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Todayds wuser interfaces | imit our 1l)uheyeareo f cCor

optimized forshort taskgather than théong term activitiesve carry out in oueverydaylives,

2) theyconstrain whereand howcomputers can be used bgt taking advantage afontextand
the natural ways users communicate with other pe@pldey restrict whocan use computsy
and 4) they communicate information with amappropriate levelformality and precision
irrespective of the activityMy research has addresseatch ofthese four problems over the last
elevenyearsby making major contributions in the areas of acttiased computing, context
awareand natural user interfagesssistive technogy, and informal user interface design tools
respectively My systemsorientedHCI researchmethodologyis guided by an iterative design
process that can be broken down in&sign methods, design tools, infrastructure, evaluation
tools, and applications. | use this structoextto summarize my researam each of these four
areas to address the major limitations of the dominant computing paradigm

activity-based computing

Wei ser6s vision of wubigquitous c o mpdaytactivtigs (ubi c
by weaving computing power into the fabric of everyday life. However, designing for the
complex, ¢gnamic real world poses challenges that the -wetlerstood, destp environment

does not. My most recent research works to overcome these challenges by taking an activity
based perspective. While motivated by the origipsychologicaltheories ofVigotsky and
Leontiv, we have extended the theories,dadthe first tme, embedded these complex ideas in
tools so that they can be made more accessible to everyday desidpeensain idea of activity
theory is to better understand everyday practice by understanding how artifacts, whether
language or other technology, metdi the longerm activities of a persofhe activities of our
everyday lives, such as getting fit or learning a language, occur over long periods of time (e.g.,
days, weeks, or months) and across many locations (e.g., home, work, the gym, and in.between)

Todayds appl i cat isoandsfor that dnatter the dominarmttl eesearehcard
education paradigsn ar e designed for independent ndtasks
in a fixed location,such asan office. There has been increasimgerest in new design
methodologies for ubomp applications that involve rich, ewgranging contexts of everyday

life. In particular, ActivityCentered Design (ACD) has shown promise by eraging designers

to focus on evolving highevel human activies and by offering an activitgentric view of
humancomputer interaction. ACD uses a larger utiingterm, highlevel activities such as
stayingfit) for analysis and design than simple tasks (such as using a treadmdl),have been

the focus of rfaditional gproaches. This allows rich, everyday context to be systematically
incorporated into designs and promises better results by orienting designs towards human needs.
Unfortunately, these ideas are still inaccessible to practitioners and mostchies®aour
research seeks to change this situation.

Our activity-based computing researappliesnovel technology in physical activity inference,
location estimation, and mobile devicess t o s u p p o r-levelplangliyedt a&ctvisies.h i g h
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Example ativities include supporting elders in staying healthy and independent, motivating
individual s t o get fit, and reducing a f ami
applications impose several new barriers to successful design, such as collectggcatol
valid field data to inform design and deploying prototypes over long periods for evaluation. We
are investigating novel design methods, design tools, infrastructure, evaluation tools, and
applications of activigbased computing.

design methods

A key challenge for all designers is to avoid reinventing the wheel. Design patterns make it easy
for designers to take advantage of proven solutions to common probléites alsoincluding

enough ambiguity so as to give designeryem to creatively solvg@roblems unique to their
design.l co-authored the successful bodiye Design of Sitgg6], which advocatethe design
pattern approach to Wetesign The book has proven to be a major success, selling3®/e00

copies, and is now in a second edition.

Given that activity-based applications, and moiEs
generallyubicomp applicationsaredifficult to design
successfully we aplied the design patterns idéa
this newer domaif2, 45]. Our most recent research i
the area explored the impact of patterns pattern
exploraton tools in designing forubicomp in the
home. We developed a set of 48 patterns aimed a
home domain and built a novel pattern browser
easily navigating between the patterAsstudy of 44 = =
professional designers engaged anconcentratedft +
brainsteming and design tasghowed that ubicomp
patterns are an easily adopted resource for desig|
that can impact even the earliest of design activitieg

An example of one of the Digital Home
Design Patterns in our Pattern Browser
design tools

To explorehow to support the ubicomgomain, we started first with an explorationtobls for
locationenhanced applications, a narrow subset of ubicomp applications, andlatieen
broadened to the more general set of activdged applications.
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prototyping location-enhanced applications
Locationrenhanced applications use the location=%- P ———
people, places, and things to augment or strea
interaction. This type of application has started to
experience tremendous growth. However, it
currently requires a high Vel of technical
expertise to build locatieenhanced applications,
making it hard to iterate on designs. To address
this problem we created Topiary (see
dub.washington.edu/topigiy a tool for rapidly [ sceno
protatyping  locatiorenhanced  applications——
Topiary lets designers create a map that models the
location of people, places, and things; use this
active map to demonstrate scenarios depicting
location contexts; use these scenarios in creafingjary: prototypin g location-based applications
storyboards that deribe interaction sequences; and then run these storyboards on mobile
devices, with a wizard updating the location of people and things on a separate device. We
performed an informal evaluation with seven researchers and interface designers anbdafound
theyreactedositivdy to the concepi37, 38}

prototyping activity-based applications

Our next step was tiny to generalize from location context to activity context. This is a difficult
problem, but we believe we have found a successful approach. Our goal is to support activity
centered ubicomp edign by creating and experimenting with aativity-based ubicamp
prototypingprocess and providing the appropriate togipgut for that process.

The shift of focus from tasks to lofiged activities raises three new research challenges for
ubicomp prototyping. The fir st glongtarin bbotvitigse 1 s |
and the rich contextual information obtained from field data about those activities, into a design.
The second challenge is in supporting activity events that occur over long periods of time. A
high-level human activity (e.g., keemg fit) spans an extended time period (e.g., months or
years). Behaviors for agvolving long-term activity must often account for the collective status

of a stream of individual evenfse . g . , Afhas t he hyusfeaodb etemi se amha n
Third, the impact of an application designed to supportived activities can only be assessed

when it is tested with real users in their everyday lives over extendediperf time. However,

this is expensive and prior work mainly supports testing prototypascontrolledlaboratory
environment.


http://dub.washington.edu/topiary

