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Finite-Difference Extended Kalman Filtering Algorithm for
Ballistic Target Tracking

WU Chunling, HAN Chongzhao

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; In order to overcome the disadvantage of the common used filtering algorithms that can
not achieve the tracking accuracy and effectiveness at the same time, a finite-difference extending
Kalman filter algorithm was proposed for ballistic target tracking problem in the re-entry phase.
This algorithm uses finite differences to approximate the priori error covariance matrix and the
posterior error covariance matrix, and avoids evaluations of derivatives, the Jacobian and Hessian
matrices, which enlarge the application areas and improve the filtering convergence. The Monte
Carlo simulations show that, compared with the extended Kalman filter (EKF) and the unsented
Kalman filter (UKF), the tracking accuracy of the new algorithm is close to that of UKF, but
20% higher than that of EKF; the computational complexity of the new algorithm is close to that
of EKF, but 39% lower than that of UKF. All these results show that the filtering accuracy of
the proposed algorithm is improved evidently with a little increasing in computational cost.
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