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The extensive study conducted at a site called “Station M” (34deg 50'N, 123deg 00'W; 4,100 m depth) off the central coast of California represents perhaps the most detailed investigation of any abyssal area in the world ocean. Sixteen years, from 1989 to 2004, time-lapse photography and measurements of sediment community oxygen consumption were continuously collected and analyzed by the Ken Smith science team of the Monterey Bay Aquarium Research Institute (MBARI). 

Although a significant effort has gone into analyzing the megafaunal activity and sedimentation events in the some 67,000 frames gathered from time-lapse cameras at the Station M site, it would take an unfeasible amount of time to fully analyze all images by human.  Therefore, to assist in the analysis of the time-lapse images, a software-based system that enables automated annotation of these time-lapse images for quantitative studies of ocean ecology was developed by MBARI. While the primary goal of this system is to assist in the analysis of Station M images, plans are to also make this system available to the broader community upon completion.
The software system for this application is based on an adaptation of the Automated Video Event Detection and Classification System (AVEDac) formerly designed by MBARI to analyze video collected from MBARI’s remotely operated underwater vehicles (ROVs) video. The AVEDac system identifies and tracks potentially interesting visual events spanning multiple images frames based on low-level properties of salient objects. “Interesting” events are passed to a Bayesian classifier utilizing a Gaussian mixture model to determine the lowest possible taxonomic category and then analyzed for abundance and distribution.  AVEDac is well suited to this problem because it has been successfully applied similar quality images from MBARI’s remotely operated underwater vehicles (ROVs) video camera. Worth noting is that this same technology is currently also being applied to analyze video the Eye-in-the-Sea™ - a deep water web-cam camera installed on the Monterey Accelerated Research Experiment (MARS).

In this paper we describe in more detail the design, algorithms and workflow design to achieve an end-to-end automated visual event detection system for analyzing Station M time-lapse images. 
