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1- White-noise acceleration
2 - White stochastic random process
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14- Extended Kalman filter

15- Unscented Kalman filter

16- High Maneuvering target tracking
17- Jacobian matrix

18- Sigma vectors

19- Unknown input estimation
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1- Unknown but bounded

2- Singer acceleration model

3- Zero-mean first-order Markov process

4- Mean adaptive acceleration model

5- Asymmetrically distributed normal acceleration model
6- Constant velocity

7- Constant Acceleration

8- Constant turn rate

9- Constant speed changing rate and constant turn rate
10- Current statistical model

11- Jerk model

12- Interacting multiple model

13- Maneuvering target tracking
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1- Bearing only tracking
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6- Sensor coordinates
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1- Bayesian model

2- Fisher model

3- Stochastic process

4- Moments

5- Completely Unknown
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2- Equivalent noise
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ABSTRACT

Many high maneuvering target tracking approaches, such as augmented state method, are based on
target motion and radar modeling in the Cartesian coordinates., The projected radar observation errors
along the Cartesian coordinates are continuously increasing in the target tracking problem in noisy
operation environments especially in the high maneuvering situations that the target is moving away from
radar location. Whereas, in various simulations that are performed in many papers, these observation
errors are considered to have constant covariance values along the Cartesian coordinates. The real radar
observation vector including target range and bearing is generally stated in Polar coordinates, and the
nonlinearity of the radar observations in the Polar coordinates makes it necessary to implement the
nonlinear estimation approaches such as unscented Kalman filter (UKF) or extended Kalman filter (EKF).
In this paper, high maneuvering target tracking is performed using the augmented state idea in the Polar
coordinates based on UKF. The new proposed method also overcomes the late convergence of estimation
and prevents filter divergence using the adaptive covariance matrix approach. The simulation results
obtained by the proposed method for both medium and high maneuvering scenarios show more than 90
percent improvement compared with the UKF and EKF algorithms.

Keywords: Unknown Input Estimation, High Maneuvering Target Tracking, Adaptive UKF, Augmented
State Approac
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