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Field application of water bottom contact-type antenna platform

for underwater electromagnetic exploration
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Abstract: Magnetic or electromagnetic exploration are used to detect metallic objects that are exposed or buried under the
water bed. In the case of magnetic exploration, it has advantage of performing underwater explorations quickly, but it has
the disadvantage of not detecting nonferrous metal objects. In order to detect nonferrous metal objects, electromagnetic ex-
ploration using a metal detector is performed. In one method (portable metal exploration), the diver carries both the metal
detector and antenna; in another method (towing metal exploration) the metal detector is placed on a ship and only the
antenna is towed in the water. The former method can be dangerous for divers because it is conducted directly in the
water, and can take a long time depending on the work environment. The latter method has the advantage of being able
to conduct searches safely and quickly even in deep water. However, when the antenna is separated from the water bot-
tom by buoyancy, the metal object might not be detected. In this study, to overcome the disadvantages of towing metal
exploration, we developed an antenna platform that can be towed by attaching the antenna of the metal detector to bot-
tom of the water, and examined its field applicability. Application of the developed antenna platform in the ocean and
river showed that it successfully detected both exposed and buried metal objects underwater, such as iron pots and bronze
cannons, for research.
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Table 1: Advantages and disadvantages of metal detection methods
Item Magnetic survey Portable metal detector Towed metal detector Antenna platform metal
detector
. Ferrous and Nonferrous Ferrous and Nonferrous Ferrous and Nonferrous
Applicable metal | Ferrous metal
metal metal metal
Detection depth Deep Shallow Shallow Deep
Survey time Fast Slow Fast Fast
Safety risk Low High Low Low
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Figure 5: Metal detector antenna

Table 2: Antenna specification

Item Value
Width and length 20 cm x 110 cm
Cable length 30 m
Resistance 1.758
Inductance 189 nH
Figure 2: Metal detector Detection depth 240 cm
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Figure 7: CFD analysis results of caterpillar(a), winged(b)
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Figure 8: Antenna platform top view (a), side view (b)

Figure 9: Cable weight attached at the towing cable
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Table 5: Nakdong river eletromotive force value profile analysis
N-line 1
Im 2m 1m Surface
N-line 2
1m 2m 1m Surface
4.4 2 eE AL EdE 3 FHEAE 98 A
B ATE 7B 5 3% PAYNES 9He Be 02y ke TAES ASBT gl virel] vy
ik QrelLh FAF A L FEEA A2RE ZTE o] Qi AFE 0 WA BaAG BUY & 0
Ao} ALE YL, o)F AN ARate] ofdlet & & Qoml, ol Bal St abe] S B Fle
Ane 92 5 Al e AQ F 9 Ao JYdh
LA w50l FoJAY vt zolol miE= < -
Y= ARs B MATEES AT S AN Author Contributions
2. kel obL) ZAE L obg A o 2o obE) Conceptualization, S. H. Lee and J. H. Kim; Methodology,
on] Euly} 7ho FojZo| 9o E ke L8] 7} S. H. Lee and J. H. Kim; Software, S. H. Lee, S. B. Kim and
A} J. H. Kim; Validation, S. H. Lee and J. H. