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Autonomous Aerobatic Flight for Fixed Wing Aircraft
Sanghyuk Park*

ABSTRACT

A simple and effective guidance and control scheme that enables autonomous
three-dimensional path-following for a fixed wing aircraft is presented. The method
utilizes the nonlinear path-following guidance law for the outer loop that creates
steering acceleration command based on the desired flight path and the current
position and velocity of the vehicle. The scheme considers the gravity in the guidance
level, where it is subtracted from the acceleration command to form the specific force
acceleration command which the aircraft is better suited to follow than the total
acceleration command in the inner-loop. A roll attitude control scheme is also
presented that enables inverted flight or sideslip maneuvers such as slow roll and
knife-edge. A series of aerobatic maneuvers are demonstrated through simulations to
show the potential of the proposed scheme.
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