
Methods and Materials

Artificial Intelligence-Aided Railroad Trespassing Data Analytics: 
Methodology and A Case Study

Albert Tran, Rutgers Rail and Transit Program

Abstract

Background Future Direction

AcknowledgementsReferences

Results

Figure 1. Trespassing Events, grouped by day of the week and time of day 

Using video data and artificial intelligence, real time
detection of railroad trespassing can be obtained. Of all the
rail-related fatalities, trespassing is one of the top causes
and little progress has been done to stop the prevention of
such accidents. While there are many surveillance cameras
to witness such accidents, the cost of employing people to
continuously monitor the video still introduces drawbacks.
However, using the real time video from the cameras and
computer vision, algorithms can take the role of detecting
trespassing at the railways, eliminating the need of human
monitoring.
A computer vision algorithm, You-Only-Look-Once (YOLO),
that can detect objects in real time, is used to create a
framework that the railroad industry can use to change the
infrastructure of the locations where trespassing occurs in
order to safeguard from accidents. From that data
generated from this framework, data such as: the time of
day, weather, type of trespassing, and location on railway of
trespassing can be outputted on detection and stored in a
database for easy processing.

You Only Look Once (YOLO) is a state-of-the-art deep
learning-based detection method in terms of processing
speed and accuracy. This makes YOLO more suited to this
task as it requires live video analysis. YOLO is trained with
the Common Objects in Context (COCO) dataset which
contains 80 classes of objects, 6 of those objects are
focused on in this research: ‘person’, ‘bicycle’, ‘car’,
‘motorbike’, ‘bus’, and ‘truck’.

The case study for this research is a railroad crossing
located in Ramsey, New Jersey. The times captured are:
April 19-25, 2018 (7 days), September 2018 (30 days), and
January 2019 (31 days).

The future direction for this research is to conduct more
case studies on different locations in order to gather more
data on what situations do trespassing occurs.

Afterwards, there are ideas on expanding the algorithm for
detecting other objects that might appear on the railways
such as livestock or obstacles.

Other ideas include using video data from a camera that is
located on the front of a locomotive as well. The challenge
for this task would be dynamically defining the Region of
Interest, but the advantage would be highly efficient
detection of trespassing along the right-of-way.
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From that video data analysis, data such as time of day and day of the week can be pulled from the
algorithm. This is very helpful in determining characteristics of trespassing and time/location of
trespassing which can be used in preventing future trespassing events. Examples of such prevention
strategies include police being on duty during peak hours and giving students who ride school buses and
commuters from Ramsey Station more education on safety issues.


