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Target Tracking with Bearing and Frequency Measurements using
Adaptive Modified Covariance Extended Kalman Filter

Seyyed Hamed Hashemi, Alireza Alfi

Abstract: The goal of the Doppler and Bearing Tracking (DBT) as a kind of passive target
tracking problem is to estimate the position and velocity of the target using its transmitted signal. The
main problem of this kind of target tracking is nonlinearity of the measurement equations. In order to
solve this problem, different approaches have been reported in the literature, such as extended Kalman
filter. However, bias and dependence on the initial conditions are the key shortcomings of such filters.
In this paper, first, a novel technique is proposed to provide an appropriate initial condition for the
filter. Then, inspired by the modified covariance extended Kalman filter, a new adaptive extended
Kalman filter is introduced. Here, the measurement and the process noise covariances are updated
simultaneously for reducing the bias effects. Finally, the performance of the proposed filter is
compared with the standard extended Kalman filter, adaptive extended Kalman filter and unscented
Kalman filter. Results show the good performance of the proposed filter in the problem under study.

Keywords: Target tracking, Doppler shift, Extended Kalman filter, Estimation.

b Ve kol i ol =011 335 13l 5 S Oledtige azel o 257 alos

SN e 1oL 15 0dgs iy 55


http://dx.doi.org/10.29252/joc.12.4.23
https://dor.isc.ac/dor/20.1001.1.20088345.1397.12.4.4.4
http://joc.kntu.ac.ir/article-1-493-en.html

[ Downloaded from joc.kntu.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.20088345.1397.12.4.4.4 ]

[ DOI: 10.29252/j0c.12.4.23 ]

,ucwlgrwagw}s&J\f,ﬂ:;;mumpwstf;,wéﬁfa;utp;},u@Sﬁj YF
Ao e (adls dal> d

L ol gl ol il b s e ol S sl S
el ok 11 (6 S o3I 515 5 e 315 llssS Sla s Sl
wE5 Gly as o s Tell s By Sl el L VY] s
oo Y] s ol sks &) (6,8 eI s eillesS e e
e 325 U9 o ile oty st & (St (6,8 o510 Al
ks e s Sles 5k 4 VFABNF] ol o )3 ol okt sz
23 Hlods a5 (s 5y 555 (68 oS 5 S (Sl e Sile
Gl 0 5 4 il s S e e il i 10 V0] 5 [VF
Sestizal U dVF] 53l o ealizal " Calis S I 50 il yls S
m ol b ol ol (S ey G b S e B
S Sl oy 8 7 e e 55 5 S S5 g elslesS sl
3 5 S (sl i a3l Lyl Ol sy ol e a2l
ol S e le o gl 956 Ghie SV 5o men Ll
e gl 63 Glate S szl i ol 03 5 050 (6,8 010l 3 5
3,8 oyl VA=Y ] @ 015 e alas 5147 0l elizal Hlaws IS 2l
pe IS s (a5 (ol (656 St Sl eslinal 53 Jol S s
s olas dlax 3l 5 adsl b8 4 Sl s .l 0T (610 L eaniss
b 4 clie adsl Ll dlasl pde D) g0 50 oS Sl ST AS
IN] syls 55 0T L1 815 O
Sl s B dlas ol ol Ol (s Ol &S 4T g a5 L
S eslial sk oy ) Bl g Gl Al COS J
03 [¥7] 3 5 sl Vot ol il an 5 IS S 05 S
S ey o 55 (S eI s S5 e e e daloes b S,
S 35 o dmlna I3dome SIS A 0 s 5 LI5S Sl eSS
Al ol 53 1 s o 2l 1y il o 51 56 Wbl (6390 U
slgtiag ook ZOlol s il ann g oIS kb s oyl 3l ealinal
dloms 53 kS (S 033 450 Al (B L OT 55 S sk e
55 Gilet Gl AL bl spbe e S 0T e ile
el S e Al S 0ld POl Bl e g WS A
Wi gy bl 2 S o5 g lislssS e Sl i sl
N A P e o Ve P e,
Cmen il ShalS Ko Sles,ly plizel 136 5 e ile ol ool
rE5 Glr U s et OV el b Gl s 8
U oAl ) e LB o8 o ] R 2 5 el ST e S
Sl b adsl Lyl 5 bl e @ (el 3 Al S S
IS A Sl ealinnl L 0T 53 457555 o 1)) il gy a8 523
Sl ol IS A (51 olin ad gl Lol 5 6055 0, S 5 LS
s i o gy e 3 Alie gl 53 355 on slaul b )y (a3

doudo -

Seslizal b G S 5 DU eaind (sline 4 Jlob 8 (6,5
L Jlb e (6,8, 55 4l ol Coa 555 Sl odd 36 S
S oL g5 (K aln a0 0353 (6 S 0511 ol
Gl @hls Oua 1 (56 I o8 buT 5l ssd o i e
ol o 4 Jhls Sl (oS5 sla sl Sl ealinal b e 55 i8S 3
L3 8 )l b 6,805 55 6505 Lis ek (6,8 oIkl Coas
s S8y o (6,8 05100 ) eslizal L (6 Ky oMol oS
35 sy e 15 (68 0510 3l ealizal b (6,585 55 [V ]5 550
Gl gyl et 4 5 AST i ) (6 p i Cu sy Ll Byl sl w
S 5 e (5, S 05100 3l eslinal b 6, K 55 5350w s
43 Osk S s ess pdilesy s (IS5 S o510 e
ol 02 8 Sk Ll L e ) Cods gla eyl Ll e ile
b e By ol 3 6,8 3l Y slas ST el 313 355 B
Wl ok sl liiee Gl g S ol o (61 oS dizn

LOT 5o a8 [¥] ol ot o) Sl aslizal s 2y cnl 51 (SO
5od S5 6,8 eIl gla s jle o Jasas S¥slae 1 eslinad
crl 92 o S a0 55 o plal Ba Gla bl a3 g
Shesliad s gy Conla eyl i 53 bl 315 3y s
ma SVslas jlaslinal bl bg) ol 5o [V] ol 120 ke 25,
Gt 53 0T b b 5 0 S5 (5,5 o100 o e ¢ o
4 s bl s (2l 03 355 e pll e e (G55l
3035 e Sy pon sy ol @S s bl o A o
iy 3 eslizal s hay 0l sy b el Lt ceed OSG
S s el 1 e el il g oS [F] col Cals ST
Lo o el Slslons VL o 5 Sllons gl Sy 11
O (2555 o, S 5 [0 (2385 ol pl e gy 3l etz
Lilsa e s oal Js ilels (2alST 1 pass bl 7] bl
o3l VL a3 a5 ol 3 U eyl e Ola 5 Aitas 4l 5 4 !
oo 31487 ol gl 35 s ol o (1 ST 2k s 6105
A atss (o el (V] o)) S5 aty s (o el 28 4 Ol 5 e
[V ]adbane 5 ol 2 5 [A] olad wblann 5 at) (o IS A3
oslatul diws oyl o (gl sloyd 2o ) ] 23 ez 3 S o,lil
o8 s Sl eslial CMSe edes I (S dl ol bl ol
OT sl Jolge 51 (G o8 Canla )y mads )3 bl alann s
PE 3 pde 5 ) ok5 (5 jloslinal b o b SVslne (55l o
sl ple bl slul K05 bele ol OT YL 480 O3l

(ool (6 03101 32 55 il 51555 5 s 2 55 il o155 Sl e

* Covariance Matching
" Maximum likelihood
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