[ Downloaded from kiaeee.ir on 2026-01-30 ]

aoli bt
Psr mels

Jolro 95 89y a0

karsaz@khorasan.ac.ir /¢jbwl 33 Jle Ui jgol uuungo /5 095 JLsliwl /jlwylS Lle m

[-XELEN

agly YU 5ailo b Bloal by &lluws (51 (9 3515 s el oliaiin oliuwd 31 Uas il 5laS (o ile s yolimssl p2 Sy =i
Glaizo 5o Hgilo b Blaal Loy a b Lo aiwd (gl Kilgi o0 8 luiliow] Jas padlS il ( Joud cpl 3l eoliiwl b .cwl ouyd )5
Wlio ] .09 b ) Iy ccann! oyl oy T oud Lo Adlog 5y’ o0 oLl Cenun 9 Aol gbb yiol )y bl 55 wlsa! 39 g oakad
Glaizo j0 oy (635031l 3393 Wil 5195 g (dad Olasisio oBTwd j0 oo (5 S0 3luil 595 (il 5185 o (gladaly 0,10 2w
B9y b auslio 50 Joud ol sblse aos 51 (55Lw 00ly (Solw 35 9 «Bud g yolyly craosed’ CB0 (o381 .08 41,8 3 9 35,1
oolel 3 Bud (sag L 51 (rwg 03L (58,5 15 50 b Bud (213wl Iyl ol 9202 (I ild g A8l Ay (S il

WS (o0 (LS pgu o (95 99 & S |y GOl (95 557 1 o) g0 1,55 b

UKF (yollS 2l EKF ol 2ld s 505l o5 Slaises Jsows o Joles 3350 gy ool b Blanl s, susls oilals

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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