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Abstract: A disturbance observer based adaptive backstepping control method is presented for bank-to-
turn (BTT) low-speed loitering missiles with nonlinearity, strong coupling and uncertainty. The parame-
ter perturbation, external disturbances and response error of actuator were equivalent to the matched dis-
turbance and unmatched disturbance of the system, and a nonlinear disturbance observer with the estima-
tion error converges in a finite time were designed to estimate disturbances. Using the idea of backstepping
control, compensated unmatched disturbance in virtual control variables, compensated matched
disturbance in real control variables. By using Lyapunov theory, an adaptive regulation law is designed to
compensate the estimation error of the disturbance observer and improve the transient performance of the
control system. The simulation results indicate that the disturbance observer converges to a certain
interval in a finite time, the system can effectively overcome the influence of disturbance, and the present
control response can track the reference instructions of roll angle, attack angle and sideslip angle quickly
and accurately.
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