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900260 AVED: Automated Visual Event Detection

In this project we develop and apply technology to automatically process images for event detection and for recognition of target biological species. The applications for these technologies include 1) lab analysis of underwater video, 2) real time analysis of video from cabled observatory cameras, 3) analysis of video gathered by ROVs in real time, and 4) systems to be deployed on autonomous underwater robotic vehicles (AUVs). This is a follow-on project to the 2002 Visual Image Event Detection Technology Exploration project.

In this continuing proposal we apply selected technologies to solve real scientific and operational problems. Our initial driving vision was to develop imaging systems to add to AUVs to detect when they pass an organism, and to take an image of the organism. Our dream is to be able to identify organisms autonomously in real time. We have expanded the vision to related problems that have fewer technical constraints than AUVs while still having large impact and importance to MBARI programs, science and discovery.

We apply the powerful biomimic (neuromorphic) saliency model of visual attention that has been implemented in software by Itti et al. as a processing approach inspired by biological vision systems to detect visual events. We augment this model with selected best approaches from machine vision work on object extraction, size estimation from single camera imaging, and efficient implementation in software, including deployment on compute clusters. We couple this system to state of the art object recognition methods to create a complete end-to-end automated image processing system. We extend the system to analyze and classify bioluminescent zooplankton. Our science application focus includes mid-water and benthic animals, including animals that use bioluminescence in the deep sea.
