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Data and Results Conclusion & Recommendations

To properly quantify our data, a python script The main issue we ran into during our analysis
was developed to reduce duplicate detections. was false positives. Even when filtering by
Then, the number of faded road markings was framerate, multiple detections for one road marking
counted per mile driven. Additionally, confidence could still be present. To help counter false
values for each detection were squared (to reduce positives, the confidence level associated with the

the impact of low confidence detections) and markings on each road was squared and summed,
divided by miles drlven then divided by miles driven to minimize the impact

CIVIL AND ENVIRONMENTAL

ENGINEERING DEPARTMENT

Introduction

As driverless vehicles become more
prevalent, road infrastructure will need to
keep up with demand. Therefore, improving
suboptimal infrastructure in an efficient
manner is important. To do this, an object
detection algorithm was modified to our
specific needs and evaluated on real world

conditions - specifically, on Maryland road
markings.

The object detection algorithm, YOLOv8
(You Only Look Once), was used to train a
custom detection model that could predict
instances of faded road markings. This model
was then modified to produce metrics that
show which roads and areas contain the most
degraded infrastructure.

After capturing video footage of roadways,
the detection model was able to detect faded
road markings with an accuracy (defined by
an F1 score) of 84% and was able to
sufficiently predict which Maryland roads
needed the most infrastructure funding
and improvement.
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of less confident detections. To combat this issue in
the future, more data such as vehicle speed could
be collected - for example, a large burst of
detections that occurs when a car is stopped at a
light could be counted as one detection.

We believe that this process can be repeated for
other road infrastructure assets, such as signs,
lights, visibility issues, etc.

Overall, our results suggest that disadvantaged

areas have disproportionately unsafe roads with
'more suboptimal infrastructure, as many of the
.. roads with the highest squared confidence values

per mile were within Baltimore City and County as

well as the poorer areas of PG/Montgomery and
Howard County. This analysis objectively concludes
that these areas require more funding and attention
to maintain a safe driving environment if driverless
vehicles become mainstream.




