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· Project Summary

MBARI's two remotely operated vehicles typically record more than 1300 hours of deep-sea video annually. This video forms a vital part of MBARI's scientific record. MBARI scientists use high-resolution video to obtain quantitative data on the distribution and abundance of oceanic animals; video data supplants the traditional tow net approach of assessing the kinds and numbers of animals in the oceanic water column. Video camera-based quantitative video transects (QVT) are taken through the ocean midwater, from 50 m to 4000 m, and provide high-resolution data at the scale of the individual animals and their natural aggregation patterns. After each dive, MBARI biologists review the footage and identify the discernable animals and other objects of interest, recording the results in a searchable database. This process requires a great deal of time and expertise. We are developing an automated system for detecting marine organisms visible in the videos. This is particularly difficult because many marine animals, such as jellies, are small and translucent. In addition, the computer must ignore ubiquitous organisms such as krill, as well as small, translucent particles of marine snow. Video frames are processed with a neuromorphic selective attention algorithm, modeled after the human vision system, running on a Beowulf cluster of personal computers under Linux. The candidate locations are tracked across video frames using linear Kalman filters. If objects can be tracked successfully over several frames, they are labeled as potentially “interesting”. Based on low-level properties, objects are classified as interesting and marked in the video frames. The system enhances the productivity of human video annotators and/or cues a subsequent object classification module by marking candidate objects. In 2003 we measured how well our automated system compares with human experts in its ability to pick out animals of interest. Our long-term goal is to achieve near human performance in detecting and classifying animals in the video streams with real time performance at sea, and to enable automatic processing of video collected by cameras on AUVs and fixed observatories.
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