RESEARCH IMPACT CASE STUDY

Drones and Al

for faster airport
pavement
Inspection

PROBLEM

Airport pavements deteriorate over time due to air traffic loads,
weather, and in some cases poor construction or inadequate
maintenance, leading to expensive repair, maintenance, and
rehabilitation. In 2024, most of the $6.7 billion allocated
to the Federal Aviation Administration’s (FAAs) Airport
Improvement Program went to pavement rehabilitation.
Timely pavement damage detection, assessment, and repair
are crucial to keeping airport pavements in good condition

and minimizing long-term repair costs.

Current pavement damage detection methods are typically
based on visual observation and expert judgment and are
time-consuming and labor-intensive. In search of a faster and
more cost-effective approach, a research team at lowa State
Universitys Institute for Transportation evaluated the ability
of drones and artificial intelligence (AI) models to detect and

rate pavement damage.

PROJECT DESCRIPTION

The research team used drones to collect color, thermal, and
elevation data on pavements from six airports and visually
inspected the drone data to study the data’s usefulness for
detecting and rating pavement damage. The drone-based
pavement inspections produced results comparable to
traditional methods, detecting 19 out of 23 types of damage
that had been identified at the sites. To demonstrate the
capabilities of this method, the team developed guidelines
and technical specifications for airports across the country
to use in conducting effective drone-based inspections. In

addition, the research team is currently using Al models to

automatically detect damage, rate its severity, and estimate an

overall pavement rating.

IMPACTS

This research represents a step toward providing the benefits
of drone-based inspection to airports across the United States
and beyond. Key benefits are as follows:

e The combination of drone-based image capture and Al
analysis will accelerate the pavement inspection process
and facilitate timely maintenance and better ride quality

for passengers.

» Airports will save billions of taxpayer dollars by spending
less time inspecting their pavements and by identifying
damage before expensive repairs are needed.

e This research also set technical standards for the industry
to follow. The specifications developed in this research
have already been used to inspect Toronto Pearson Airport,
Canada, and have been considered and adopted by state

departments of transportation (DOTs).

The research team is currently drafting an advisory circular
to be published by the FAA based on the results of the study.
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