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Project Manager
:

Brian Kieft
Principal Investigator:
Mark Chaffey
Lead Engineer:

Tom O’Reilly

Project Title:

Wave Glider-based Communications Hot Spot
1) ABSTRACT (new projects only)
N/A

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
N/A
How does it relate/contribute to MBARI’s mission and strategic plan?
N/A
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents3.htm#Packard for documents.)
N/A
Does it relate to the Technology Roadmap? If so, please describe how. 

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

N/A
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 Field Deployments to date:  
Benthic Rover
02/14
Station M
The Rover field programs came about after the proposal cycle of 2014. The opportunity seemed well aligned with our platform and this deployment was a shakedown to test a long transit for our SV2 Waveglider as well as acoustic communication to a deep (4000m asset). This initial test successfully ranged to the Benthic Rover at Station M and a rough location was calculated on shore. Unfortunately the Rover batteries had expired at the time of deployment so no direct communication with the Rover was possible. 
EcoHAB Trial

03/14 
Monterey Bay
This deployment was a test for the upcoming EcoHAB experiment off Newport Beach, CA. It was the first real deployment of the SV3 Waveglider and demonstrated successful and autonomous data transfer from the LRAUV Daphne via Freewave radio on the surface. This application was the basis for the 2014 Hotspot proposal and seeks to provide scientists with higher resolution data for more efficient decision making.
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EcoHAB

04/14
Newport Beach
This was the second deployment of the SV3 for MBARI and the first off-site deployment of our Waveglider. During this two week deployment LRAUV Daphne periodically surfaced within several hundred meters of the SV3 to utilize the Hotspot data relay to shore, via Freewave radio and 3g cell network. Near real-time science data transfer from Daphne to MBARI through the Hotspot relay was successful, with 65 MBytes of data transferred during the deployment. The Hotspot also provided engineers on shore with a convenient high speed connection to LRAUV when troubleshooting was necessary during the field program.
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The system proved to be very portable and also offered engineers a convenient high speed connection to LRAUV Daphne when troubleshooting was necessary during the field program. Data transfer from Daphne to the Hotspot was sucessful. 


BEDs


05/14
Monterey Bay
While the BEDs data transfer protocol is still in development and needs to be further refined, the Hotspot/BEDs team was able to demonstrate a successful transfer of data from a ~20 minute event that occurred in February. These data were transferred to the Waveglider via the acoustic channel and then back to shore via a CDMA modem. 
Rover LF Test
06/14
Smooth Ridge
This was a short deployment to test some basic changes in the Rover wakeup routine and acoustic communications. The Hotspot was also fitted with an LF modem to match the new one installed on the Rover. Further development areas were highlighted on both the Rover and Hotspot side to enable more efficient communications once it is deployed at Station M in the fall. 
A Summary of Hotspot functionality
The Hotspot provides a communications gateway that uses radios or acoustic modems for local communications to mobile platforms such as the LRAUV, BEDS, or the Benthic Rover that have limited access to low cost data pipelines to shore. The HotSpot data relay platform then uses the most appropriate link to shore, either satellite or GSM cellular modem. Because the gateway remains at the ocean surface, it can have a larger power budget, higher and larger antennas and a larger radio volume than the mobile platforms it supports.
In 2014 the platform used a configuration that included FreeWave 900 mHz radios to communicate with AUV’s, a Verison CDMA cell modem, and Irdium and Globalstar satellite modems for the data link back to shore. The software protocol used is the file transfer utility rsync, which proved quite suitable for the application. 
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
The hotspot program seeks to advance a persistent presence in the ocean for various platforms in addition to increasing their efficiency. The ability to locate, retrieve status, and transfer data from deployed oceanographic systems that are designed to remain beneath the surface is essential as we move towards taking more of our laboratory into the ocean. This system eases the burden on human resources as well as ship/boat assets. Additionally, it can enable more efficient and targeted sampling by allowing assets to stay underwater longer (e.g. navigation fix provided via acoustic channel, shorter surface intervals for AUVs, etc). 
Significant changes from previous project proposal 

none
Publications based on the results of this project only
none
c) New and Continuing Projects: Plans for 2015
Research Activities
Facilitate ongoing efforts of MBARI researchers by providing higher quality data in a timely manner. See field programs for more specific details. Additionally, a conference level paper is planned to highlight the Hotspot/Waveglider integration and its functionality. 
Engineering/technology development

Q1 Tasks

Optimization of shore link selection

The Hotspot will determine the most economic path for data to shore based on 3G cellular and satellite signal quality. 
Addition of USBL and associated software

To enable the tracking of Benthos acoustic modems, a Benthos DAT will be integrated with the Hotspot. Some of this work has begun in 2014 under the CANON project, but further development particularly centered around software to calculate the position of assets needs to be developed. 
Acoustic Interface Upgrades

