creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804: 21028-200000105251

A study on the error minimization of underwater source
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Abbreviations

. Directivity Index

. Direction Of Arrival

. Levenberg-Marquardt

. Least Square

: Minimum Variance Distortionless Response
: Root Mean Squared Errors

: Submarine Launched Ballastic Missile

: SOund Navigation And Ranging

- Time Difference Of Arrival
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A study on the error minimization of underwater source

localization using sub—array

Insik Yang

Department of Radio Communication Engineering

Korea Maritime and Ocean University

Abstract

Passive sonar listens to the sound radiated by any underwater target
using a sensor system, and detects 1ts signals against a background
noise of the sea and the self noise of the sonar platform. The system
can be made directional with time difference of arrival, therefore the
horizontal bearing of a signal i1s known. In addition to measure the
bearings with direction of arrival of a signal from sub-array well
separated, the direct passive range 1S known.

Underwater source localization based on time difference of arrival
measurements has some problems due to the sub-array location
uncertainty, partial sensor failures and sound speed mismatch from

real underwater environments and system. Therefore the source
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localization error using TDOA measurements with these problems 1s
investigated.

Many algorithms for robust underwater source localization have been
developed wusing TDOA measurements 1n recent years. One classic
algorithm i1s the linear least squares method. Through pre-processing
of TDOA measurements, a set of linear forward closed-form equations
can be obtained without considering the relationship between the
measurements and references by equations. To 1ncorporate the
constraint on the relationship, the localization problem by linear
least squares formula can not be convex in accordance with the
measurements.

In this dissertation, research shows the robust method to minimize
the underwater source localization errors with non-linear method,
Levenberg-Marquardt. This algorithm 1s an 1terative operation that
locates the minimum of a multi-variated function that i1s expressed as
the sum of squares of non-linear real-value. The real critical values
for the research of robust underwater source localization are
considered the sub—array location uncertainty, partial sensor failures
and sound speed mismatch.

The proposed algorithm 1s evaluated as root mean squared errors in
terms of the each and mixed value error ranges through the Monte-Carlo
simulation. It significantly shows that root mean squared errors of
the proposed method based on time difference of arrival are lower than

the result of the previous linear least squares method in many cases.

KEY WORDS :
Time Difference Of Arrival(TDOA); Direction Of Arrival(DOA);
Least Square(LS); Focused Beam-Former(FBF); Levenberg-Marquardt(LM);
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Fig. 4.1 Flow diagram of proposed method based on

non-linear least square method(Levenberg-Marquardt)
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