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Robust Analysis for Input Estimation in Reentry Vehicle
Trajectory Estimation Problem

Cheng-Yu Liu*, Chiun-Chien Liu**, Tai-Sheng Chen**, and Pan-Chio Tuan**

* Department of Electronic Engineering, Lee-Ming Institute of Technology
** Department of Weapon System Engineering, Chung Cheng Institute of Technology,
National Defense University

ABST RACT

The on-line trajectory estimation of a reentry vehicle plays an important role in target tracking
system. It leads to the requirement of the fast and accurate on-line trajectory estimator for a reentry
vehicle. The uncertain target model error seriously decreases the estimation accuracy through the
simple Kalman filter or extended Kalman filter. The adaptive Kalman filter, which combined the
extended Kalman filter and input estimation algorithm is proposed in this paper. The robust validation
of the propose method is the main consideration through different values of parameters including
ballistic coefficients, modeling errors, and measurement error which they usually influence the
trajectory estimation. The simulation results show that the adaptive Kalman filter has lower sensitivity
to those diverse parameters in the tracking process and is worthy of further applications.
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