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ISSUES: AUV DOCKING SYSTEM 2005

Performance Envelope Issues:

1. What are homing requirements?

a) What is watch circle requirement? (Homing / Navigation / dock envelope)

2. Are we designing for a wide range of vehicles or just our “Docking AUV”?

3. What is NAV requirement after leaving dock?

4. Dock deployment life expectancy
5. What is acceptance test for dock?  Minimum performance requirements, desired performance goals?
Power/Data Issues:

6. How does the dock charge the AUV?

a) What is transfer mechanism for getting power into AUV (wet plugs, sealed metal plates, etc)

7. What are mechanical alignment requirements for power/data connection?

8. What is power transfer efficiency (or % loss)?

9. What is data system's energy per unit data?

10. How much energy can docked vehicle used while docked?

11. If dock has only enough power to charge AUV at 1 mission/week, does it make sense for dock to have reserve charging capacity, for occasional multi-mission weeks (preceded by followed by no-mission weeks)?  

12. If dock has reserve energy capacity, where do the batteries go: on the dock, or on the surface?

13. What mechanisms prevent shorting dock or AUV power or communication lines to sea water?

Multiple Vehicle Issues:

14. How are multiple vehicles accommodated?

15. How are multiple vehicles protected from one another if a sphere implodes?

Deployment-Specific Issues:

16. Where should dock be in water column?

17. What is the dock attached to? (MOOS, MARS, what is target interface?)

18. How do we instrument dock during test and development vs production deployment?

a) Do we “need” video? How hard would it be for benefit during test and development?

Failure Modes

19. What are likely failure modes?

a) How many moving parts does the dock need to have?

b) AUV touched by human hands more often than dock…how does this shape design?

i. Minimize moving parts, put them on the AUV

c) Minimize acoustic comms requirement

d) Interactions between AUV & dock provides complex fault detection/recover:

i. Simplify AUV-dock interactions

ii. Minimize AUV-Dock connections  

iii. How smart does the dock have to be?

iv. What sensors are on the dock?  (Required vs nice to have)

e) Can failure modes be mitigated?

20. What is recovery contingency for failed AUV and / or dock?

a) How is a flooded vehicle attached to the dock recovered?

21. Issues for long term deployment of AUV (reliability, wear and tear)?

a) How trawl resistant is dock?  How about dock w AUV?

b) What is bio-fouling / corrosion resistance of Dock and AUV?

22. Should the USBL transponder be powered from the dock, so a failed dock could not be homed into?

Failure Avoidance

23. Does the dock need to protect the AUV?  If so, how much protection is required?

24. Does the dock (and possibly attached AUV) need to be trawl-resistant, or is either depth or a surface expression sufficient?

Vehicle Design Issues

25. How does docking change power management?

26. Minimize impact of docking equipment on vehicle budgets (size, power, weight, drag, etc)

27. Does docking or undocking ask the vehicle to do anything that the baseline vehicle cannot do?

28. Does the observatory capabilities (e.g. power) create pressures on vehicle design?

29. How is the vehicle deployed and retrieved?

30. Will the AUV have the ability to acoustically receive an "abort mission" command? 

31. How does the vehicle detect when it is partially, or fully docked?

32. How do we deal with buoyancy over six month deployment?  

33. How do we deal with particulate accumulation or biofouling over six months?

General Docking Concept Issues:

34. How is dock, deployed and recovered?

35. What is the appropriate level of communication (active or passive) from the dock to the AUV during docking?

36. What "handshaking" occurs between the dock and AUV during docking and undocking?

37. What is the optimum AUV speed during docking? 

38. How much energy do dock and AUV need to absorb?

39. Can the dock anchor and flotation still meet the Zephyr deployment requirement?

40. How is the dock deployed?  How much ROV involvement? 

a) How is observatory disconnected from the dock?

41. How is the dock retrieved?  How much ROV involvement?

42. How does undocking work?

43. What ranges of AUV homing bearing error & update rate are appropriate?

44. Does dock need to anticipate docking, or detect missed docking attempts?

Pole Docking Concept Issues:

45. Spin up or spin down for pole docking?

46. If pole docking is one arm or two arm configuration better?

47. Ball and hitch placement on AUV or dock?

48. For pole docking what are trade offs for pole vs cable?

Project Strategy:

49. Do we want to partner with other organizations, create a docking consortium?

