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The Analysis Method of TDOA/FDOA Localization Using CEP Plane with Gain Loss

Dong-Gyu Kim, Yong—-Hee Kim, *Jin—-Woo Han, *Gyu—-Ha Song, Hyoung—Nam Kim
Pusan National University, *Agency of Defense Development

o o

TDOA(Time Difference Of Arrival) @ FDOA(Frequency Difference Of Arrival) 9XF% 71¥H< z}
FAGo A ZAHE TOA(Time Of ArrivaD®t E=Z2 Fy Aolo] tSde JAEL WHOZRE
AF A0 YHE FATICE AxPA sHFol A dutHo g AFTAL FAVGEZRE 4 km 7R EolA
Qom, oo uwel Alwe] FAlATZE Aol wElr 7istA vl uwEbA AA 8AE mrh H A3
kg sty Qe e ATk A5 0] AY HAHE ¥ SNR 2 Al&3lojof gt} B =FoA=
AR FA] AHEE= TDOA/FDOA AZmdo] #olr] wAgAS o83l 21573 ARE H8alil, oS
Z&) 719 AWE wrdgt CEP(Circular Error Probable)E o] &3lo] A5H 7S Fasts WHS A otsio},

X 1

1.4 & 1 (0) = —— st =7))e*™ + (1)

AvAoAE s A%l 9905E §a 2 i W
st lF s Qe AAE sty A THH 1 2f,1
¥ 9N%Y 719 Berol opdw Ak Aaele 20T g sU=m)e +aln
TDOA 2 FDOA 9 #& um=ejzt 7]uke] 9234 :
7ol ek A7E FwA AP A (1], [2]. ol AZNA r (1), ry(t), 28 s(r) = A4 FAW 1 3
T TDOA SAFA4 72 FAdzh E3AzE Aol 2T 2 o] AEE AF, g5 AE o)A WAl E
BE, FDOA = AR wm3e] Sk Aol20H  g52 geag, g9 1, = FAvel A wabE 257}
QY e SFAEY mAow A A T
2tk Asdold AR sk Agel wmep AR mAAIAAL Ao, fy 3t f, = wEe
A S, 9w Axd el Asde  FaEE dehdt. a#n Ry 3R, £ Az 4
i%%;;gfﬁ El]{onﬁ Xi}i&l HOLEQ&@%_:EXJ;}A]H};}:: SR ARE YEhY o) B 7RI BxE
= % = 7 W T 99 K A h 5 Ao o 5 2 Ej 1
w7 AREE o 4 km Usle] o ey o SEEES M@ o8 e 1008 %

-

o £ Fa O A @, 4@ 2
Jome Fdw AeRAANE A AsAe 0N ORI R THE T A @ AG 2

Aol Qlste] SNR grol WA Wik w w0 1 @

AAFHol ALE4%E+= TDOA/FDOA Azxdo] 7z 47*SNR-B2
wE AEPE wdeln, ol vgen frE: "
CEP & o] &3t d5%d7F HHS Arar) 1
var(fy —f,) = —5————— 3)
472SNR -T2,
o. & o714, B2 ., T2 , L83 SNR & tha3} o]
ool AAFALE A SAGAY FAGA F o] ¥},
GAE EFE3]. o W, FHGANAE A} -
ZAANA S5 TDOA % FDOA #< ol 43y [ rrsofa
A5e AR sl ZHAE FASFE FAve B =N @)
HAA A%L CRLB(Cramer-Rao Lower Bound)Z[4] IT|S(f)|2df
ool fEE 4 Qom, AxPAS  wed 0
s EAGA ] mde tha A1) 2ol xdHh



J'Tt2|S(t)|2dt
b T

Toms = (5)
: T
[ sl a
0

L 4 R N S )
SNR 2\ SNR, SNR, SNR,SNR,

2l (6)olAl SNR, T+ SNR, & Z7Z FAd 1,
A 2 oA Amdgdguleltt. 9 A& AAFA
WAl mEw Agste] meol dds 3 §glon
CEP {H[5]s #H&sto] AzgleE aeshx o
39k mlaskgleh. 27 12 TDOA @ake] #EHA7}
10ns o ®l, CEP W< udephd Zolv, a9 2 =

AzAAE ae CEP Hdd ekl Zoz, #2

AN Agel we oAte] FFAATF 10ns 7t HE
ARE  Adg Aotk gy 2 M eA9
FEFAAZE 10ns olske] & THAE GoolAe

a9 1 o) mal Aol Estorl, 10ns ool @
e Gl e el e AL e 5 Ak

n CEP : TDOA [r]
3

200

160

160

140

120

100

Meter [m]
o

Meter [m] « 10

a9 1. 13 TDOA EZFHxH10ns)o] ¢§ CEP .,

.
1 CEP : TDOA [rm]

180

160

140

120

E
50 100
=
B0
: EO
40
2
20
33 2 1 i 1 2 3 0
Meter [m] Xm"
a9 2. AsAHE n2g CEP H4.
m 2
2 =E2 TDOA/FDOA $AFHA|=HolA A g o]
upg} 7Hshe Al vk9lel ok S Wkdslr] $1sto]
SAHGA o] Az rdo] ol ¥A 2 (radar equation)$
dgoon, wod@e Ba oz g AL

wAst &y FAEn AsAsE sk
AdAd s A AZuA A digh A77t deed Ao
el

QA
[1] Darko Musicki and Wofgan Koch, “ Geolocation using
TDOA and FDOA Measurements,” In Proc. Of 11" Int

Conf. on Inf. Fusion, pp.1-8, Cologne, Germany, Jun-July
2008

[2] K. C. Ho and Y. T. Chan, “ Geolocation of a known
altitude object from TDOA and FDOA measurements,”
[EEE Trans. On Aero. And Electro. Sys., Vol. 33, No. 3,

July 1997.

[3] Paradowski, L. R, "Microwave emitter position location :
present and future" in Proc. Microwaves and Radar, 1998,

vol.4, pp. 97-116,

[4] Kay. S, "Fundamentals of Statistical Signal Processing:
Estimation Theory" Englewood Cliffs, NJ: Prentice Hall,
1993

(5] 857, 1443, 2dd, “ TDOA/FDOA YA EA A
A& 9% CEPHW,” A 253 ANzAeldEsees,
2012, pp. 211-212



