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Mission Descriptions

· Mission 1: Midwater Transecting
Dorado will be used to routinely acquire quantitative imaging data from a measured volume of water, with sufficient resolution to allow visual identification of animals, comparable to what we can currently achieve with MBARI ROVs.  

· Mission 2: Bioluminescence Transecting
Dorado will be used to routinely acquire quantitative imaging data from a measured volume of water, with sufficient sensitivity and resolution to detect and categorize stimulated bioluminescence.

Common to both missions:  These imaging transects will be 1 km in length and take place at 25 m intervals from the surface to 1000 m.  Additional transecting scenarios are likely, but working to achieve the aforementioned vertical and horizontal resolution requirements should enable this system to adapt to most, as they arise.  Other data required to successfully complete these missions includes concurrently collected streams of temperature, depth, salinity, dissolved oxygen data, as well as navigation and speed through water. 

Mission Specific Vehicle Configuration and Component Requirements

Imaging Module

· Imaging Camera 
Mission 1)  The camera used for midwater transecting will need to be a high resolution (525 line, or better) color or monochrome camera capable of acquiring images of sufficient sharpness to allow the identification of individual animals.  Images will need to be collected at a high enough frame rate to ensure that all animals that pass within the viewing area are observed.  Note that image sharpness is a function of illumination, shutter speed, aperture size and the speed of the vehicle through the water. 
Mission 2)  The camera used for bioluminescent transecting will require low-light sensitivity, but will also need a low image-persistence time in order to reduce “streaking”.  These types of cameras generally must be well isolated from power supply noise induced by other systems and/or motors.

· Lighting (Mission 1 only) – The amount and characteristics of lighting required to illuminate the image will be dictated by the camera chosen.  Types of lighting to be investigated include incandescent, metal halide and LED.  The ideal solution would be a low power light source in a wavelength that is not perceived by most midwater organisms (i.e., far red, or infrared LEDs).  An apparatus for deploying the light sources from the vehicle body may be required in order to reduce backscatter effects.

· Stimulation Apparatus (Mission 2 only) – In order to observe stimulated bioluminescence, a method of stimulation will be required.  This is currently achieved by extending a mesh screen in front of the camera and using the force of the oncoming water to push the animals against the screen to stimulate the bioluminescent display.

· Image Storage – Image storage may be one of the more difficult issues of this project.  In any event, the storage requirements will be massive.  The number of images collected, image resolution and method of image compression will dictate the capacity required.  A comprehensive survey will be conducted to determine what storage media will be best suited to the needs of this project. 

Other Instrument/Sensors

All of the following sensors are required to provide data at the level of precision that is currently acceptable for core ROV CTD data.

· Depth

· Salinity (conductivity)

· Dissolved oxygen

· Temperature

· Speed through water

General Mission Requirements

The following is a list of general starting point mission requirements.  It is understood that technological realities may limit, or alter them as reasonable trade-offs are made.

· Endurance: minimum of 24 hours underway.

· Range: minimum of 50 kilometers.

· Speed: sustained, stable operation at 1 knot (est. transecting speed requirement based upon presently used methodology).

· Depth Range: minimum to 1000 meters, or more.

· Auto Depth Control: to (5 meters.

· Auto Heading: to (5(.

· Navigation: maintain position within a 2 kilometer circle.

· Instruments: see above.

· Instrument data storage: hard drive, capacity YTD.

· Lighting: YTD (see above).

· Camera: YTD (see above).

· Image recording: digital, est. 22.5 hr capacity.

· Other: quiet and unobtrusive.

Mission Profile

Missions will generally be run on a 12 or 24 hr basis, day and/or night.  Initial operations will take place from a surface vessel.  Future operations of this type may benefit from a fixed deployment on a pre-positioned subsurface mooring which would allow the vehicle to recharge batteries and data-dump while moored.
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