DOI:10.16028/].1009-2722.2012.07.010

ISSN 1009-2722 28 7
CN37-1475/P Marine Geology Frontiers Vol 28 No 7
:1009-2722(2012)07-0066-05
b b b
( , 266071 , 266071)
. 3 ,
: P733.23 (A
, 1 000 m o
92 4% 65. 4%
1
. . /
30 b N b o b 4
(6] 7-13]
) VAUV (Au-
1.1

tonomous Underwater Vehicle,
) ROV (Remote Operated Vehicle,
) .

:2012-02-09 AUV
: (GZH201100308)

(1985—), .
. E-mail: shanrui416 @ ’

163. com

[14]

[18-22] ,
’



67

28 7 s
AUV . ROV Ls2]
(23] ’
. , 2
[24-29] s
(
S , ) ; .
AUV s (Long Baseline ,
LBL) . (Short Baseline ,
. SBL) (Super/Ultra Short
12 Baseline , SSBL/USBL) 3 . 3
1 o
1
’ Table 1 Classification and characteristics of
’ the acoustic positioning system
o 30
s Kongsberg Simrad ) )
100~ ’ ’
’ ° (LBL) 6 000 m ) ’
Simrad 1997 '
— Hr- ;
PAP350, 3 000 m, ;
. BL) 20~50 m . 5 5
20 cm; HiPAP500, (SBL '
4 000 m, 20 cm,
2 HiPAP352 Hi- ?
PAP501 « » (SSBL/ <10 cm b ;
° USBL) ’
HiPAP100 ) i
HiPAP101, 1 m,
50 c¢m,
1 m o N ’ [}
Posidonia6000 ° 2
, 6000m, o
8§ 000 m, 6 000 m 30 ,
ytan 2 ( [33] )
0. 5% ’ Table 2 Frequency bands and working distance
? of acoustic system(modified from reference [33])
o ) Sonardyne
. Nautronix ORE /kHz /km
° (Low Frequency) 8~16 >10
’ (Medium Frequency) 18~36 2~3
N L6971 N (High Frequency) 30~60 1.5
50~110 <1

(Ultra High Frequency)

. 702 . N
(Very High Frequency) 200~300 0.




68 Marine Geology Frontiers 2012 7

Bl A7 hEATED

,  Kongsberg

Simrad HiPAP101, 13 ~

% N~ AR
15. 5 kHz. 10 000 m; OCEANO 3 b M—
Technologies POSIDONIA6000, = ETSTITE
Lk?;%ﬁéj%p RS232 [l {5
16 kHz, 6 000 m, ; %
4 000 m , Kongsberg I e — - —
. . . R Ty :
Simrad HiPAP351, HiPAP501 ., HPR300 ; =t -
HPR 400 ; [ 2 | =
E— ————————————— [t W : o
Sonardyne USBL 21~30 = == I =
kHZPY, R
1
Fig. 1 The components and working principle
’ ° of USBL positioning system
3 ° b
3 b Y 3
Table 3 The application of acoustic positioning system ’ 2 °

USBL SBL LBL

N, N, NG N
N, N, N,
N N, NG N,
N N NG N
N, N, N,
N
2
Fig. 2 The cross-link of USBL shipboard
3 USBL parts with transponder
’ 4
. ( )\
( ) (GPS,  .MRU ,
) o
2 1 , s
’ 4.1
GPS s s N
WGS-84 o
o 3 s L/ US

1 o BL., L/SBL, S/USBL, L/SBL/USBL . ,



28 7 s 69
L/ USBL
. S
b
b
N ’ o b
. Simrad ~ HPR418  Nautronix , - USBL
RS916 s 3~ 4 0
’ < 1 m, )
2~5 mb ’
b b
4.2 O
3 b Y
b
b .
GPS( ) MRU ( ’
) .DVL( )V INS( °
) COMPASS( ) o
GPS USBL
[1] Talukder A R, Bialas J, Klaeschen D, et al. High-resolu-
» GPS tion, deep tow, multichannel seismic and sidescan sonar
’ (MRU) , US- survey of submarine mounds and associated BSR off Nicara-
BL gua pacific margin [J]. Marine Geology, 2007, 241:33-43.
[2] Marsset T, Marrest B, Ker S, et al. High and very high
resolution deep-towed seismic system: Performance and ex-
’ amples from deep water geohazard studies []]. Deep-Sea
, GPS Research [ . 2010, 57,628-637.
(Under water GPS). GPS [3] Etiope G, Savini A, Bue N L, et al. Deep-sea survey for
GPS the detection of methane at the “Santa Mariadi Leuca” cold-
A} b
GPS water coral mounds (Ionian Sea. South Italy)[J]. Deep-Sea
N ’ Research]] , 2010, 57:431-440.
’ ’ [4] Petersen CJ, Klaucke I, Weinrebe W, et al. Fluid seepage
GPS , and mound formation offshore Costa Rica revealed by deep-
GPS , GPS towed sidescan sonar and sub-bottom profiler data [J]. Ma-
rine Geology, 2009, 266, 172-181.
’ o
[5] ,
INS ’ 0. .2010,30(1) ;149-156.
’ (6] . . ,
DVL , Compass 0l .2009,36(2) : 195~
, INS 199.
[7] 0J.
: . INS  DVL ,
, 2002, 1(132) . 75-77.
’ 2 (8] ) . . 2000
s L. , 2005, 48(3) : 551-560.
o , ixsea Lo] ’ ’ '
. . . 2005, 48(1):56-62.
GAPS INS
[10] [rl.
’ , 2005, 20(1):211-213.
, o [11] . IGRF 0l



