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	Project Number:
	901411


	Project Start: Jan. 1,
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	Project Duration (in years):
	1 1
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	Ship Time
	ROV
	AUV
	Wave Glider
	Mini ROV


Please indicate what type of project is being proposed (mark only one).
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Project Manager
:

Tom O’Reilly
Principal Investigator:
Brian Kieft
Lead Scientist:




Lead Engineer:




Project Title:

Wave Glider-based Communications Hot Spot
1) ABSTRACT (new projects only)
Project Description:  
Over the past two years, initial development and fielding of the Waveglider Hotspot took place – initially on an SV2 Waveglider and then onto MBARI’s SV3 model Tiny. Since 2014, a total of 11 field deployments have occurred. Applications have included Benthic Rover geolocation at Station M, high resolution data transfer from on-surface LRAUVs via RF in Newport Beach,  Benthic Rover data transfer at Smooth Ridge, LRAUV tracking and following for CANON, and Benthic Event Detector data transfer and status acquisition in the Monterey Submarine Canyon. The project has enhanced key Strategic Plan research themes including exploration and discovery, ecosystem dynamics, and ocean biogeochemistry. Hotspot software has added various safety alarms that appear on Liquid Robotics Wave Glider Management System webpage to alert users when potentially dangerous conditions exist for the vehicle or when onboard navigation has failed. These additional safety features combined with those already provided onboard the vehicle, have enabled low overhead operation of the vehicle by MBARI personnel. The Hotspot team would like to leverage our initial investment and make the Hotspot a standard available payload on either an SV2 or SV3 Waveglider. This would involve purchasing spare parts and additional radios. Integration into an SV3 payload box is already in progress this year. In addition to standardizing the payload and configuration of the hotspot, the team would like to provide an automated data gateway for local onboard serial sensors as well as projects like Thom Maughan’s “Waveglider Sensor Payload Support”. The Hotspot's simpler data path alleviates the tedious process of integrating new sensors into the Waveglider’s somewhat cumbersome and power hungry software architecture and allows for any serial instrument to send its data directly back to shore via the Hotspot if desired. This continuation of the project also includes collaboration with Ivan Masmitja, a PhD student from the Technological Development Center of Remote Acquisition and Data Processing Systems at the Universitat Politecnica de Catalunya (http://www.cdsarti.org/). Specifically, Ivan will be tasked with improving the target location accuracy provided by the Waveglider’s USBL. Currently the error is up to approximately 50 meters for various reasons including unaccounted physical offsets. Improving this accuracy will provide the opportunity for higher precision navigation of underwater assets. We propose to automate seafloor target location using the acoustic modem. Our current procedure logs acoustic target range along with Wave Glider latitude and longitude while flying "lawn mower" patterns over the estimated target location. We then perform a least squares fit to the data, to determine target latitude and longitude (i.e. the surface location where acoustic range is minimum). This procedure typically takes several hours of manual activity (e.g. issuing navigation commands, running the least squares fit). We'll develop software to automate the lawn mower pattern and least squares fit. Finally we would like to work on improving underwater navigation, command, and control of assets like the Long Range AUV. 
2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
One of the major themes of MBARI’s current research is the increasing dependence on real-time data for informed decision-making during the course of field experiments. To this end MBARI has invested considerable resources in related projects such as the Ocean Decision Support System (ODSS) for coordinated mission planning and data visualization, highly agile sampling platforms such as the LRAUV family of vehicles, and the development of sophisticated sampling algorithms for applications such as patch tracking. Adequate real-time data is the raw material for ODSS’s visualization and decision-making tools for managing these types of missions and yet due to design or observational constraints many of our mobile assets have a very limited ability to bring back real time data.

Experiments using AUV’s that do push limits on data return quickly run into difficulties with too much AUV time spent on the surface and a large dollar cost for data return. A major reason for this is our historical reliance on the Iridium Satellite constellation for over-the-horizon communications. While the AUV Iridium satellite systems are required for command and status updates, are reliable and provide worldwide coverage, they have a very limited data transfer rate and a large cost per byte.
How does it relate/contribute to MBARI’s mission and strategic plan?
Utilizing the Wave Glider as a Hot Spot “adapts innovative technologies” per the strategic plan. Moreover Hot Spot will be a basic at-sea communications infrastructure component, and can benefit any research activity that relies on near-real-time return of large data volumes from untethered underwater assets. Additionally, the Hot Spot is able to track and follow underwater assets making for more efficient use of other mobile platforms in a collaborative experiment and keeping stakeholders situationally aware. 

Thus Hot Spot is relevant to science problems within all four research themes in the technology roadmap, as well as marine conservation projects sponsored by the Packard Foundation's Ocean Grantmaking process.

How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents.htm#Packard for documents.)
See above
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
See above
Approach to the problem
See abstract
Publications (from other projects over the last 5 years)

b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
A summary of all 2014/15 deployments:
	Deployment
	Primary Agenda

	2 - Station M
	Rover geolocation

	3 - EcoHAB trial (Monterey Bay)
	Prep for EcoHAB Newport Beach

	4- EcoHAB (Newport Beach)
	Surface data link for LRAUV daphne

	5 – BEDs (Monterey Bay)
	Acoustic data recovery

	6 – Smooth Ridge
	Prep for Station M and Rover comms/geolocation

	7 – CANON trial
	Prep for CANON Monterey Bay

	8 – CANON
	Acoustic tracking and following of LRAUV(s)

	2015 (to date)
	

	9 – Station M and MBay timeseries
	Retrieve status and O2 data from Rover. Localize Rover.

