Journal of The Institute of Electronics and Information Engineers Vol.52, NO.4, April 2015 http://dx.doi.org/10.5573/ieie.2015.52.4.037
ISSN 2287—-5026(Print) / ISSN 2288—159X(Online)

=z 2015-52-4-6

Al A5 TDOAFDOA BH F5+ g
2~ A9 A3t darels

(A 2-Step Global Optimization Algorithm for TDOA/FDOA of
Communication Signals )

o AT Mg W, g P g

x
A%, A LUk o

4 X2
(Dong-Gyu Kim, Jin-Oh Park, Moon Seok Lee, Young-Mi Park, and Hyoung—Nam Kim®)
o

TDOA (time difference of arrival)2} FDOA (frequency difference of arrival) XS 83 1 A 9%
© F AR Al2eEl Fofe] Al FAlo|tt. TDOA/FDOA 93| +4 A28l TDOAS FDOA ARE FE3te w9}
9

X

Of
=g
T

HERE 25 G FA45e F AR UHH, AR FF @AM CAF (complex ambiguity function) 717t
ol A=A P NE g FAGT o]Ao] FMkmel AR A AlxEl BAelA 7]Ee] CAF 7|8F &
FA 252 5H TDOA ¥ FDOA ARE FZF3te 49, L A4 94 F4E& fsixe FAIdoA GAIzte 44 |

oy g ALY Tk AlEHEE 8] FADeZREH FIAYZAR voHE AFste u AeHE NS 78T

T EoluAl EHERE ofue), dlolE ke FUR et A4tRke] FUMEA ofrlEtAl Hrkh whEbA E =iolAw HAbH #HA oA
Al A3 7)4F TDOA/FDOA ARl A™ FAHo Q7%= FHAIZHS CRLB (Cramer-Lao lower bound)E ©]&3}o] o220

Asta, 3 A9 F48 98] F Albed FHE g&FY dolHE ol &S w, V1Y duysy A= fABIEA AE
2 E Arkgs HAagkehe 2-9A WY A daEES Aderh B3 Ak duEss 71¥ CAF 7 dugEd dAb
vl #4513, CRLBE %8 f=d s ey vl £435te] dagEe] Aes @asoh

ol e 2

— 2 M

tlo > Mz oft no

Abstract

In modern electronic warfare systems, a demand on the more accurate estimation method based on TDOA and FDOA has
been increased. TDOA/FDOA localization consists of two-stage procedures: the extraction of information from signals and the
estimation of emitter location. Various algorithms based on CAF(complex ambiguity function), which is known as a basic method,
has been presented in the area of extractions. When we extract TDOA and FDOA information using a conventional method based
on the CAF algorithm from communication signals, considerably long integration time is required for the accurate position
estimation of an unknown emitter far from sensors more than 300 km. Such long integration time yields huge amount of
transmission data  from sensors to a central processing unit, resulting in heavy computiational complexity. Therefore, we
theoretically analyze the integration time for TDOA/FDOA information using CRLB and propose a two-stage global optimization
algorithm which can minimize the transmission time and a computational complexity. The proposed method is compared with the
conventional CAF-based algorithms in terms of a computational complexity and the CRLB to verify the estimation performance.
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