PUP Concept Design Review:  Notes and Comments

Requirement Comments

Comment:
Review the requirement to be normal to an optimal plane.

Reply/action:
The science team discussed the requirement and consulted our colleague Jill Pasteris of Washington University in St. Louis.  Dr. Pasteris noted “…I think you are right to be concerned about "pointing" the probe head at the proper angle for an optimal signal.  My impression is that such angular optimization is more important for signal retrieval than for sample excitation.  The return signal is so much weaker than the laser input that you really need to get the best geometry for capture of that signal.  So, the pan and tilt are really important.”  We decided to keep this as a General Requirement, but changed the Performance Requirement to define an acceptable range of pan and tilt capability.

Comment:
Review the requirement to have crossing lasers.  They will be redundant with through-the-lens visualization is implemented.

Reply/action: 
The crossing-lasers provide a good reference for the pilots when positioning the PUP itself.  The pilots will not necessarily be able to see the through-the-lens image.  Also, the through-the-lens image has an extremely small field of view.  Therefore, the pilots will use ROV and/or PUP cameras and the crossing lasers for coarse positioning, while the scientist uses through-the-lens visualization and the LRS focus mode for precise positioning.  [Note:  Crossing lasers have successfully been used by deep submergence pilots to position other cameras in other applications.]

Comment:
Review requirement for hysteresis/backlash.

Reply/action:
Because positioning will be done on a visual point-to-point basis, there is no need for an hysteresis requirement.  That requirement has been removed.  


[Consult with Scott on back lash]

Comment:
Refine requirement regarding working envelope and orientation of viewing the target by the probe head.

Reply/action:



[Consult with Mark]

Comment:
Refine stability requirement (ability to accommodate uneven seafloor).

Reply/action:
The uneven seafloor requirement has been reworded to emphasize stability of the positioner over its entire range of motion.  That includes accommodating uneven seafloor and different seafloor surfaces (i.e., rock, mud, sand).

Comment:
Add a requirement regarding stand-alone use.

Reply/action:
A requirement was added specifying that the PUP should be capable of stand-alone use in air or water for in-lab use and testing.

Comment:
Add a requirement regarding water current limitations and other environmental conditions

Reply/action:
Requirements on operational depth and temperature range have been consolidated under an Environmental sub-heading.  A requirement regarding water current has been added (0-0.5 knots).

Comment:
Add Data Requirements.

Reply/action:
A Data Requirements section has been added to address issues such as time synchronization, types of data needed, and storing of such data.


[Consult with Danelle and Rich] Suggest also adding:  and additional engineering test data may be logged as necessary. 
General Systems Comments

Comment:
Reconsider an XYZ positioner with pan & tilt.

Reply/action:


Comment:
Consider having a single oil-filled cable going to the PUP/probe head (it can hold both fiber and copper).

Reply/action:
At this point in time we do not want to replace the current probe head cables (3 of them – 2 fiber optic, and one with copper).  However, these cables will need to be replaced in the not-so-distance future, so this idea will be discussed again at that time.

Comment:
Consider elevator deployment with wet-mateable connections to the ROV.

Reply/action:
The LRS housing (probe head housing, electronics housing, and spectrometer housing) are not separable because penetrating fiber optic cables (as opposed to fiber optic connectors) are used to connect all three housings.  The probe head must be mounted onto the PUP and that position calibrated prior to deployment.  Therefore, to use an elevator the entire LRS/PUP assembly must be dropped by elevator and connected to the ROV by an underwater-mateable connector.  Due to the fragility of the LRS optic bench we would rather not deploy the LRS via elevator.

Comment:
Consider a dedicated LRS/PUP toolsled

Reply/action:
This is a good idea to help with the weight issue and will be considered (as time and money allow).

Comment:
Get the PUP in the water early and often.

Reply/action:
We intend to test PUP components and sub-assemblies in the water throughout the Fabrication, Integration, and Testing phases.  This will most likely be in the test tank and [as ?] ship time is not available.

