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ABSTRACT
This paper introduces the concept of spatial filters as an approach
to increasing the relevance of the information retrieved by users
of mobile information systems. This approach applies post-query
filters to remove results that are deemed not relevant given some
aspect of a mobile individual’s spatial behaviour. The aim is to
reduce the volume of results returned to users of mobile
information systems, to avoid the need for manual filtering. An
opportunity for future research is to consider how these filters can
be applied to the task of combining rankings based upon thematic
and spatial criteria, for documents retrieved from unstructured or
semi-structured collections, such as those handled by geographic
information retrieval systems.

compared with the fewer, longer sessions typical of desktop
usage. In addition, mobile users often use their devices whilst
moving through, and interacting with, dynamic environments,
suggesting they are less able to devote as their attention to
formulating queries and manually filtering results. This suggests
the need for automated filtering algorithms, to improve the
precision of information retrieved.

2. APPROACH: SPATIAL FILTERS
2.1 Defining spatial filters
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H.3.3 [Information Storage And Retrieval]: Information Search
and Retrieval – Retrieval models

General Terms
Algorithms, Design, Experimentation, Human Factors.
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1. INTRODUCTION
Recent advances in mobile telecommunications technology have
seen the functionality of mobile devices evolve from
predominantly voice exchange to the capacity to exchange and
process digital information. Mobile devices have increased in
sophistication in terms of processing power, memory, storage
capacity, screen resolution and battery performance. This
environment has fostered the development of mobile web
browsers. Many content providers format their content for mobile
web browsers, however, use of the mobile web remains low.
Given that our information needs do not cease when we leave our
desks, it is curious that despite the widespread use of Internet
search engines on desktop machines, use of the same tools from
mobile devices has failed to take off in the same way.

Key

Whilst the constraints of the interface may contribute in part to
this slow take-up, an alternative explanation for this limited usage
has been a lack of consideration for the distinct information needs
of mobile users when designing mobile search systems. Research
by Oestrem [1] suggests that usage of mobile devices is
characterized by larger numbers of short sessions per day,
Figure 1: Spatial filters for mobile search
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The idea of applying spatial filters for mobile information
retrieval followed a period of user requirements analysis as part of
the WebPark project [2] where visitors to a National Park were
accompanied on their visit by a member of the team and the
questions that they raised recorded as they moved within the park.
60% of these questions were found to have some spatial
component which was often stated implicitly in their question, for
example: “Is ... found around here?”; “Is this…?” and “Is that
…?” (whilst pointing); “Will we pass …?”.
A driving aim of the WebPark mobile information system was to
allow users to define alternative spatial components to their query
quickly and easily. Based upon the user requirements study, four
alternative spatial filters were proposed, as shown and described
in fig 1 and table 1. Spatial proximity is perhaps the most familiar
filter, where following a query given some thematic criteria (e.g.
free text searching, or a search by category) a post-query filter
removes all results where the spatial footprint [3] associated with
a document is beyond a specified Euclidean distance of an
individual’s current location. From the perspective of geographic
information retrieval, this filter expresses the spatial relation
“near”, with the spatial component of the query being the user’s
current location. An alternative to distance in space is distance in
time (temporal proximity), where results are filtered on the basis
of the time taken to travel from the user’s current location to the
spatial footprint associated with each document. Whereas a spatial
proximity filter can retrieve relevant results within 1km, a
temporal proximity filter can retrieve relevant results within
10mins travel time. This filter defines an alternative
understanding of the spatial relation “near”, expressed as distance
in time rather than distance in metres.
Table 1: The spatial relations, criteria and example query
scenarios associated with different spatial filters.
Filter

Spatial
relation

Criteria

Example
scenario

query

Spatial
proximity

Near

Euclidean
distance

Breaking news stories
within 1000m of present
location

Temporal
proximity

Near

Travel time

Toilets within 10 mins
of present location

Prediction

Near

Likely
future
locations

Restaurants I may pass
in the next hour

Visibility

Visible

Viewshed

Mountain peaks I can
see from here.

A third filter, prediction, aims to retrieve information that is
relevant to a user’s likely future location. Prediction surfaces can
be calculated using the recent spatial behaviour exhibited by a
mobile individual and take account of speed, directional trends,
and sinuosity [4]. The prediction filter can also be seen as an
alternative form of the spatial relation “near”, but defined as
closeness to likely future locations, rather than known present
location. The fourth proposed filter, visibility, takes account of the
tendency for the queries from mobile individuals to be inspired by
their surrounding environment, commonly expressed informally
in the question “What’s that?”.

2.2 Implementing post-query spatial filters
Of the four spatial filters described, two were implemented as part
of the WebPark [2] mobile information system: spatial proximity
and prediction. The thematic component to the queries in the
WebPark system was defined by a category search, where users
selected particular categories of information that interested them.
To define the spatial component of the query, users could use
buttons to select between three options: “search around my
position” (spatially proximity), “ahead of me” (prediction) and
“search in all park” (unfiltered results). The initial thematic query
identified information as either relevant or irrelevant, depending
upon the category to which it belonged. The spatial filter was then
applied to this set of results that were deemed relevant given this
thematic criteria, and results were ranked according to userdefined spatial criteria, either distance from current location
(using the spatial proximity filter) or likely future locations (using
the prediction filter).

3. EVALUATION
User testing took place at the end of the WebPark project within
the Swiss National Park in June 2004 [5]. Over 100 visitors were
given a short briefing about how to use the system on arrival
asked to use the system during the course of the day, and
complete an evaluation questionnaire when returning the device.
Evaluating the system with real users in an operational setting
was designed to assess the impact of the system on the end user,
and avoid the criticism associated with systems that focus
evaluation on algorithmic performance in laboratory or simulated
settings [6].
Feedback suggests that geographic filters suggests hold great
potential as an approach to handling the spatial component of
queries for mobile individuals. Filtered information was
considered much more relevant than unfiltered information: 54%
of visitors considered unfiltered information to be either relevant
or very relevant, compared with 90% using one of the two
implemented filters. The “around me” filter performed best, with
two-thirds of participants regarding the information retrieved to
be “extremely relevant”. Using the “search ahead” filter, roughly
half of participants considered the information to be “extremely
relevant”.
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