2019 Proposal Process – Internal-Only Projects
Submission Deadlines: Phase I – July 18th at 8:00 a.m., Phase II – September 6th

	Project Number:
	901913


	Project Start: Jan. 1,
	2019
	Project Duration (in years):
	Year 1 of 3


Please indicate if proposal includes requests for any of the following (mark all that apply).
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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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	Feasibility/Scoping
[Less than 100 days effort]
	Development
	Research
	Infrastructure
	Education
	Time Series
	Institute Initiative


Principal Investigator:
Matt Kemp
Lead Engineer:

Brent Roman

Project Title:

Demonstrating high-speed communication with a submerged AUV
Please indicate which category best describes the project theme (mark only one).
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	Ocean 
biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery


Please indicate percentage of effort on this project anticipated for 2019 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 
Objective We propose a 3-year development leading to the demonstration of a 2-way high-speed acoustic communication link with a submerged AUV.

Background In 2018 we initiated a TRL2 project aimed at assessing the technical readiness of OceanComm's new high-speed acoustic modem technology. The assessment will continue throughout 2018. Assuming success, the next phase of development is a TRL3 effort, i.e. the development of components and their integration into a prototype for field experiments.

Proposed Work The proposed effort will be spread over 3 years:

· Year 1: develop and implement the bi-directional communication capability. This will be a joint effort with OceanComm, where MBARI will contribute the development of the system requirements and of the bi-directional firmware architecture plus ship access for at-sea testing, and OceanComm will implement the bi-directional firmware.

· Year
2: continue testing and refining the modem, develop the rendezvous concept of operations, and integrate the modem onto the platforms. 

· Year 3:   perform extensive at-sea testing of the system.

Fundamental Problem
The fundamental problem this project addresses is high-speed wireless communication with a submerged asset. 

Technology
This is a de novo technology development.

Data
Modest amounts of engineering data will be generated.

Impact
This is a high-risk/high-reward concept development project. The risks are known: high-speed acoustic communication has been tried before without success. The rewards are clear: access to large amounts of vehicle data without a tether or the need to recover the vehicle, high-speed communication with the vehicle from a large standoff, etc.

2) PROPOSAL
a) All Projects
Statement of the challenge, why it is important
Communication with a submerged asset is currently limited to a few hundred bits per second. OceanComm's technology would enable 1 Mbit-per-second.

Relevance

How does it relate/contribute to MBARI’s mission and strategic plan?
High-speed communication would have a profound effect on future persistent presence and ocean imaging systems.  

Does it relate to the Technology Roadmap? If so, please describe how. (See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)
High-speed communication will benefit many of the missions currently performed by AUVs, particularly persistent observations and ocean imaging.

How does it relate/contribute to the Packard Foundation’s Ocean Grantmaking Program? (See https://www.packard.org/what-we-fund/ocean/ and documents therein.)
High-speed submerged communication supports the Packard Foundation's vision of solving basic technology problems to better understand marine ecosystems.

Overall approach to the challenge: Over the complete term of the project, what is needed to address the challenge (e.g., sensors, platforms, marine operations, de novo R & D, etc.)

Over the complete term, the proposed approach is as follows: First, a bi-directional communication software stack will be developed and implemented on top of the modem's current unidirectional link firmware. Second, the high-speed modem will be integrated onto an AUV and a surface asset – e.g. a LRAUV and wave-glider. Finally, the system will be tested at-sea.

The effort will be spread over 3 years:

· Year 1: develop and implement the bi-directional communication capability. This will be a joint effort with OceanComm, where MBARI will contribute the development of the system requirements and of the bi-directional firmware architecture plus ship access for at-sea testing, and OceanComm will implement the bi-directional firmware.

· Year
2: continue testing and refining the modem, develop the rendezvous concept of operations, and integrate the modem onto the platforms. 

· Year 3:   perform extensive at-sea testing of the system.

Data

What data products will be generated?
Modest amounts of engineering data will be generated by MBARI.

How will the data products be managed?

The data generated by MBARI will be store on the project folder (Atlas).

Describe data availability outside of the project team.
The data will be available to all.

Describe data storage requirements.
Small - tens of Gigs per year.

Anticipated Impact
Who are the consumers of the instruments, methods, systems, and data that will be generated?
This is a high-risk/high-reward concept development project. The risks are known: high-speed acoustic communication has been tried before, without success. The rewards are similarly clear: providing access to large amounts of vehicle data without a tether

b) Continuing Projects
N/A
c) All Projects: Specific Plans for 2019
Research Activities
N/A

Engineering/technology development
The main technical objective in 2019 is to develop and implement the bi-directional communication capability.

MBARI's contributions will be 1- the development of the system requirements (Kemp), 2- the development of the architecture for bi-directional communication (Roman), and 3- at-sea testing and evaluation (joint).

OceanComm's contribution will be to provide the modems, to implement the bi-directional firmware, and at-sea testing&evaluation.

Field programs (detail ship requirements/deployments/diver requirements)
8 days of Paragon:

· 4 days in June.

· 
· 
· 6 days in November.

Modems will be deployed overboard. No divers will be required.

Isotope Usage
N/A

Specific deliverables
The 2019 deliverables are

· the requirements.

· the bi-directional architecture.
Milestones and required personnel (see personnel classification list for staff classifications)
Milestone 1: requirements document published.

Milestone 2: bi-directional architecture document published.

Milestones 3: at-sea tests

Milestone 4: bi-directional communication demonstrated.

	2019 Project Start Date: 
01/01/2019
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Total Resources
 (in hours) for each resource category for all milestones listed here

	Milestone Date
	July
	July
	June
	November
	

	Milestone Description
	Requirements
	Architecture
	At-sea test
	Demo
	

	M. Kemp
	40
	24
	24
	24
	112

	B. Roman
	40
	300
	24
	24
	388

	C. Wahl
	8
	0
	0
	0
	8

	tbd LRAUV manager
	8
	0
	0
	0
	8

	J. Figurski
	0
	0
	32
	48
	80

	Mech Tech
	0
	0
	24
	24
	48


Budget justification
	Labor
	Various testing materials

	644mh
	$4,500


Milestone 1.  We will develop high-level requirements for the modem, to include use cases, concept of operation, size envelope, power envelope, and interfaces. The requirements will be developed through a series of meetings between Kemp/Roman/platform managers, and OceanComm. 

Milestone 2. B. Roman will develop and communicate the bi-directional communication architecture based on the requirements, internal discussions, and discussions with OceanComm. Then, after a pair of prototype bidirectional modems are supplied by OceanComm, MBARI will verify their basic functioning and work with OceanComm to create a series of stress tests we can repeat at sea:
Task 1.  Detailed Specification of bidirectional modem control messages
160 hours
$0
Task 2.  Lab Testing / Verification of prototype modems


140 hours
$2000

Milestone 3. This consists of 4 days at sea (Paragon/Figurski), and $1,000 worth of testing materials. 

Milestone 4. This consists of 6 days at sea (Paragon/Figurski), and $1,500 worth of testing materials.

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 2-3 engineers on each of the 2 testing weeks. They will need lab space near the test tank + access to the test tank.  

R/V Paragon Requests
We will need a captain Jared Figurski, for 10 at-sea days. The days will be spread as follows: 

· June

4 days.

· 
· 
· November
6 days.

Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	x
	x
	x
	x

	Low
	
	
	
	


d) Compliance Considerations
Export Regulation
Does the project team anticipate any foreign collaborations or international travel?
N/A

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






