From: Rob McEwen [rob@mbari.org]

Sent: Monday, March 20, 2006 1:38 PM

To: AUV Docking Discussion List

Subject: [dockers] Data Summary from the Homing Trials this Last Monday

Follow Up Flag: Follow up

Flag Status: Red

Folks,

I took a pass through the mission files.   Some interesting things were:

 * Projected horizontal-plane miss-distance still very small in most cases.  Usually less than 30 cm.

 * Dvl oddly reports that the ground speed exceeds the water speed in both (reciprocal) directions.

 * On two occasions the Usbl got a bad hit, that was tagged good, seconds

    before reaching the transponder.

 * Poor compass calibration.  Navigation error 6-10%DT

Summary of Missions:

072.01 - Compass calibration run.  On the surface, with the simulation

     faking out Supervisor, with the Ahrs in calibration mode.  The

     vehicle made 3 turns.  Subsequent runs implied the calibration was

     poor, however.  Mission file crossCal.

072.03 - Surface run to the west.  Good wave calibration data.  SetOut.

072.06 - Offshore box at 5 m depth.  Had a 300 meter run to get to oboxNW,

     and so the mission timed out before finishing.  It also sat on the

     surface logging for quite a while before Thomas and I killed the

     mission.  There is a very large nav error; about 100/900 = 11%DT.

072.08 - An offshore box that started at iboxNW, went out, then turned around

     and did the box, 5m depth.  It took awhile to dive, perhaps because

     it was rather buoyant.

     The Usbl lost lock 7 seconds before arrival.  The miss distance was

     estimated to be 22 cm. (A hit??). 

     The dvl oddly is reporting that the axial component of ground speed

     exceeds the water speed by approx. 15 cm/sec, on both the outbound

     and inbound (reciprocal) heading. Weird!  It is overlain with a +/-

     20 cm/sec (max) oscillation with about a 7 sec period outbound,

     which does lengthen to perhaps 9-10 seconds inbound.  The water

     speed also reflects this but at a lower amplitude, probably because

     the vehicle's momentum prevents it from closely tracking the wave

     motion.  The lateral component is smaller, at about +/- 10 cm/sec

     maximum, which would imply the motion is about +/- 13 cm.  The

     navigation error is approx 60/1025 = 6%.

072.09 - The triple box.  The performance is consistent with the previous.

     Projected homing miss distances appear to be under 10 cm.  This

     seems to good to be true!  Check this with the camera.

     The Usbl cut out at 3, 5 and 1 seconds before reaching the

     transponder on each of the three legs.

072.10 - 1 km out and back run, due north, 5 m depth.  The vehicle has a

- 20

     cm steady-state depth control error because the integrator is railed

     at a pitch command of -5 degrees.  We can either reduce the

     buoyancy, or increase the integrator limit.  Depth control is

     otherwise +/- 5 to 8 cm, remarkably steady. 

     The outbound leg has only about 10 meters of position error.

     Inbound it is about 150 meters, on a nearly reciprical heading.  This

     would seem to imply a bad compass calibration.  So, outbound the

     compass appears to be in error by 0.6 degrees, and on the return it

     has an error of 8.6 degrees.

     The wave motion appears at a frequency of about .1 Hz.  The lateral

     motion looks larger at about +/- 15 cm/sec in places, which would

     imply a displacement of 15./(.1*2*pi) = +/- 24 cm.  This run was

     1300 m north of Miso, so I surmise the waves were a little bigger.

     The Usbl started to pick up the transponder at 1420 meters out, and

     got a steady signal by 1300 meters.  The mission ended 536 meters

     from the transponder, according to the Usbl.

072.12 - Looks like the first inshore box run. 5m depth.  Otherwise very

     similar to the previous offshore boxes.  Usbl cut out at 4 seconds.

072.13 - Similar to .08, .09 and .11.  The Dvl is still says the vehicle is

     going faster over the ground than through the water, both

     directions.

         Usbl cut out 3 sec before reaching the projected transponder

         position.

072.14 - First altitude-tracking box, at 7 m.  There is approximately a -1

     meter altitude tracking error. The depth integrator shut off because

     the vehicle is tracking slightly uphill.

     The vehicle has approximately a -3 degree pitch inbound, and -6

     degrees on the return.

     The navigation error was about 6% DT.

     The projected horizontal miss distance was 22 cm, with the vehicle

     passing 2.5 meters above the transponder.  The Usbl appears to get a

     bad hit (flagged "good") 4 seconds before passing over, where it

     thinks the transponder is 4 meters above.

072.15 - 7 m altitude tracking, inshore box.  This time the vehicle slowed to

     1.0 m/s during the homing leg.  The Dvl indicates that there was

     significant surging motion just before reaching the transponder;

     about +/- 30 cm/sec.  The lateral motion looks nominal; +/- 10

     cm/sec.

     Nav error 6% DT, again to the west.

     The Usbl reports that it passed 3.5 meters above the transponder.

     It did appear to get a bad hit where it thought the transponder was

     4 meters above.  This was 1-2 seconds before impact, and was flagged

     good.  The horizontal-plane error apparently didn't print.(?)

072.17 - 5 m altitude tracking, inshore box, slow (1.0m/s) homing approach.

     The vehicle had 10 degrees nose down during the slow homing, and 5

     degrees otherwise.  The elevator was at -4 deg during the 1.0 m/s

     leg, and near zero otherwise. 

     The Dvl continued to report higher ground speed than water speed

     inbound and outbound.

     The Usbl cut out 8 sec before impact, with a  projected

     horizontal-plane error of 28 cm.
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