The team has learned a great deal about the needs of end users during human in the loop acoustic connections, particularly with deployments to communicate with the BEDs and the Benthic Rover. Further interface development is needed to automate ranging, calculate fixes based on ranges, automate modem connections, and provide navigation information to underwater assets (i.e. navigation fixes)   
Final configuration of payload box. Creation of a “standard” hotspot configuration and outline of options.
	Standard Configurations
	SV2 box 1
	SV3 box

	Iridium OTH human
	(X)
	(X)

	Globalstar OTH data
	(X)
	X

	CDMA 3G
	X
	X

	Freewave RF
	X
	(X)

	802.11 UbiQuiTi
	
	(X)

	Benthos LF acoustic
	X
	(X)

	Benthos MF acoustic
	(X)
	(X)

	Benthos DAT (iUSBL)
	(X)
	(X)


Note: (X) = Optional, final configuration set on a per-mission basis.
Q2 Tasks

Addition of 802.11 radio 
In anticipation of  LRAUV systems moving to a wifi radio, and to support the SharkCafeCam project 901200, Hotspot will integrate an 802.11 UbiQuiTi radio. The shark camera project will be integrating a small footprint RDF to the waveglider to locate the tag to within wifi range. Once in range, data from the tag can be transferred to the Hotspot and returned to shore. Testing of the 802.11 radio will take place during regularly scheduled deployments at the end of Q2 and the beginning of Q3.  
Additional Payload Box 

With increased interest in varied configuration of the Hotspot, the team often has to swap equipment in/out of the single payload box that we have. This is time consuming and presents a risk of leakage each time. It would be most cost effective to purchase some duplicate radios and an additional payload box to support multiple configurations. We plan on utilizing the already available 3U payload box from the SV3. 
Iridium Shore Station Hardware
The current phone and patch antenna is proving inadequate for human in the loop connections. Upgrade shore station with appropriate Iridium equipment. 
Collaborative work with MARUM (Christoph)
To support our existing collaborators agreement: provide drawing for acoustic skeg. Provide payload box configuration. Collaborate on acoustic scripts to optimize for non-human interaction. Ideally the team can coordinate a trip to Oceans and MARUM in spring 2015. 
Q3 Tasks
Hotspot Logging

Further development on logging is needed to cover the logging of acoustic connections and the 802.11 radio.  
802.11 Scripts

The addition of rsync command from the sharkCafeCam directory and the commands to mount the directory once in range needs to be added to the system. 
Field programs (detail ship requirements/deployments/diver requirements)
Changes in ship-scheduled trips to Station M will not impact the following deployment schedule

Q1 Deployments
Rover Station M - February 
Paragon for launch/recovery. 
Q2 Deployments
Rover Station M - May 
Paragon for launch/recovery. 

EcoHAB Monterey Bay (spring) 
Paragon for launch/recovery. Coordinated with LRAUVs 
Q3 Deployments / Q4 Deployments
Rover Station M - September 
Paragon for launch/recovery. 
Coordinated Canyon Experiment (beginning fall) 
Paragon for launch/recovery likely monthly. Will be coordinated with other Waveglider missions.  

CANON Monterey Bay (Late Sep following Sta M) 
Paragon for launch/recovery. Coordinated with LRAUVs 
Specific deliverables
· Publication/presentation at Oceans or equivalent engineering conference

· Participation in above field programs
· Additional payload box configurations as specified above

Milestones (see personnel classification list)
   [Click here to enter text]   
	2015 Project Start Date: 

MM/DD/2015
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	Q1
	Q2
	Q3
	Q4
	

	Milestone Description
	Q1 tasks and deployments (above)
	Q2 tasks and deployments (above)
	Q3 tasks and deployments (above)
	Q4 deployments (above)
	

	EE
	123
	83
	60
	56
	322

	SE
	161
	219
	110
	100
	590 
(TO 280, BK 310)

	ME
	
	
	
	
	

	EE Tech
	10
	25
	5
	5
	45

	SE Tech
	
	
	
	
	

	ME Tech
	
	
	
	
	

	Machine Shop
	9
	
	
	
	9

	Divers
	
	
	
	
	


Budget justification
	CATEGORY
	COST

	Verizon CDMA airtime charges
	$500

	Globalstar data relay airtime charges
	$4600

	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
Mark Chaffey, Brian Kieft, Tom O’Reilly
Project lab space
Bldg G, center island
Data availability outside project team, uniqueness

Data generated from this project will be available to all CANON PIs, their groups and our collaborators. Access for other groups will be conformant to CANON's and 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.

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.) 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. 

None
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	X
	X

	Low
	X
	X
	
	


Fig. 1: SV3 Waveglider being loaded on the R/V Nerissa to support EcoHAB in Newport Beach, CA. 





Fig. 2: Final acoustic checks before the Rover is loaded on the ship.








� This date and number should remain the same for the duration of the project. If your project start date for 2015 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.





Page 7 of 9

