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XYZ Positioner Brainstorming Meeting Notes

July 25, 2002   2:30 p.m.

ShipsView Conference Room

Attendees:
Sheri White, Ed Peltzer, Mark Brown, Danelle Cline, Martin Lee, Ed Mellinger, Duane Edgington, Mark Sibenac

SW gave an overview of the project


Note:
Single-axis stage added inside the pressure case is separate from the XYZ positioner





It only works with one of the optics (the stand off probe)





It does not solve all of the positioning requirements





Its controls will be separate from the XYZ positioner




The XYZ positioner can be separated into two components: frame and positioner





Right now we are focussing on the positioner





There will be different frames to accommodate different seafloor topology





The requirement to handle tilt on the seafloor will be satisfied by the frame

DE asked what the “hard” part of the project is?


Pressure – precision positioning has been done, just not at these pressures


Cost (some of the actuators can be ~$13k each)

What is our time frame?


SW would like to have a system by early next year for Gulf of California cruise


One options is developing a single-axis stage to test concept



EP said that could suffice for Gulf of California



EM noted that this would be cheaper now, but would not save development time

Discussion of concepts:

MB presented a trade study of options (hydraulic, lead- or ball-screw, belt drive, rack & pinion)


One preliminary design uses Deep Sea Systems linear actuators and ball screws



MS thought this was a good design:




Uses brushless motors (can’t slip like stepper motors)




Has a lot of status feedback




Has the required precision



SW asked what is bad about MB’s preliminary design  (cost?)




ML noted that the stage uses slides for motion control





Precision manufacturing need to ensure there is no loss of tolerance






(Needs to be built like a milling machine)






This is very difficult

Side note:  Weight requirement is based on what is left after the LRS (~350 lb.) is put on ROV




This is dictated by what the crane can lift




MS noted that pressure cases can’t be an option with our 45 lb. weight requirement



EP asked about the frame settling due to positioning motion



EP noted that the Z-axis (focussing axis) is most important (focal depth is ~0.5 to 3 mm)




SW noted that the focus axis will be different for different sensor orientation





(horizontal vs. vertical)

ML presented a preliminary design


Velmex extruded stage, lead screw design – purchased whole (and cheap) ~$2500



(includes staging – we don’t have to build slides and position them precisely)


1st thought is how to accomplish precision motion


2nd thought is how to deal with the pressure/environment


We have no unknown loads (except current)



Our sensor weight is known and we aren’t picking up things on the bottom


EM – the advantage of this design is that staging is provided



Suggested that we could use the extruded stage and drive it with Deep Sea actuators



Two components of positioning are (1) Staging/Precision and (2) Motion


DE asked about pressure effects, ML said there is no issue with pressure


MB noted that issues will be:
housing the motors








electrical connections








packaging

Other ideas:  

MS asked about using roll, pitch, yaw movements like airplane simulators


Need four actuators for thee degrees of freedom?  Six actuators?

MB thought about belt drive, rack & pinion, hydraulics, as well as lead and ball screws


Hydraulic cylinder with feedback



Issues are housing the back end with the motion sensor

Issues with motion and measurement:

EM either measure rotation of screw, or have a sensor on the moving stage

LVDTs
ML suggests that can’t get needed precision (10 bits over 8 inches not enough)

EM asked if the required position needs to be “absolute” or “relative” 


Only relative position is needed


EM suggested changing requirements to resolution of 0.1 mm, and accuracy of 1 mm


Is raster repeatability needed?  Not a primary goal

ML brought up issue of stability if there is a power loss


Lead screws are good for that (holding position during a power loss)


MB noted that a brake could be added


DC suggested adding this to the criteria for comparing options

MB discussed hydraulic option


Advantages are: 
already pressure compensated






off the shelf






it is doable






Schilling has some actuators and pressure tolerant electronics






(showed information on a 6 inch actuator)






integrated solution (positioning, sensors, etc.)


Disadvantage:
ML concerned about vibrations induced by hydraulic pumping

Control issues:

DC all systems looked at come with motor controllers, serial interfaces (hydraulics?)

EM likes ocean actuator design, but probably doesn’t have high level control

DC noted:


Regardless of software driver support provided by vendor, custom design for graphical remote control through Ethernet link is required.  Proposed design will reuse network protocol currently in use for remote control of LRS instrument over ROV networks.




Terminal server suggested as option. Further inquiry is required on this option.


Could use G-code to automate rasterized mode. Otherwise, will require additional software design to automate rasterized jog sequence.

EM asked about joystick control


DC looked into this option and discussed with ROV pilots. Could use joystick in a "rate" mode at e.g. 10, 50, and 100% scales. Is currently not a requirement. May be useful for manual positioning. Will require custom electrical/software interface design.

MS noted that using oil compensation (especially if we are not tied in to the ROV comp. system) will require large oil compensation and weight

EM noted that is seems to be an actuator “horse race”  

ML is still trying to get a handle on how they will fit together

Work to be done:

ML will look at staging

MB will look at actuator options

SW will go over requirements and criteria
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