	10 – CANON
	Tracking/Following of LRAUVs

	11 – Station M and MBay timeseries
	Localize Rover ahead of ship. Re-localize after deployment. Check status.

	12 – BEDs (Monterey Bay) - scheduled


	Retrieve status/data during CCE

	13 – Station M and MBay timeseries – (scheduled)
	Localize Rover. Get status/data


Significant changes from previous project proposal 

None
Publications based on the results of this project only
[1]

Thomas O’Reilly, Brian Kieft, Mark Chaffey, “COMMUNICATIONS RELAY AND AUTONOMOUS TRACKING APPLICATIONS FOR WAVE GLIDER,” in OCEANS ’15 MTS/IEEE, Genova, Italy, 2015.

c) New and Continuing Projects: Plans for 2016
Research Activities
Facilitate ongoing efforts of MBARI researchers by providing higher quality data in a timely manner from assets on the surface as well as underwater gateway and tracking communications for underwater assets.  See field programs for more specific details. 
Engineering/technology development

   [Click here to enter text]   
Field programs (detail ship requirements/deployments/diver requirements)
Paragon for all launch/recovery unless otherwise noted.

Deployments using the same hardware package will ideally be combined (e.g. CCE and CANON)
Q1 Deployments
Coordinated Canyon Experiment (monthly. 3 day duration). BED data xfer, BIN health/status
CANON “Offseason” (monthly. 1 week duration)
Station M – Rover/SES (Jan)

Engineering Test (1 week)

Q2 Deployments
Coordinated Canyon Experiment (monthly. 3 day duration). BED data xfer, BIN health/status
CANON “Offseason” (monthly. 1 week duration)
Station M – Rover/SES (Apr)

CANON Monterey Bay

Engineering Test (1 week)

Q3 Deployments
Coordinated Canyon Experiment (monthly. 3 day duration). BED data xfer, BIN health/status
CANON “Offseason” (monthly. 1 week duration)
Station M – Rover/SES (Jul)

Station M – Rover/SES (Sep)

Engineering Test (1 week)
Q4 Deployments
Coordinated Canyon Experiment (monthly. 3 day duration). BED data xfer, BIN health/status
CANON “Offseason” (monthly. 1 week duration)
Station M – Rover/SES (Nov – coordinated with ship on station)

Engineering Test (1 week)

Specific deliverables
· Participation in above field programs
· Additional payload box configurations as specified above
· TBD
Milestones (see personnel classification list)
   [Click here to enter text]   
	2016 Project Start Date: 
MM/DD/2016
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	
	
	
	
	
	

	Milestone Description
	
	
	
	
	
	

	EE
	
	
	
	
	
	

	SE
	
	
	
	
	
	

	ME
	
	
	
	
	
	

	EE Tech
	
	
	
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	
	
	
	
	
	

	Machine Shop
	
	
	
	
	
	

	Divers
	
	
	
	
	
	


Budget justification
	CATEGORY
	COST

	Verizon CDMA airtime charges
	$500

	Globalstar/Iridium airtime charges
	$6200

	Benthos MF DAT
	$30,000

	
	

	
	

	
	

	This color = 2015 budget
	

	Payload SV2 Iridium radio
	$1200

	Payload SV2 Iridium antenna
	$450

	Payload SV2 CDMA radio
	$475

	Payload SV2 CDMA antenna
	$450

	Shore side Iridium hardware
	$2500

	Lab supplies to support deployments
	$3000

	International travel and conference fees for an engineering related conference presentation.
	$5,000 

Airfare - 1900.00 (includes baggage)

Lodging - 250 x 7  1750.00

Registration - 500.00

food - 60.00 x 7 - 420.00

Trans -  230.00 

Misc -  100.00

	International travel to meet with collaborators at MARUM. 


	$5,000 

Airfare - 1900.00 (includes baggage)

Lodging - 250 x 7  1750.00

Registration - 500.00

food - 60.00 x 7 - 420.00

Trans -  230.00 

Misc -  100.00




Project team
Tom O’Reilly, Brian Kieft, Ivan Masmitja
Project lab and office space requirements 
Waveglider shed personal offices (unless there’s lab space waiting to be filled that’s available)
Data storage requirements (see Todd Ruston for assistance)
1 Gb
Data availability outside project team, uniqueness

Data generated from this project will be available to all associated PIs, their groups and our collaborators. Access for other groups will be conformant to MBARI's data sharing policies.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

Ivan Masmitja

Technological Development Center of Remote Acquisition and Data Processing Systems 

Universitat Politecnica de Catalunya (http://www.cdsarti.org/).
Christoph Waldmann

University of Bremen

MARUM

Germany

Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

None
Monterey Bay National Marine Sanctuary SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

   [Click here to enter SESA number, if applicable, or enter "None"]   
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	

	Low
	
	
	
	


� This date and number should remain the same for the duration of the project. If your project start date for 2016 is not January 1, please indicate the start date in the first cell of the milestone chart.


� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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