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Fig.4 Miss distance sequence autocorrelation image
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Abstract: Accurately predicting the miss distance can enhance the accuracy of weapon system strikes and improve
the reliability of the system. Due to the traditional miss distance prediction methods relying on the accuracy of
recursive models, this paper proposes a long short-term memory (LSTM) network off target prediction method based
on virtual sample generation. Based on the analysis on the characteristics of off target time series, an error source
model is established using its error source characteristics, and combined with its characteristics to form a virtual
sample. Subsequently, the LSTM network was used to learn the nonlinear mapping relationship of off target distance,
forming an LSTM off target prediction model based on virtual samples. Finally, the off target prediction model was
validated using measured data and compared and analyzed with the prediction results based on the novel Kalman
filter algorithm and the least squares method. The experimental results show that the LSTM off target prediction
method based on virtual sample generation can improve prediction accuracy by supplementing virtual samples in the
case of insufficient data, and has good application prospects.

Key Words: miss distance prediction; virtual sample generation; LSTM neural network; miss distance error model;
time series
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