BI-AUV Goals
1. Design a seafloor imaging system for MBARI’s AUVs

a. Work with ongoing still camera development projects

i. Rover,

ii. Benthic Pelagic/MARS

iii. Eye in the Sea

b. Color imaging, 6+ MP – 1 mm/pixel, cropping

c. Flat port optics OK for required field of view

d. Canon 5D w/ 18mm or 20mm lens 

i. For AUV, store images on internal flash drive

ii. For long term autonomous deployments, upload to local high capacity hard drive

e. What’s different

i. Images must be captured at a high rate

1. @ 1 m/s, 3m image size and 50% oveerlap = 1 image every 1.5 seconds

a. not a problem for cameras

b. heat issue with strobes

i. use 2 strobes, alternate

ii. cool strobe

1. fan + heatsink

2. fluoronert in Al housing

iii. LEDs

1. Buy WHOI system
2. Adapt Dale’s

a. Modify light pattern

b. Scale up

c. Use brighter LEDs

3. Strobe trigger adaptor elctronics

2. Slow down AUV to .8 or .5 m/s

a. Neutrally buoyant

i. Soft ballast 

ii. Swing keel

1. is it in the camera view?

iii. Control tuning

iv. Dive planes?

f. How do we control the camera?

i. USB or simply trigger shutter like PB rev 1

ii. Demonstrated Ethernet/USB server – requires windows drivers to talk to it

iii. Fixed imaging rate – fastest possible

iv. AUV commands number of images

v. AUV software will be controlling navigation and will send command to camera to fire x number of images, pre-programmed

vi. Use Persister with existing PB camera control board

vii. Use whatever Bob H. is building for new PB camera
1. PC-104 with custom daughter board

g. Can we download images off AUV through WiFi?

Requirements:
1. MBARI scientists need a system to take images of the seafloor

a. Images shall be digital

b. Images shall be resolve 1 mm
c. Images shall be color

d. Images shall cover 3m wide swath

e. Images shall be overlapping and capable of creating a continuous photo mosaic

f. The mosaic shall be 100 meters long (67 images)
g. Eight mosaics per mission

2. Derived requirements

a. Must take pictures with 50% overlap

1. Work with ongoing programs to maintain camera compatibility

2. Develop a new, higher speed strobe system

a. Existing strobes (KLS, Cool Pix) are too slow

b. Consider LEDs 
i. Good watt-lumes, thermal OK, custom illumination patterns, custom wavelength

ii. Requires development, custom wavelength and pattern not needed

c. Stand-alone studio strobes with integral battery packs and trickle charging

i. Aluminum housing, glass flat port

d. fan?

1. thermal transfer fluid – fluoronert

a. messy, costly

3. Risks
a. Strobes over heat at rate needed for proper overlap

i. Add second strobe

b. Bad exposure when reflectivity of bottom changes

i. TTL strobe
ii. Exposure bracketing?

c. Interfacing with AUV

d. Slow speed flight is not controllable

i. Ran 1 m/s OK with docking with 8 lbs buoyancy

e. Vehicle rolls too much

i. Add swing keel

f. Lighting is not even
i. Change reflector

ii. Add diffuser

Proposal Criteria – to work into text

1. address problem in oean research?

a. Time series of benthic change – MPA, whale fall

2. Uniqueness?

a. High res color from sites separated by “large” distances

3. Timeliness?

a. MPA, digital cameras

4. Relevent to Strategic Plan?

a. Images are far more compelling than data

b. Valuable contribution to MPA human perturbation, information to poly makers
c. Easy to share with world through Google Earth

d. Strengthen collaboration with MLML, CalSeagrant

5. Is the team appropriate?

a. Docking team 


6. Prior Productivity?

a. Docking team

7. Do we understand the state of the art and foundation technologies?

a. Understand WHOI tech and why we are different

8. Do we have strong backing from science and engineering?

a. Jim Berry, Charlie Paul, Vjerinhoek, Smith, Chaffey, Sherman

9. Have we championed projects to larger community?

a. Bluefin leveraged our dock design in CGSN proposal
10. is there a plan for project management?

a. Describe plan?

11. Clear and realistic functional requirements?

a. List them

12. Are risks understood, resources well scoped and cost benefit analsysis been perfomed/
a. Will discuss firing rate, exposure control, AUV control in proposal

b. Describe work plan in detail, with resources identified

c. Compare cost to benefit

13. How adequate is the project plan

a. Use reviews as milestones

14. Cost consciousness, clear budget justification 

15. Did we explain shared resource request?

a. Describe Robs, Alana’s time, ship request time

16. Is there a transition plan

a. DMO will operate it

17. Have we consulted with outside experts?

a. Hanu, Norm Farr, Tom Olkouski

