact with Beail on her
own device, she wishes to exploit one of the deviaeilable in
the space. She might want to divide the interfiacéer email
client across her cell phone (a trusted device)adévice in the
local environment in different ways depending omvhauch she
trusts the other device. At home or in her offite,example, she
could transfer it completely, as she fully trusie bther device.
In a more public setting that she (mostly) trustede might
transfer the inbox, but use her cell phone to agpnequests
(e.g., read email, compose email). A number oiopwossibilities
exist — she could initiate transfer of a single sage from the cell
phone, read and reply on the other device, allompmsing
messages on the other device, but not transfeereadd remove
all contact information from the body if replying in existing
message, and so on. Another consideration isitiilgility of the
other device she wishes to use. Is it a deski@uliftonally a



single-user device) or a larger (and more publig)l wisplay?
She may choose to display different content baseith® size and
accessibility of the other device and its displ&he interactions
here represent a more seamful interface, in whietuser initiates
the division of the interface based on the envirentat hand.
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Kathy Ryall is Principal Technical Staff at Mitsubishi Electri
Research Labs (MERL). Her current research ishendesign
and implementation of interfaces and interactiochtéques to
support multi-user collaboration on shared surfaBée currently
leads the DiamondTouch project, developing theastfucture for
MERL's multi-user, multi-touch technology, and odioating

collaborations with external groups. Her resedrnthrests and
activities span the HCI and information visualipatidomains,
with recent projects such as UbiTable, HuGS, anelligent

Multi-Dimensional Data Summarization. The commdmead

across her work is to explore systems in whichitiberface acts
as a medium for people and computers to work tegetin

solving problems, rather than as a means for petapleontrol

computers. She has developed systems for a vafieagks in the
computer graphics and graphic design domains, akitigmulti-

user interactive tabletop applications.

Ravin Balakrishnan is an Assistant Professor at the Department
of Computer Science, University of Toronto, wheeedo-directs
the Dynamic Graphics Project (DGP) laboratory. ldealso a
member of the Knowledge Media Design Institute (KIYIHis
research interests are in Human Computer Intera¢t€l]) and
Interactive Computer Graphics, with a current fosnsnnovative
interaction techniques, interfaces for next gemamatisplays,
information visualization, interfaces for animatioand 3D
modeling, sketch-based interfaces, ambient and apem
computing, and empirical evaluation of user integfincluding
associated metrics and predictive models of hunsfopnance.
He currently holds the Bell University Laboratoridssistant
Professorship in HCI at the University of Toronamd is the
recipient of a Premier's Research Excellence Award.

Matthew Chalmers is a Reader in Computing Science at the
University of Glasgow. He is a Principal Investigain Equator,

a UK EPSRC interdisciplinary research collaboratiddis
research investigates social/perceptual issues diotthe system
side, in visualisation, collaborative filtering andbiquitous
computing, and on the theoretical side, relatingtemporary
semiology/philosophy to computational representatible was
intern at Xerox PARC and then worked at Xerox EWBE on
early 'active badge' systems and information visaabn tools.
He ran an infovis research group at UBS UbilabZimich, and

then stopped off for a fellowship in Japan whilerente to U.
Glasgow. He was an associate chair for ACM CHlIpiis the
editorial board for the Information Visualizationdk series from
Springer Verlag, is an associate editor for J. rimfation
Visualization, and is on perhaps too many otheepapmmittees
in the areas of information visualization, CSCWfomation
retrieval, and ubiquitous/pervasive computing.

Scott Klemmer is an Assistant Professor of Computer Science at
Stanford University, where he co-directs the Hur@amputer
Interaction Group. He received a dual BA in Art-Setias and
Computer Science from Brown University in 1999, ard MS
and PhD in Computer Science from UC Berkeley in12@0d
2004 respectively. His research addresses tangdeleinterfaces
and user interface software tools. Several of ésgarch systems
have had commercial impact: the SUEDE speech des@rhas
been used and extended by dozens of companiedDasigners'
Outpost system for vision-based capture of wakpiired product
features at SMART Technologies; and the handheldkBavith
Voices system helpeduel advanced development at Ricoh
Innovations.

Kumiyo Nakakoji is a Full Professor at the Research Center for
Advanced Science and Technology, University of Tmkjapan.
Her current research interests include the knovdeid¢eraction
design framework for the development of interacgystems for
creative knowledge work, and for supporting colleetreativity.

Her latest project focuses on an interaction dekigmework for
incremental presentation of interaction historieghiw a real
world.

Jeff Pierce is an Assistant Professor in the College of Coingut
at Georgia Tech. He is the director of the Persémf@rmation

Environments research group, and co-director of Alaptive

Personalized Information Environments lab. Dr. €& research
focuses on exploring how to support and augmentsuseork

practices as they shift from working with a singbersonal

computer to interacting across a heterogeneousadtioh of

computing devices. Dr. Pierce's recent publicationsseamful
and seamless interaction include a discussioneobfiportunities
and challenges for opportunistic annexing and aastigation of
authentication mechanisms for annexing devices.

Chia Shen is a Senior Research Scientist and Associate Direc
at the MERL Research Lab (www.merl.com/people/shéter
current research focuses on shared interactive acesf
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recent research projects include DiamondSpin, &Ml and
PDH (Personal Digital Historian). Previously, Chen has lead
the MIdART research project which has been sucuobgsf
incorporated into several large distributed indasplant control
systems. MIdART is a real-time middleware for apalions
where humans need to interact, control and momistruments
and devices in a network environment through coemput

interfaces.
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