Memo to: 16.82 Teams

From: Prof. Jon How

CC: Prof Mark Drela, Pete Young, Arthur Richards, Jennifer Craig, Nicole Kelley

November 6, 2003


Subject: Comments on the Hardware Document

Overall, very nice document and a terrific improvement over prior drafts.  There are some areas of clarification and updating required and specific comments follow.  Further questions are asked in the PDF document.

Vehicles

V-1. Rotor replacement. The case has not been made that new blades are needed.  The current blades are inefficient but are they sufficient?  If the current blades can carry the rated payload for the required time period, then improved blades (with a required investment in time and materials) may not be necessary.  However with improved propellers, possible payoffs are: more payload, longer duration, or a smaller lighter battery.  Thus not to do this fundamental trade immediately is very critical - as the proper disposition of the performance margin has major impacts on the vehicle and its operations.

V-2.  The new sandwich disc should be weighed to verify it’s met its weight budget goal.

V-3. Comment: while the vehicle is sitting on the ground, the teams should use ground power supplies. If flight batteries are used for preflight checkouts, the team runs the risk of eating into flight margins, then having a power depletion problem in flight. The 5 minutes of extra margin for the 2LP608 battery will not yield sufficient time to debug any but the most trivial computer or sensor problems, for example. Can you tolerate a hot swap in the power system from a plug to a battery?

V-4. Minor comment but a cost saver: a second charger is not required. The Triton charger is very capable and a better charger than the low cost charger cited here.

V-5: a buyoff review of the RPM sensors should be scheduled and planned - to verify that the "as designed and built" sensors meet vehicle requirements.

V-6. It seems that the analysis presented does not account for roll and pitch oscillations, which can be severe. If this is the case, what are the maximum excursions tolerated before the sensors lose lock? And if they do, will they reacquire properly? The teams should characterize sensor acquisition, track, and LOS (loss of signal) characteristics thoroughly before committing the vehicle to free flight.

V-7. Detailed test plans should be mandatory for future tests. These should cover vehicle configuration, pre-test checks, support equipment, pre-flight calibrations and checks, etc. The write-ups presented are sufficient for this document but insufficient for actual test conduct.

V-8.  Budget -- I assume all long lead items have been ordered.  The status of these items needs to be tracked weekly if not so.

V-9.  Figure 1 - seems like you are missing a scale and at least 1 set of coordinates.

Sensing

S-1. Camera section: very good. Glad to see the analysis in App D.  Finicky point: 900MHz and 2.4GHz are "bands" not "bandwidths".

S-2. RPM sensing section: be a little careful with the math - 1500RPM is not 9000 revs per second. You'll get 2000 counts per second or one count every 500microseconds, hence a 70ns delay is negligible and the photogate is fast enough.

S-3. Position sensing: the phrase "correct an on-board position estimate" implies some sort of complementary filtering scheme - we should discuss this. In 4.2.4.3 - do we really need that level of accuracy now we can lose up to two transmitters and still have position lock?

Communications

Comm-1.  Wireless comm: no mention of 802.11b/g - is this covered?

Comm-2.  Off-board computing: seems to be some overlap with the video sensing section. Understandable, but make sure to rationalize this later on.

Controls

Con-1.  The block diagram is good. Some big holes though - what are the axis definitions? What are the actuator definitions and the mapping from loop commands to motor commands? The estimation scheme seems to be a bit loosely-defined at present - why are there three angle estimators when we have direct measurements of three angles? In the G_psi_estimator section, I don't think we should combine the format conversion with the control system. It certainly needs to be done, but it should be in a different "box". What units are you working in anyway? Where are the saturation limits? What is the control thrust budget for each loop? Where is the description of the models? Overall, the scheme is good and the prose describes everything that needs to be here, but where is the math?

CI-Comment Summary 

See the attached document with embedded e-comments for additional details. Please read this document as an individual from cover-to-cover for the following reasons: 1) to process the net effect of a group document written by individuals, 2) to see all of the comments that indicate how your specified audience would react to this document, and 3) to understand the progress of other teams, which will give you a sense of how each subsystem is currently interacting. The marked areas must be improved prior to submitting this report for your final project.

As it stands, however, this document is an exemplary revision, particularly at this point in the semester. Your summaries were excellent, detailed, and easy-to-follow. There were occasional inconsistencies, and one team’s “Remaining Issues” section did not match well with other groups’ excellent summaries. While in general the figures were excellent, they need some polish in places as marked.  

Grade: A  (In terms of revision, this was an A+; in terms of final project quality, an A-)

