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Development of prediction method for burrow shape on the sea floor by using
ultrasonics
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To efficiently measure the general shape of many burrows, we aimed to
construct a method to measure the internal morphology of burrows by emitting ultrasonic waves from
the burrow openings and measuring the reflected waves. We confirmed that the maximum amplitude was
obtained by using a 100 kHz frequency component in the search for the optimum frequency through
simulation. Field measurements using 100 kHz pulsed waves and conical scanning using 500 kHz
frequency modulated pulses were conducted, respectively, and showed that both burrow length and
direction of burrow propagation can be predicted with high accuracy.
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Fig. 1 Experimental setup.
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Fig. 2 Waveform obtained from simulation and field measurement, respectively.
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Fig. 4 Snapshots of sound pressure distribution when the first wavefront comes to each of the

section.
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Fig. 5 Relationship between sound incidental direction and amplitude of the first wavefront.
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Fig. 6 Resin casts obtained from burrows of Macrophthalmus japonicus. (a) Burrow 1,

(b) Burrow 2, (¢) Burrow 3, (d) Burrow 4, (¢) Burrow 5, respectively.

Table 2 A comparison of measurement results between previous proposed method using

500 kHz chirp (field study) and resin casting.

Burrow number 1 2 3 4 5 Mean Ccv
Reference length /mm 119 170 440-630 290 435-855
Estimated length /mm 129.3 100.4 85.29 136.3 103.2
Relative error of length (%) 8.7 40.9 80.6-86.5 53 76.3-88.0 | 51.8-55.4 | 0.50-0.54
Reference 0 angle /deg 0-14 21-30 5-20 21 21-26
Estimated 6 angle /deg 324 15.12 41.04 21.6 38.8
Absolute error of 6 angle /deg 18-32 6-15 21-36 1 13-18 11.8-20.4 | 0.62-0.63
Reference @ angle /deg 345 242-247 180 197 90
Estimated @ angle /deg 324 0 135 324 207
Absolute error of @ angle /deg 21 113-118 45 127 117 84.6-85.6 0.51
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