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Fig. 1 USBL underwater positioning schematic diagram
and related coordinate systems
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Fig. 2 USBL underwater positioning system frame diagram
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Fig. 3 The installation errors of USBL probe

Fig. 4 The lateral line diagram of USBL installation cor-
rection
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Fig. 5 The stacistical graph of installation error correction
10-25
[6] , : .
[1] , , : [J1. , 2007,
[J]. , 2004, 24(3): 32-34. 43(8): 171-173.
[2] , , . [71 Takuji Y, Masataka A. Error evaluation in acoustic
[J1. , 2005, 24(1): 130-135. positioning of a single transponder seafloor crustal de-
[3] , , . formation measurements[J].Earth, Planets and Space,
[ , 2006, 24(1): 86-91. 2002, 54(9): 871-881.
[4] , . [J1. [8] Angelis C M, Whitney J. Adaptive calibration of an
, 2003, 30(9): 19-21. autonomous underwater vehicle navigation system [J].
[5] Philip D R. An evaluation of USBL and SBL acous- IEEE, 2000, 1: 273-275.
tic systems and the optimisation of methods of [9] .
calibration[J] The Hydrographic Journal, 2003, 108: [J1. , 2002, 21(1): 7-11.

80 /2011 / 3 [ 2



HRRE REORTS

The localization theory and corresponding correction meth-
ods of USBL

WANG De-gang, HAN Fu-jiang, LAI Xiang-hua, GOU Zheng-kang, FU Xiao-ming
(Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012, China)

Received: Aug., 3, 2009
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Abstract: Three dimension location theory based on USBL and GPS principle was discussed and also the resources
of USBL positioning data errors such as installation error, acoustic error and the error caused by ship attitude
movement were analyzed in the paper. Dynamic correction which based on the least square method was used to
modify the USBL positioning errors. Comparing the standard deviation and residual analyzed on the pre and post
positioning data, the method improved the underwater positioning precision to a great extent which was proved in
practice. The application of USBL positioning data modification in effect would expand the USBL usage in the ma-
rine investigation science area and also had important practical significance in the improving of underwater posi-
tioning precision.
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Application of remote sensing medial axis method in investi-
gation of dynamic changes of tidal creeks in radial sandbanks
offshore Jiangsu Province

LIU Yan-chun, ZHANG Ying
(Geographical Science College, Nanjing Normal University, Nanjing 210046, China)
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Abstract: The coast of Jiangsu Province is famous for its radial sandbanks offshore. Dynamic changes of tidal
creeks are difficult to survey for complex, quick-changing terrain. Medial axis methods of tidal creeks are the focus
of this paper. The concept of medial axis in mathematics, as well as voronoi diagram (V diagram) in GIS for its
special properties, was introduced and discussed,. Points in every edge of V diagram have the shortest distance to
adjacent edges of polygon. Thus, medial axis extraction is converted to V diagram generation. Remote Sensing Me-
dial Axis method (RSMA method) is presented because it is quick and convenient for survey, much better than pre-
vious traditional visual interpretation methods. Using the RSMA method, five main tidal creeks in the area were
extracted and studied based on four TM images from 1988, 1995, 2003 and 2008. The results showed that: (1) for
analysis on main tidal creeks in different time, RSMA method revealed the dynamic evolution quickly and accu-
rately; (2) during the last 20 years, Xiyang deep trough had the greatest changes as the west coast retreated back and
the east extended east; while the rest four tidal creeks moved in the north-south direction periodically and went
straight gradually. Therefore, study on the evolution of tidal creeks has great significance for monitoring the dy-
namic changes of tidal fiat, development and utilization of coastal zone and the construction of coastal engineering.
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