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On Precise Acoustic Range Measurement at the Ocean Bottom
Hiromi FUJIMOTO#*? and Jiro SEGAWA**

The Ocean Bottom Bases (OBBs) were installed on both sides of the
Sagami Trough axis as the first step toward long-term geodetic and geo-
physical monitoring at the ocean bottom. The position of the bases were
monitored by using an acoustic pinger and a transponder system with an
accuracy of about Zm to be installed on a desired position. It was confirmed
during the divings of “SHINKAI 2000™ in autumn 1987 and 1988 that the
OBB installed in the mud was stable enough to be used for long-term ocean
bottom measurements.

The resolution of seafloor range measurement can be improved by two
orders so that a centimeter accuracy can be attained for the measurement
of ocean bottom crustal movement by using phase measurement techniques
in place of amplitude measurement. Two methods are proposed for the
precise phase measurement: M-sequence phase-coded pulse compression and
linear frequency modulated pulse compression. A precise acoustic range
measurement of the order of 107 is feasible under the following conditions:
return measurement is made between two OBBs installed on the slope facing
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each other with the angle more than 1.5 degree, and long-term temperature
effect is corrected by measuring temperature at the bottom,
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Hesult of tramsponder navigation for relacation of the transponder net deployed

for installation of an ccean botiom base(fOBB Nel). Errors in vertical ship's

positions delermined by the transponder system are plotted [or each interroga-

tion sequence on the left, and the ship's track on the right. Dot, correct ship's

position: ¥, Wrong ship’s position: Plus, transponder’s position:Square, OBB

installed afterwards.
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Fig, 2 Fluctuation of 3—1 positioning dala
af the OBE Mal on the sea {loor
determined every 2 mintutes by the
transponder system, "No'shows
interrogalion sequence, X, BEast, Y, MNor-
thy &, Upward: ¢, Standard deviation in

meter.
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Fig, 3 OBB Ml was installed in 1987 on the
sealloor on the west side of the
Sagami Trough axis, Central Japan.
OBRB M2 was installed in 1988 on the
ather side. Bathymetric contours were
drawn after & Topographic Map of the
Sagami Bay published by the Hydro-
graphic Department, Japan, Depths are

shoewn in meter.
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