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Abstract: For the ballistic missile midcourse penetration trajectory., this paper presents a new
trajectory design optimization and evaluation method. Based on search and extended node in trajectory
planning, the pulse ignition point in a multi-pulse trajectory was taken as a node and a multi-pulse
maneuvering orbital transfer model was established. According to the model, the penetration
trajectory was designed and optimized. Then, by taken the detection mechanism, performance,
deployment of the enemy defense system into account, the prediction error between enemy prediction
trajectory and real trajectory was as the evaluation index of penetration trajectory to reduce the
prediction accuracy of enemy missile based on “game theory”. Finally, a ground verification platform
for missile penetration effectiveness was designed to verify the validity of the penetration efficiency and
trajectory evaluation method for the designed trajectory. As compared with the minimum energy

trajectory, the experimental results show that the prediction error of ballistic missile defense system
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has increased by 5 to 15 times, reached 100—300 km, flight time is shortened by 8. 53%, and the
planning time is less than 140 s. These results show that the trajectory design method proposed in this
paper can plan a ballistic with very high penetration probability in a short time.

Key words: ballistic missile; multi-pulse ballistic trajectory; trajectory planning; genetic algorithm;

Kalman filter
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o . Fig.1 Schematic of orbit diverting with single pulse
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