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Introduction

In December 2000 the MBARI Dorado team ran a set of AUV missions in Monterey Bay with the prototype Dorado nose section, tail section, and 66 inch midbody.  The performance of the vehicle was such that it demonstrated that the existing prototype is at least nominally functional.  

The vehicle in its present configuration does not completely meet the functional specifications generated during the review of November 2000.  This document attempts to relate the current state of the vehicle to those functional specifications in each of the categories set forth in that document.   Proposed actions for the year 2001 are also set forth in each section.
4.1 Vehicle Size, Structure, and Weight Parameters

Current Dorado System State

The prototype Dorado vehicle as built meets the general requirements of this portion of the functional specifications.  The size and weight parameters have proven to be appropriate for a vehicle designed to support a variety of payloads which are in the same size class as those instruments which are typically carried on a CTD rosette.  The successful tests in the year 2000 with the 66 inch midbody have proven that the vehicle can support the larger payloads to which MBARI is committed.  

Comments

Gains in packaging of core systems may lead to a more versatile and science capable vehicle in its shortest configuration, and the production of this vehicle with a one-piece hull may prove to be an upgrade path.

Proposed Actions for 2001

None

4.2 Vehicle Performance


Current Dorado System State

The prototype Dorado vehicle as built meets the general requirements of this portion of the functional specifications.  It is optimized for operations at 3 knots and has proven capable of greater speeds.  The vehicle has proven the ability to maintain depth at 1.0 m/s and pitch at 0.75 m/s.  Operation at 0.75 m/s appears promising.  The vehicle has proven capable of maintaining pitch angles of 30 degrees but has not been tested to 45 degrees.

Depth is currently limited to 100 m by site-poured syntactic foam used for flotation.

Comments

Efforts in the area of vehicle performance should be focused on developing the control for the longest payload that we will be expected to support, namely that of the ALTEX mission.

Controlling the vehicle at higher pitch angles and slower speeds can be investigated.

Proposed Actions for 2001

1.   Test control gains for longest vehicle configuration early in 2001.

2. Replace site-poured foam with that tested to 4500 m.

4.3 Vehicle Operations

Current Dorado System State

The prototype Dorado vehicle as built does not address or fails to meet many of the components of this portion of the functional specification.  

The launch and recovery ramp has been operated in sea conditions ranging from calm to moderate aboard a small local research vessel (LOA = 55’).  The current system appears to be a promising prototype, but is not a complete solution.  It is not self contained, requires an A-frame for ramp articulation, and a winch each for vehicle motion fore and aft along the ramp.

There is no mission planning utility.  A utility to check mission plan syntax was recently developed.  The current simulator runs strictly in real time and is therefor of limited use for confirming the validity of long mission plans.

There is no graphical feedback of vehicle sensor or actuator data.

We have yet to navigate the vehicle via its exisiting long baseline acoustic boardset, and GPS performance has proven unable to reliably provide position updates to the vehicle’s navigation code.  There is no DVL or acoustic modem.

Comments

Enhancement of launch and recovery system probably ought to be undertaken in the context of operations off of the converted P/V San Francisco.

The development of a mission planning utility and graphical interface is of moderate importance and would ease mission planning, but there are other software tasks of higher priority.  

The existing navigational capabilities of the vehicle, if completely realized, are sufficient for the majority of the missions that the vehicle will be expected to run.  Aiding the current dead reckoning with a DVL will provide additional capability – it is expected that existing software from Bluefin and that used on Tiburon will provide a significant base for this integration.  We have a 1.2 MHz instrument available for initial testing.  Enhancing navigation is of higher priority than acoustic communications.

The high latitude operations are considered separately, due to our dependence upon Litton to deliver the proposed heading reference system. 

Realizing our current capabilities and then enhancing them will enable both unattended vehicle operations and those of long duration.  This aspect of the vehicle is arguably that which is the most ripe for improvement. 

Proposed Actions for 2001

Vehicle Navigation

1. Get a working GPS antenna.

2. Navigate the vehicle via long baseline system.

3. Integrate a DVL for aided dead reckoning.

4. Integrate the INS when received from Litton.

Launch and Recovery

1. The AUV team should participate in the development of functional specifications and design of the LRS for the R/V Zephyr
Vehicle Operations

1.  An integrated mission planning utility/vehicle navigation system/file transfer utility should be investigated, but enhancing the capabilities of the vehicle should take precedent.

4.4 Vehicle Payloads

Current Dorado System State

The prototype Dorado vehicle as built meets the general requirements of this portion of the functional specifications.

The science payload at present consists of conductivity and temperature sensors.  The communications bus cable contains 13 spare 22 AWG conductors.  The addition of each additional core serial device (eg. DVL) would reduce the number of spare conductors by two, and the addition any ethernet device (eg fuel cell) would reduce the number of spare conductors by 4.  There is regulated power (5,12, and 15 VDC) available at each junction box.  6 12 bit analog channels can be logged with the CTD data.  Cables are lead to communications and power connections inside the junction boxes through Dorn fittings.  There are 3 spare serial ports on the MVC.

Comments

The ability to gracefully integrate a variety of payloads into the vehicle both physically and electrically will yield substantial returns over the operational life of the vehicle.  

The power system architecture as built regulates all power locally in each section.  This assumes that there is an atmospheric housing in the payload section.

The vehicle as built will be somewhat limited in its ability to acquire data, and increasing its capability without adding conductors to the bundles running the length of the vehicle implies a “data concentrator” style solution.  

Additional serial ports will probably be required. 

Proposed Actions for 2001

1. Replace one of the 4-port serial boards on the MVC with an 8-port board.  Instead of 12 we would then have a total of 16 ports with a minimum of 4 dedicated to science payload.

2. Investigate the possibility of a bus-based solution to analog and digital i/o, perhaps combined with power regulation.  This would yield the possibility of reducing the number of vehicle-long cables and reducing the number of connectors by combining the data and power bus.

4.5 Vehicle Maintenance

Current Dorado System State

The prototype Dorado vehicle as built does not meet the majority of the requirements of this portion of the functional specifications.

It takes two people 10 minutes to open the fairing for inspection of any of the internal systems.  The pressure housings cannot be sealed in place – cables must be de-mated and the sphere mounting plate must be removed from the hull in order to access the equator of the pressure housing to apply the sealing strip.  Most of the electronic boards in the main pressure housing are inaccessible without de-mating additional connectors.

Battery swaps requires two people one hour.  To do so and reseal the battery pressure housing requires that bus cables be de-mated and the battery sphere mounting plate be removed from the vehicle.  The battery quadrant voltage can be monitored externally and logged via the Metrabytes.

There is no external visual indicator for power state of vehicle.

There is no external visual indicator for status of location devices.

There is no support van.

Comments

The packaging of the interior of the control sphere to allow for testing of the system without dissassembly is of high priority.

There is the potential to reduce the number of pressure housings by installing the location aid electronics and backup batteries (combined via diodes with the main power system) and this should be pursued.  The housing for the tailcone electronics can be reduced in size by a factor of three.

An enormous benefit will be derived from elevating the sphere mounting plates so that the spheres can be sealed in place, ie without demounting the plates or demating connections.  This would greatly streamline the silver-zinc battery swapping and reduce the number of cycles on the intra sphere connectors.

Proposed Actions for 2001
1. The packaging of the aft section of the vehicle should be reviewed as a system.

2. The sphere mounts should be modified such that the spheres can be sealed in place.

3. The control sphere internals structure should be modified so that the entire unit can be removed from the pressure housing without demating any connectors.

