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Abstract: To study turning flight control strategy for an unmanned rotorcraft, the differences in flight
dynamic characteristics between rotorcraft and helicopter were discussed, as well as the coupling relation
between longitudinal and lateral attitude in the turning phase of the unmanned rotorcraft. The hovering
navigation control of rotorcraft at given height was divided into two parts of height navigation and level
navigation. For height navigation , the relation between engine thrust and rotor pulling force was analyzed and
the height control loop was designed. For level navigation ,the flight characteristics of each waypoint on the
track were analyzed and the velocity control strategy was presented. A correction strategy was designed to
solve the problem of deviating. In a word, the height loop and the velocity loop was co-designed on the basis

of attitude loop. Finally, a hardware-in-loop simulation was made to demonstrate the effectiveness of the

proposed navigation approach and control strategy.
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Fig.1 Longitudinal force analysis of an unmanned rotorcraft
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Fig.2 Lateral force analysis of an unmanned rotorcraft
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Fig.3 Velocity resolution in turning flight
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