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1 INTRO DUCTIO N
Matched-Field Processing (MFP) has been used to 
process underwater acoustic data for many years and 
has recently been proposed for use in radar. In MFP 
the measured data  is matched against predictions to 
produce an “am biguity” surface which contains the 
matches for all possible source positions in a search 
region. Consequently the value of the ambiguity sur­
face at any point reflects the likelihood that the source 
is at that position in the search region. This paper de­
scribes an efficient algorithm for tracking an acoustic 
or electromagnetic source in scenarios in which the 
source position is ambiguous during any single look. 
The source is assumed to be moving at constant speed 
in a two or three dimensional region and its track is a 
concatenation of linear and circular subtracks. Such 
an algorithm enables low signal-to-noise (SNR) ratio 
targets to be detected or localized by the tracker when 
the source is not detectable or can not be localized on 
a single snapshot.

2 THEORY
The algorithm finds the statistically significant sub­
tracks formed by joining the highest peaks on pairs 
of ambiguity surfaces. Such an algorithm is much 
more efficient than  exhaustive ones which find tracks 
through all possible source positions [1]. For the sce­
nario in this study, 20 km x 20 km x 100 m, 1034 
tracks would be examined with an exhaustive algo­
rithm. It has been shown for an efficient algorithm 
that detectable source tracks will be examined with 
high probability [2]. Weighting the matches a t each 
position in proportion to the expected signed level en­
ables detection of sources with track SNRs as low as 
10 dB [1].

3 EXAM PLE
During PACIFIC SHELF 93 narrowband acoustic data 
at 45 Hz was collected on a 16 element vertical line ar­
ray off Vancouver Island in range-dependent shallow-

water a few hundred meters deep. This data was 
employed to form ambiguity surfaces in a  range and 
depth wedge on 30 bearings covering the ocean volume 
through which the source passed. A 3-dimensional 
tracker that examines linear tracks, including diving 
tracks, was applied to the 3D ambiguity volumes form­
ed from the 30 range-depth surfaces at each time in­
terval. As seen in the figure the highest tracks, in the 
range-depth wedge 0-16 km X 34° X 100 m, approx­
im ated the source track from GPS and radar which 
has a 200 m range and 10 m  depth uncertainty. This 
agreement was obtained despite a very limited knowl­
edge of the geoacoustic properties of the environment 
and bathymetry.
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Noise Control Rtxhicts & Systems
for the protection of personnel... 
for the proper acoustic environment...
engineered to meet the requirements of Government regulations

Eckoustic®
Functional
Panels

Durable, attractive panels having outstanding sound ab­
sorption properties. Easy to install. Require little main­
tenance. EFPs reduce background noise, reverberation, 
and speech interference; increase efficiency, production, 
and comfort. Effective sound control in factories, machine 
shops, computer rooms, laboratories, and wherever people 
gather to work, play, or relax.

Eckoustic®
Enclosures

Modular panels are used to meet numerous acoustic 
requirements. Typical uses include: machinery enclosures, 
in-plant offices, partial acoustic enclosures, sound labora­
tories, production testing areas, environmental test rooms. 
Eckoustic panels with solid facings on both sides are 
suitable for constructing reverberation rooms for testing 
of sound power levels.

Eckoustic®
Noise
Barrier

#  Noise Reduction #  Machinery & Equipment |
Curtain Enclosures Noise Dampening

The Eckoustic Noise Barrier provides a unique, efficient 
method for controlling occupational noise. This Eckoustic 
sound absorbing-sound attenuating material combination 
provides excellent noise reduction. The material can be 
readily jnounted on any fixed or movable framework of 
metal or wood, end used as either a stationary or mobile 
noise control curtain._________________________________

Acoustic Materials 
& Products for
dampening and reducing 
equipment noise

Multi-Purpose
Rooms

Rugged, soundproof enclosures that can be conve­
niently moved by fork-lift to any area in an industrial or 
commercial facility. Factory assembled with ventilation 
and lighting systems. Ideal where a quiet “ haven”  is 
desired in a noisy environment: foreman and supervisory 
offices, Q.C. and product test area, control rooms, con­
struction offices, guard and gate houses, etc.

Audiometric
Rooms:
Survey Booths & 
Diagnostic Rooms

Eckoustic Audiometric Survey Booths provide proper 
environment for on-the-spot basic hearing testing. Eco­
nomical. Portable, with unitized construction.

Diagnostic Rooms offer effective noise reduction for all 
areas of testing. Designed to meet, within ± 3  dB, the 
requirements of MIL Spec C-81016 (Weps). Nine standard 
models. Also custom designed facilities.

An-Eck-Oic*
Chambers

Echo-free enclosures for acoustic testing and research. 
Dependable, economical, high performance operation. 
Both full-size rooms and portable models. Cutoff fre­
quencies up to 300 Hz. Uses include: sound testing of 
mechanical and electrical machinery, communications 
equipment, aircraft and automotive equipment, and busi­
ness machines; noise studies of small electronic equip­
ment, etc.
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