Mission Summary

Summary of Missions and Vehicle Control and Navigation Performance

Note: Missions that were very short, or otherwise inconsequential, are omitted.

8 October:   Short Vehicle, Kft up, 70 01.66', 20 17.196'.  Fjord near Tromso where we almost lost it.

Name
281.03

UTC Time
12:26

Duration, Min.
5 

Depth, meters
15

Description
Straight and level setpoint at heading 050

Comments
· Ran the wrong mission.

· The vehicle appeared to be very heavy in the bow, and could not achieve level flight.  It terminated on the depth envelope at 35 meters.

· There is an abrupt, albeit temporary, pitch up.  It looks like the vehicle hit something.  

· The vehicle was detected on the surface but was not found visually for several hours.

10 October:  Short Vehicle, Kerfott up, 79 8.17', 31 59.2897'.

Name
283.00

UTC Time
12:36

Duration, Min.
4

Depth, meters
15

Description
Straight and level setpoint at heading 300T

Comments
· Ran to competion.

· Comms failed soon after the mission

· Data not in the repository.

13 October: Short Vehicle, Kft up, 81 50.335', 21 50.367'.  No ice in sight.

Name
286.00

UTC Time
06:59

Duration, Min.
4

Depth, meters
15

Description
Straight and level setpoint at heading 130T

Comments
· Ran to competion.

· Depth performance was poor because the Nav algorithm was still interpreting range from the now-upward looking DVL as altitude.

· Inertial Nav Data corrupted by the DVL.

Name
286.01

UTC Time
07:21

Duration 
550 seconds

Depth, meters
15

Description
Straight and level setpoint at heading 240T

Comments
· Set the minimum altitude small to avoid the above problem

· Ran to competion.

· Steady-state heading error of +/- .5 degrees.  Rudder trimmed 2.3 degrees to starboard.

· Depth control not steady-state, but looks good

· Inertial Nav Data corrupted by the DVL.

· Science sensors working.  The IPS depth shows an initial offset from the parosci, but this error decreases over time.  The parosci appeared to be in error by 4.2 meters when the vehicle surfaced.

Name
286.02

UTC Time
07:45

Duration, Min.
15

Depth, meters
25

Description
Out & back; 600 sec. at 290T, then 200 sec at 110.

Comments
· Ran to competion.

· Depth control +/- 1 meter.  Elevator trimmed -4.7 degrees.

· Parosci had accrued a 4 meter error by the end

· Heading control error +/- .5 degrees. 

· Inertial Nav Data corrupted by the DVL.

· Science data looks OK

Name
286.03

UTC Time
08:26

Duration, Min.
15

Depth, meters
20

Description
Straight at 180T for 400 sec, then back at 340T, 300 sec.  Yoyo on both legs.

Comments
· Yoyos failed due to incorrect min depth setting.

· Mission ran to completion, but was running on the surface for several minutes.

· Inertial Nav Data corrupted by the DVL.

Name
286.04

UTC Time
08:53

Duration, Min.
25

Depth, meters
25

Description
Straight and level setpoint at heading 90T for 7 min, then 270 for 14 min.

Comments
· Ran to competion.

· Steady-state depth control error +/- 60 cm.

· Elevator trimmed to -5.3 degrees.

· Steady-state heading error +/- .7 degrees.

· Rudder trimmed to -1.4 degrees

·  Steady-state roll angle 2 degrees.

· Inertial Nav Data corrupted by the DVL.

· Science data looks good.

Name
286.06

UTC Time
09:32

Duration, Min.
5

Depth, meters
25

Description
Straight and level setpoint at heading 200T for 4 minutes.

Comments
· Ran to competion.

· DVL input to the Kearfott disabled.  Inertially determined position is continuous.

· Dive rate 9 meters/min under pitch control set at -10 degrees.

· The mission was too short to measure steady-state errors.

· DVL appeared to briefly achieve bottom lock

Name
286.07

UTC Time
09:45

Duration, Min.
12

Depth, meters
25

Description
Straight and level setpoint at heading 300T for 700 seconds

Comments
· Ran to competion.

· DVL input to the Kearfott disabled.  Inertially determined position is continuous.

· Unexplained pitch excursion at 480 seconds.  Water currents?

· 4 meter parsoci error again at the end.

· The mission was too short to measure steady-state errors.

· Science data is interesting.  There is a large temperature change at 25 meters.

