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Deep-water coral reefs appear healthier than shallower reefs. [1] Not only could deep reefs serve as habitat for important commercial fish stocks, but they could also provide additional coral larvae for recruitment by recovering shallower reefs.  Despite this, the majority of reefs past 30m haven’t been thoroughly studied because they flourish below the depth limit of SCUBA divers.  Analysis thus requires a submersible or a robotic vehicle, such as the SeaBED Autonomous Underwater Vehicle (AUV). [2] In 2003, SeaBED captured nearly 500 images from each of four 1000m transects off the Hind Bank, U.S. Virgin Islands.  Analysis of the images revealed the Montastrea annularis complex, a major reef building coral, representing 75% of the cover by present coral species. [3] Fifty random points were distributed across each image, the substrate beneath each point identified to the lowest taxonomic level, and percent cover values determined.  Such methods require post-mission human analysis and are time consuming for large datasets [3].


It is advantageous to automate recognition, not only to eliminate the human from the process and to make the process faster, but with an ultimate goal of in situ recognition by the AUV.  For example, rather than having an AUV image a predetermined transect, have it map a nonlinear area of coral cover.  The Montastrea annularis complex was selected as a target substrate because it is the most dominant species present.  Furthermore, it exists at depths in flattened colonies as seen in Figure 1(a), minimizing intensity distortion due to curvature.  Its small polyp size and relatively smooth texture compared to other corals and bare substrate make it appealing to a texture-based recognition algorithm.  We developed an algorithm to segment out these colonies in the images and calculate a percent coverage value.  An example of what the algorithm recognizes is shown in Figure 1(b).  Results show percent cover values comparable to the random point methods.  Future work could involve algorithmic differentiation between coral species and other substrates types with the aim of automated richness and diversity calculations.
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Figure 1. (a) original image (b) recognized areas superimposed over the original
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