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Scenario

Active acoustic barrier typical scenario

Distant ships
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Acoustic propagation

Ideal waveguide, f=717 Hz, rigid object 2 m ()

TRACEO - ldeal waveguide, 717 Hz

TRACE - Ideal waveguide, 717 Hz
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Canonical scenario TL

Downward refracting, =500 Hz, rigid object 1 m ()

1 5[]9 1 51 "':I- m.lllﬂ TRACEO - Canonical profile, 500 Hz
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Canonical scenario TL: multiple sources

Downward refracting, =500 Hz, rigid object 1 m ()

TRACEQO - three sources, 500 Hz
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Active target detection: binary hypothesis testing

Received signal model:

yr(n) = hi(n)s + wr(n), k=1,..., K, n=0,....,N—1
deterministic signal, AWGN wg(n) : N (0, 0?)
Multidimensional data set: (time x space)
Yo = Has + Wy

Binary hypothesis testing

Hy: there is no change in the received signal, y, = H,s + w,
Hi: the received signal has changed, y, = H,s + w,
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Optimal detector

Likelihood ratio

p(Ya/H1>
¥e) = Dyt
Detection statistic
Lt(ya) — z_: [yT(n)I:I(n)s — yT(n)H(n)s] > ’7/
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Optimal detector performance

Probability of detection and false alarm

Pp =@ [V/ G 636@)]

V U2€x—a~c
- (69050 — 6:13)]

02%€,_=

Pra=Q [fy

Pp=Q Q7' (Pra) — Ver 2/07]

where €, = ij:_ol x1'(n)x(n), is the energy contained in signal z(n), received on the

K-sensor array in the time interval [0, N — 1].
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Simulation results: optimal detector performance (1)

L=16, K=10, SR=270 m, F=5 kHz, BW=100 Hz, cylinder 1m()
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Simulation results: optimal detector performance (2)

L=16, K=10, Pfa=10"3, F=5 kHz, BW=100 Hz, object 1m{)
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Detector implementation: MFP / TR based

MFP-type: a) invert for acoustic model parameters when no target present
b) use previously inverted parameters for forward search using
object at trial locations — estimate of object location

TR-type: realize that L(y,) is composed of two matched filter outputs,

sampled at time N — 1.
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TR multiple focusing example

L=16, K=10 (#3 & #5), SR=3.8 km, F=500 Hz, BW=100 Hz

Received energy field
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TR implementation
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Detector performance: TR vs. optimal

L=16, K=10, Pfa=10"3, F=5 kHz, BW=100 Hz, object 1m{)
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Conclusions and perspectives

Conclusions

e TR allows for a near optimal detector implementation
e the forward field has enough structure for detection
TRACE/TRACEOQO forward scattering modelling tool

(near) Future work

e test in real conditions: 8 transducers, 16 hydrophones

(2-16 Sep 2007, Hopavagen Bay, Trondheim, Norway)
include backscatter on TRA

study the target approach to the barrier
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