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Project Description:  The Wave Glider communication “hot spot” (WG-HS) developed under the 2013 Distributed Autonomy project has demonstrated rapid transfer of large data sets from a Dorado AUV to the WG-HS via Freewave radio at a range of up to 480 meters. We propose to extend the WG-HS capability to demonstrate intercommunication with other MBARI assets such as LRAUV and BEDS, via both surface RF and underwater acoustics. We will leverage progress made by the BEDS and LRAUV projects to add acoustic hardware to WG-HS that enables low bandwidth communication with underwater assets, geolocation of deployed systems, and navigation assistance, e.g. for WG-asset rendezvous. We plan to integrate a Globalstar satellite modem on the WG-HS surface float, 802.11 Wifi, implement robust power management, and automate configuration procedures. All processes and software will be documented and open source consistent with Autonomy projects in the recent past.
Project scope will include several WG-HS deployments coordinated with LRAUV and Dorado, and interaction with deployed BEDS assets. Acoustic devices and a Globalstar modem will be integrated with the WG; hopefully many of these can be borrowed from existing projects (BEDS, LRAUV). Software for geolocation, tracking, RF link and power management will be developed. This is highly consistent with CANON program goals; more than likely such capabilities will be tested during the 2013 Fall CANON/ECOHAB field experiments here in Monterey Bay. The end result is a platform which is not only relevant to Distributed Autonomy goals of providing communication and coordinating goals, but is envisioned as a platform for collaboration across various CANON (and perhaps even non-CANON) PIs and an important mainstay for MBARI institutional infrastructure.
A few systems similar in principal to WG-HS are being developed at other institutions. Liquid Robotics is advertising a "Gateway Wave Glider", equipped with a SonarDyne 6G acoustic modem. LR marketing literature emphasizes satellite communication to shore and doesn't mention line-of-sight RF links to other autonomous vehicles or cell links to shore (http://www.liquidr.com/products_services/gateway-wave-glider.html).  Our WG-HS will enable active command/control of subsea assets rather than passive data listening only, and emphasizes data exchange between autonomous platforms.

The University of Porto has developed a Wave Glider communications hub that utilizes Delay Tolerant Networking (DTN) throughout to handle homogeneous networks and communication disruption (http://www.seadiscovery.com/mtStories.aspx?ShowStrory=1081762108). Our 2012 DTN Feasibility Study found that DTN is promising, but that the primary implementation has several drawbacks: a) configuration is non-trivial b) existing implementation has reliability issues, and c) documentation is poor. Our WG-HS uses the well-established robust 'rsync' protocol to deal with network disruption, and the design is intended to minimize manual configuration. Design of the software "bridge" between acoustic and RF protocols will be a major focus of our 2014 project. With this project, we will have taken initial ideas from our colleagues at Porto, and in effect with these additional capabilities, be in a position to impact their WG hub development which has been funded by NURC/CMRE.
We are aware the Brent Roman will submit a proposal for a helium-filled aerostat with attached radio that would provide a "bent pipe" repeater to extend RF communication range. The kite balloon would be tended from a ship, and is not thought to deployable from the WG platform at present. However there may be useful hardware and software synergies between his project and ours. 
Further development of the WG-HS system will enable a more coordinated approach between different deployed systems and will allow AUVs to spend more time underwater running their mission. Acoustic tracking of midwater or benthic systems will reduce the need for ships that typically perform this task and will alleviate some ship schedule and weather constraints. We have already demonstrated a significant data volume return from an AUV, at much larger volume and lower cost than possible through Iridium satellites. Thus our project supports MBARI's overarching goal to adapt innovative technology (Wave Glider) to advance understanding of natural ocean systems, and is relevant to all research themes. 
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