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Project Description:  This project idea is to add visual imaging capability as a payload for the LRAUV family of vehicles to capture and store episodic video and still images of water column macro plankton as the LRAUV transits or drifts in a region of interest. The investigative advantage of an LRAUV imaging system is in capturing information about the environment that is not measured by any other sensor. The long endurance specifically of the LRAUV also allows for imaging surveys across large water masses. 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).
Strategic Plan Alignment: This project pursues the research theme of Ocean Visualization and directly informs the research themes of Exploration and Discovery and Ecosystem Dynamics. It also follows the Technology Roadmap by increasing MBARI’s utilization of robotics for ocean research.
Current State of the Art: Numerous field imaging systems have been constructed over the last several decades that are designed to quantify the volumes of smaller classes of plankton (less than 2-3mm). At MBARI there are several current plankton and larger organism imaging systems. On the Dorado class of AUV vehicles there is the commercial LISST-HOLO plankton imaging system for particles less than 2.5mm, and now the i2MAP imaging system that performs survey transects on larger macro plankton. There is also the current ROV based midwater surveys using the ROV camera, and the SeeStar imager project, an imaging system for use on fixed benthic platforms, buoys, etc. designed for low cost. None of these systems appear suitable for macro plankton imaging on the LRAUV due to issues with image quality, camera size or energy requirements, however commercially available camera modules have been shrinking and file storage space has been increasing making an LRAUV biology camera technically possible. As an imaging platform the LRAUV offers long-endurance, slow speed and drifting operation and the flexibility of small vessel launches makes many more potential targets available. 
[bookmark: _GoBack]Scope of the Project: The project will first search for a full commercial or existing in-house solution that meets the requirements. Failing this, the design effort will utilize a commercial camera module and lens combination with a custom housing sized for the LRAUV. A careful integration effort is required to optimize the system by using techniques such as strobing the lighting synchronously with the camera to save energy, etc. Based on our experiences with 12MAP we believe that we can integrate an imager constrained by the requirements of the LRAUV system that does not significantly affect the hydrodynamic properties of the vehicle, and operates within the energy budget and payload capacities.
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