Name
286.08

UTC Time
10:03

Duration, Min.
8

Depth, meters
15

Description
Straight and level setpoint at heading 160T for 700 seconds. Test acoustic abort.

Comments
· Ran until aborted.

· DVL input to the Kearfott disabled.  Inertially determined position is continuous.

· Large depth transient probably due to the descend behavior’s termination depth being set the same as the depth setpoint.

· The mission was too short to measure steady-state errors.

16 October: Short Vehicle, Kft up, 82 36.72', 11 13.56'.

Name
289.01

UTC Time
11:55

Duration, Min.
15

Depth, meters
50

Description
Straight and level setpoint at heading 120T for 120 sec., then 300T for 100 sec.  Then pitch control +10 degrees.  Spiral ascent with a pitch setpoint of +15 degrees.

Comments
· Ran to completion

· DVL input to the Kearfott disabled.  Inertially determined position is continuous.

· Ascent rate of 25 meters/min during pitch setpoint of +10 deg

· Vehicle appeared to have reached the surface earlier than anticipated, and ended up circling on the surface during the (planned) ascent.

· Dvl axes still incorrect.  The Dvl appeared to track something, perhaps a piece of ice.  Water track disabled.

· The mission was too short to measure steady-state errors.

· CTD working, but flow to #2 appears partially blocked by ice crystals.

· Isus in test mode.

· Ips4 shut off.

Name
289.03

UTC Time
12:34

Duration, Min.
45

Depth, meters
30

Description
First long under-ice run.  170T for 15 min, then 350.

Comments
· Aborted on the return leg in the lead, as planned.

· Ips mistakenly shut off, Isus in test mode.

· Inertal nav again corrupted by incorrect Dvl rotation matrix

· Depth control +/- 1 meter, but appears to be slowly damping out with a period of 210 seconds.  This mode is excited again at the turn, and again damps out.

· Commanded pitch +/- 2 degrees with the 210 sec period.  Pitch control error is +/- 1.5 degrees, but with a period of 10 seconds.

· Elevator trimmed to -4.5 degrees.  The vehicle is apparently bow-heavy.

· Both Octans and Kearfott have roll angle sign errors in their respective drivers.

· Dvl “bottom” lock on the ice looks good.  But the axes are still flipped.

· The Dvl detected a 20 cm/sec longitudinal current component. The lateral and normal components don’t have zero mean, however, which indicates a systematic bias, perhaps a misalignment.

17 October Short Vehicle, Kft up, 82 34.86', 11 54.14'

Name
290.04

UTC Time
12:06

Duration, Min.
5

Depth, meters
0

Description
Couldn’t dive.  Mission acoustically aborted to avoid immanent collision with the ice. 

Comments
· Dvl input to Kearfott apparently disabled.

· -10 pitch setpoint commanded; vehicle couldn’t do it.

Name
290.06

UTC Time
12:22

Duration, Min.
10

Depth, meters
20

Description
-10 deg. Pitch, followed by -15 deg pitch with a spiral down to 20 meters.  240T, then turn to 60T.  Spiral ascent at a pitch setpoint of  13 deg.

Comments
· 10 deg roll angle during spiral descent.  Dive rate of 10 meters/minute

· No Ips data

· Apparent Dvl ice lock for 5 minutes.

· Inertial nav corrupted by incorrect Dvl rotation matrix

Name
290.08

UTC Time
13:10

Duration, Min.
40 

Depth, meters
50

Description
Long under-ice run.  350T for 900 sec, then return on 170.  Spiral ascent.

Comments
· -25 deg. Pitch, followed by -15 deg pitch with fixed-rudder spiral.  

· Depth control error eventually settles out to +/- 50 cm.

· Pitch about -4 degrees in steady-state, +/- 1 degree.

· Elevator trimmed to -4.3 degrees.

· Heading control about +/- .5 degrees

· Rudder trimmed to 3.0 degrees.

· Ins position hosed.

· Rudder actuator now showing a 2 degree deadband.  There is a sudden 2 degree jump in commanded position at 590 seconds; causing a heading excursion of 3.5 degrees.

· Dvl achieved ice lock.  Speed = 1.4 m/s.

· Ctd, Ips, and Isus data look good.

18 October:  Long Vehicle, 81 57', 12 10'E 

291.00-04 - Not recorded.  These were probably runs on deck.

