
XYZ Positioner Team Meeting, August 8, 2002



XYZ Positioner Meeting Notes

August 8, 2002   2:30 p.m.

ShipsView Conference Room

Attendees: Sheri White, George Malby, Mark Brown, Danelle Cline, Martin Lee

SW handed out latest version of functional requirements (Rev. 2.0)


MB asked about the requirement for possibly changing the orientation of the sensor during deployment

· The sensor should be able to be mounted in either a horizontal or a vertical orientation.  However, it is possibly during some dives that we would want to change that orientation without having to recover the vehicle.  This would not need to be an automated feature – it could simply be a mount with a handle that the ROV could rotate


SW asked GM for clarification on the size and weight requirements

· The maximum size and weight for the electronics pressure vessel are taken from the fiberglass housings used for the NMR and the LRS electronics

· The total allowable weight for the XYZ positioning system as a whole is 100 kg

· The electronics pressure vessel can be separate from the positioner (i.e., mounted somewhere on the ROV), and there is room for this vessel even with the LRS

· The maximum frame size of 70 cm W x 88 cm D is constrained by the drawer size (although the positioner will be held on the porch, it can partially slide into the front drawer space if needed)

· The maximum positioner size of 70 cm W x 70 cm H is constrained by the size of the front porch of the ROV

SW handed out a draft of a document about the XYZ positioner (Rev 1.0)


Tasks for the team include:

· Information from ML about the key issues for precision positioner (this is his area of expertise and the MBARI members of the team need to understand better what those issues are and how to address them)

· Trade-off information from MB on why we are going with an electro-mechanical (rather than hydraulic) system

· Trade-off information from ML on ways of staging the system (e.g., slides vs. dovetails)

· Trade-off information from DC on Ethernet vs. serial (this is discussed later in the meeting)

SW proposed a criteria matrix for evaluating actuators and the integrated system


Time is the most important issue:

· We would like to have a positioner for the Gulf of California cruise in April of 2003

· We are requesting dive days on Ventana in February 2003 to test the XYZ positioner

· Ed Peltzer has stated that at least a one-axis system for the Gulf of California cruise would be helpful (as noted in the 7/25/02 brainstorming meeting making a one-axis system first does not save us anything)


Cost is not as much of an issue (something in the $13-100k region is okay)


Looked at actuator criteria matrix (electro-mechanical vs. electro-hydraulic) 


Most actuators seem to meet the requirements


Time issue suggests an actuator that is already packaged for ocean work is preferable

GM suggested that looking at the integrated system, not components is the way to go

SW noted that we are all leaning toward electro-mechanical actuators, but we need to clarify why (this will come up at the Concept Design Review)

ML is concerned over 6 degrees of freedom, and currents and eddies

GM noted that stability is more important than precision


The precision requirement is 1/10th of the spot size

There was a discussion about the requirements and what was meant by “each axis”


“Each axis” does not refer to each linear stage


“Each axis” refers to the axis of motion of the laser beam at the target


ML noted that each stage must then be ~10 times better than the requirement so that when the variability of each stage is added together, the motion of the laser spot meets the requirements

Rather than looking at individual components, we need to look at the system as a whole (i.e., try out actuators in a "strawman" design and see if the requirements can be met).  

ML discussed the Velmex stages (brought up at the 7/25/02 meeting)


He sketched out how a stage might look

· The actuator is a lead screw turned by a motor

· This moves a dovetailed piece with bars extending in both directions

· The whole thing is boxed in oil (the internal volume doesn’t change, so a diaphragm should provide sufficient pressure compensation) (ML suggested double seals on the extending bars)

· A plate/bracket fits over the box onto the extended bars




ML noted that the Velmex motors don’t meet the requirements, but he found motors from Semifusion that do:

· Good to 15,000 psi

· Electronics are mounted on the back of the motor

· RS232 (38k baud)

SW asked if the DeepSea Systems actuator could drive the stage


ML noted that with the DSSI actuator, the lead screw moves in and out of the housing



(so it extends out further – not as compact)

SW asked if the dovetail portion needed to be submersed in oil (why not just the motor)


ML noted that this provides lubrication, and protects the precision motion pieces

ML will draw up a design on SolidWorks of a Velmex-style stage, MB will provide information oil compensation


If he cannot get adequate information from the vendor, ML will purchase a single stage for testing (~$900) (SW will handle PO for this)


Design should be completed in a few weeks

DC discussed communications issues (Ethernet vs. serial)


Serial:

Both ROVs have serial ports (but maybe not enough – three needed for three stages)


Serial RS232 has a 30 ft maximum distance, and no error checking



ML noted that the Semifusion motor protocol includes 8 bit checksums



SW noted that 30 ft is sufficient since the ROV stand-off distance is 5 m


Ethernet:


The pros are it is more robust, has error detection, provides us expandability


The con is it requires more software



(DC has already done this work for LRS so it is not an issue)


DC presented three communications options:

1) PC104/Ethernet (this is our preferred approach)

2) Direct RS232 Connection

3) Direct RS232-485 Connection 

(The Semifusion motors don’t support RS485)

Schedule issues to be aware of:


ML may be required to be in court sometime between Sept. 4th-18th

LRS cruise on the Point Lobos Aug 22nd, and 23rd
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