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Understanding of Benthos Using 3D Acoustic Coring System Under Porous Media
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Digging is necessary to detect aquatic creature under the water bottom. However, such detection
is affected by the transparency of water and the working skills of divers, usually requires
considerable time for high-resolution sampling, and always damages the survey site. We
developed a new automatic non-destructive acoustic measurement system that visualizes the
space under the water bottom. The system mainly comprised a two-dimensional waterproof
stage controlling unit, and acoustic measurement unit. The stage frame was 1.2 m in width, 1.2
m in depth, and 0.6 m in height. Acoustic transducers were attached to the front edge of a pole
extending from the moving stage. The stage unit was electrically controlled through a notebook
personal computer on which original software programed on a Labview platform was installed.
The moving step of the stage varied from 1.0 mm to 1.0 m and the moving precision was 0.1 mm
in X and Y directions. The acoustic measurement unit consisted of a one-channel transmitter and
eight-channel receivers. We tested the system at the pond and detection of karasugai and natural
plantroots. The system mainly comprises a two-dimensional waterproof stage controlling unit
and acoustic measurement unit. The stage unit was electrically controlled through a notebook
personal computer, and the space under the water bottom was scanned in a two-dimensional
plane with the stage unit moving in steps of 1 cm. We confirmed a karasugai with length of 16
cm and natural plant root with diameter of 25-30 mm in the reconstructed three-dimensional
acoustic image. The karasugai was at a depth of about 30 cm and a plant root was at a depth
of'about 54 cm. This measurement system for plant root detection will be useful for the non-

destructive assessment of the status of the space under the water bottom.
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