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ABSTRACT
The scope for information retrieval applications continues to
growth to encompass larger and more diverse archives and
new computing environments. The consequent increased
demands on information retrieval systems continue to mo-
tivate research into new and more efficient search technolo-
gies. Users of information retrieval systems work in personal
and physical contexts, while the documents containing the
information they seek often relate to specific contexts. It
is argued that taking account of context can improve infor-
mation retrieval effectiveness. While potential use of con-
text has certainly been under explored, it is already present
in established techniques such as relevance feedback. The
emergence of new information retrieval environments, such
as those associated with mobile computing, raises new chal-
lenges for information retrieval for which greater use of con-
text may form a important component. Among the many
questions raised by attempting to perform information re-
trieval in context are issues of how algorithms might be ex-
tended or developed to facilitate use of context, does the user
need to be actively involved to make use of context, where
should the context information come from, and how might
the effectiveness of such methods be tested in extended eval-
uation frameworks?

Categories and Subject Descriptors
H.3.3 [Information Storage and Retrieval]: Information
Search and Retrieval

General Terms
Algorithms, Experimentation
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1. INTRODUCTION
Information retrieval (IR) is often defined in terms of the

location and delivery of documents to a user to satisfy their
information need. This apparently simple task turns out
to be highly complex. In order to facilitate research and
move towards real systems various pragmatic assumptions
and simplifications have traditionally been made in IR re-
search. A key factor that has generally been factored out is
explicit modelling of the context in which the search is being
carried out, although as we demonstrate later it is already
used implicity in at least one IR technique.

The notion of context has been one of the mostly widely
interpreted, or possibly abused [1], terms in IR, encom-
passing topics such as interaction, domain specific search,
personalization, [2] and environmental sensors [3]. None of
these or other interpretations are necessarily wrong, but nei-
ther we feel are they exclusive.

IR has conventionally been concerned with users work-
ing inside an “information world” using desk-based systems.
However, developments in mobile and wireless computing
mean that users of IR systems may now be embedded in the
“real/physical world” surrounded by environmental sensors
providing rich information of physical context [4].

An important question then is, how should “information
retrieval in context (IRiX)” be interpreted? Should it refer
only to taking account of the information world, and within
this refer only to what has often classified as “interactive
IR”; should the scope be broader encompassing personaliza-
tion and implicit feedback [2], or should it be broader still to
covering mobile IR as well [4]. Further than this, from our
analysis, once one begins to look for issues of context within
IR it starts to emerge everywhere. Should IRiX then focus
on all forms of context information wherever it can be found
in the IR process? One interesting question with regard to
IR and context that we ask ourselves is, does IRiX really
imply interaction in IR? Are there opportunities for context
to be exploited without any user involvement or modelling
of the individual user, we argue that the answer appears to
be yes.

However the scope of IRiX is defined, the overall aim in
taking account of context within IR is to improve the effi-
ciency with which the user’s information need is satisfied.
The appropriate measures of effectiveness here will them-
selves often depend on the informational or physical context
in which the search is being conducted. This may perhaps
imply that the user has to do less work to satisfy their in-
formation need if context is incorporated into the search
process, although depending on how the context data is en-



tered and used, it may actually be harder work for the user.
By some measures the complexity of the retrieval process
might be reduced by incorporating context, but by others it
may well be increased.

The remainder of this paper analyses the use of context
within current IR, discusses the challenges and opportunities
of IR for mobile and ubiquitous computing environments,
and outlines some possibilities for exploring the extension
of the role of context within IR.

2. CONTEXT IN CURRENT IR SYSTEMS
While it is to a large extent true that current IR systems

take no account of context explicitly, any information given
to the IR system by the user and used in computation of
the output can be regarded as some form of search context.

Current IR models generally assume that document at-
tributes, typically words, are independent [5]. This is a
practical approximation enabling the development of com-
putationally tractable algorithms with parameters that can
be reasonably estimated from the data available. However,
even within this model we can think of attributes appearing
in the context of other ones. For example, relevance feed-
back (RF), already implicity makes use of attribute context.
Within RF documents are placed in the context of their rel-
evance to information need rather than seen as independent
items within an overall document collection [6]. Feedback
from the user provides context dependent information to the
IR system on the relevance of a specific document. Using
this feedback information, RF seeks to model the impor-
tance of terms to the information need and expands the
request to include those terms deemed to make it a better
expression of the information need. Interestingly pseudo or
blind RF, which operates without relevance input from the
user effectively, automatically develops context between doc-
uments retrieved using the initial search. Search context is
being inferred here without any user involvement. Some RF
methods take account of word context within documents, for
example local context analysis [7] and document summaries
[8].

IRiX for searching in the information world relates to
taking account of the user and their cognitive attributes.
This may result in the search being personalized or the user
placed within a user class [2]. While it is sometimes dif-
ficult even to elicit user feedback of document relevance,
personalization of search often seems to be based on elabo-
rate interfaces requiring considerable engagement from the
user [9] or marking relevant material for feedback [1]. While
these interfaces may be effective when used properly, even
by novice users, it must surely be open to question whether
the typical user with a real information need will make the
effort to use them properly. Perhaps we should focus our
attention for IRiX more within the system. As the next sec-
tion illustrates this is an even more significant question for
mobile IR.