291.05 - Failed to run due to Ips abort.

291.06 - Aborted by the operator because of failure to dive. 

           - The descent behavior was using pitch control with a 10 Degree 

             setpoint.

291.07 - Aborted by the operator because it failed to dive and

         a collision with the ice was imminent.

           - Pitch control; 10 Degrees.

291.08 - Aborted by the operator because of failure to dive. 

           - Pitch control; 15 Degrees.

291.09 - Aborted by the operator because of failure to dive. 

           - Pitch control; 5 Degrees.

291.10 - Aborted by the operator because of failure to dive. 

           - 10 Sec surface run followed by 15 Sec of  Deg pitch up.


   - No ips log.

291.11 - Aborted by the operator because the vehicle was in a patch of ice.

291.12 - The small boat assisted this launch.

           - Vehicle dove.


   - The operator issued an acoustic abort, but the vehicle had


     aborted moments early due to an IPS driver crash.


   - Comms were lost.


   - 25 Meters, 3 Min.

Name
291.12

UTC Time
17:48

Duration, Min.
4

Depth, meters
15

Description
Out at 195T for 3 minutes.

Comments
· -20 degree pitch setpoint for the dive.  

· Mission apparently terminated by an acoustic abort.

· The vehicle descended at 23 meters/min.

· Not even close to achieving steady-state depth control in 100 seconds.

· The pitch control has a 35 second oscillation.

· Rudder trim approaching  +2 degrees.

· Steady-state roll angle of 4 degrees.

· Dvl achieved water-lock.  Axis orientation now correct.

On Deck:   - Drew & crew reballasted the vehicle.

           - Sib & Hans fixed the comms problem.


   - Parosci problem ocurred.  Drew & crew fixed it.

Software Changes:  

 - Added code to prevent non-essential sensor from aborting the mission.

 - Hans?

19 October: Long Vehicle, 81 40.5',  12 42.7' Kft up.

292.00-05 - Deck runs.

292.06 - Octans driver crash aborted the mission moments after it started.


   - Operator removed octansServer from devices.cfg.

292.07 - Aborted by the operator because of failure to dive. 

           - Lost comms?

Name
292.08

UTC Time
13:10

Duration, Min.
7

Depth, meters
20

Description
Straight and level at 060T for 5 min

Comments
· Mission aborted because of depth overrun.

· Long initial surface run.

· -10 degree pitch setpoint for the dive.

· Ips driver aborted at 225 seconds.

· The pitch was -78 degrees when it exceeded the maximum depth.

· Ctd interesting.

Name
292.09

UTC Time
14:23

Duration, Min.
6

Depth, meters
15

Description
Out at 20T for 3 min., back at 300T for 3 min

Comments
· Depth control very slow.

· Pitch loop has damped oscillation with a 36 second period.

· Elevator trimmed to -2.5 degrees.

· Turn rate of 5 deg/sec  with the rudder hard over at 11 degrees.

· Dvl water lock achieved, but the data is now noisy.  There appears to be an oscillatory component with a 4.5 second period.

· Ascent rate of 14 meters/min at pitch of + 10 degrees.

· No flow measurement on Ctd2 ?

· There are parosci dropouts.

· Ins position estimate is continuous.

Name
292.10

UTC Time
14:37

Duration, Min.
6

Depth, meters
15

Description
Out at 20T for 3 min., back at 300T for 3 min

Comments
· Depth control very slow.

· Pitch loop has damped oscillation with a 36 second period.

· Elevator trimmed to -2.5 degrees.

· Turn rate of 5 deg/sec  with the rudder hard over at 11 degrees.

· Marginal Dvl water lock achieved, but the data is now noisy.  There appears to be an oscillatory component with a 4.5 second period.

· Ips died at 225 seconds.

· There are parosci dropouts.

· Ins position estimate is continuous.

· Battery low.

· Ctd & Isus look OK, but the Oxygen measurement looks wrong.

23 October:  Long Vehicle; Kft up; 80 44.298'; 16 35.068' 

Name
296.09

UTC Time
14:54

Duration, Min.
23

Depth, meters
50

Description
Circle at depth, 4 deg/sec, and launch a buoy.  

Comments
· Rudder signal very noisy during buoy launch segment.

· Depth control loop has a damped oscillation of period 225 seconds.

