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Project Description:  This project proposal is to add visual imaging capability as a payload for the LRAUV family of vehicles. It is a direct follow-on to the 2018 Feasibility Study 901804 LRAUV Biology Camera Payload which is developing the imaging system scientific use cases and engineering design requirements. The goal is to support the work of multiple scientific areas of investigation underway at MBARI by capturing and storing episodic video and still images of water column macro-zooplankton and micronekton in the range of 1 to 10 mm as the LRAUV transits or drifts in a region of interest. The unique investigative value of an imaging system is a result of its ability to capture information about the environment that is not currently measured by any other sensor on the vehicle. Extending this capability to the high endurance LRAUV allows for imaging surveys across large water masses and/or extended time periods without requiring daily ship operations. This project is coordinating with several research programs planned and underway at MBARI and applications of the imaging system include the ability to provide visual verification of organism aggregations observed by acoustic backscatter (Benoit-Bird) and long range surveys of macro plankton and gelatinous plankton (Robison & Haddock).
In addition to the project description above, please provide one (1) paragraph addressing each of the following topics:
Fundamental Problem (What’s the grand challenge this work addresses? Why should we care? What makes this work relevant to MBARI?)

Who’s there? The LRAUV can currently very accurately measure numerous physical properties of the ocean environment, such as oxygen levels, conductivity, etc., but does not answer the fundamental question of who occupies the environment from a biological perspective. The addition of a free space imaging sensor provides species specific information on occurrence and population density for a broad range of plankton too large to be measured by the LIST HOLO system and too mobile to be captured in pumped plankton imaging systems. MBARI’s previous efforts in quantifying mid-water biological phenomenon from imagery (ROV and AUV based) have created a truly unique data set that allows answering fundamental questions on the distribution of species and their relationship with their environment. This project builds on these efforts, utilizing a new platform, while also addressing new applications such as verifying the sources of acoustic backscatter and examining sampling bias due to critter avoidance response. 
Technology [What engineering & technology is needed to move forward (e.g., sensor, platform, ship, de novo R&D)?]
It is anticipated that the project will develop a custom payload and lighting system designed around a commercially available camera module. MBARI will develop the camera port adapter optics in consultation with an external optical engineer and design a camera housing. Based on early discussions it is likely that the lighting system will also be a custom engineering development in order to meet the expected scientific requirements for spectral properties (see Bioinspiration Lab proposal, Katija) and the LRAUV requirements for physical form. The lead engineer on this proposal has previously successfully developed camera systems for ROV Ventana, Tiburon and Dorado-class AUV’s (i2MAP) and lighting systems for SeaStar.
Data (What data will be generated? How will they be managed? Visualization and IP considerations?)
The project data is in the form of video and still image digital files. The files will be compatible with the MBARI video lab and VARS supported formats. Due to the current plans of having the system utilized on a mission specific basis – no routine time series have been suggested for example – it is projected that the data volumes (~ 1 TB per mission) expected over the next several years will not be a significant issue. 
Impact (What is the expected impact? Who are the consumers of the instruments, methods, technology, and data that will be generated within and beyond MBARI?  Will the project create tangible connections with other organizations (e.g., academic, NGO, MBA, MBNMS, state or federal agency)?
The images produced by the LRAUV camera system will provide new science insights into the biology of the upper water column by providing a much-needed capability for observing water column targets on a modular and easy-to-deploy platform. If successful, this system will contribute to research efforts to conduct bioacoustic surveys of midwater targets (Benoit-Bird and Robison) and subsequent verification of acoustic targets at higher temporal resolutions than can currently be achieved using ROVs and i2MAP. By having this payload, LRAUVs could be extensively used during the Vertical Migration research initiative that will be proposed by PIs in 2019. As machine learning algorithms are developed for the automatic classification of animals in midwater transect data, this integrated imaging-LRAUV system could be used by MBNMS, other MPAs, and fisheries managers to conduct regular surveys above 300 m depths (see VideoTag and Big Ocean, Big Data projects with Cline, Edgington, and Katija), and also provide material for outreach and external communications that engage other organizations and individuals, as has been demonstrated by the other imaging systems at MBARI.
Please provide an overall, high-level estimate of resources envisioned for this project in 2019 to help give a sense of the size of the proposed effort. Detailed scoping is not needed at this stage. Simply mark the appropriate box below. 
	Budget Category
	Minimal
	Medium
	Significant

	Labor
	X
	
	

	Expense
	X
	
	

	Ship/Assets
	X
	
	


If you anticipate a large ramp-up or increase in resource requests in future years of the project, please include that information below.
The project does not anticipate significant resource increases in future years and will end when the system becomes operational.
Page 2 of 3

