dkcspl@pusan.ac.kr, yongheekim@pusan.ac.kr,
yahoo@add.re.kr, jtpark@add.re .kr, hnkim@pusan.ac.kr

LSE Based Geolocation Method Using FDOA Measurements

Dong-Gyu Kim, Yong-Hee Kim,
Jin-Woo Han*, Jin-Tae Park*, Hyoung—-Nam Kim
Pusan National Univ., *Agency of Defense Development

a o
FDOA (Frequency Difference Of Arrival) FHE o] &3 XX 7|HL olF FAEILe] =Z8 Fa4 Ao
HSele SHUHES nPorRE ATY H']e FAL o] w, FAH =2y FaF N FAXE
HAEA BAS 7HRH, o2 lal FARAY Bdwrt Z71skA dd welA] B =FodqEs vdE LSE A
Taylor series & &3l d¥3lste] Asd9 ﬁil% F73t= FDOA 7|W SIX€A] 7S Altstar, 1 A34E
b Bo
1.4 &
1 b(t) =(P(t)-P.) ©)
A= FEgsta A& 9 Aas w©§x 4
Ao, s Azl A= vetslr] 93 a8l . .
2% x| 7% jég}\éo wolx| 31 Qr}. o= f(t,X):£|:V1(t) bl(t)_Vz(t) b, (t) 3)
TDOA % FDOA ¢} 2& wma|z} 7uke] A $x|g cl b |b,(t)|
A 7]“401] B3 A7 QA4 AYPHn ok [11, [2]

al [
°] & FDOA #1484 71‘?3% o] paldel M 54 = A F 9o o 3 5 e
el mEe S Aolain gaa aed s o) T PSR A4, PO VO 2
= ;\g

HEo mHo= A5 9= zrxs;mr. o] W, AA Algtel pAuE oL Sy E vekig. 4 (3)9]

Y= SolHe 7F Stk wlX e el LwuE o] uha) FDOA A 2 do] H]AHg 3st4=0o]m & Taylor series =
&5k FEE 7HAA frh weta FDOA HREE o] & olg3ted 4 (Mg} dA FAHA(K)l thall AL}
gk A ER] 7Y o] FslE Falwhe] ket 8%
S ystejof . B =RoA= 54 FDOA ¢ A= ~ N .
3 Anasl Mg BANE Aadei LS v Ft.x)~ fLR)+H[x=%]+v @
HHEAAR S B3 2od F4719S Acksit. E&4
A= LSE o 71ukgk FDOA 1A 9] 71%& Adwstal 3 VE Adstel o8 mak oS oustn HE 2
GelM des et (3)¢] Jacobian matrix ©|¥ 2(5)¢} o] Ao H T},
Im e _a_f(t ,X) :[h1|h2|h3|] ®)
X=X,
LSE 7%k A5 99 FDOA A EX 71H2 SHE N
7le] FDOA #t3}t Alsxdel ok F4gke] A& FHAish HETHo=z 2 (HE A (D 2ol Adeste] 43 LSE
ShE AT $IAE zeth ol# 3 A FQdk v A= AT
4= A(1)F #2331, FDOA 232 2(3)3} .

ftx, f €&, ¥H[x-% ]J+v 6)

J(&) = Z[f(t., J-Ft.%,)] ™ AF (t,x,) ~ HAX+V (1)

N



ol
Hl
oft
>
_&L'
)
=)
—
no
rL
b
ffl
)
ofN
)
i
iy
.
==
tote

0.8

0.6

0.4

0.2

-0.2F

04F

0.6

-0.8F 4

(a)

5.5

45

(b)
a9 1. FDOA 5% 2 LSE 71¥ X2 A3
(@) FAGI ANzl 7|ststd vz 9 5
H (b) Aty ¥l o3k 9% FA X,

rx
o
o

A8 LSE o A= A (®)3 2ol PojAu, o] F ol &
ol Azl 94 FAAE A (@)} o] WuAo
= A,

Ax, =(H'RH) "HRAf(t,x,)  ©)

% =% +AX, (10)

o] W, R& ="Hox¢e FTEA & (covariance
matrix)©|t}, WHEAAE 9t AT Y9 27|F
2 s ARE AMSSAY d¥dozr FAHEE
Aol A& *E A

[<]
AgA Azt 2 ¥ Levh Aljb" LSE 7Rt
9]

Foh 490l val =89S Sastar. ek 9
Galgre] gAolm Pea e A Azel 94,

x A= F4E IAE YeEdg, Beold ol o
= 0 afe] Babzke 100[HZA]o)a A% F
0G [Hzleltl, =¥ 1(h)e HAL ZHQ x|
SHAoIH, o] TA o] nxPEHE FE
Solt}, 23 1(b)ollA Ate 7]Hell o3t
299 goste ez Qi

o fo o b o 2 rlo
ol ol 9 ) rob

m. Ae

¥ ool A olFshs Al 248 FDOA 4
Bg olgste] wy NEYe] ANVAE A% LSE 7|
W AAFY RS A Ed mo 4¥e B
SARAT 24902 ] FRPAS BAAAY. o2
B3 AARA Ao AAEE TSy ANEEE
Ax3he 5 Qe ANBA M ALl ST RO
2 7l

[1] K. C. Ho and Y. T. Chan, "Geolocation of a Known
Altitude Object from TDOA and FDOA Measurements,"
[EEE Trans. Aerosp. Electron. Syst., Vol. 33, No. 3, July
1997.

(2] %4, o)Ay, “ AU, FE577]) TH 58, F¥
A 22 %, p233-245
[3] Darko Musicki and Wolfgan Koch, "Geolocation Using

TDOA and FDOA Measurements," /n Proc. of 11th Int.
Conf on Inf. Fusion, pp. 1-8, 2008

[4] David Adamy, "EW101 : A First Course in Electronic
Warfare," Artech House, MA, 2001.



