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Guidance Law for Near Space Target Interceptor Using Parabolic Trajectory
Yang Jia, Wei Jianli, Yan Jie

(Institute of Flight Control and Simulation, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: For the guidance strategy of hypersonic cruise vehicle interception in the near space, the relative speed is very fast, the maneu-
ver ability and speed are not dominant, so it is necessary to carry out high precision mid and terminal guidance research. On the basis of reason-
able assumptions, a mathematical model of relative motion is established, in order to reserve enough maneuvering overload for terminal guid-
ance. the design idea of parabolic trajectory interception is proposed innovatively. In view of the ballistic characteristics and maneuverability of
near space vehicle, the initial, middle and final guidance laws of the parabolic trajectory are designed: the initial guidance forms an initial ejec-
tion angle, which ejects the interceptor to a higher airspace; proportional guidance method is adopted in middle guidance, and trajectory inclina-
tion angle is corrected according to target information, the terminal guidance adopts the modified proportional guidance method to complete the
terminal interception task. In order to ensure the smooth transition of each guidance law. the first—order function smoothing operator and the
second— order smooth trigonometric function smoothing operator are used to carry out the transition . The interception effect of different ma-

neuvering modes of the target is analyzed. The simulation results show that the Interceptor based on parabolic trajectory can effectively inter-

cept the near space Cruising hypersonic target.

Keywords: parabolic trajectory; near space target; interception guidance
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