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Objectives:  Demonstrate Dorado AUV/Zephyr system functionality.

1.  Demonstrate ability to launch and recover 327 cm vehicle configuration.

2.  Demonstrate range of vehicle relocation aids.

3.  Demonstrate range of vehicle acoustic tracking system.

4.  Establish integrity of new vehicle and all subsystems.

5.  Establish dynamic control of the vehicle.

6.  Depth testing sufficient to satisfy initial mission sets (500 m).

Vessel:  R/V Zephyr
Vehicle Configuration:  Dorado Ops-1 tail section, 3 kW-hr battery section, empty nose section.  This vehicle configuration was ballasted 6 pounds positive on 15 February 2003.

Test Regime
Mobilization (18 February 2003)

Tasks pending:

1.  Load vehicle and its cradle aboard R/V Zephyr.  

2.  Add counterweight to LRS.

3.  Install power supply and terminal server in electronics rack.  

4.  Install vehicle tether and charge tether in cable ways and lead through to deck.

5.  Deck test of vehicle on dock.

6.  Establish data visualization path through radio modem.

7.  Deck test of Simrad ADF.

Sea Trials (19-21 February 2003)

R/V Zephyr departs MBARI dock 0700 19 February following confirmation of vehicle subsystem functionality.  Proceed to test location (to be decided) in ~100 m water and commence test plan.

1. Deploy vehicle from LRS.

2. Confirm acoustic tracking via LXT and through Winfrog.  

3. Confirm ADF signal and bearing.

4. Confirm vehicle has valid GPS fix.

5.   Establish range of ADF and radio modem (steam ship away from vehicle until signal is lost – expect about 2 nmiles or about 12 minutes steaming).  Return to proximity of vehicle.

6.  Proceed with dynamic control testing.

Mission Category 1 – Heading Control

Purpose:  Confirm heading control and basic vehicle functionality on surface.

Description:  2 minute setpoint mission on surface at a constant commanded heading.  Positive pitch is commanded in order to keep the vehicle’s nose high.  Observe the ability of the vehicle to accelerate to speed on the surface and tendency to dive.  Check ability of vehicle to follow commanded heading.  Repeat as necessary, check battery and subsystem health after each mission.

see HeadingTest.cfg/HeadingTestLong.cfg/HeadingTestDelta.cfg

Mission Category 2 – Pitch Control

Purpose:  Confirm the ability of the vehicle to dive in a controlled fashion.

Description:  40 second setpoint on surface at commanded heading, then 90 second descend at pitch angle 10 degrees to 15 meters.   Set depth envelope abort to 30 meters in case of severe overshoot.   Repeat as necessary – we found it critical for pitch control testing to be sufficiently removed from surface effects.
Purpose:  Confirm pitch control at constant commanded pitch.

Description:  Forward launch, descend under pitch control to 10 meters, setpoint at fixed heading and fixed pitch of 0 degrees for 5 minutes, ascend.  The vehicle should maintain a depth of approximately 15 meters.  Depth envelope maintained at 25 meters, mission timer at 900 seconds.  

Adjust gains and repeat as necessary.

See pitchControlTest.cfg

Mission Category 4 – Depth Control

Purpose:  Confirm depth control at constant commanded depth.

Description:  Forward launch, descend under pitch control to 15 meters, setpoint at fixed heading and fixed depth of 20 meters for 5 minutes, ascend.  Depth envelope maintained at 25 meters, mission timer at 600 seconds.
Adjust gains and repeat as necessary.

See depthControlTest.cfg

Purpose:  Confirm depth control at changes in commanded heading.

Description:  Forward launch, descend under pitch control to 15 meters, setpoint at fixed heading and fixed depth of 20 meters for 5 minutes, setpoint at same heading for 5 minutes, ascend at a commanded depth of 30 meters, ascend.   Depth envelope maintained at 35 meters, mission timer at 900 seconds.  

See depthControlStep.cfg

Purpose:  Confirm depth control with YoYo behavior.

Description:  Forward launch descend under pitch control to 15 meters, assume commanded heading for 10 minutes while alternating depth between 3 and 20 meters.  Depth envelope at 25 meters, mission timer at 1000 seconds.   Repeat with extended duration and depth to 50 meters.

See depthControlYoYo.cfg, depthControlYoYoLong.cfg

Mission Category 5 – Operational Testing

Purpose:  Test operational speed range of the vehicle.

Description:  Forward launch, descend under pitch control to 15 meters, setpoint at fixed heading and fixed depth of 20 meters for 5 minutes commanded speed 1.5 m/s, setpoint at same heading for 3 minutes, ascend at a commanded depth of 30 meters, ascend.   Depth envelope maintained at 35 meters, mission timer at 900 seconds.  

See speedsteps.cfg

Purpose:  Test depth capabilities of the vehicle to 100 meters.

Description:  Forward launch, descend with descend with fixed rudder to 100 m, ascend to surface.  Descent should take less than 10 minutes, maintain depth envelope at 110 meters, abort at1220 meters, mission timer 1200 seconds.

See:  spiralDescent100.cfg

Purpose:  Test depth capabilities of vehicle to 200 m.

Description:  Same as above with depth envelope and mission timer increased to appropriate values. 

See:  spiralDescent200.cfg

Purpose:  Test depth capabilities of vehicle to 350 m.

Description:  Same as above with depth envelope and mission timer increased to appropriate values.

See:  spiralDescent350.cfg

Purpose:  Test depth capabilities of vehicle to 500 m.

Description:  Same as above with depth envelope and mission timer increased to appropriate values.

See:  spiralDescent500.cfg

Purpose:  Test depth capabilities of vehicle to 1000 m.

Description:  Same as above with depth envelope and mission timer increased to appropriate values.

See:  spiralDescent1000.cfg

.

