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Abstract

Congestion in urban areas causes financial loss to business and in-
creased use of energy compared with free-flowing traffic. Providing citi-
zens with accurate information on traffic conditions can encourage jour-
neys at times of low congestion, and uptake of public transport. Metricat-
ing a city to provide this information is expensive and potentially invades
privacy. Increasingly, public transport vehicles are equipped with sen-
sors to provide real-time arrival time estimates, but these data are sparse.
Our work shows that these data can be used to estimate journey times
experienced by road users generally.

In this study we investigated how access to a large repository of bus
trajectories combined with other publicly available data, such as Open-
StreetMap (OSM) data and National Public Transport Access Node (NaP-
TAN) database, can be used in order to provide a detailed account of
journey times and some of the important factors that affect them. Specif-
ically, we (i) describe what a typical data set from a fleet of over 100 buses
looks like; (ii) describe an algorithm to extract bus journeys and estimate
their duration along a single route; (iii) show how to best visualise journey
times and the influence of contextual factors; (iv) validate our approach
for recovering speed information from the sparse movement data.

Several types of graphical displays, a nonparametric quantile regres-
sion and monotonic splines technique are used to visualise these effects on
journey time and recover speed information from sparse data. We have
also been able to study in some detail the sources of delay within individ-
ual journeys and have presented our findings using a novel and insightful
technique based on a notion of local time profile which we define. Our
techniques provide a detailed basis for understanding journey time be-
haviour in the urban environment and lead to further important research
areas such as how to incorporate real-time data to improve prediction of
journey times.
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