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Stability Analysis of a Light Helicopter
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Stability of a light helicopter is analysed and various automatic stabilization systems are theoreti-
cally studied. The linearized flight dynamic model is obtained numerically. Derivatives are estimated
by giving small perturbation inputs of the state and control variables into a helicopter flight simulation
program and calculating the forces and moments deviations from trimmed flight conditions. For the
helicopter in hover, it is shown that although it is controllable by a trained pilot the flight is unstable.
Stability augumentation systems are theoretically designed and verified to improve the stability of the
helicopter. It is shown that the flight can be completely stabilized using angular velocities and attitudes
as the feedback control variables. This means hands-off hovering flight may be possible for the light

helicopter when a complete automatic stability equipment is installed.
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