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In order to investigate the validity of acoustic tomography for current measurement, an experiment of reciprocal
sound transmission was conducted in April, 1997 in the southern water of Koje island. This experiment was
attempted as a preliminary field study on coastal ocean acoustic tomography for construction of real-time current
observation system. Examining the physical oceanography environments, the current data obtained by travel time
difference of reciprocal sound wave was compared with the data of Acoustic Doppler Current Profiler (ADCP).
The result shows the correlation coefficient of 0.943, very good relation between the two data, and therefore the
ocean acoustic tomography could be a useful method for current measurement in the coastal area.
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Fig. 1. Sketch of reciprocal sound transmission experiment.
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Fig. 2. Block diagram of coastal acoustic tomography system.
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Table 1. Ray length and travel time in the case of the range
R=10495 m

Departure Angle Ray Length (m) Travel Time (ms)
—1.0° 10502.42 6983.34
—0.5° 10505.35 6988.04
-0.2° 10495.03 6974.53

0.0° 10495.00 6974.53
+0.2° 10495.03 6974.53
+0.5° 10505.29 6987.96
+ 1.0° 10502.29 6983.17
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Fig. 12. Time plot of mean data calcu-
lated by tomographic measurement. (a)
Averaged sound velocity. (b) Averaged
current velocity along the section con-
nected from station P1 to station P3.

Fig. 13. Time plot of depth-averaged
current velocity along the section con-
nected from station P1 to station P3.
Here the thin smoothed line indicates
the data calculated from the tomo-
graphic measurement by least square
method and the thick line indicates the

300 360 data obtained by ADCP measurement at
station P1.
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Fig. 14. Relationship between current velocity data measured by ADCP (uapce) and the data by tomographic method (twmo). T and sigma
represent correlation coefficient and standard deviation respectively. The utomo is the raw data (a) and the curve fitting data (b).
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