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Fire boat response crews battle the blaze of the off shore oil rig Deepwater
Horizon, in the Gulf of Mexico,April 21,2010.
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Stress Wave Channel Capacity
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* Spherical Spreading for

* Cylindrical Spreading for
Deep Water

Shallow Water

P = 4mr*l
o P = 2nrHI
P: transmit power ,
I : H: height from seafloor to surface
: power density

r:transmission range
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* Acoustic wave guide

o Acoustic wave

s Stress wave
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Spreading loss can be significantly reduced!
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Stress Wave Testbed Development
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Dispersion analysis for pipe geometry

Group Velocity Dispersion Curves
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Alleyne, D.N., and P. Cawley. "The excitation of Lamb waves in pipes using dry-coupled piezoelectric
transducers." Journal of Nondestructive Evaluation I5.1 (1996): 1 1-20
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e First design e Second Design
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Pulse Position Modulation (PPM)
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[. Input ‘00’ to send
an impulse

@ ) Channel impulse
T l response
,.|"“. —

2. Cyclically send
pulses

) Received waveform

3. Input ‘Ol’ to send
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sequence
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Linearity analysis
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Frequency spectrum (dBm)

Channel Response

Channel Response
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* The offshore infrastructures can be leveraged for
stress wave communications.

* Combining different types of communication
techniques can significantly enhance network
performance in subsea environments.
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