70 Marine Geology Frontiers 2012 7

,2005, 20(2):558-561. Robots, 1996(3): 145-168.

[12] . [J]. , [23] Bishop G C. Gravitational field maps and navigational
2005, 48(1) :52-55. errors[ J]. IEEE. Journal of Oceanic Engineering, 2002,

[13] s , , . Spline 27(3): 726-737.

19001936 ( ) [24] . L. , 2006, 26
[Jl. , 2006, 49(2):398-407. (2) . 73-75.
[14] . . LIl [25] , . [M] .
,2007, 22(3):759-764. : , 2006.

[15] GuoJ, Gheng S, Liu T. AUV obstacle avoidance and naviga- [26] . . . [M].
tion using image sequences of a sector scanning sonar[ C] // , 2006.

Proceedings of IEEE, Oceans, 1998.223-227. [27] . [M]. : , 2003.

[16] Liu T, Schmidt H. Concurrent navigation and sea bottom [28] Rice H, Mendelssohn L, Robert A R, et al. Next genera-
targets detection using acoustic sensors on AUV [C] / tion marine precision navigation system [ C]// IEEE. Po-
Proceedings of IEEE, Oceans, 2003(5):2 404-2 409. sition Location and Navigation Symposium. 2000 200~

[17] Ruiz T I, Petillot Y, Lane D M. Improved AUV naviga- 205.
tion using side-scan sonar [ C] // Prceedings of IEEE, O- [29] FEugene M W. A priori and real time use of a gravity gradi-
ceans, 2003(3): 1 261-1 268. ometer to improve inertial navigation system accuracy

[18] Sistiaga M, Opderbecke J, Aldon M. Depth image matc- [D]. Stanford: Stanford University, 1982.
hing for underwater vehicle navigation [ C] // Proceedings [30] Archibald A, James B. Two novel approaches to naviga-
of IEEE, Oceans, 1999 624-629. tion using the Earths gravity and magnetic fields [ D]. Buf-

[19] Strauss O, Comby F, Aldon M J. Multibeam sonar image falo: State University of New York. 1993.
matching for terra in-based under water navigation[ C] // [31] R R . [Jl
Proceedings of IEEE,Oceans, 1999 882-887. ,2003,23(4) . 18-21.

[20] Nygren I, Jansson M. Robust terra in navigation with the [32] . [D].
correlation method for high position accuracy [ C] // Pro- . 2006.
ceedings of IEEE, Oceans, 2003(2): 1 269-1 277. [33] . [M].

[21] . [D]. , 2007,

. 2003. [34] . Ll

[22] Johnson A E, Hebert M. Seafloor map generation for au- ,2004,27(1) :6-13.

tonomous under water vehicle navigation [ J]. Autonomous

POSITIONING TECHNOLOGY FOR DEEP TOW SYSTEM.
APPLICATION AND PERSPECTIVE

SHAN Rui, ZHAO Tiehu, MEI Sai, GAO Xiaohui
(Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology, Ministry of Land and Resources,

Qingdao 266071, China; Qingdao Institute of Marine Geology. Qingdao 266071, China)

Abstract: Based on the review of the methods for geophysical investigation and acoustic navigation, we
discussed the applications of acoustic positioning system to deep tow system in this paper. The advan-
tages and disadvantages of three traditional acoustic positioning systems, especially the USBL system,
are summarized respectively. Some typical products of USBL are listed and main features and their
performance and application introduced. Through the discussion of the key technical problems, we
proposed in this paper that the combined acoustic navigation and integrated navigation will become a
research hotspot in the future.

Key words: deep-tow system; underwater positioning; combined acoustic navigation; integrated navi-
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