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Fish Categorization and Counting Method from Underwater Video and Images using Image Analysis
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In order to evaluate global warming effect to coastal ecosystems, investigations of the fish key species composition change
will be useful. In this report, to support the fish investigation methodology, an automatic categorization and counting
technique using image processing is newly proposed. The proposal technique uses video data to detect moving fish, and uses
high resolution images to determine fish category. The video data is captured by a video camera, and the high resolution
images are captured by a digital camera using a time lapse shooting feature. The video camera and the digital camera are
juxtaposed underwater. Our technique detects moving fishes from the video data by a background subtraction. Next, the
correspondence fish position at an image is calculated from the detected position at a video frame. Finally fish is categorized
from the detailed fish image by a machine learning technique. We evaluated the proposal technique by the underwater 26
minutes video recorded in Ishigaki Island and the 157 still pictures captured every 10 seconds simultaneously. As a result of
the experiment, the fish detection from the video is 98% of precision, 88% of recall, and 71% of matching accuracy. Fish
recognition is 94% of accuracy by the elementary 2 classes recognition (fish or not). In order to perform all the processes
automatically, 70% of matching accuracy is a bottleneck. However, it is useful from the ability to automatically find out
many fishes to support human's investigation.
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