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(571 ABSTRACT

A method for processing acoustic signals received by first
and second underwater detectors. spaced from each other,
for detection and determination of range and bearing of an
underwater signal source, includes the steps of obtaining a
time series Xd of first random variables X from the first
detector, obtaining a time series yd of second random
variables Y from the second detector. and providing a
window of a selected number of digital points of time series
xd and yd. The method further includes determining distri-
bution of p(x.y). p(x). and p(y). wherein p(x.y)=joint
distribution, p(x)=distribution of X. and p(y)=distribution of
y. and estimating mutual information I(X:Y) of the random
variables X.Y whereby to obtain a measure of dependence
between the random variables X and Y in the window.
whereby to determine whether xd and yd come from a single
source. and if xd and yd are determined to have come from
the same source, computing time differential in receipt of the
X and Y signals by the first and second spaced detectors to
provide the range and bearing of the source from the first and
second detectors. The invention further relates to a system
for performing the steps of the above method.
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OBTAIN TIME SERIES xd
FROM A FIRST DETECTOR

CBTAIN TIME SERIES yd
FROM A SECOND DETECTOR

PROVIDE A WINDOW OF A SELECTED
NQ. OF DIGITAL POINTS OF TIME
SERIES xd AND yd

DETERMINE JOINT DISTRIBUTION OF p(x,y)
DISTRIBUTION OF p{x) AND OF p{y)

ESTIMATE MUTUAL INFORMATION
l(X;Y) OF RANDOM VARIABLES X, Y

OBTAIN DEPENDENCE BETWEEN
VARIABLES X AND Y IN THE WINDOW
TC DETERMINE WHETHER xd AND
yd COME FROM SINGLE SOURCE

COMPUTE TIME DIFFERENTIAL IN
RECEIPT OF SERIES OF xd AND yd
SIGNALS TO PROVIDE RANGE
ANG BEARING OF SOURCE
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