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Trajectory Generation, Guidance, and Navigation for Terrain

Following of Unmanned Combat Aerial Vehicles

Gyeong-taek Oh*, Joong-Bo Seo*, Hyoung-Seok Kim*, Youdan Kim** and Byungsoo Kim***

ABSTRACT

This paper implements and integrates algorithms for terrain following of UCAVs
(Unmanned Combat Aerial Vehicles): trajectory generation, guidance, and navigation. Terrain
following is very important for UCAVs because they perform very dangerous missions such
as Suppression of Enemy Air Defences while the terrain following can improve the
survivability of UCAVs against from the air defence systems of the enemy. To deal with
the GPS jamming, terrain referenced navigation based on nonlinear filter is chosen. For the
trajectory generation, Voronoi diagram is adopted to generate horizontal plane path to avoid
the air defense system. Cubic spline method is used to generate vertical plane path to
prevent collisions with ground while flying sufficiently close to surface. Follow-the-Carrot
and pure pursuit tracking methods, which are look-ahead point based guidance algorithms,
are applied for the guidance. Numerical simulation is performed to verify the performance
of the integrated terrain following algorithm.
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