The Art of Doing by Knowing
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. the challenge: a 1.5GB database containing 21 years'
worth of UK traffic accident reports

. the team: a large international consortium of 7 data
mining groups applied their extensive data mining ex—kﬁﬁg
pertise _ _

. the results: a range of models that helped identify

common types of accidents and particularly dangerous
circumstances

Improving road safety
with data mining

Sol-EU-Net: Data Mining and Decision Support

The SolEuNet consortium worked with Hampshire County
Council (UK) 1in order to obtain a better 1insight
into how the characteristics of accidents may have
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Background

Hampshire County Council, a local
authority in the United Kingdom,
wants to obtain a better insight into
how the characteristics of traffic acci-
dents may have changed over the past
20 years as a result of improvements
in highway design and in vehicle de-
sign. Data was available in the form
of a 1.5GB database containing police
traffic accident reports for all UK
accidents that happened in the period
1979-1999. The database records de-
tails about the accident, together with
the vehicles and casualties involved,
which in principle can be easily dis-
cerned by the police either at the scene
of the accident, or when they are re-
ported to the police at a later date after *
the accident.

Objectives

The primary objective of this project was to improve the
understanding of road safety in order to reduce the occur-
rences and severity of accidents. The fol-
lowing broad areas for study were identi-
fied by the end-user: influence of road sur-

face COHdition; influence of Sklddlng, influ- BREATH_NEGATIVE
ence of location (for example: junction ap- CDM?QTEE%}Z@%::? :T.Gm
proach); and influence of street lighting. —
Each of these areas were interesting for
trend analysis: long-term overall trends,
regional trends, urban trends, and rural
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Results

Inevitably in a database of this magnitude, the data is of

¢ variable quality. The consortium identified a num-
ber of data quality issues that need to be taken
into account before models can be obtained from
the data. These issues include: particularly noisy
location data over the years, splitting and merging
of local authorities, evolution of the traffic acci-
dent report form, and a relatively large proportion
of missing or unknown data. Identification of these
data quality issues is a valuable result in itself as it
will assist future data analysis methods.
In close collaboration with the end-user, a range of
data mining techniques were applied to this data-
set, including text mining, clustering of time se-
ries, subgroup discovery, multi-relational data
mining, and association rule learning. These tech-
niques were particularly suited for this domain as
the data mining task was exploratory and descrip-
tive rather than predictive. Using these tech-
niques, the consortium identified clusters of com-
mon accidents; clusters of local authorities displaying simi-
lar trends; subgroups of similar severe or fatal accidents;
and conditions under which serious accidents were more
likely to happen.
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trends. Also, the comparison of different
kinds of locations is interesting: for exam-
ple, rural versus metropolitan versus subur-
ban. Additional data mining targets include:
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finding particular types of accident that be-
come more prevalent; trend analysis on
types of vehicle damage; and correlation
analysis between accident characteristics
and age of drivers or speed of cars.
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Mr John Bullas, Hampshire County Council said "the project has so far been very successful in highlighting how
a very large dataset can be approached and analysed from a range of novel perspectives. The combination of a
pool of datamining experts and domain experts has generated considerable synergy enabling associations,
previously beyond the ability of the domain experts, to be explored and developed. Feedback by local domain
experts is currently being obtained to assess the full value of the new findings in the real world, but the analysis of
the STATS19 Database performed so far by the Sol-Eu-Net consortium holds considerable promise for the

application of these technologies
repertoires of processing tools."

to other databases currently analysed with long established and

limited



