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Project Description: 
MBARI’s Wave Glider Hot Spot provides invaluable communications relay and acoustic tracking capabilities to MBARI projects while saving significant ship time and cost.  The Hot Spot’s satellite, cellular, WiFi and acoustic links allow engineers on shore to interact in real-time with systems deployed on or below the ocean surface. Researchers gain near-real-time access to high-bandwidth AUV sensor data while vehicles are still deployed, through the Hot Spot’s ‘store-and-forward’ message service. Hot Spot’s ability to acoustically geolocate subsea targets provides monitoring capability, and its ability to autonomously follow moving underwater targets enables unique experiments that coordinate sampling activities between multiple autonomous vehicles and ships. Geolocation of subsea platforms prior to ship visits reduces search time by the ship and allows for more immediate recovery/turnaround of platforms at sea. The Hot Spot has provided these capabilities and ship-time savings to the CCE BIN, BEDs, Benthic Rover, CANON, and EcoHAB projects over the past three years. We are currently developing the following capabilities for 2016: 1) automation for acoustic range-only geolocation of stationary targets, BED detection, and acoustic reacquisition of moving AUV targets; 2) refined acoustic geolocation and tracking accuracy; 3) enable onboard sensor data to be transferred to shore through the Hot Spot’s ‘store-and-forward’ service; 4) Implementation of a ‘standard’ Hot Spot payload box, readily compatible with either an SV2 or SV3 vehicle.
In 2017 we propose to refine these capabilities and add new ones that enable even more innovative and unique science at MBARI and elsewhere; 1) acoustic transfer of short ‘messages’ containing commands, data, or notifications to and from submerged assets. This capability would be very useful to coordinate fleets of surface and submerged robots, e.g. to relay a bloom detection message to a submerged LRAUV which could adapt its mission accordingly; 2) Provide support to the Adaptive Sampling project, to automatically find and track oceanic fronts; 3) Transfer Hot Spot technology to the University of Hawaii, support initial operations for UH coordinated operations of its MiVEGAS LRAUV fleet; 4) Collaboration with the Jupiter Research Foundation, including support for access to onboard sensor data streams by Jupiter Autonomous Microscope, and over-the-horizon VHF communications; 5) Field program support for CANON, Pelagic-benthic coupling, Station Aloha, CCE BIN status checks, BED status checks, Park-and-fly Dorado project
Through its direct support of multiple MBARI science projects, the Hot Spot currently addresses Strategic Plan themes of Exploration and Discovery, Ecosystem Dynamics, and Ocean Biogeochemistry. It supports the MBARI institutional objectives and strategies of fostering technological innovation, increasing institutional flexibility (by decreasing  projects’ ship time needs), enhancing collaborations (by applying acoustic expertise of UPC-SARTI collaborators, and exporting Hot Spot to University of Hawaii). Hot Spot provides a communication relay that can enable coordination of multiple autonomous vehicles, consistent with the MBARI Technology Roadmap.
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