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Abstract : The most important problem in target tracking can be said to be modeling the
tracking system correctly. Although the simple linear dynamic equation for this model has
used until now, the satisfactory performance could not be obtained owing to uncertainties
of the real systems in the case of designing the filters based on the dynamic equations.
In this paper, we propose the extended robust Kalman filter (ERKF) which can be applied
to the real target tracking system with the parameter uncertainties. A nonlinear dynamic
equation with parameter uncertainties is used to express the uncertain system model
mathematically, and a measurement equation is represented by a nonlinear equation to show
data from the radar in a Cartesian coordinate frame. To solve the robust nonlinear filtering
problem, we derive the extended robust Kalman filter equation using the Krein space approach
and sum quadratic constraint. We show the proposed filter has better performance than the
existing extended Kalman filter (EKF) via 3-dimensional target tracking example.
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