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n the past, transportation data was collected through the limited

deployment of infrastructure-based sensors and manual spot counts and
surveys. Massive on-line data being collected on a nearly 24/7 basis enable
researchers and transportation managers alike to quantify a number of
realistic “performance measures” that allow transportation agencies to
make timely and proactive decisions. However, there are great needs to
integrate and mine the massive on-line operational data with performance
measurements not only to make long-term strategic planning decisions
but also for the execution of relatively short-term tactical decisions.

he primary objective of this research is to present and evaluate
Tperformance measures that can be quantified with “on-line data”. In
order to provide a full evaluation of a system’s performance other than the
commonly used performance measurements, this research aims to develop
new methodologies that will both integrate different data sources and
offer data-driven performance measurements to improved understanding
of the transportation systems.

he major data sources explored in this research includes: Traffic
Tvolume counts, probe vehicle data, statewide crash records, weight-in-
motion data, infrastructure-based sensor data, and on-line open source
travel time and other crowdsourcing data. Based on the available data,
data-driven approaches have been proposed to integrate different data

sources and drive operational and safety performance measures.
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Fig 1. Using virtual sensor data for the quantification of performance
measures

articularly, performance measures related to travel time reliability,
P incident duration, and secondary crashes occurred in the
transportation networks have been emphasized. Specifically, improved
travel time estimation approaches based on probe vehicle data have been
developed for estimating traffic delays and travel time reliability analysis.
Second, structure learning algorithms based on Bayesian Networks
approach were proposed to mine incident records and predict incident
durations. Finally, both sensor-based approach and virtual-sensor-based
approach have been developed to explore traffic sensor data as well as
on-line traffic information for identifying secondary crashes.
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Fig 2. Buffer index analvsis usina virtual sensor data
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Fig 3. Identification of a secondary crash based on sensor data

he findings illustrated using the actual case studies illustrated that
how the key performance measures can be used to understand
the performance of their systems. This research suggests that by
mining existing traffic related data sources, these performance
measures can be more efficiently and accurately quantified without
major expenditures in additional data collection technologies.
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