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Project Summary

In this project we apply technology developed by collaborating computer science research labs 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). In 2004 we focused on lab analysis of underwater video, and especially on analysis of quantitative video transects (QVTs) of the oceanic midwater and benthos. 

In this continuing proposal we applied selected technologies to solve real scientific and operational problems. We applied 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 augmented 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 coupled this system to a state of the art object recognition algorithm implemented by collaborators Ranzato, a student of Perona, to create a complete end-to-end automated image processing system. Summer intern Ishbel Kerkez applied our detection system to benthic transects taken at Smooth Ridge, and worked with Linda Kuhnz of the video lab and Jim Barry’s group to compare the results to professional annotation.  Rob Sherlock and Dorothy Oliver analyzed midwater transects.
We adapted Ranzato’s recognition system, a Bayesian classifier utilizing a Gaussian mixture model, and did proof of concept analysis of selected midwater and benthic species, focusing on organisms identified by the science team members as ecologically interesting.
Team members presented our work and results at international science and technology conferences to multidisciplinary audiences. The application was highlighted in a peer reviewed plenary session in computer vision at the IEEE annual computer vision and pattern recognition conference, where team members also presented a day-long demonstration of the system with transect data.
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