3. CONTEXT IN MOBILE AND UBIQUI-
TOUS INFORMATION ACCESS

Mobile computing devices range from “semi” portable,
e.g. a laptop, to truly mobile, e.g. mobile phones and PDAs,
indeed sometimes the device may effectively be embedded in
the user’s environment, e.g. a car computer. This change
in the working environment has many implications for the

user needs in respect of IR which involve information and
context.

Various studies have considered the implications of this
new environment for IR [10][4][11][3]. Some important con-
clusions of these and other studies are that:

• the user is often engaged primarily in another activity
other than information searching and is likely to want
rapid access to relevant information to assist them.

• the user is embedded in the “real world”, and will of-
ten require information accurate up-to-date informa-
tion relating to their current physical circumstances.

• particularly for small handheld devices anything more
than cursory searching and browsing is impractical.

• the potential of physical context data to improve IR
precision appears attractive and should be explored.

Context in these studies has tended to focus on the physi-
cal world, rather than the information world more typically
associated with interactive IR. The issues of information
world IRiX still apply here, although they may be modi-
fied with respect to the types of user activities or searching.
Here we consider only the additional context features asso-
ciated with the physical world.

In mobile IR applications much physical context data is
potentially available via personal and environmental sen-
sors; for example, the user’s location, who they are with,
ambient temperature, traffic conditions, nearby shops and
offices, and their attributes. Some of this information might
be used directly, while other data must aggregated to infer
higher level context or user activity before it is useful in IR.
As well as its use in IR, this context data might also be used
to determine the best mode of information delivery, e.g. via
audio output while the user is driving [3].

In previous work we have explored issues of IRiX relating
to the physical world for mobile computing environments.
In this work we developed the concept of the context-of-
interest [11]. The basis of this proposal is that mobile users
are often likely to be most interested in information refer-
ring to their future context rather than their current one,
which may be out-of-date when the information is actually
delivered. This led us to consider the topic of prediction of
physical context. This may be based on user independent
physical context tracking or be personalised through incor-
poration of information from a user’s context diary of recent,
current and expected activities.

It has also been noted that users of small mobile devices
are less able to interact with them [10][12]. Thus, IR sys-
tems on these devices must behave more autonomously than
desk-based systems, and attempt to provide users with the
relevant information they need without significant browsing.

Also as noted above users may often be engaged in other
activities rendering them unable to search for information
of use to them in their current physical context, or they
may not be aware of the existence of information which they
might find useful. In this situation it would be useful if the
IR system were to behave pro-actively to look for potentially
interesting information by making use of context data to
form form search queries automatically. This is more akin to
information filtering or routing than IR, but is nevertheless
a further example of non-interactive IRiX.



4. CONTEXT IN IR ALGORITHMS
While the physical operating environment and means of

gathering context information are different for traditional
desk-based IR and mobile IR, the issues of how to use con-
text within IR algorithms raise fundamentally the same ques-
tions, and may have the same or related solutions.

A key concern is how to model context data as attributes
within an IR system, and how to incorporate these within
IR algorithms. This raises questions of establishing context
classes and defining context attributes within these classes.
Linguistic context features can be sometimes be handled in
a straightforward way using relevance feedback type algo-
rithms for learning and personalization, although handling
even these features will often be more complex than this.
More problematic in general is other context data for which
the attributes are not obvious and for which suitable simi-
larity coefficients must be sought.

One simple way to use context in IR would be to use them
to introduce boolean type constraints on existing search
mechanisms, e.g. to limit the time range searched for doc-
uments. This is a very limited vision of the use of context.
In some situations there may be a balance between the level
of context match and the level of content match. A docu-
ment which is highly matched based on context while poorly
matched based on content, may be judged by the user to be
more or less useful than one which matches poorly on con-
text and highly on content [13]. Matching algorithms for IR
in context should be able to take account of this.

Consider the popular context features of time and loca-
tion. These have continuous values that can be described
in precise or vague terms at different levels of granularity.
For example, an event may take place at 9:57, at about 10

o’clock, in the morning, and at a given numerical grid ref-
erence, or in a named street, district, or city. In this case it
is not clear what the appropriate representation is and how
the significance of each feature should be defined in terms
of selectivity. Determining how to compute a scored match
between context fields of varied specificities, and how to inte-
grate these scores with traditional IR content-based query-
document matching in a well-founded way is a key issue
here. A novel approach to matching between temporal and
location fields for topic detection and tracking is introduced
in [14]. These methods assign a score to degree of temporal
overlap between an event in two documents and compute a
matching score between locations using a geographical ontol-
ogy tree, e.g. Paris is in France which is in Europe. While
interesting, these methods do not currently improve retrieval
effectiveness beyond standard content matching. A further
important issue is the extent to which the context associ-
ated with documents and queries has to be stated explicitly
or can be extracted automatically from their contents [2][3].
Finding potential context information within a document is
only part of the problem, it may then be necessary to try to
find associations between context data using shallow natural
language processing methods, perhaps in a manner similar
to event construction in information extraction methods as
applied in question-answering systems.

Once some similarity measure between context of the same
type has been established this could be incorporated in an
extended form relevance feedback. Related context infor-
mation in retrieved documents could be identified and used
to extend the contextual annotation of the individual doc-
uments, to determine the likely importance of this context

information across the document collection, and then to ex-
tend the search request to include significant context labels.
The notion of using cross collection statistics to establish
reliable features associated with an event has been already
been in explored in [15], and this might be extended to deter-
mine significant and reliable context labels. The success of
this idea requires the development and extension of a num-
ber of techniques, but could offer a way to integrate context
of various forms into an IR search.
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