Research Summary

Multisource Data Fusion for Real-Time and Accurate
Traffic Incident Detection via Predictive Analytics

Research Need

Traffic incidents are a major contributor to
non-recurring congestion and secondary
crashes. Once traffic queues are formed, it is
difficult to dissipate them and return traffic to
normal operations. Real-time and accurate
incident detection plays a critical role in traffic
incident management and congestion
mitigation. The sooner incidents are detected,
the sooner safety personnel can respond to
the incidents and clear them from the roads.

Goals/Objectives

The objectives of this research are:

1. Identify data sets owned by MassDOT as
well as from other sources that can be
harvested to support real-time incident
detection and understand data latency.

2. Investigate how data from muiltiple sources
can be integrated to add confidence to
incident detection and improve travel time
reliability.

3. Develop guidance for the setting of “trigger
points” to alert Highway Operations Center
(HOC) operators about incidents on the roads.
These trigger points must be sensitive enough
to detect disruptive events, and yet refined
sufficiently to not create too many false
positives. Different roadways may have
different trigger points based on temporal and
spatial conditions such as direction, weather,
time of day, and season.
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Methodology

1. Review of literature on current practices
and well-known algorithms used for incident
detection, including methodologies based on
Artificial Intelligence (Al). Review data sources
for Automated Incident Detection (AID)
systems and data collection methods.

2. Identify data that is available to MassDOT
and can be used in an AID system. Evaluate
suitability of such data based on reliability and
latency.

3. Select a corridor to be used as a test bed for
evaluating and enhancing the incident
detection algorithms based on data coverage
and incident frequency under a variety of
conditions.

4. Develop and test incident detection
algorithms, off-line, using historical data. Two
models are considered: a model based on Al
and an empirical rule-based model.

5. Field test the developed strategies.



Key Findings

For the Al model, incident detection is
modeled as a classification problem. Traffic
states are characterized by speeds on the
current as well as on adjacent segments. A
supervised learning approach is adopted.
The empirical rule-based method establishes
threshold values on the observed speeds,
below which an alarm is issued. Distributions
of speeds at different time periods and
locations are used and various percentile
threshold values are tested.

Use of Findings

Both the Al and the empirical rule-based
models can identify degraded traffic
conditions on the roadway compared to what
is normally expected at that time and location.
When such conditions are identified an alarm
is issued requiring the attention of HOC
operators responsible for that roadway
segment, to verify the existence of an incident
and take appropriate actions or cancel the
alarm.

Results for the best performing Al model,
using verified traffic incident data, are a false
alarm rate of 0.007% and a detection rate of
91.7%.

The empirical rule-based model was evaluated
offline using a 30-day period, during which
most of the events recorded by MassDOT
HOC were detected. For most of them,
detection time was well before the time
recorded in the HOC database. In addition,
the model can detect some events captured
by Waze reports and the Regional Integrated
Transportation Information System (RITIS)
congestion scans but are not recorded in the
HOC database.
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