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Online Guidance Law of Maneuvering Penetration and Precision Strike

CHEN Wanchun, WANG Nanxiang, GONG Xiaopeng
(School of Astronautics, Beihang University, Beijing, 102206)

Abstract: To address the issues of penetration and precision attacking for air-to-air missiles, an analytical solution for the miss
distance of a non-zero-order guidance system is derived. The solution is then extended to advanced guidance laws beyond proportional
navigation guidance. Based on these results, the effectiveness of evasion under different maneuvering strategies is analyzed which
theoretically explaining the typical characteristics of miss distances in step and serpentine maneuvers and factors influencing the
optimal maneuvering strategy are studied. Through reasonable adjustment of maneuver timing and direction, the effectiveness of
evasion is improved. Furthermore, considering the integration of penetration and attacking through intelligent guidance laws, an
adaptive-stepsize sparsified sampling prior model theory infusion remedial training agent learning (ASTRAL) is introduced.
Simulation results show that the missile agent trained with the ASTRAL can effectively evade defender while maintaining its attacking
capability during penetration. In addition, the generated guidance law demonstrates good engineering feasibility.
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Fig.18 Acceleration of penetration missile and interceptor
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Fig.19 Zero-effort-miss during the two engagement process
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Fig.20 Monte Carlo simulation of penetration trajectory
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Fig.21 Monte Carlo simulation of zero-effort-miss
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