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Asi= St a2y 25 7R Ho 2 Qldte] A2 (snapshot) 7h AIgHEIO| Q1Y L2 oG AL ©A
37| o3l PAoltt, WalgAelA A3 gaAelel Histe] 2o MHRYY ANE EY ¢+ Y =B T
749 7 EA B3 7HE AR o] 95t NDC (null direction constraint)E Z-83% MCM (multiple
consiraint method) Z1¥E AZE M UeZ Atk NDOE HASHE olgste] CSDM
{cross—spectral density matrix)ol ZE e 2% £2H 4&g ZAHLE FAF2RA, 2F &97 RotAl
N HAEEH 459 oS BYUAY, o] 7|YE Pekeris ZutPof|A Q] Algdlo|d D Fafjoll A 3F FEFH
2] A @<l MAPLEO3 (matched acoustic properties and localization experiment) $AXNuid x}3¢ HLsH 0
o 1 FHi QA3 A HFHQ SBNR (signal-to—background—and—noise ratio)©] MVDR (minimum variance
distcrtionless response)i} NSP (null space projection) RTH SFAFEQICH

Y480 AEAAe, FHd B, MVDR, NSP, MCM~NDC
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Detection and localization of a slow and quiet target in shallow water environments is a challenging problem
for which it is well known that snapshot is deficient because of a fast and strong interferer. This paper
presents waveguide interference filtering technique that mitigate strong interferer problems in adaptive
matched field processing. MCM (multiple constraint method) based on NDC (null direction constraint) has
been proposed for new spatial interferer filter. MCM-NDC using replica force a interferer component to be
filterad through CSDM ({cross-spectral density matrix). This filtering have an effect on sidelobe reduction
and restoring of signal gain of a quiet target. This technique was applied to a simulation on Pekeris
wavezguide and vertical array data from MAPLEO3 (matched acoustic properties and localization experiment)
in the East Sea and was shown to improve SBNR (signal-to-background-and-noise ratio) over the standard

MVDR (minimum-variance distortionless response) and NSP (null space projection) technique,

Keywords : Matched Feld Processing, Spatial interferer filter, MVDR, NSP, MCM-NDC
Subject classification: Underwater acoustics (5.5)
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Fig 1. MFP depth sections of MVDR, NSP, and MCM-NDC
from simulated VLA data (N=15) for incoherent
broadband of 150Hz, 175Hz, and 200Hz tonal in
Pekeris waveguide. The strong interferer at the
position of (3000m,10m) and the quiet target with SIR
-30dB at the position of {(3000m. 40m) from the array
are uncorrelated.
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{3000m, 10m} and the quiet target with SIR -30dB at

the position of (3000m. 40m) from the array are
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Fig 3. Schematic of the shaflow water environment under which
the data analyzed in this article were collected in

MAPLEO3 exoeriment.
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Fig 4. Bartlett range versus time estimates from VLA data
(N=16) of MAPLEO3. The target was towed from
1700m to 5800m during the 3100sec observation.
16384 point FFTs ware used with Hanning window
and overlapped by 50%. The complex Fourier
coefficients at frequency bins of interest of total 30
successive FFTS were averaged incoherently to form
CSDM. The acoustic target was towed at the nominal
depth from 60m to 70m until 5500m range, but the
target depth was lowered to 30m after 5500m range.
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Fig 5. Ambiguity surface of incoherent broadband MVDR, NSP,
and MCM-NDC from 7 tonal which is synthesized using
the strong interferer at the position of (5500m,39m) and
the quiet target at the position of (§310m,66m) in CSDM
of MAPLEO3, The strong interferer and the quiet target
with SIR -10dB are coherent. The two "+  symbols
indicate the positions of the strong interferer and the
quiet target in Fig. S5(a) of MVDR result.
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