Benthic Rover System Design Requirements

1. Operations:

1.1. Depth: 
10 m to 6000 m

1.2. Duration:
7 Months (50 sites, 3 days/site + 1 day transit)

1.3. Speed:
Minimum of 0.012 cm/sec (1 day to move 10 m)

1.4. Range:
1 km max  (10-20 m between sites)

1.5. Recovery

1.5.1. Acoustic releases (2)

1.5.2. Argos Transmitter

1.5.3. VHF beacon

1.5.4. Strobe

1.5.5. ROV manual drop-weight release accessible from either side of vehicle

1.6. Weight:
Maximum of 3400 kg

1.7. Sediment loading in water: Minimum 50 kg/m2, maximum 100 kg/m2
1.8. Materials: Titanium or plastic only to resist corrosion

2. Imagery:
2.1. Cameras

2.1.1. Transect camera

2.1.1.1. The transect camera captures images every 2 meters during transits and once every 8 hours during incubation

2.1.1.2. Resolution:
4-5 Mpixels

2.1.1.3.  Color:

Color cameras

2.1.1.4.  Compression:
JPEG is okay

2.1.2. Chamber cameras

2.1.2.1. The two chamber cameras capture images before and after each chamber insertion, and every 8 hours during incubation

2.1.2.2.  Resolution:
4-5 Mpixels

2.1.2.3.  Color:

Color cameras

2.1.2.4.  Compression:
JPEG is okay

3. Instruments:

3.1. Sediment Community Oxygen Consumption

3.1.1. Oxygen sensor (specs for Aanderaa 3830 optode)

3.1.1.1. Range: 0-500 uM (concentration)

3.1.1.2. Resolution: <1 uM

3.1.1.3. Response time: < 25 sec

3.1.1.4. Accuracy: < 8 uM

3.1.1.5. Stability: ???

3.1.2. Number of chambers: 2 (100% redundancy)

3.1.3. Chamber area: 30cm diameter

3.1.4. Purge valve size: ???

3.1.5. Maximum sample interval: 15 minutes

3.2. Scanner Mechanism

3.2.1. Number of scanners: 2 (100% redundancy)

3.2.2. Area scanned by each: 30cm x 35cm

3.3. Fluorescence (specs for WET Labs ECO Fluorometer)

3.3.1. Wavelengths: 590nm (Phycoerythrin) and 685nm (Chlorophyll)

3.3.2. X-Y Resolution: <= 1 cm

3.3.3. Sensitivity: <= 0.01 g/l volumetric

3.4. Acoustic Map

3.4.1. Profile depth:
>= 5 cm

3.4.2. X-Y Resolution: <= 3 mm

3.5. Water Currents (specs for Falmouth 2D-ACM)

3.5.1. Range: 0-600 cm/sec

3.5.2. Accuracy: 2% of reading or 1cm/sec

3.5.3. Resolution: 0.01 cm/sec

3.6. Tilt (specs for Falmouth 2D-ACM)

3.6.1. Range: 0-45(
3.6.2. Accuracy: 0.5(
3.6.3. Resolution: 0.5(
3.7. Heading (specs for Falmouth 2D-ACM)

3.7.1. Range: 0-360(
3.7.2. Accuracy: ( 2(
3.7.3. Resolution: 0.01(
3.8. Passenger Instruments

3.8.1. Maximum of 4 guest ports

3.8.2. Power: + 12V +/- 5% @ up to 1 A

3.8.3. Comms: Serial RS232 @ 300 bps to 115 kbps, hardware flow control not necessary

4. Interfaces:

4.1. Deck Comm Port

4.1.1. TCP/IP or serial RS232 port for pre-deployment configuration and test

4.1.2. “Transparent mode” to directly communicate with instruments

4.2. MARS Cable Interface

4.2.1. Power: 375 V @ <1.5 A

4.2.2. Data: Ethernet @ >1 Mbps

4.2.3. Range: Must be able to transit at least 200 m

4.2.4. Mechanical: Area near MARS node must be clear for at least 20 m

4.3. Stored Data

4.3.1. Must fit on 8 GB Compact Flash card

4.3.2. Instrument data

4.3.3. Images

4.3.4. Navigation data

4.3.5. Engineering log

4.3.6. Configuration log (record of commands issued)

4.4. Mechanical

4.4.1. Pick point on top of Rover capable of supporting total air weight

4.4.2. Anchor points on each corner of Rover capable of supporting total air weight

4.4.3. Polypro loops on each corner of vehicle to aid recovery, minimum 20 cm diameter
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