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A Model for Battlefield Situation Change Rate Prediction Based on Deep Learning

Abstract

Abstract: To measure and estimate the uncertainty of the battlefield situation is of great significance for
the commanders to plan the reconnaissance mission and reduce the risk of decision-making. Based on
Shannon's information theory, firstly, methods and a model on measurement of situation change rate are
proposed. Secondly, a scene with two-dimensional grid elements maneuvering is established, based on
deep learning, the prediction method for maneuvering trend is explored. It is proved that cross entropy is
equivalent to situation change rate. Finally, with the increase of the objective uncertainty, situation change
rate and the accuracy of the forecast is analyzed. It is deduced that there is an upper limit on the
prediction accuracy based on the learning model, and the upper limit is inversely proportional to the
situation change rate.
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Abstract: To measure and estimate the uncertainty of the battlefield situation is of great significance for the
commanders to plan the reconnaissance mission and reduce the risk of decision-making. Based on Shannon's
information theory, firstly, methods and a model on measurement of situation change rate are proposed.
Secondly, a scene with two-dimensional grid elements maneuvering is established, based on deep learning,
the prediction method for maneuvering trend is explorved. It is proved that cross entropy is equivalent to
situation change rate. Finally, with the increase of the objective uncertainty, situation change rate and the
accuracy of the forecast is analyzed. It is deduced that there is an upper limit on the prediction accuracy
based on the learning model, and the upper limit is inversely proportional to the situation change rate.
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Fig. 5 Situation elements maneuver direction forecast CNN model.
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