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Study for improving efficiency in seafloor geodetic observation by means of multi-acoustic ranging'

Yusuke YOKOTA* and Masayuki OKUMURA *

Abstract
Japan Hydrographic and Oceanographic Department (JHOD) has been deploying a seafloor geodetic

observation network with the GPS-Acoustic combination technique. In order to shorten an observation

time, we are considering a new acoustic ranging method. In this new method, we conduct the acoustic

ranging for multiple seafloor transponders not alternately but sequentially. We report feasibility and details

of this new multi-acoustic ranging method and discuss how much efficiency will be improved by the

introduction of the new method.
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Fig.1. A schematic picture of seafloor geodetic
observation system.
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Fig. 2. Seafloor geodetic observation network deployed
by Japan Coast Guard.
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Fig. 3. Ranging system using M-sequence acoustic signals. (after Sato (2010))
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Fig. 4. Detail of 8th- and 9th-order 4-wave M-sequence signals.
4. 8 AP M RHEF & 9K 4 M RFME 5 O FEM.

Fig. 5. Comparison of (a) a present acoustic ranging system and (b) a multi-acoustic ranging system.
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Fig. 6. Primitive polynomials of 9th-order M-sequence.
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Fig. 7. Comparison of an overlapped numerical signal (9
-th 4-wave M-sequence: m01 and m03) (black)
and a waveform determined by correlation
processing for m01 (red) .
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Fig.8. (a) Transmission times and (b) a function of
the shortest round-trip time for depth in multi-
acoustic ranging system.
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Table 1. Shortening coefficient of observation time for four seafloor sites due to multi-acoustic ranging system.
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