· Pitch control loop had a sustained oscillation of period 22 seconds and pp amplitude 3.6 degrees during the launch segment.

· There is a sustained pitch oscillation of 8 degrees p-p during the 10 degree pitch setpoint ascent.

· The SS roll angle is 5 degrees in S&L flight, -3 degrees during the launch circling segment, and 10 degrees during the ascent spiral.

· Spiral ascent at 12 meters/min, 10 deg pitch

· 20 meters/min descent at -15 degrees pitch.

· Dvl didn’t get water lock.

· Depth control very slow.

Name
296.10

UTC Time
15:38

Duration, Min.
10

Depth, meters
25

Description
Unachievable waypoint test.

Comments
· Long surface run.  It had trouble diving.

· Sustained 5 degree p-p, 20 second pitch oscillation.

· Parosci off by 1.5 meters at the conclusion of the mission.

· Depth control loop has a damped oscillation of period 225 seconds.

· 40 Degree p-p oscillation in heading during the waypoint.  This is possibly due to the Kearfott being misaligned with the vehicle body axes.

· Dvl water lock very good.

Name
296.11

UTC Time
15:58

Duration, Min.
15

Depth, meters
25

Description
Unachievable waypoint test with a 20-to-7 meter yoyo superimposed.

Comments
· Sustained 5 degree p-p, 20 second pitch oscillation.

· The yoyo depth is only roughly twice the vehicle length, causing the controlled depth to lag the commanded.

· The heading commanded by the waypoint loop is wobbling around by 10 to 15 degrees.  

· Heading control error is less than 2 degrees.

· Dvl water lock marginal.

· Position propagated by Ins looks continuous, at least.

24 October:  Open water deep sections near Svalbard, Short Vehicle, no Ips, Kft Down.

   81 00.756'; 16 07.354'

Name
297.03

UTC Time
10:53

Location
81  00.756’N,  16 07.354’E

Duration, Min.
90

Depth, meters
Yoyo to 500

Description
Yoyo and waypoint control

Comments
· Steady-state pitch control +/- .5 degree.

· At least 5 two-degree pitch excursions caused by bad A/D measurements in the embedded tailcone elevator control loop.

· Dive and ascent rates limited to 30 meters/min in the vehicle.cfg.

· Waypoint control showing 2 degree p-p, 33 second oscillations.

· Heading control switches to a setpoint for the last 20 minutes or so.  

· The Dvl is losing and acquiring water lock with a period of 4.5 seconds.  This is probably due to whatever mode Hans has it in for this run.

· Yaw rate control term is much noisier during the waypoint segment than during the heading setpoint segment.  This is much faster than the Dvl lose/acquire noise, and so is caused by something else.

· The heading during the waypoint, and the setpoint heading were supposed to be the same but are obviously different in the nav plot.  Possible causes are cross current or initial position error.

· The Ins position estimate does not have discontinuities, indicating that the Kearfott is probably in free-inertial mode.  (no aiding from the Dvl).

· The Octans gyrocompass does not maintain it’s heading estimate during the descents.  It has an invalid status.

·  Control loop timing looks much worse than usual.

· Speed variation due caused by climb/descend is 1.5/1.1 m/sec.

· Propulsion was using 1.5 Amps more to descend.

· Science data looks good to the untrained eye.

Name
297.04

UTC Time
13:26

Location
80 58.10’N, 16  25.915’ E

Duration, Min.
90

Depth, meters
Yoyo to 500

Description
Yoyo with heading setpoint control

Comments
· Steady-state pitch control +/- .5 degree.

· During the descents, the constant component of the elevator command is around 2 to 3 degrees of climb, indicating again that the vehicle is very nose heavy, or that the elevator “zero” position has an offset.

· Steady-state heading control +/- .5 degree.

· Rudder trimmed 2 degrees to starboard.

· Many two-degree pitch excursions caused by bad A/D measurements in the embedded tailcone elevator control loop. In this case, the tailcone computer latches the new A/D reading causing the commanded elevator angle to jump by 2 degrees.

· Dive and ascent rates limited to 30 meters/min in the vehicle.cfg.

· The Dvl is losing and acquiring water lock with a period of 4.5 seconds.  This is probably due to whatever weird mode Hans has it in for this run.

· The Octans gyrocompass goes into an invalid mode soon after the vehicle begins diving, but then recovers about halfway down.  This repeats on each descent.

· Control loop timing looks much worse than usual.

