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Estimation of a Projectile Impact Point Using Radar
Measurement and Extended Kalman Filter
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Abstract

In this thesis, we propose a projectile impact point estimation method based on the first-order extended Kalman
filter using radar measurement information. The equation of motion was used to reflect drag, gravity, and Coriolis
forces, standardized in the NATO standard document STANAG 4355. For nonlinear tracking, such as projectile
motion models, linearization must be performed in deriving the filtering equation. In this case, real-time linear Taylor
approximation is performed from previous estimated state variables, and the Kalman filter obtained here is called a
first-order extended Kalman filter. Based on this, we designed a first-order extended Kalman filter based on projectile
motion model. Monte Carlo Simulation was performed to determine the parameters of the filter and to verify the
performance according to the prediction time. It has been confirmed that drag caused by wind direction and wind
speed causes a large error in predicting the impact point of the projectile. And It was also confirmed that the RMS
error is proportional to the projectile's flight distance.
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