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	Ship Time
	ROV
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Please indicate what type of project is being proposed (mark only one).
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	Feasibility/Scoping

[Less than 100 days effort]
	Development
	Research
	Infrastructure
	Education
	Time Series
	Institute Initiative


Project Manager:


Principal Investigator:
Matt Kemp
Lead Scientist:


Lead Engineer:

Brent Roman

Project Title:
Wet WiFi: High-Speed Acoustic






Modem Feasibility Study
Please indicate percentage of effort on this project anticipated for 2018 toward these three highest institutional goals (percentage total should equal 100%). 

	Goal
	Developing/adapting innovative technologies
	Utilizing developments to explore and understand ocean systems
	Technology/knowledge transfer


	Percentage
	95
	
	5


1) ABSTRACT (new projects only)
Project Description 
We propose a 12-month feasibility study to evaluate the performance of OceanComm's new high-speed acoustic modem. The project is broken into a 6-month base effort, and a 6-month follow-on option contingent on success.
Background
AUVs and gliders must surface to upload data because acoustic modems do not have sufficient bandwidth.  OceanComm recently developed a high-speed acoustic modem capable of 1Mb/s over 100m. This device could have a profound impact on future generations of marine instruments. OceanComm is planning a beta release in early 2018.

Proposed Work 

We propose a joint feasibility study with OceanComm to evaluate modem performance. The evaluation will consist of a base + an option:

1- Base. We will evaluate vertical communication performance by deploying two modems off the Paragon, one between 100 and 300m and the other near the surface, and pushing data upward and downward. Results of the study will be presented to the MT, to include a go/no-go recommendation.
2- Option. Contingent on success, we will evaluate horizontal communication performance by deploying a modem off the Paragon and one off a stationary vessel (piggyback).

Should the base effort prove successful, a proposal for 2019 follow-on engineering development will be presented.

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
Communication with a submerged asset is limited to a few hundred bits per second. OceanComm's technology would enable megabits per second.

How does it relate/contribute to MBARI’s mission and strategic plan?
Availability of high-speed communication could have a profound effect on future persistent presence and ocean imaging systems. 
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? 
High-speed submerged communication supports the Packard Foundation's vision of solving basic technology problems to better understand marine ecosystems.

Does it relate to the Technology Roadmap? If so, please describe how. 

High-speed communication will benefit any of the missions currently performed by AUVs, particularly persistent observations and ocean imaging.

Approach to the problem
The feasibility study will consist of a base + an option:
1- Base. The objective of the base is to evaluate performance under "ideal" conditions: vertical channel, calm surface. Using the Paragon, we will drive to an area of ~ 500m water depth, then deploy two modems, one between 100 and 300m depth and the other near the surface. Modems will be driven by separate laptops. Data will be transmitted acoustically in order to evaluate bandwidth & bit-error-rate both upward and down, system availability, and reliability. Evaluation will be done in two parts: a preliminary at-sea evaluation will take place in the February/March time frame (2 days at sea), and a final evaluation in April/May (2 days at sea). Testing will be done jointly with OceanComm engineers. All communication hardware – modems, pressure housings, data/power cables, laptops – will be provided by OceanComm. Ship time and testing logistics will be provided by MBARI. Performance will be evaluated jointly. A Go/NoGo recommendation based on test results will be provided to the management team at task completion.
2- Option. Contingent MT decision, horizontal channel performance will be evaluated by measuring performance degradation versus range. Testing will require two vessels: the Paragon, and a stationary vessel (piggyback) - possibly the Rachel Carson. While driving the Paragon away, bandwidth and bit-error-rate will be measured versus range. Similar to the base effort, evaluation will be done in two parts: a preliminary evaluation in the July/August time frame (2 days at sea), and a final evaluation in September/October (2 days at sea). Testing will be done jointly with OceanComm engineers. All communication hardware (modems, pressure housings, data/power cables, laptops) will be provided by OceanComm, and all ship time and testing logistics will be provided by MBARI. Performance will be evaluated jointly and documented in a report.
Publications (from other projects over the last 5 years)

N/A
b) Continuing Projects

N/A
c) New and Continuing Projects: Plans for 2018
Research Activities
N/A
Engineering/technology development

N/A
Field programs (detail ship requirements/deployments/diver requirements)
Base: 4 days of Paragon + 1 contingency day:

· First 2 days during same week in February/March time frame.

