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1. Scope of Project

A camera and lighting system are needed to capture high resolution color images of the seafloor from MBARI’s Dorado AUV.
2. Requirements

2.1 User/High Level Requirements
2.1.1 Images from the camera shall allow scientists to identify animals as small benthic animals, plants and geology.  This requires that each pixel shall not be less than 1 mm in width.
2.1.2 The camera and light shall be compatible with Dorado’s existing power and instrumentation system.

2.1.3 Benthic imaging missions shall not place the Dorado in an unsafe operating regime.

2.1.4 The images shall be orthogonal with side illumination
2.1.5

2.1.6 The lights shall be separated from the camera to minimize backscatter

2.1.7 The camera shall be capable of resolving contrast across a wide range of scene lighting

2.1.8 It shall be possible to assemble images from the camera into 100 meter long photo-mosaics (what might the high end be?  Can it turn and do parallel 100 m strips that don’t necessarily overlap?)
2.1.9 An image storage device is needed that can store all of the images from each dive
2.2 Design Derived Requirements
2.2.1 The camera shall have a field of view of 3 meters wide from an altitude of 3m. (In my experience the difference between 2 and 3m altitude can darken images greatly.  Do we know that 3m will be close enough for adequate contrast?)
2.2.2 The camera shall have a resolution of not less than 3000 pixels (is this 3000w x 2000l pixels)
2.2.3 The camera system shall be capable of imaging from altitudes of 3 or more meter off the seafloor. (This should be possible but recall that the light path is 6m or more and reds will be greatly faded)
2.2.4 The lights shall be spaced at least 1 m from the camera and be positioned for oblique illumination.

2.2.5 The camera shall have at least 12 bits of dynamic range

2.2.6 The camera system shall be capable of capturing 67 images continuously, with at least 25% overlap (Is this a buffer issue?)
2.2.7 The camera system shall be capable of storing 1000 images per mission

2.3 Environmental Requirements
2.3.1 The camera system (camera, lights) shall be pressure resistant to 4000 meters (Even if the Dorado cannot go to that depth, it would be very unfortunate if the system could not be ready adaptation for use at Sta. M at 4100 m.)
2.4 Operational/ Maintenance Requirements
2.4.1 It shall be possible to download images from the camera without removing the camera from the vehicle, or removing any underwater cables.

2.4.2 It shall be possible to download images while the AUV is still in the water

2.4.3 The camera system shall not require fresh water rinse after each dive
2.5 Design Constraints
2.5.1 The camera shall not weigh more than 15 lbs in water
2.5.2 The camera shall not be larger than 9.5” diameter and 24” long

2.6 Other Constraints
2.6.1 The camera and lighting system shall be ready to install by April 2008
2.6.2  The camera, lighting and AUV integration components shall cost less than $41k

3. Interfaces

3.2 The camera shall be controllable with a RS-232 serial or Ethernet 

3.2 The camera and lighting system shall accept 32 Vdc nominal, and draw a maximum of 5 amps and consume less that 1 kWh of energy in a single dive.