· Science data looks good to the untrained eye.

Name
297.05

UTC Time
14:59

Location
80 55.520’N,  16 24.210’E

Duration, Min.
90

Depth, meters
Yoyo to 500

Description
Yoyo and setpoint control

Comments
· Pitch, depth, and heading control similar to 297.04.

· The gyrocompass is invalid for most of the mission.

· Control loop timing looks much worse than usual.

· Science data looks good to the untrained eye.

25 October:  Under Ice Triangle Runs, Short Vehicle with Ips, Kft/Dvl pointing Down.

   81 15.0340; 15 34.8450'  

Name
298.00

UTC Time
08:35

Location
81 15.0340’N, 15 34.8450’E

Duration, Min.
45

Depth, meters
30

Description
Triangle course with 1km+ legs, mostly under ice.

Comments
· Depth control +/- 1 meter on the first leg, then +/- .5 meter on subsequent legs.

· Pitch command +/- 2 degrees on the first leg, then half that subsequently.

· Elevator trim -4 degrees.

· Heading control +/- .7 degrees.

· Rudder trimmed to -1 degree.

· The gyrocompass is invalid for approximately 10 minutes.

· Spiral ascent and descent.

· Ins nav corrupted by Dvl

· Dvl water lock poor.

· Parosci very noisy.

· Control loop timing looks much worse than usual.

· Science data exists.

Name
298.03

UTC Time
09:43

Location
81 14.2810’N, 15 38.6960’E

Duration, Min.
45

Depth, meters
30

Description
Out & back, with 1km+ legs, mostly under ice.

Comments
· Depth control better than the previous mission; +/- .5 meter. 

· Pitch command +/- 1 degree.

· Pitch control error generally < +/- .5 degree, except for a few unexplained occasions.  At t=1870 seconds, for example, it bounces several degrees.  This may be an external disturbance. 

· Elevator trim -3 degrees.  The vehicle is probably nose heavy.

· Heading control +/- .7 degrees.

· Rudder trimmed to -1 degree.

· The gyrocompass is invalid for approximately 10 minutes.

· Spiral ascent.

· Ins nav corrupted by Dvl

· Dvl water lock poor.

· Parosci noisy.

· Parosci has 1.3 meter error at the end of the mission.

· Control loop timing looks much worse than usual.

· Science data exists.

Name
298.05

UTC Time
11:01

Location
81 13.440’N, 15 43.2050’E

Duration, Min.
45

Depth, meters
30

Description
Triangle, with 1km+ legs, mostly under ice.

Comments
· Depth control +/- .5 meter. 

· Pitch command +/- 1.5 degree.

· Pitch control error generally < +/- .5 degree, except for at least 3 occasions where the stepper motor control loop gets a bad A/D read and bumps the vehicle.   This causes a 3-5 degree pitch excursion. 

· Elevator trim -3 degrees.  The vehicle is probably nose heavy.

· Heading control +/- .7 degrees, except for many occasions where the stepper motor control loop gets a bad A/D read and bumps the vehicle.   This causes a 3-5 degree yaw excursion. 

· Rudder trimmed to -1 degree.

· The gyrocompass is invalid for approximately 10 minutes.

· Spiral ascent.

· Ins nav corrupted by Dvl

· Dvl water lock poor.

· Dvl temperature reading now incorrect.

· Parosci very noisy.

· Control loop timing looks much worse than usual.

· Science data exists.

Name
298.06

UTC Time
12:07

Location
81 12.64’N, 15 41.94’E

Duration, Min.
45

Depth, meters
50

Description
Triangle, with 1km+ legs, mostly under ice.  Yoyos on the long leg.

Comments
· Depth control +/- .5 meter. 

· Pitch command +/- 1.5 degree.

· Pitch control error generally < +/- .5 degree, except for several occasions where the vehicle apparently receives an external pitch disturbance.  

· Elevator trim -3.5 degrees.

· Heading control +/- 2 degrees.   This is far worse than the previous missions.

· Rudder trimmed to -1 degree.

· The gyrocompass is invalid for approximately 10 minutes.

· Spiral ascent.

· Dvl water lock poor.

· Dvl temperature reading now incorrect.

· Parosci very noisy.

· Parosci again appears to have a .8 meter error at the conclusion of the mission.

· Control loop timing looks much worse than usual.

· Science data is interesting.
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