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Overall Objective:

We seek a deep ocean seafloor mapping capability enabling collection of 1-cm lateral resolution topography coregistered with 2-mm resolution color photography. 
· We want to field this capability on an autonomous platform capable of surveying seafloor with arbitrarily complex topography, including vertical walls with reentrants and overhangs. 
· It should be possible to achieve full coverage of regions designated within previously obtained 1-m lateral resolution bathymetry.
· Repeated surveys must be comparable so as to enable detection of change at the data resolution. 
· The system should be optimized for performing low altitude surveys in complex terrain, but it should also be capable of operations intended to sense and/or follow objects and animals in the water column.
Sensors:
· Lidar is the best available technology for obtaining 1-cm lateral resolution bathymetry. 
· We include a high frequency, narrow beam multibeam echosounder to enable collection of lower resolution bathymetry from higher altitudes and when water is turbid. 
· Multibeam sonar requires in situ speed of sound derived from either CTD or SV sensors

· A combination of a color still camera and multiple light sources are required for the photography. 
· The secondary priority desire to sense animals in the water column adds secondary priority sensor requirements:

· Multibeam sonar (fish, squid, etc)

· Stereo photography (sizing fish)

· Video + continuous lighting

Navigation:
· High precision navigation is required to achieve full coverage of the intended survey volume.

· Realtime navigation must be self-consistent to a precision  of 1/10 the typical survey line spacing (3-m if sensors have 90° field of view), which is about 0.3-m

· High quality, DVL-aided INS

· Localization relative to pre-existing surveys and/or earlier data from the current survey should be possible

· realtime terrain aiding to navigation

· realtime vision aiding to navigation

· External navigation aiding should be possible

· USBL tracking communicated via acoustic modem

· LBL
Platform:
· The platform must be untethered and capable of autonomous operation (e.g. must be an AUV).

· The entire system should be depth rated to at least 4000-m to match the capabilities of ROV Doc Ricketts, and a 6000-m depth capability is desirable.
· The need for very high resolution topography and photography requires that surveys be “low-altitude”, or more specifically, involve low standoff distances with the magnitude of the desired standoff distance (~3-m) deriving from the sensor characteristics and the required resolution. 

· The need for consistent lighting in the photography to enable decent photomosaicing requires that the platform be able to orient the sensor package normal to the seafloor being imaged. 
· The need to operate in “arbitrarily complex topography” with standoff distance ~3-m implies a highly maneuverable, hover-capable AUV.
Functional Requirements

1. General Requirements

1.1. This survey system shall enable the collection 

2. Sensors

3. Navigation

4. Platform

5. Operational

6. Environmental
7. Data Processing

What do we need to know to determine feasibility and first order characteristics

Minimum survey capability

· 100 –m x 100-m survey achieved in one day of operations

· Altitude = 3 m

· Track spacing = 3 m

· Maximum survey speed = 0.5 m/s

· Handle 0.25 m/s

· Track length >= 4000 m per survey

· Hotel load (~1685 W)
· Core Vehicle (325 W)
· MVC (100W)
· Image processing CPU (100 W)
· OA sonar (20 W)
· CTD (5 W)
· USBL (5 W)
· Acoustic modem (5 W)
· INS (20 W)
· DVLs (35 W each, 70 W total)
· Propulsion

· Thrusters (Guess 600 W for complex terrain survey)

· Survey sensors (760 W)
· Multibeam (180 W @ 5 Hz)

· Lidar (130 W per head, 260 W total)

· Lighting (300 W for current strobes)

· Cameras (20 W)