Mechanical Systems Comments

Comment:
If a shorter cable is used (~2 m instead of 5 m), a detachable bungie could be used for cable management.

Reply/action:
A stand-off distance of 5 m is not required for all deployments.  Therefor, we will initially use shorter stand-off distances with a detachable bungie.  As time and resources allow, a cable management system capable of handing 5 m of cable will be built.

Comment:
Investigate soil shear strength numbers as related to stability requirement.

Reply/action:


Comment:
Perform strumming calculations for probe head, arm.

Reply/action:


Comment:
Check on package (stowage) space numbers.

Reply/action:



[Sheri needs to consult the pilots about this]

Comment:
Estimate range of motion for Stewart platform.

Reply/action:
This is most accurately done in something like Matlab as was done for the 5DOF version. There is a formula for the leg length as a function of position.  
Comment:
Consider mounting three prongs around the perimeter of the sensor head.  For solid targets, the head could be driven up against the target.

Reply/action:
We considered this idea early on and in greater detail.  At the time it was thought that being normal to the target surface was the preferred orientation, and this would help to achieve that.  However, after further discussion we decided that the ability to pivot about the focus point was important, and the three-prong approach would prohibit that ability.


Additionally, while this idea may work for solid targets, the prongs could produce unwanted interactions with liquid targets.  We do not want to limit the type of targets we are capable of analyzing during a single deployment.

Comment:
Check limitations on minimum bend radius of fiber optic cables.  This may influence design of the cable management system.

Reply/action:


Comment:
Consider having legs that swing out like a camera tripod.

Reply/action:



Electrical Systems Comments

Comment:
Ventana could provide 240 VDC at 1 kW to be consistent with input power from Tiburon.

Reply/action:
110 VAC is what is needed.  When used on Ventana the power will come directly through.  On Tiburon, the 240 VDC will need to be converted to 110 VAC.

Comment:
Calculate pointing error budget.

Reply/action:


Comment:
Avoid direct drive if possible.

Reply/action:


Comment:
Acquire encoders for testing immediately to see how oil compensation will affect them.

Reply/action:


Comment:
Consider using more than one web camera to provide multiple views.

Reply/action:
Our requirements note that a second camera could be good but is not necessary.   The ability to add additional cameras at a later date will be considered in the initial design.


[Consult with Scott, Danelle, and Rich to verify this] . If this is a duplicate of the first camera, this shouldn't be too difficult to implement. However, please note this is not included in our time estimates.
Software Systems Comments

Comment:
Begin in-water testing as soon as individual joint control is ready.

Reply/action:
Actuators and motors will come with software capable of controlling them individually.  They will be tested in water immediately and at various stages during integration.

Comment:
Consider storing all of the positioning data all of the time (especially during early use and testing).

Reply/action:
A Data Requirement to log data continuously has been added. Suggest rephrasing as:  A Data Requirement to log data at a periodic rate between TBD and TBD has been added.

Comment:
Does tilt data need to be stored as well as position data?

Reply/action:
A requirement to store tilt data has been added to the Data Requirements. 

Comment:
It will be required to synchronize time on all systems.

Reply/action:
A requirement to synchronize time on all systems has been added to the Data Requirements.

Comment:
Consider visual station-keeping control.

Reply/action:
While an interesting idea, this is too complex at this point in time.  There are also two problems with this approach.  Spectra are obtained with all external ROV/PUP lights turned off or turned away.  Thus, visual station-keeping from a camera or through-the-lens image will not be possible.  If the scattered Raman signal is used, then the propriety HoloGRAMS software must be broken into.

Comment:
Incremental implementation of software capabilities may be prudent.

Reply/action:
Due to limited Software Engineering resources, the bare-bones software needed to run the PUP will be developed first.  If more resources become available, then additional functions can be added (in order of priority specified by the science team).  Suggest rephrasing this as:  An incremental approach will be taken due to the limited software engineering resources available for 2003.  Initial software will meet the minimal requirements necessary to support a limited assembly in a test tank dive.
