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Abstract: To improve the precision of missiles interception, this paper proposes a weighted-homogeneous-function-
based nonlinear active disturbance rejection interception guidance design method. Firstly, a weighted-homogeneous-func-
tion-based extended state observer is proposed to online estimate the line-of-sight angular rate and the total disturbances.
The total disturbances are composed of internal and external uncertainties including the acceleration of the target missile.
Secondly, a nonlinear active disturbance rejection three-dimensional guidance law is designed by using the estimated value
from the extended state observer, where the total disturbances are compensated by their estimated values. The proposed
guidance law improves the interception accuracy despite high-order nonlinearities and coupling factors of the interception
system. The stability and convergence of the closed-loop system are proved by analyzing the dynamic behavior of the
error system. It is shown that the proposed method possesses the merit of high-accurate interception compared to existing
linear-ESO-based and fal-ESO-based active disturbance rejection guidance methods. Numerical simulations validate the
effectiveness and the merits of the proposed method.
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Fig. 2 Line-of-sight angular rate curves
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