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Abstract An approximate analytical approach to the footprint of gliding reentry vehicles is studied. First-
ly, the problem is attributed to two types of longitudinal and transverse range extreme value trajectory plan-
ning problems with reference to the solution ideas in related literature. Regarding these two types of trajecto-
ry planning problems, the deduction that the attack angle should be the current maximum lifi-to-drag ratio
angle of attack is derived by introducing the principle based on extreme value, and the validity of this de-
duction is verified by simulations. Secondly, the bank angle variation laws for different extreme value trajec-
tories are designed by combining the dynamics of the vehicle, and the relevant parameters are calculated by
using the gradient descent optimization method. Finally, the effectiveness of the proposed method is verified
by simulations. Under the given conditions of different vehicle starting states, the results of the proposed
method in the reachable domain are less different from those obtained by the pseudo-spectral method.

Key words Gliding vehicles; Reentry footprint; Trajectory optimization ; Extreme value principle; Pseudo-
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