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Abstract

The tracking accuracy of buoy-based LBL(Long Base Line) systems can be significantly influenced by sea
environmental conditions. Particularly, the position of buoys that may have drifted due to sea currents. Therefore it
is necessary to predict and optimize the drifted-buoy positions in the deploying step. This research introduces a
free-drift simulation model using ocean data from the European CMEMS. The simulation model’s predictions are
validated by comparing them to actual sea buoy drift tracks, showing a substantial match in averaged drift speed
and direction. Using this drift model, we optimize the initial buoy layout and compare the tracking performance
between the center hexagonal layout and close track layout. Our results verify that the optimized layout achieves

lower tracking errors compared to the other two layout.

Key Words : Underwater Target Position Tracking(~% X2 57%]), Optimal Measurement System Placement(Z73 A A vl 2]
# 2 3}), Geostrophic Current(X] &), Simulated Annealing(F=2719)
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Fixed range type Free drift type

Fig. 1. Type of underwater target tracking system
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Calculated geostrophic current using numerical method
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Fig. 3. Calculate result of geostrophic current
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Table 1. Comparison of simulation errors

Error (RMS)
Winter

Summer

Optimized layout 262 m 1.4 km

Center hexagonal layout 2.0 km 2.3 km

Close track layout 874 m 1.5 km

)

N

O & ToA AAFSE 94l
= 3 Ho SAAAZS v X8} by
2 d)ag Ay, Table 13 #o] 2

CE

o

N

©

2 ox

2 E e 8 i

fo rlo

>
=S|

oo

e
b

ey
=
N

N

Boo =
Py
o
.

r
x
)

O

e 1]
_0|L
>

o

2

2
A
o
&

o,
e
N
X
ol
ol
N

10 km x 10 km
aw ALY 4
2 Y 7pA 2L
CREREE ERER
91254 o AHRMS) = ° A 14
kmi AlE S7bux]

91

FAAA HAuH] ol Bk A
e w&71E EAH ta Aedle ATHel Ao
meba E=Ze gy ARIgt oF &3 AW EL
NS LT AN mE e a9E BASE
AR Aol e FFA T Do s

% 7l

o] = 2023 el A g A A

ARdel Ao FaE AT A

References

[1] M. S. Han, “Performance improvement of underwater
target distance estimation using blind deconvolution
and time of arrival method,” The Journal of the
Acoustic Society of Korea, Vol. 36, No. 6, pp. 378-
386, 2017.

S. L. Cho, G. Byun, S. H. Byun and J. S. Kim,
“Ray backpropagation-based ship localization,” The
Journal of the Acoustic Society of Korea, Vol. 37,
No. 4, pp. 196-205, 2018.

M. S. Han,
maneuvering target using adaptive threshold detection,”

[3] “Distance estimation of underwater
Journal of the Korea Society of Marine Engineering,
Vol. 43, No. 6, pp. 470-476, 2019.

H. G. Thomas, “GIB buoys: An interface between
space and depths of the oceans,” In proceedings of
IEEE Autonomous Underwater Vehicles, page 181-
184, 1998.

F. B. Jensen, W. A. Kuperman, M. B. Porter and H.
Schmidt, “Computational Ocean Acoustics, 2™ ED,”
Springer.

C. S. Park, Y. J. Cho, J. W. Ahn and W. J. Seong,
“A Study on the Ray Based Broad Band Modeling
for Shallow Water Acoustic Wave Propagation,” The
Journal of the Acoustic Society of Korea, Vol. 24,
No. 6, pp. 298-304, 2006.

M. Siderius and M. B. Porter, “Modeling broadband
ocean acoustic transmissions with time-varying sea
surfaces,” The Journal of Acoustical Society of
America, Vol. 124, No. 1, pp. 137-150, 2008.

S TALE 7|4 8k8] 2] Al26d A|5E(2023 12Y) /407



[8] G. Isbitiren and O. B. Akan, “Three-Dimensional
Underwater Target Tracking with Acoustic Sensor
Networks,”
Technology, Vol. 60, No. 8, 3897-3906, 2011.

9] J. Y. Han, C. Zheng and D. Sun,

“Underwater taret localization using long baseline

IEEE  Transactions on Vehicular

Zhang,

positioning system,” Applied Acoustics, Vol. 111,
129-134, 2016.

S. M. Choi, D. W. Do, W. S. Kim, D. H. Lee and
H. M. Kim, “Fast LFM Target Detection Method
with Robustness for Doppler Shift in Narrow-Band

[10]

408 / B=7A1 e 7|83 A A6 A55(2023 12Y)

I
g,
i
ofy
on
AN

of The
Electronics and Information Engineers, Vol. 51, No.
8, pp. 1798-1809, 2014.

[11] L. D. Talley, G. L. Pickard, W. J. Emery and J. H.
Swift, “Descriptive Physical Oceanography,” Elsevier,
2011.

[12] P. J. M. Laarhoven and E. H. L Aarts, Aarts,
“Simulated Annealing Theory and Application,”
Kluwer Academic Publishers, 1987.

[13] S. S. Rao, “Engineering Optimization Theory and
Practice,” John Wiley & Sons, 2019.

Sonar Systems,” Journal Institute  of



