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A new Modified Algorithm for Target Tracking in Polar Coordinates
Based on Equivalent Noise Methodology

— Ali Karsaz/Assistant Professor of Electrical Engineering/Khorasan Institute of Higher Education/ karsaz@khorasan.ac.ir

Abstract

An innovation technique is presented to transform the maneuvering target tracking problems from Polar coordinates
to Cartesian coordinates, therefore a standard linear Kalman filter can be easily applied to them. Extended Kalman
filter and unscented Kalman filter are two conventional methodologies for nonlinear estimation. In this paper a new
relation between measurement noise covariance in sensor coordinates and the measurement noise covariance in
Cartesian coordinates for Kalman filter implementation is proposed. In addition the proposed technique is based on
the well-known equivalent noise approaches. The simplicity of implementation and target tracking improvement with
computation effort reduction, are three important advantages of the new approach comparing with extended Kalman
filter and unscented Kalman filter. Simulation results show this modified filter can predict target parameters more
effectively and accurately than EKF and UKF.

Keywords: High maneuvering target tracking, Equivalent noise method, Measurement noise transform, UKF, EKF.
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1- Maneuvering target tracking
2 - Extended Kalman filter
3 - Unscented Kalman filter
4- Jacobian matrix

5- Real time

6- Sigma vector

7- Bayesian model

8- Stochastic process

9- Moments

10- Completely Unknown
11- Fisher model

12- sensor coordinates
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14- Preset

15- Pseudo observation

16- Priori estimation

17 - Posteriori estimation
18--Scaling factor

19- Noise level adjustment
20 - Equivalent noise

21 - Adaptive Kalman filter
22- Matrix covariance presetting
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