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Abstract

Acoustic Tomography (AT) as a remote sensing method is widely used in marine monitoring. At
systems continuously monitor the current velocity, upwelling current, tidal currents, volume transport
in straits, temperature variation, etc. Although many studies have been conducted around the world on
the application of AT technique to monitor the marine, the design principles of these kinds of systems
have not been investigated yet. In this study, the principle design of the 10kHz-AT system and the
acoustic propagation of this kind of system are investigated. The results showed that synchronization
of the systems is highly important to accurately measure the travel time of acoustic waves and should
be performed on the scale of nanosecond. It is also important to modulate the generated acoustic
signals with M- Sequence to increase the range of propagation and decrease the effect of ambient
noise. Finally, the design of the transmitting power increment procedure was computed using the step-
up and matching transformers. The computational results showed that to achieve the intensity level of
190 dB re 1 pPa at 1m, a step-up transformer with 1000 rpm and a matching transformer with 70 rpm
are required. Considering the achievement of acoustic tomography technology in the Islamic Republic
of Iran, it is recommended to apply this technique in monitoring the Persian Gulf streams.

Keywords: Acoustic Tomography Technique, 10-kHz Coastal Acoustic Tomography System,
Principal Design, Marine Monitoring





