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Abstract

The objectives of Matched Field Processing(MFP) include source
detection and localization or the estimation of parameters in the
ocean waveguide. It is generalized beamforming method which uses
the spatial complexities of acoustic fields in the ocean waveguide.

In this thesis, MFP for locating an acoustic point source in the
ocean using vertical array is extended to moving source tracking
problem. For this purpose, The simulation experiments were attended
by using a shallow water environment. The replica field were
calculated by KRAKEN acoustic propagation model. For simulation
of moving source, the following assumptions are made. (1) Source
trajectories distributed in fixed region, (2) source depth is fixed and
move in straight lines, (3) source speed and source level is constant.
In these assumption, moving sources are modeled as sequential point

sources on rectangular grid. This study used Bartlett, MV, RMV



methods for matching processor and applied conventional tracking
algorithm(CTA).

Based on simulation experiment, the CTA results show that all of
matching processor accurately estimated to moving source tracking.

Consequently, this thesis have showed that MFP can be applied to

moving source tracking problem.
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(linear wave equation)

25_ 1 0°d
Vo= ¢’ ot?
v? Laplacian operator, @ potential
(sound velocity), t
Q= ¢e '
) potential . @
(2.2) (2.1
Vip+ k’p= 0

(2.1)

, C

(2.2)

(2f)

(2.3)



k (wave number) [2]

(2.3)
82Q 1 J¢ 82Q 2 _
o1 2 + r o + 522 + k(z)¢= 0 (2.4)

(24) Helmholtz(elliptic reduced)

(2.1)

21

k4

=
& 7=constant{plane

r=constant
{oylinder)

B=conslant
{plana)

21



2.2

( ) Helmholtz ( )

(Ray theory) (Wave theory)
(Range independent, RI) (Range
dependent, RD)

Helmholtz (Ray theory),
(Normal mode), (Multipath expansion),
(Wavenumber integration), (Parabolic equation)



hybrid

near field

(phase error)

2]

21



(Ray theory)

(Normal mode)

(Multipath expansion)

(Wavenumber hybrid
Integration) )

near field

(Parabolic Equation)

21




2.3 KRAKEN

231

1970

(coupled normal mode model)

2.3.2

(2.1)

- 11 -



o(z) :z ( p(lz) dzd(zz) )+ ( Cz“(’zz) ] kz)Z(z)= 0

Z(0)= 0

dz _
dz (P)= 0

Sturm- Liouville

=

3
=

ERN

Zn(z)

p(r 2)= 2 Ro(1)Zn(2)

Helmholtz

- 0(r)z,(zs)
2mr o(zs)

ﬂlH

oR ,
Sl ) -

Hankel

Ri(r)= Z (z)H? (K r)

S
4o(zs)

(radiation condition)

Hankel

- 12 -

(2.5)

Zn(z)

(2.6)

(2.7)

(2.8)



ikl
. } I 4 m.‘ e m .
p(r'z)z—p(zs)l\/S_m e '” mlznlzm(zs)zm(z)—\/k—m (2.9)

i V2
TL(r,z)~- 20log|——~+ 57

o(zg)

. 1980

3]

- 13 -

r

o0 ikl
2, Zn(zZn(2) 77— | (210)



3.1

Hinich(1973 )
; Cramer- Rao
Maximum likelihood equation [1].
Bucker(1976 )
2 (detector)
AMS ,

Conventional
[1].
Klemn(1981 ) Approximate Orthogonal Projection
(adaptive processing)
(sidelobe)
[4].

Heitmeyer M oseley Fizell(1983 ) Conventional

- 14 -



(cross correlation)

shapshot , Pekeris
Green's ,
AMS [4].
Burov(1984 ) (covariance)
(noise) M al'tsev
(LMS)
, (rank) [4].
Fizell ~Wales(1985 )
1982 FRAM
47Hz

, Capon's Minimum Variance Distortionless Filter

(MVDF) . Tappert(1985 )
, Conventional Green's
, AMS
. Shang(1985 ) (eigen- function)
(shifting)
, 1986 modal

phase unwrapping [4].

Kravstov(1988 ) (Rays) (M odes)

[4].
Borodin(1992 )
[4]. Westw ood(1992 )
[5], Zala(1992 )

[6].

- 15 -



Lim(1994 )
. Michalopoulou(1996 ,1998 )

Multi- tone
Coherent [7].
Krolik(1997 ) MV- EPC
[8], Tantum(1998 )
OUFTA [9].

- 16 -



3.2

3.2.1
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4.2
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5.2.3
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(km)

Num of

Sample Bartlett MV RMV
1st 5.82 5.82 5.82
2nd 5.94 5.9 5.9
3rd 6.04 6.0 6.0
4th 6.12 6.12 6.12
5th 6.22 6.26 6.26
6th 6.32 6.34 6.34
7th 6.42 6.42 6.42
8th 6.52 6.5 6.5
oth 6.62 6.62 6.62
10th 6.72 6.72 6.72
11th 6.82 6.8 6.8
12th 6.92 6.94 6.94
13th 7.04 7.0 7.0
14th 7.12 7.1 7.1
15th 7.22 7.22 7.22
16th 7.32 7.34 7.34
17th 7.42 7.44 7.44
18th 7.5 7.48 7.48

5.1 ( :74m)
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