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A Study on the 3-DOF Attitude Control of Free-Flying
Vehicle
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Abstract

. Helicopter offer the signigicant advantage over traditional air vehicles,
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in that they provide

extended maneuverability, such as vertical climb, hovering, longitudinal and lateral flight, hovering turns and
bank turns. But helicopter have the strong cross couplings and nonlinearities for each lateral, longitudinal and
rotational motion mutually. However, it is possible to ignore this couplings for the hovering condition, so using
this properties we can control the attitude of helicopter. That is, by implementing the dynamic of each

rotational axis(roll,

pitch, yaw) of independent mutually, 3-DOF(Degree of Freedom) attitude control for the

helicopter is possible. In this paper, we identifv decoupled input-output relations of cach three rotational axis
about the helicopter mounted on the 3-DOF gimbal by experiment, and on these basis implement 3-DOF

attitude controller using the PID control method.
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