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Abstract: To improve the safety of unmanned aircraft system (UAS) flight, an autonomous
flight UAS geo-fence algorithm is proposed. Scaling the original geo-fence and performing vertex
smoothing and self-intersection detection processing, a geo-fence pre-control-layer generation
algorithm is proposed, which is universally applicable to both concave and convex geo-fences.
Then the buffer participates are added to the traditional ray method to solve the problem of
misjudgement of intersection points. The improved ray casting algorithm is used to detect the
violation of geo-fence, and a re-planning method of the violating waypoints is chosen for the UAS
with violating danger. The corresponding control law for boundary maintaining autonomous
controls is established. Validation experiment is carried out on the system constructed with quad-
rotor UAS. Both simulation and experiment indicate that the UAS is able to modify the original
flight path as slight as possible in avoiding violation of the geo-fence, thus the effectiveness of the
proposed geo-fence algorithm and the flight safety of autonomous UAS in geo-fence are verified.
Keywords: geo-fence; unmanned aircraft system; pre-control-layer generation algorithm;

violation detection; boundary maintaining autonomous control
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