DTN Cruise Plan
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1.0 Cruise objectives.
1.1 Demonstrate the utility of Delay Tolerant Networking services for data and command file delivery in a real-world MBARI operational AUV environment.
2.0 Cruise dates:

2.1 Monday, May 21, 2012 – Test day.
2.2 Tuesday, May 22, 2012 – Contingency day.

3.0 Cruise navigation waypoints:

3.1 Vessel initial location: tbd
3.2 Vessel-AUV rendezvous point 1: tbd
3.3 Vessel-AUV rendezvous point 2: tbd
3.4 Vessel-AUV rendezvous point 3: tbd
4.0 Personnel:

4.1 On Zephyr: Fredrick Py, Tom O’Reilly, Mark Chaffey, +?
4.2 On shore: ??

5.0 Test architecture.

5.1 In order to provide network communications with wet assets such as the AUV which have limited line-of-site radio capabilities of about 1nm or less, the network architecture requires a “gateway” communications hop between the AUV and the shore based network. This gateway can be either a buoy, or in the case of this test, a ship.
5.2 Simplified view of the architecture for the test:
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6.0 Dorado AUV requirements:

6.1 DTN stack running on T-rex computer.

6.2 Software routine for placing test files in DTN send directory
.

6.3 Test files in the following formats.

6.4 Working FreeWave Ethernet radio and antenna.

7.0 Zephyr requirements:

7.1 Working KVH mini-vsat and network connection for our equipment (ship provided
).

7.2 Working FreeWave Ethernet radio and antenna (AUV team provided).

7.3 Manta 2000 box and power supply (science party).

7.4 Laptop computer (science party).

7.5 Leviton router and all cabling (science party).

7.6 ?

8.0 Shoreside requirements:

8.1 Host file server running DTN application and directories of test files
. 

9.0 Test missions.

9.1 Mission 1.

9.1.1 Objective: Test the ability of the AUV to establish a network connection though the FreeWave radio link and automatically transfer small files through the DTN application. The test can be run on the network connection between the AUV and the Mantabox or PC on the Zephyr only, or between the AUV and the shore server (TBD, subject for discussion).
9.1.2 File names for transfer: ?
9.1.3 Test protocol:

9.1.3.1 AUV is programmed to perform a short mission and surface at rendezvous point 1. The Zephyr maneuvers toward the rendezvous point
 until a FreeWave radio connection is established with the AUV. A file named [????] has been placed in the DTN send directory for transfer. When a network connection has been established between the AUV and the Zephyr the file is transferred. The elapsed time between the network connection being established and the completion of the file transfer is measured.
9.1.4 Options for discussion:

9.1.4.1 Have the transfer be end-to-end (to MBARI server)?

9.1.4.2 Have the transfers be bi-directional, i.e. send mission tasking files to the vehicle during the same network session?

9.2 Mission 2.

9.2.1 Objective: Test the ability of the AUV to establish a network connection though the FreeWave radio link and automatically initiate the transfer of a large file through the DTN application.  The transmission is interrupted before the file (or files) transfer is complete
. When a network connection is re-established the session resumes and the file (or files) transfer continues. This tests the ability of the DTN application to operate reliably and efficiently with intermittent and unreliable communications links. As above, the test can be run on the network connection between the AUV and the Mantabox or PC on the Zephyr only, or between the AUV and the shore server (TBD, subject for discussion
). 

9.2.2 Filenames for transfer: ?
9.2.3 Test protocol:

9.2.3.1 AUV is programmed to perform a short mission and surface at rendezvous point 1. The Zephyr maneuvers toward the rendezvous point until a FreeWave radio connection is established with the AUV. A file named [????] has been placed in the DTN send directory for transfer. When a network connection has been established between the AUV and the Zephyr the file transfer is initiated. After a time of two(?) minutes has elapsed after the establishment of a radio connection, the radio link is interrupted for a period of 10(?) minutes
. The interruption can be initiated by one of the following; diving the AUV, moving the Zephyr out of radio range, or attenuating the radio power with an RF attenuator until the RF connection with the AUV  is lost.  After a pause of 10 minutes the method of attenuation is reversed, the RF connection re-established and the expectation is that file transfer will resume. The total connection time to the completion of the file transfer is measured.

9.2.4 Options for discussion:

9.2.4.1 Is it OK to create RF connection loss by leaving AUV on the surface and moving Zephyr or attenuating RF signal? Accomplishes objectives without adding vehicle risk?

9.2.4.2 Have the transfer be end-to-end (to MBARI server
)?
9.2.4.3 Have the transfers be bi-directional, i.e. send mission tasking files to the vehicle during the same network sessions?

9.2.4.4 How
 to quantify transfer times?

9.3 Mission 3. Optional.
9.3.1 Objective: Test the utility of DTN in a real mission AUV scenario for transferring sampled data and receiving new mission command files. As above, the test can be run on the network connection between the AUV and the Mantabox or PC on the Zephyr only, or between the AUV and the shore server (TBD, subject for discussion
). 

9.3.2 Filenames for transfer: ?

9.3.3 Test protocol:

9.3.3.1 AUV is programmed to perform a yo-yo sampling mission with surfacing at rendezvous points 1, 2 and 3 for 5(?) minutes at each site
. The Zephyr follows along the mission track and maneuvers toward each rendezvous point until a FreeWave radio connection is established with the AUV. Data files are placed in the DTN send directory for transfer during the course of the mission. When a network connection has been established between the AUV and the Zephyr at each rendezvous point the file transfer is initiated automatically. The completion success rate and total connection time for the file transfers is measured.

9.3.4 Options for discussion:

9.3.4.1 Have the transfer be end-to-end (to MBARI server
)?
9.3.4.2 Have the transfers be bi-directional
, i.e. send mission tasking files to the vehicle during the same network sessions?

9.3.4.3 How to quantify transfer times?

9.3.4.4 Should the Zephyr be stationary and the AUV maneuver back to a single rendezvous point?

�Presumably this would be coming from T-REX?


�Which formats?


�Is this confirmed to be working on the Zephyr given its outbound (from MBARI) status?


�Any other items?


�This setup should be clearly defined (which hosts, where and who is going to be monitoring it during the experiment) and tested of course.


�How close should this rendezvous point be to the Zephyr? Can we test differing distances? 


�How precisely will this be done? By physically cutting off a connection or some other means?


�We should consider the full path from AUV to shore as a basis for testing the DTN. The entire feasibility study should be as robust to failure to demonstrate MBARI investment.


�Has such a large time disruption been tested on shore first?


�Definitely so. See above about feasibility study objectives.


�Yes. Again we are demonstrating a new capability so ensuring it is a viable candidate for use necessitates bi-directional tests.


�One potential example that we ought to consider is (assuming we have a UAV test flight) then to demonstrate sample still images being sent by UAV to Manta to shore in "near real-time". This would be a huge win for CANON (and the feasibility study) if we can demonstrate such a capability.


�Need to coordinate with Frederic esp. if T-REX control on AUV is something we want to demonstrate. I personally would like to see a T-REX + DTN demonstration if not in May, then in July-Aug autonomy sea days (see Ship schedule).


�Yes.


�A strong yes.





