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Abstract: A backstepping controller based on disturbance observer was designed for the ramjet missile
high overload maneuver. The overload control model and Mach control model were derived from the longitude mo-
tion equations, the uncertainties of control models and the unknown disturbances were regarded as total distur-
bance and extended as a new state and estimated precisely by extended states observer, then the backstepping
control laws of the overload loop and the Mach loop using the total disturbance estimation and compensation were
designed. The arctangent—based tracking differentiator was used to estimate the first—order derivatives of virtual
control parameters included in the backstepping control laws in order to avoid the ‘differential explosion prob-
lem’. Finally the stabilities of control laws were proved based on Lyapunov theory. The simulation results show

that the controllers can track the command signals rapidly, meanwhile the coupling between overload loop and
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Mach loop is very weak, so the effectiveness of the proposed controller is proved for the ramjet missile high over-

load maneuver.

Key words: Missile; Ramjet; Backstepping control; Disturbance observer; High overload maneuver;

Tracking differentiator
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