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Guidance Law for Air-to-Air Missile Based

on Maneuver Identification and Prediction
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Abstract; For the existing target seeker of the air-to-air missile, it has time delay when obtaining the precise
target information under noise and disturbance. Meanwhile, the evading ability of a new generation of targets is
stronger, which will result in greater miss distance without compensation, therefore effective methods for target
state prediction are needed. To satisfy the development of the new generation of air-to-air missiles, a new type of
compound guidance law is designed against the common large maneuvering model of the fifth generation of fighters
avoiding air-to-air missiles. Firstly, starting from the target, the maneuvers of agile target avoiding missiles are
investigated, the maneuvering trajectory is modeled offline, and an extensible target maneuver model library is
established. Then, an adaptive noise filter is designed to denoise the measurement noise. Meanwhile, a maneuver
identifier is designed by utilizing the model library to identify the maneuver of the target online. Finally, the target
maneuver is predicted based on the results of online identification, and the time delay is compensated and corrected.
Thus, the precision attack of the agile air target is realized. The simulation results show that the proposed method
has high prediction accuracy and hit accuracy for different types of target maneuver.

Keywords: target maneuver; guidance law; offline modeling; online identification; measurement noise; adaptive

filtering; state estimation; miss distance
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Fig. 1 3D model of missile and target
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Fig. 3 Missile guidance circuit
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Fig. 8 Simulation of high-g turning maneuver
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Fig. 9 Simulation of high-g barrel maneuver
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Fig. 10 Simulation of high-g complex maneuver
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