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A Modified Algorithm on the Midcourse Guidance Based on
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Abstract: Aiming at solving the midcourse guidance problem of exo-atmosphere missile under the
influence of earth’s oblateness perturbation, a prediction model for missile guidance was proposed
based on BP neural network. This method provides a new training sample set constructed by the
analytical formula of trajectory deviation. First, by using the pole transform method, the
missile’s J, perturbed gravity is decomposed into the disturbing function related to its flight
trajectory. Then, with the state space matrix method, the analytic solution of trajectory deviation
with the J, perturbation is calculated. Finally, using trajectory deviation function to construct a
wide range of training sample set, the BP neural network of prediction model is established. The
neural network can forecast the virtual target point information, so as to calculate the vector of
gained velocity for midcourse guidance control. Using the modified algorithm, the trajectory
deviation of J, perturbation can be directly solved by pole transform and state transition matrix,
avoiding large-scale numerical calculation. The BP neural network has powerful learning and
training ability, ensuring the comprehensiveness and accuracy of the prediction model and saving

calculation time by the off-line training and learning before the simulation tests. In comparison
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with traditional correction method of Lambert guidance, this modified algorithm can satisfy the

requirements on both efficiency and accuracy of real-time computation, being of practical

engineering significance.

Keywords: pole transform; perturbation deviation; J, perturbations; BP neural network
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