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	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative


Project Manager
:

Brent Jones
Principal Investigator:
Brett Hobson
Lead Scientist:
Kelly Benoit-Bird
Lead Engineer:

Brian Kieft

Project Title:

LRAUV Bioacoustic Payload
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
	60
	30
	10


1) ABSTRACT (new projects only)
2) PROPOSAL
a) New Projects
How does it relate/contribute to MBARI’s mission and strategic plan?
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? 
Does it relate to the Technology Roadmap? If so, please describe how. 

Approach to the problem
Publications (from other projects over the last 5 years)
b) New and Continuing Projects: Plans for 2018
The goal of this project is the integration of an echosounder payload into the LRAUV. Specifically, we propose to integrate a Mini Simrad EK80 echosounder carrying 200 kHz split beam and 333 kHz single beam transducers. The vehicle would have a pair of transducers looking upwards and a pair looking downwards, allowing us to map life in the water column up to 200 m away from the vehicle. To support undulating missions while maintaining the range and vertical resolution of the echosounder, the transducers will be on a tilt mechanism that maintains their vertical position throughout each dive ascent and climb.
1. Electro-mechanical integration

Because this instrument has been integrated on two other vehicles before the LRAUV we expect the mechanical and electrical integration to be low risk. In previous integrations, the greatest challenges have been in reducing and mitigating electrical and acoustical noise. To identify potential challenges for the LRAUV project, we have already undertaken bench and tank tests, running the echosounder and single board control computer directly from the vehicle’s battery while operating various instruments and systems. We identified only modes feedback on the power bus and no unanticipated acoustic interference. The electrical noise can be effectively mitigated using a power filter developed at MBARI for the Slocum glider between the bus and the echosounder.

The sonar PCBs and control computer will be mounted in a pressure housing in the LRAUV nose. The acoustic transducers will be mounted outside the pressure hull, but inside the flooded nose cone. Tank testing of this set up reveals modest signal losses at 333 kHz but only minimal signal attenuation at 200 kHz, verifying the viability of this approach. Before constructing the custom nose shell for this payload, we will test other candidate materials to determine if even lower signal attenuation is possible however as is, the existing fairing design presents an acceptable compromise between the acoustic data and the efficiency of the platform
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The bioacoustics LRAUV nose section

To get a cross section of the water column above and below the AUV while it YoYos through the water column requires the use of two sets of transducers that are acoustically interleaved onto the four channel receiver board. Three channels are required for the 200 kHz split beam transducer, and the fourth channel is a single beam 333 kHz transducer.  Because the transducers need to be tilted back during the down cast, and forward during the up cast, we plan to employ a passive gimbal device. If this proves to be unreliable we may have to use a powered actuator, likely the same actuator used on the rudder/elevator. This is a novel approach that expands the scientific capabilities of the LRAUV relative to other platforms. If this approach approves untenable, the transducers could be configured into a fixed position, either orthogonal to the vehicle for level flight or at -20°, the inverse of the vehicle’s descent angle.
2. Software integration 
The vehicle’s computer will communicate with the bioacoustics computer via PPP over a serial connect. To support data analysis, the vehicle will provide flight (orientation?) and position information to the bioacoustics computer. A small program onboard the bioacoustics computer will format this information into the string expected by the echosounder software and pass it to the software via a virtual port to be embedded in the acoustic data. The bioacoustics computer will also provide a health status update to the vehicle computer via PPP, similar to that used in the i2MAP configuration.

3. Tank testing
Tank testing will be conducted to test for noise and basic operation of the vehicle. A dedicated gigabit Ethernet connection to the Bioacoustics computer will facilitate testing as it allows settings to be controlled without removing the vehicle from the water and provides real time data to facilitate controlled noise experiments.
4. Field testing

Once tank experiments are completed and the vehicle appears to be performing as expected, tests will be conducted in the field under operational conditions to examine vehicle flight characteristics and the performance of the tilt mechanism as well as to identify any unexpected sources of electrical noise and acoustic interference. Problems will be mitigated or fixed, as necessary, to facilitate the collection of high-quality data from the echosounder and other vehicle sensors. 
5. Transition to operations

The final goal of this project is to transition the payload to science operations, transitioning the technology to application. We anticipate the first field experiment for the vehicle will be conducted in 2019 and the integration team will support that experiment. These longer deployments will provide important data on hotspots of biological activity in Monterey Bay, a full-scale test of the system, and training for the science users. 

As part of the transition, the team anticipates responding to failures and newly discovered bugs. While no specific issues can be listed here, the team anticipates responding to similar issues in 2019 (e.g. ground faults, control surface overloads, environmental alarms, communications failures, incident reports, etc), including some that are likely to be introduced by the new payload.
Field programs (detail ship requirements/deployments/diver requirements)
Testing of the LRAUV will be required in situ. Five ~one day and two week-long deployments are planned from the R/V Paragon.
Isotope Usage

No Isotopes will be used.
Specific deliverables
Milestones, Prioritization and Scheduling
	2018 Project Start Date: 

	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	4/30/19
	4/30/19
	6/1/19
	9/30/19
	12/30/19
	

	Milestone Description
	Electro-mechanical integration
	Software integration
	Tank Testing
	Field Testing
	Transition to operations
	

	Electrical Engineer
	
	
	
	
	
	

	Software Eng-Embedded
	
	
	
	
	
	

	Software Eng-Info Eng
	
	
	
	
	
	

	Mechanical Engineer
	
	
	
	
	
	

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	
	
	

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	
	
	
	
	

	Machinist 
	
	
	
	
	
	

	DMO
	
	
	
	
	
	

	Research Specialist
	
	
	
	
	
	


Budget justification

Project team
Jones, Hobson, Kieft, Mellinger, McGill, Erickson, Benoit-Bird, Waluk
Project lab and office space requirements 
This project will utilize the same space in the LRAUV lab that it currently does
Data storage requirements (see Todd Ruston for assistance)
200 GB/year

Data availability outside project team, uniqueness

Field experiment data will be accessible through ODSS (Oceanographic Decision Support System) and 

STOQS (Spatial Temporal Oceanographic Query System).
R/V Paragon Requests

Hobson, Kieft, and Jones, are available captains for this project. 
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

No
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.

No
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Is a permit with MBNMS required for your work? 

Yes, covered under existing permits
SESAs (General map)
None
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

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

	High
	
	
	
	

	Medium
	X
	
	
	X

	Low
	
	X
	X
	



Control �HYPERLINK "../AppData/Local/Proposal 2018/phase_2/901717_LRAUV_2018_Resource_Worksheet.pdf"��click� here to open spreadsheet showing task








� This date and number should remain the same for the duration of the project. If your project start date for 2018 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� Development and infrastructure projects must complete the risk matrix (see 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 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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