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Acoustic Backscatter Processing

We want:;

1- to be able to produce a normalized
backscatter mosaic suitable for geologic and
habitat interpretation as well as object detection

2- to analyze the acoustic backscater in as
guantitative a way as possible for seafloor
characterization and object detection
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|mpedance Contrast and Roughness

I ncident Reflected
wave component

Roughness
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Radiometric and Geometric
Distortions

& Transmit Power & Sant-range
& Recelver Gan

& Pulse widths

2 Areaof insonification

& Attenuation in the water column

« Refraction in the water
column

= Foreshortening

& Seafloor Slope ~ layover
25 Sediment Angular Response & Positioning
&5 Spherical Spreading . Variationsin trajectory

2 Beam patterns

_ = Variations in speed
& Speckle noise

=« Variationsin attitude
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Acquisition Parameters

Transmit Power and Recelver Gain

10/17/2006 INMARTECH-2006






Transducer Properties
TX Beam Pattern
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Red - Original Backscatter
Blue - Slope Corrected Backscatter
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Speckle Noise
stochastic fluctuations
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' Different Backscatter M easurements.

&sSldescan Sonar
= two long time series of backscatter strength for each
received ping
eMultibeam Sonar
= one value of average backscatter strength per beam
= onetime series of backscatter strength per beam

= two long time series of backscatter strength for each
received ping
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packscatter strength fos

each received ping

fime series that would be recetved Dy transmit armay

From JHC
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time series receiwved by heam steered 55 degrees of vertical

/“\

time series recerved by beam steered 60 degrees of vertical

™

time series received by beamn stecred o5 degrees of vestical

A

tme =eries recerved by beam steered 70 degrees of vertical

A N

overlay of the two fime senes for comparison
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From JHC

Slmrad “beam time-series™

10117/2006 Reson “snippet” INMARTECH-2006



Sources of Backscatter

1 Snippets
> Beam Average Backscatter
3 Sidescan Time Series
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Corrected Backscatter

Corrected for Radiometric and Geometric Distortions
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& AVG Correction

=~ Sediment angular response
&5 Homography M apping

= Mapping two pings at atime
& Anti-Aliasing

=~ Multiple resolutions

& Overlap

= Automatic overlap handling

& Feathering
= Reduced seams
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Seafloor Angular Response

AV G corrections

Trend Adaptingwarrect 200
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Seafloor
Characterization

Backscatter
MosalCcs
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ft

Overlapping and feathering ‘¥
Reduce seam artifact between overlapping lines

e

& Based on aquality
factor stored for each
sample

2z Buffer zone around the
Seam
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Mosalcking Technigque
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Stanton Bank
Acoustic Backscatter Mosaic
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*Based on saismic reflection AVO,
Linking the measured angular response
to actual seafloor properties.

eConstrained Iterative Inversion of the
a mathematical model

«Constraints based on Hamilton
relations for sediment physical
properties

*Theinversion isregularized by the
adjustment of the AV O parameters and
not by the adjustment of the model

parameter,
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Inverted Properties

|mpedance
[-1.08 , 4.46)

Roughness (cm)
[2.18, 6.71]
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Inverted Properties

200 0 200 400 Meters
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and AV O Parameter
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Impedance Ratio: Constrained Inversion

1.0 ' ’ : * : : : : ’ :
098 100 102 104 106 108 1.10 1.122 1.14 1.16 1.18 1.20

Sound Speed Ratio: in-situ measurement
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& Acoustic Impedance
= Roughness
& Volume Scatter
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Total Backscattering Cross Section

?.(?) per unit solid angle, per unit area

2.P2NR £ .

| 0 A Acoustic
Source

«? - Grazing angle

«R -Slant range

&, _Source intensity (db re 1?Pa/m)
&l - Backscattering intensity

A» 9 C2.R?,
T 2.005?)
C = Sound speed

? = pulse length
?,— Along track beam width
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