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B Determine the significance of
transducer depth on bottom moored
mine detection




NEVAREE ance

L

" Litteralfengagement

a VInE rfa_[e
= Diesellstibmarines
B Unmanned Undersea Vehicles (UUVS)




SSYGRAB
Jienensive Acoustic Simulation
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u Navy: standard model for active and

passive range dependent acoustic
propagation, reverberation and signal
excess

m Frequency range 600Hz to 100 kHz
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CASS performs: signeifexcess

calculatioQ*
The GRAB model is a subset of

the CASS moedelfand s main
function|Is to compute
elgenrays and prepagation loss
as inputs in the CASS signal
excess calculations.

CASS
Comprehensive Acoustic
System Simulation

Propagation Model 1: FAME

Propagation Model 2: GRAB
Gaussian Ray Bundle

Environmental Interpolations
Environmental Model Interpolations
Surface and Bottom Forward Loss
Volume Attenuation
Sound Speed Algorithms

Propagation Model 3: COLOSSUS
Propagation Model 4: AMOS equations
Backscatter Models
Reverberation
Noise Models
Signal to Noise
Signal Excess
Graphic Displays
System Parameters (Beamforming)

OAML GRAB v1.0

Call GRAB
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y - SEIPENENSIVE Acoustic
“@er Ign_- gIsystem/Guassian
REVAEIREIE(CASS/GRAB)

u [nrthENERABNnedellthe travel time, source angle, target
Sanole, andipliaselof the ray bundles are equal to those
ValUES fieIMigE! CIassIC ray path.

u [The manrdiference between the GRAB model and a classic
ray! path is that'the amplitude of the Gaussian ray bundles
IS glebal, affecting all depths to some degree whereas
classic ray pati amplitudes are local. GRAB calculates

amplitude glelally: by distributing the amplitudes according
to the Gaussian eguation
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foWard e NG senar,

similar to the Acoustic
Perfermance oﬂne
AN/SQQ-32.

The AN/SQQ-32 Is the

key mine hunting B N
component of the U.S. %ﬂ"*
Navy’s Mine Hunting

and Countermeasure

ships.
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AN/SQQ-32 Pictorial Description  potection And
The ANf5Q0Q-32 Is A Critical Part Classification

Of The MCM fMHC Combat System.

It Frovides Long Kange Mine Detection,
Classification, And Marking For
Subsequent SweepingfDestruction. | .
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= Wind speed
m Bottom type grain size

Index

® Freguency min/max

m Self noise

m Source level

m Pulse length

m [arget strength/depth
m [ransmitter tilt angle

B Surface scattering
/reflection model

m Bottom scattering
/reflection model
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IVRENEEeAcCOUStIC Properties

Grain Long Name Sound Wave Voiume Spectral
Composition Size Speed Number Parameter Parameter
Ratio Ratio - -

-90 RQUGH ROCK 25000 001374 0.0020 325 0.206830
-71.0 ROCK 25000 001374 0.0020 3.5 0.018620
-3.0 COBBLE 1.8000 001374 0.0020 325 0.016000
-30 GRAVEL 1.8000 0.01374 00020 3.25 0.016000
-30 PEBBLE 1.8000 0.01374 0.0020 3.25 0.016000
-1.0 SANDY GRAVEL 1.3370 0.01705 0.0020 325 0.012837
05 VERY COARSE SAND 1.3067 0.01667 0.0020 3.2 0.010573
0.0 MUDDY SANDY GRAVEL 1.2778 0.01630 0.0020 325 0.008602
05 COARSE SAND 1.2503 001638 0.0020 3.25 0 006857
05 GRAVELLY SAND 1.2503 0.01638 0.0020 325 0.006857
10 GRAVELLY MUDDY SAND 1.2241 0.01645 0.0020 3.25 0 005587
1.5 SAND 1.1782 001624 0.0020 3.25 0.004445
1.5 MEDIUM SAND 1.1782 0.01624 0.0020 3.25 0.004445
20 MUDDY GRAVEL 1.1396 0.01610 0.0020 3.2 0.003498
25 FINE SAND 11073 0.01602 0.0020 3.25 0.002715
25 SILTY SAND 1.1073 0.01602 0.0020 325 0.002715
3.0 MUDDY SAND 1.0800 0.01728 0.0020 325 0.002070
35 VERY FINE SAND 1.0568 0.01875 0.0020 325 0.001544
40 CLAYEY SAND 1.0364 0.02018 0.0020 325 0.001119
45 COARSE SILT 10179 0.02158 0.0020 325 0.000781
5.0 SANDY SILT 0.9999 0.01261 0.0020 3.25 0.000518
55 MEDIUM SILT 0.9885 0.00676 0.0010 3.25 0.000518
5 SAND-SILT-CLAY 0.9885 0.00676 0.0010 3.25 0.000518
6.0 SILT 0.9873 0.00386 0.0010 3.25 0.000518
6.0 SANDY MUD 0.9873 0.00386 0.0010 3.25 0.000518
k] FINE SILT 0.9861 0.00306 0.0010 3.25 0.000518
6.5 CLAYEY SILT 0.9861 0.00306 0.0010 3.25 0.000518
7.0 SANDY CLAY 0.9849 0.00242 0.0010 325 0.000518
75 VERY FINE SILT 0.9837 000194 0.0010 3.25 0.000518
8.0 SILTY CLAY 0.9824 0.00163 00010 325 0.000518
0 CLAY 0.9800 0.00148 0.0010 3.25 0.000518
100 0.9800 000148 00010 3.5 0000518
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S ShalleywaEnsducer: 17 ft (5.18 m)

s Deep Transducer (25 m)

m Water depth: 30 m
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m Coarse sand to silt bottoms




Signal Excess @ 17FT Histogram
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Signal Excess @ 25M Histogram
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Range = 300 m)
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Peak Difference @ 300M
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NNESOLLENI YPE aRcWina variability are
Mo ianiersandy’silt detections

n AcoUSUGUREErtainty due to boettom type and
wind dataswvariability 1s on the order of a few
decinels

m Deep transducers provide higher signal
excess for most detectable cases
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A -
SENEC PrOVEMENLS ofi a few decibels
. aré significant for detection
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-
B Employment ofi sensors deeper aids
bottom moeored mine detection




