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LONG-TERM GOALS

Development of a physical model of high-frequency acoustic interaction with the ocean floor,
including penetration through and reflection from smooth and rough water/sediment interfaces,
scattering from the interface roughness and volume heterogeneities and propagation within the
sediment. The model will aid in the detection and classification of buried mines and improve SONAR
performance in shallow water.

OBJECTIVES

1)

2)

3)

Determination of the correct physical model of acoustic propagation through ocean sediments and
scattering from sediment interfaces through the analysis of in situ measurements.

Development of predictive models that can account for the all of the physical processes and
variability of acoustic propagation and scattering in ocean environments with special emphasis on
propagation in shallow water waveguides and scattering from ocean sediments.

Development of the new experimental techniques to measure geo-acoustic parameters in the ocean.

APPROACH

1)

2)

3)

Finite Element Modeling for Range Dependent Waveguides: Finite element modeling is applied to
a waveguide with measured range dependent geo-acoustic parameters in order to calculate
transmission loss and reverberation. Two different approaches to the three-dimensional problem
are taken: axially symmetric models and longitudinally invariant modeling.

Analysis of Normal Incidence Bottom Loss Measurements for Range Dependent Geoacoustic
Parameters: Bottom loss data from 5 — 30 kHz were collected as part of the Target and
Reverberation Experiment 2013 (TREX13). These data were analyzed and range dependent
geoacoustic parameters were derived for the TREX reverberation site including bottom loss and
scattering. The data were compared with multibeam sonar data taken at the same site.
Measurements of Bottom Loss, Sediment Structure and Interface Roughness at the Glider Sensors
and payloads for Tactical characterization of the Environment (GLISTEN15) Experiment: Normal
incidence bottom loss measurements from 5-20 kHz and interface roughness data were collected
using an ROV platform as part of the GLISTEN experiment.

WORK COMPLETED

Finite Element Modeling for Range Dependent Waveguides





















Figure 10: Coda energy for the TREX track shown in Fig. 2 compare with MBS values of
bathymetry (upper panel) and backscatter (lower panel).

Measurements of Bottom Loss, Sediment Structure and Interface Roughness at the Glider Sensors and
payloads for Tactical characterization of the Environment (GLISTEN1S5) Experiment

Since the GLISTEN sea test was so recent, only preliminary data analysis has been performed. Shown
in Fig. 11 is a sample of the normal incidence bottom loss data. In the figure, a depth dependent
structure is evident. The sediment was a mud and the volume inclusions, likely due to biology based
on video data, are clearly visible. Also, a lower layer is visible over some of the area. These data have
not yet been accurately assigned latitude and longitude based on a USB tracking system.
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Figure 11: Preliminary bottom loss data from the GLISTEN experiment.

Shown in Fig. 12 is an example of the laser line profiling data. Note that the bottom consisted of many
burrows. Brittle stars and anemones were present in the area based on video data. These laser lines
will be analyzed to provide an estimate of the roughness spectrum.





