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Dorado Memo
Date:  10/28/02
To:  Dorado Team

Cc:  
From:  Hans Thomas
RE:  Acoustic Tasks

The current Dorado vehicle is tasked with three principal missions: multibeam acoustic survey, mid- and upper water column survey, and engineering development in support of MOOS and other MBARI missions. These missions utilize acoustic systems operating in the Low Frequency (7-15 Khz), Mid Frequency (16-32 KHz), and EHF (300-400 KHz) bands. These systems include:

Doppler Velocity Log/Acoustic Doppler Current Profiler
300 Khz



Multibeam Echosounder



200 Khz

USBL Tracking
19-27 Khz

Acoustic Modem*
9-14 Khz

Long Baseline Navigation
7-15 Khz

Obstacle Avoidance Sonar
200 Khz

Ice Profiling Sonar
200 Khz

 In addition, other acoustic systems, such as sidescan and chirp sub-bottom profilers, may be added in the future.

As Dorado moves forward into an operational science mode, the performance of these acoustic systems becomes critical. To date, acoustic performance of the LF long baseline and USBL systems has been poor. Maximum baselines for the LBL system in shallow water settings are about 1.5 km. Maximum slant ranges for the USBL system are about 800m in shallow water, although we have seen max ranges of 1100m in some settings (mainly arctic). Currently the vehicle has no acoustic modem capability, and this capability would be beneficial to development and testing, as well as operation of some of the target missions. 

In addition to these performance limitations, the current LF and MF acoustic systems have a tremendous impact on vehicle packaging. The long baseline boardset currently utilized (Edgetech PS8000) utilized tuned L/C filters for the individual receive channels, and is therefore very bulky. The power amplifier is also bulky, and is presently housed in the main electronics housing, where volume is at a premium. 

In order to overcome these performance and packaging limitations, several tasks must be undertaken. These tasks include:

Acoustic Characterization of the Vehicle in the LF and MF bands

Gather and analyze spectra of the interior, hull, and exterior self noise of the vehicle in the frequency range of 7-30 Khz. It is critical to determine the interior self noise environment, as well as hull attenuation and baffling in this frequency range, to determine optimal transducer placement and windowing. To minimize drag penalty, transducers should ideally be mounted inside the hull. This task should also identify major contributors to vehicle self-noise, and work to quiet the vehicle to the maximum extent possible. This task would most likely utilize the test tank to gather interior and near field noise spectra. ITC hydrophones, purchased for another project, are already in house and available for this task.  Gathering noise measurements in the field would require additional equipment to be purchased.

Benthos ATM-885 Modem Integration

We have had a series of discussions with Dale Green and Rick Babicz at Benthos regarding the ATM-885 modem boardset. This boardset offers the potential of not only providing acoustic communications capability, but also of providing acoustic ranging capability as well. The modem is capable of generating the CW tones to interrogate standard oceanographic transponders, and, with appropriate filtering software on the DSP, of detecting and timing the return pulses. Benthos has offered to enter into a development effort with MBARI to build this capability. They will provide technical details to MBARI to allow us to develop the filtering, timing, and tone generation software for the modem boardset. 

Acoustic Homing

Various missions, such as long range CTD survey , MBE survey and docking, can utilize a LF or MF acoustic homing capability. Ideally, this system would utilize standard CW transponders, as well as the long baseline capability, to minimize hardware impacts on the vehicle. This basic nature of this algorithm would be to interrogate a transponder as the vehicle moves horizontally through the water, and determine the appropriate trajectory to close on the transponder. If the capability is available, this system could be frequency agile so that it could shift to higher frequency bands as the transponder is approached. 

Acoustic Obstacle Avoidance

 Near-bottom surveys, such as multibeam, require the vehicle to avoid canyon walls, protrusions, and other obstructions. Currently, we utilize a small Datasonics altimeter in a forward looking mode. An improved system, with both side-look as forward-look capability, would allow the vehicle to operate in more aggressive topographies.

