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Implementation of multi-acoustic ranging system’

Yusuke YOKOTA ™', Toshiharu TASHIRO*?,
and Hiroki SHIMOMURA **

Abstract
Seafloor geodetic observation using the GPS-Acoustic ranging combination technique has been deployed
by the Hydrographic and Oceanographic Department (JHOD). We developed and implemented a new
acoustic ranging technique called “the multi-acoustic ranging system”. This technique can reduce an

observation time for each epoch and increase observation opportunities. We report a brief summary of

observational tests and results.

1 BERMREESAFETOSEL

TR T, GPS-H RS A R X
B Y0 I e 25 ) R D A B 7 & ke L T IEHE L
THY, HAELDO TV — MEARRG I HEEEIE
#el (LT, ZEHEREIES) 2L, &L
Bl 2 FERL Twb (EH - &K, 2001; B H
2006) .

AR BB T, TR LT S
WEAOALEZ GPS Bl X > THRET 5. €
LT, HlEMmcEshigE Ly VAT 2—Y
EERICERE S N R (LU, KR &
I5) & OB O AERREZ FBEZTICL->T
FHAT 5. NS 2 HAS DY TRIEER O E
VT A—FVOREETRD T, WEROBH)
FHEL TS,

FILHEIIE, BE LB RZEL 208
HOWKRIHEINTVS,. BROMEZFY
T5H5ZET, MEI(EETOBREZ KDL L
NTEDL., IhFTIE, ZIhoEEOMEERICT
BT % aBIE 5 KR & L 1SRG LEERES %
TS, LWV V=T AREYRT LI
Lo CTHEWHEBIM AT > CT& 72 (LUF, MBI
P EIES). ZORZEOT1E 2000 4£180
HOBEBMARGU 2 OET STV RV (K -
G, 2001; & 1L, 2003; K HT - fil1, 2005).

CORBIMETFHRICRZ T, FLHOTUETS
FiE (OF, <V FHEFEER) DR EmRE
SnT&7 (Fig. ). WEREZ —2>—2IF0M§
DTIE%EL, FLOTFTHT LT, —HD%
ZRY—I TV ATE L DR[FLEORLYIY %

T Received September 16, 2016; Accepted October 26, 2016
W SERATE Geodesy and Geophysics Office, Hydrographic Surveys Division

* 1 R AR

* 2 BB BUEHE BUKEEMAIZE  Policy Evaluation and Public Relations Office, Policy and Legal Affairs

Division, Administration Department

* 3 WA D B PREAER

5 ES  Hydrographic and Oceanographic Department, 1st R. C. G. Hgs.

_32_



Implementation of multi-acoustic ranging system

Single-acoustic ranging Multi-acoustic ranging

1st-shot sequence 1st-shots sequence

—)
S =
u u
u u
u u

Fig. 1. Schematic pictures of the past seafloor geodetic
observation (single-ranging) system and the
new multi-acoustic ranging system.
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Fig. 2. (Top) An example of acoustic signals observed using multi-ranging system. (Bottom) Results of analyses for
acoustic signals.
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Fig. 3. Acoustic signals and correlation coefficient
values in the case A (when a part of the signal
overlaps) and the case B (when most of the
signal overlaps).
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Fig. 4. Survey line layouts used in operations of single-
ranging system and multi-ranging system.
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Fig.5. (Top) Resultant time series of seafloor station positions on sites TOKI and TOK2. Green and blue circles

indicate the epochs observed using multi-ranging system. (Bottom) Residuals of acoustic travel times in the

cases of the single-ranging system (left) and the multi-ranging system (right). The residuals before the sound

speed structure (SSS) inversion are drawn in the top graphs. The residuals after the SSS inversion are drawn

in the bottom graphs.
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