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Stong Tracking Unscented Kalman Filter for Tracking A Ballistic Target Based
on A Maximum Posterior Estimation

ZHANG Na-wen, WANG Yun,LIU Chang-yun, LI Shu-bin,ZHANG Chun-mei
(Air and Missile Defense College, Air Force Engineering University, Xi'an 710051 ,China)

Abstract: In order to solve the nonlinear tracking problems, a new nonlinear filter algorithm, i.e. stong
tracking unscented kalman filter, on maximum posterior estimation is presented. The new algorithm a-
dopts minimal skew simplex sampling strategy to reduce the computation time and insures the accuracy as
well. Unexpected maneuvering is tracked stabely by using strong tracking filter to calculate single-step
forecast mean square error. The recursive equations of time -varying noise statistic estimator are given
through exponential weight of the constant noise statistic estimator to calculate statistical property of sys-
tem condition noise. For this reason, the capability of dealing with variable noise statistic is improved. The
simulation results show that the tracking performance of the new method is better than that of the un-
scented kalman filter(UKF) and that of the extended kalman filter (EKF).
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Fig.1 Ideal track map of the Ballistic target
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Fig.2 Comparison with three filter algorithm
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Tab.1 The compare of algorithimic error and statistic of runtime

Bk fii# MAE/m  #JE MAE/(m+s ") fii % RMSE/m W RMSE/(m +s™1) FHiz R m A/ s
EKF 82.034 7 28.862 9 121.436 1 175.357 8 0.0835 8
UKF 13.567 3 15.386 7 53.826 2 48.457 2 0.6552 3
STUKF 6.331 3 8.817 6 41.883 2 25.525 8 0.6739 8
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