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Abstract: Plankton are the foundation of the ocean food web, but observations are difficult to sustain at ecologically relevant time and space scales. Over the past three decades, developments in lenses, industrial cameras, and embedded computing have enabled the creation of a plethora in situ underwater microscopes enabling better quantification of plankton communities as well as detrital particles that together drive the ocean’s carbon cycle. In 2020 we began work at MBARI to leverage these technologies and adapt them to work on fast moving autonomous underwater vehicles (AUVs). Based on the optical design Scripps Plankton Camera (SPC) and the mechanical design of the Zooglider, the Planktivore instrument uses two complementary imaging systems with fast (~ 2 us) strobes to freeze motion on the platform and image objects in a size range of twenty microns up to a few centimeters. Using real-time contour detection, the system can reduce raw pixel data by three orders of magnitude and store regions of interest locally for multi-week deployments. More recently we have added onboard ROI classification to provide real-time phytoplankton abundance estimates over satellite communications. Here we’ll detail the key design aspects of the Planktivore system and show the range of use cases it has served during the past two years and 36 deployments. 
