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Air navigation serves as a method to ensure the safety and efficiency of aircrafts. Airlines must develop
flight plans, which seek to optimize fuel usage. This is not a simple task as wind patterns affect the
groundspeed of aircrafts in the sky. Historically, flight planning has been heavily regulated by the Federal
Aviation Administration by limiting paths to airways (highways in the sky) and waypoints (checkpoints in
the sky) to prevent collisions between aircrafts due to limits of radar-based tracking technology.
However, new next-generation GPS technology is anticipated to become the standard in aviation, which
allows for new techniques for optimizing flight paths. This research attempts to take advantage of such
technology by designing next-generation flight paths that follow the rules set in place by air traffic
control. The focus of our methodology is to develop a model that optimizes fuel utilization by
interpolating wind data and overlaying it on the various possible flight paths. Using a shortest-path
formulation between origin and destination, this model designs a path that flies through waypoints, but
is not constrained to traditional airways. This allows to create paths that are not dramatically different
than historical paths. Our model showed a possible 8-9% decrease in fuel usage, which corresponds to
huge environmental and economic savings. When scaled globally, these savings can have a huge impact
for both carbon emissions and cost savings. These results demonstrate the potential of new
optimization techniques for flight planning.
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