· Second 2 days during same week in April/May time frame.
Option: 4 days of Paragon & piggyback on Rachel Carson + 1 contingency day. 
· First 2 days during same week in July/August time frame.

· Second 2 days during same week in September/October time frame.
Modems will be deployed overboard. No divers will be required.

Isotope Usage

N/A
Specific deliverables
· A go/no-go recommendation will be presented at the end of the base effort.
· A summary of activities will be presented at project completion.
Milestones (see personnel classification list for staff classifications)
Milestone 1: Go/NoGo recommendation presented to MT.
Milestone 2: Final report presented to MT.

	2018 Project Start Date: 

01/01/2018
	Milestone 1
	Milestone 2
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	May 31
	November 30
	

	Milestone Description
	Go/NoGo
	Final Report
	

	Brent Roman
	80h
	80h
	160h

	Matt Kemp
	64h
	64h
	128h

	Jared Figurski
	40h
	40h
	80h

	Mech Tech
	24h
	24h
	48h


Budget justification
	Labor
	Materials

	416mh
	$5,400


Base vs Option. The base performance period is Jan-Jun. OceanComm will provide most of the hardware + engineering resources. MBARI's contribution is test logistics and performance assessment. If the performance assessment proves positive, a proposal for 2019 development project will be presented in June, and a 6-month bridge-funding option will start July 1. 
Labor. The budget assumes 10 man-days for test logistics, 8 for testing, and 2 for presentation to MT, 5 captain days, and 3 mech-tech days for each of the two phases.
Materials. Modems, housing, laptops, and cables are provided by OceanComm. MBARI's contribution is limited to testing logistics gear. The requested amount ($5,400) is a high estimate: actual costs are expected to be substantially lower.
Project team
This is a collaboration between OceanComm and MBARI. The MBARI team is composed of Brent Roman (Lead) and Matt Kemp (PI).
Project lab and office space requirements 
OceanComm will send a team of 3 to 4 engineers for one week at a time on each of the 4 testing weeks. They will need office space + a table in a lab near the test tank + access to the test tank.  
Data storage requirements (see Todd Ruston for assistance)
N/A
Data availability outside project team, uniqueness

All data is subject to the NDA with Ocean Comm.
R/V Paragon Requests

We will need a captain (assumed: Jared Figurski), for up to 10 days, spread as follows: 
· Feb/Mar time frame: 2 days during one week.

· Apr/May time frame: 2 days during one week.

· Jul/Aug time frame: 2 days during one week.

· Sep/Oct time frame: 2 days during one week.

· 2 contingency days.

Export Regulation

N/A
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Is a permit with MBNMS required for your work? 

No.
SESAs (General map)
No.
California Department of Fish & Wildlife

Will you be collecting samples that require a permit?

No.
Will you be working in a State Marine Protected Area?
No.
Authorizations/Permits from other Agencies or Organizations

None.
Active Acoustics

We're using an acoustic modem prototype that's currently not on the list:
System Name

Ocean Comm HF modem

Vendor 

Ocean Comm

Source Type 

Modem

Location 

R/V Paragon/Rachel Carson

Transducer Type
Omnidirectional
Source Level

170-180 dB re microPa @ 1m
Frequency Range
70 kHz to 1MHz
Typical Ping Rate
near-continuous
Max Pulse Width
N/A
Risk matrix (development and infrastructure projects only)
N/A
� This category includes transfer of hardware, know-how, publications, presentations, etc. 


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