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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.
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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.

6. 9 & M AF D JEHRZ T

COE) BRITr—ART, &5 LOMWER
OO UNEZ A L CHITE % X9 I2&EF L C
BLLLEDH 5. PO LIEOHIE S 2 kg
BB\ SAE I & R R 2 S L ﬁvmﬁukf
2WHVBEORIEL T2 L 2BiE, Lido
MEIX PR RE T 5.

m26(799):x° + x84+ x* + x3 +x2 +x1 4+ 1
m27(803):x? + x® + x>+ xt +1
m28(817):x° + x® + x>+ x* +1
m29(827):x° + x® + x> +x* +x3 4+ x1 41
m30(847):x + x84+ x° +x3 +x2 +x1 41
m31(859):x? + x® +x® +x*+x3+x1+1
m32(865):x% + x® +x® + x> +1
m33(875):x° + x® +x + x>+ x3 4+ x1 41
m34(877):x° + x¥ + x° + x>+ x3 +x%2+1
m35(883):x? + x® +x® +x°+xt +xt+1
m36(895):x% + x® + x® + x° + x* + x3 + x?
S |
m37(901):x° + x® 4+ x” +x? +1
m38(911):x? + x® +x” +x3+x2 +x1 +1
m39(949):x° + x® +x" + x> +x* 4+ x2+1
m40(953):x° + x® +x7 + x> +x*+x3+1
m41(967):x° + x4+ x” + x° +x2 +x1 41
m42(971):x° +x® +x7 +x°+x3+xt + 1
m43(973):x° + x® +x7 4+ x° +x3 4 x%2+1
m44(981):x° + x® + x” +x° +x* +x%2+ 1
m45(985):x? + x® +x7 + x° +x* +x3+1
m46(995):x% + x® +x7 + x°+ x> +x1 +1
m47(1001):x% + x® + x7 + x + x> +x% + 1
m48(1019): x% + x® + x7 + x® + x° + x* + &3
+xl+1

4 BRIBFEORERZE
HH L 729 K 4 9% MSRINE 5 O 257 HE T
%é ENHERTE 2720, < IVF IR T %E
RIIAERR S 7z, AREGE Cld B, BUEREE
*é h’cwé‘éﬂ‘{ﬁu,ﬁkz‘oc)‘é%ﬂ?ﬂﬂﬁ%ﬁ@%l‘é’é@@ﬁﬁ
TIZOWTHET 5.
A SRl NOY i w > AN e =4 (2 il F
05 IETHMER WD, 22 TIE0.6 R

_84_



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

10 BB L 12D DIRAEMRAFIES (MmO &mO) B &5 > Foilfly
moﬂzﬂa‘%:@iﬂmgltgv’(idbfdﬁﬂﬂﬁﬁf P—

0 ===--....10000 20000 30000
EEROC—G 5 eyt cordstonvareom
AEBIMBIE & > TREE NI ESDRAIARSA] start time of mO1'signal determined by correlation processing

? VUU v U
SERH ORI
-10 Starttime of m0’ signal

0 500 1000

Fig. 7. Comparison of an overlapped numerical signal (9
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Table 1. Shortening coefficient of observation time for four seafloor sites due to multi-acoustic ranging system.
# 1. REOED WEILIESICBIT S < )V FEE T2 X 2 BUI: B o S kE .
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ASZ2 |2910m| 4-times| 18h36m| 6h30m| 35%
KAMN |2300m| 4-times| 17h33m| 6h08m| 35%
TOK2 |1560m| 3-times] 15h53m| 6h37m| 43%
TOS1 |1030m| 2-times] 15h43m| 8h02m| 51%
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