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The focus of my research lies in Human-Computer Interaction (HCI) and Ubiquitous Computing (ubicomp).
In general, I am interested in the design, implementation and evaluation of novel, off-the-desktop, interactive
computing systems that [ believe will be commonplace in five to ten years and the appropriate techniques
for interacting with them. My research approach involves an examination of the usability and social issues
surrounding the proliferation and adoption of mobile and ubiquitous computing applications. This step
allows me to explore important design issues related to the development and deployment of pervasive
technologies in authentic settings.

My research since joining the University of Toronto at the end of 2005 has focused primarily on enhancing the
mobile user experience with ubiquitous computing technologies. Advances in computing combined with an
increasing dependence on technology in everyday activities have yielded continual increases in the
consumption of computational devices. These devices come in a variety of shapes and sizes. They have the
potential to offer a variety of useful automated record-keeping and context-sensitive services for the users.
Thus, my research themes have included 1) the design of novel techniques for interacting with ubicomp
technologies, 2) the development of location-aware and context-aware services to enhance the usability and
usefulness of ubicomp applications, and 3) studies of not only how people use ubicomp systems, but also their
understanding and usage those technologies. Over the last four years, | have begun to notice that while ubicomp
devices offer many benefits to the user, their increased consumption has resulted in problems of
sustainability and disposal. In particular, the average consumer continues to consume newer technology for
only a short usage lifetime, despite its potential for a longer functional lifetime. I believe there is an
opportunity to research how to repurpose technologies that are typically discarded today, extend their
usefulness in ways beyond their primary purpose, and minimize the need to produce new hardware. In this
research statement, | describe my current research themes and future direction.

As mobile and ubiquitous computing become more common, the way in which people use computing
services inherently changes also. No longer are people interacting with digital information only while seated
at their desktop. Instead, people often can be seen using handheld devices while on-the-go and interacting
with public machines when there are ones freely available.

My research in this space thus far has focused on (1) studying how user mobility impacts user interaction on
handheld devices [3, 17], (2) designing novel input techniques for small mobile devices (such as a new way
of performing target selection on phones [18] and eyes-free interaction techniques using tactile feedback [8]
and kinesthetic memory [9]), and (3) developing a software framework for creating public display
applications that can be used by Bluetooth-enabled mobile phone without requiring the installation of
special software [11]. The long-term goal of my research is to develop interaction methods that allow users
with disabilities or other special needs to interact with ubicomp technology in a more intuitive manner, for
example, turning eyes-free interaction techniques into better ways for individuals with visual impairments
to use ubicomp devices.

An important aspect of ubiquitous computing is the ability for computers to adapt their behavior based on
the user’s current activity without requiring any artificial intelligence. These systems can do so by
automatically sensing the context related to the interaction between the user, the application, and the
surrounding environment as implicit input that the systems then use to adapt their functional behaviors.

Over the past few years, my work in this space has examined a specific kind of context information—
location. Researchers have strived to improve the location awareness of ubicomp technologies traditionally
by developing more accurate sensing techniques and algorithms. Instead, I have explored (1) when it is
needed by the user [5], (2) how estimate errors in location sensing and visualize that information to enhance
the usability of ubicomp applications [16], and (3) how to leverage existing infrastructure (such as the
powerline in the home) to detect user location inexpensively [19]. Currently, [ am investigating how to infer
user activity based on context extracted from community generated content such as user generated reviews
of businesses. The long-term goal of my research is to enable the development of ubicomp applications that
are aware of the user’s past activities as well as infer current and future context.



Too often, designers focus on only the potential benefits that can be offered to the user by a new piece of
technology. However, the novelty and unfamiliarity of a technology can cause people to react in ways
unexpected by the designers. People’s understanding and perception of a technology can impact its usage
and acceptance. Thus, it is important for designers to gain insight into people’s reasoning processes about
ubicomp technologies. The reasoning process about any given technology must be treated as a series of
contemporary and situated phenomena, highly contextualized and intertwined with not only the abstract
beliefs of the individuals involved but also their conceptions of the people, places, and interactions of the
moment.

My research in this space thus far has focused on (1) developing techniques to study how people construct
their expectations about and understanding of pervasive technologies, such as for studying privacy reactions
to ubiquitous memory aids [1, 7, 10, 20]; (2) uncovering the reasoning processes used by people and the
holes in the information available to them, such as people’s understanding to various recording systems that
they encounter in their daily lives [2, 6]; and (3) identifying the specific impact of user perception on the
usage and acceptance of technologies, such as social desirability and biased reporting of AIDS/HIV
information collected through handheld computers [15, 22]. The long-term goal of my research is to develop
methods to bridge the gap between the user’s conceptual model and designer’s system model.

Along with the increased proliferation of ubiquitous computing devices is the emergence of a “disposable
technology paradigm.” Ownership of today’s technology comes with the expectation of a short usage lifetime,
despite the potential for a longer functional lifetime. For example, in 2007, American consumers used their
mobile phones on average for only 17.5 months. In many instances the phones being discarded are still
functional or partially functional. Furthermore, today’s mobile phones embody far more computing power
than a standard desktop machine from even ten years ago.

An approach to addressing this problem which has been adopted by many in the HCI and Ubicomp
community is to facilitate the reflection about decisions made by the user on the environment. This
discourages the user from engaging in environmentally harmful actions and encourages them to adopt
greener practices. My work in this space takes a slight departure from existing research. Instead of fighting
human nature and people’s desire to want new items, I view this growing number of unused phones as an
opportunity to repurpose these devices for groups of users who lack the resources for acquiring useful
assistive technologies.

My first step towards the goal of improving the sustainability of ubiquitous computing technologies was to
undertake a qualitative study on device ownership and disposal practices [13, 21, 23]. The findings from the
study yielded design lessons and opportunities for the sustainable interaction design of mobile devices
(nominated for best paper award at CHI 2008). Since then, I have begun to consider how to support the
repurposing of used phones. I have begun to design an online community for supporting the redistribution
and repurposing of unwanted mobile phones as assistive technologies for individuals with disabilities or
other special needs. These users often lack the resources to acquire custom software that meet their
specialized needs; as a result, [ believe that repurposed hardware coupled with open source software that is
free in cost and open to modification lead to the most effective form of assistive technologies. Overall, this
work pulls together my current interest in sustainability, assistive technology [14], and open source
software development [12] and is the basis for my future research endeavors.

The following are a subset of my recent publications since 2005 that are significant with respect to the
research statement outlined above. A complete listing of publications can be found in my curriculum vitae.
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