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Error Analysis of the Passive Localization Using Near-field Effect in
the Sea
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In this paper we analyzed the localization error of near—field detection algorithm in the sea, The near—field
detection algorithms using triangulation and wavefront curvature basically assume a signal in two
dimension of bearing and range, But the assumption causes localization error because there is three
dimension of bearing, range, and depth in the sea, Even through three dimensional effect is considered,
the localization error is occurred if multipath propagation in the sea is ignored, To analyze the localization
error in the sea, we simulate the near—field localization using acoustic propagation model and focused
beamforming considering wavefront curvature, The simulation results indicate that localization error
always occurs in the sea and the error varied with sound velocity profile, water depth, bottom slope, source
range, etec,
Keywords: Horizontal line array, Near—field detection, Wavefront curvature, Focused beamforming,
Muitipath propagation, Range error
ASK subject classification: Underwater acoustics (5,6)

LME S8 A2 & B3k LuEES GUH 7ol
E’r ol gAle] gt 7T 4 Avd 4lg

S2oA 2B AL o] Lse] WA ozH SIS YUYE 7Sk T AR WFPAL ol gt
TS 2 = ek, Sl SA= a2 7rgE

HOIXX}: BFH4 (is.park@add.re kr}
645-600 ZAHET ZFA A 188 4= gohd Az (triangulation) YR2S3 HIE

IYAATL 225 1% 68 = = 5
(A3 055-540-6164; War: 055-542-3737) (wavefront curvature} ¥il2lE 5& o8t U4


mailto:js.park@add.re.kr

76 HAZYSIX) K20A HeE (2001}

9} AZE FAlo) 2AFAL, 1A WA ATy}
Aso] AN 23 4 AcH1-3), 22e) FholA
= 2A8 SY2) HAAF (wavefront curvature) ‘QE’.
2SS o @3}ed 29] YA G 2QstA} sk A7
Y= JrH4-6).

2919) Suj7} 2xb9) HHAF (9], Aol s
3 AAgoA okr|El= b7} ik Frrha o)ejgt
UGS H LT YH2A @A BAF 4 9l o]
o, 2 A jokel7le 221 elo] obd 33kl F
ZH (8], AT, 44)0] B2 o]0 ufE @ Xj7}h LA 4
QITHT), 331 B7hE Mish 24 Y el Soletm =
ek ol Al Satel uhatel 2Ho] o9 GERRE T
H81) QT dA] @} walstA g Aolch,
R =T 319 7kl faRaiiold Suprt 2

7iE) 20 2VE t}EARE fe} £RAde) 41
g o WagE 4 gl oy exe UQle AN
o YAE eAE BHsly] $i5te] SUTEL o]
3} 7)1 2-& ¢l 24U E A (focused beamforming) 7] -2
olgaoic}, EAQ) =289 HYTAL efd ot
372 ety HY2RE Y0 ATE WS 93
27 AgHoINE SasT, olRHE AHEl FHeat
U 9ol BAsto. YA AEoj e 7l Hel
Hopgd 2489 £2e47E, HAE 54, AW
At el A=lS wshA e segsheict,

I 271 S MU=

19 13} ZFoj 23R HRAollAl AR 37 2HA
d2 wigE A 7elm, iR SAIA S 24

Wavefront Arival Time at 3km

25 (GSM) L
) |—a—1st
PO I | |~ 2nd
§ 25 | —%- 3rd
5 —x— 4th
E 2 Ve & 4 ii.__gm
<

1.5 1 |

1 2 3 4 85
Sensor #

{a) MO TEAIRE
{a} wavefront arrival time

Source

Wavefront

01 + g2 + 63

Line Array 3

a3 1. MR EE 2H2(0 Us SHQ oD
Fig. 1. Wavefront curvature of near-field source.
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Fig. 2. Wavefront curvatures of near-field source at 3km modeled with acoustic propagation model {GSM).



Wavefront Amival Time Difference
{GSM - Geornetry}

Time Oifference (s)
o
[

0 5 10 15 20
Range (km)

(a) mjHe| AL X10|
{a) wavefront arrival time difference

HAi|M ZHEAZRHE 0|82 £F HASH 2XBY 77

Wavefront Arival Angle Difference

— {GSM - QGeomatry)
ol16
@ o
2

12
g —— el
g 8 —— M3l
=
D 4
o,
2 ) =
¢ 0

0 5 10 15 20
Range {(km)

(b) TR19 St %0]
(b) wavefront arrival angle difference

38 3. SoE a9 JISRiY AULRPE MEE Diwe SEARZE Y SE X0
Fig. 3. Arrival time and arrival angle differences between modeled wavefront and geometrically calculated wavefront.
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Fig. 4. Simulation flow for source localization with focused beamforming.
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Fig. 11. Estimated range error vs. source range in winter
in the East Sea.
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