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Description

Digital images of suspended particles in aquatic systems can reveal abundances, size spectra, and biomass distributions of planktonic organisms and non-living particles. In response to the need to analyze large image datasets, image analysis software and hardware are emerging as powerful tools for identifying the contents of images. Morphology, combined with intrinsic image features, can be used to identify phytoplankton and zooplankton organisms to genus in many cases. These plankton form the base of the marine food chain and are key to ocean productivity. Moreover, many harmful algal species can be tentatively identified by morphology, providing potential sentinel early-warning systems for harmful blooms in coastal waters.  Animal behavior can be deduced from orientation and spatial relationships. Size spectra of non-living particles and marine snow are used to calculate the vertical flux of material in the oceans. Systems can be envisioned that would alert experts to the presence of unexpected biodiversity, indicating of new or invasive species. 

Modern imaging systems are capable of recording the contents of defined volumes of water at high rates.  They have been deployed on towed, moored, and drifting platforms. These sensor systems are relatively complex compared to many physical and chemical sensors.  They have high power requirements for illumination light sources, optical detectors, and computation, and require high bandwidth and/or data storage for the digital images themselves.  High-powered image analysis and classification algorithms are needed to convert the large volume of digital image data to significant knowledge about the distributions and size spectra of the particles/organisms.  We believe that these technologies will be important for monitoring changes in the status and health of the oceans in the future, and that significant development effort is needed to make these systems more practical and robust for the coming ocean observing systems.  This has been the focus of a recently-formed SCOR Working Group (WG 130). This white paper will describe the state-of-the-art and indicate best avenues for rapid, efficient development of the hardware and software technology with specific application for ocean observing.
