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Closed-form based 3D Localization for Multiple Signal Sources

TP RAE AL A G AT

'LIGH AR C4ld T2

LG A2l A A4

Yo-han Ko'" - Sung-chun Bu' - Chul-soo Lee' - Jae-wook Lim' - Ju-hui Chae’
'C41 R&D Laboratory, LIG Nex1, Gyeonggi-do 16911, Korea

2Electronic Warfare Laboratory, LIG Nex1, Gyeonggi-do 16911, Korea

[  of

H =Rl b5 AlE o] EAahs S0l 931 ) 7]uke] 3214 93] 34 7198 AF3E TDOAL AOA, FDOAS}H 28
AUk Q) 912 4 714 T 2B go] EAFHE A $ol YA S FA e S Qlom], nake] T Al s glo] EAlehe A5l o] &
TRk 9215 Tk @7} QAck Ak 71 i QreuE 2 Aol =20 215 0] S WEN S Alktea, 4
&3 FL o= HH TDOA#L I} AOATLS —ir Aot e)aL 7] A o] 1A £ ol -8she] g WSS e star, MEE Haxel sl
73 AOAGES o]-8-at] 23 3| AL a7 5 7 A5 glol] U3k 3214 9125 A 3T) Ak 78 & U E e AE S B
TS AT

[Abstract]

In this paper, we propose a closed-form based 3D localization method in the presence of multiple signal sources. General localization
methods such as TDOA, AOA, and FDOA can estimate a location when a single signal source exists. When there are multiple unknown
signal sources, there is a limit in estimating the location. The proposed method calculates a cross-correlation vector of signals received by
sensors having an array antenna, and estimates TDOA and AOA values from the cross-correlation values. Then, the coordinate
transformation is performed using the position of the reference sensor. Then, the coordinate rotation is performed using the estimated AOA
value for the transformed coordinates, and then the three-dimensional position of each emitter is estimated. The proposed method verifies

its performance through computer simulation.
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Fig. 1. An example of deployment of two sensors having
array antenna and emitters
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E 1. 2oj4d m2jolH
Table 1. Simulation parameters

Parameters Value
Carrier frequency 1 GHz
Sampling frequency 10 MHz
Bandwidth 1 MHz
Number of samples 10000
Array antennas Uniform circular array
Element spacing 0.5 A
Number of elements 7

Position of sensor#1 (X, y, x) [-50000, 2000, 1000] m
Position of sensor#2 (X, y, X) [50000, -1000, 2000] m
o Emitter#1 [-30000, 9000, 4000] m
Position of Emitter#2 [2000, 15000, 10000] m

emitter
Emitter#3 [28000, 8000, 11000] m

Noise temperature 300K
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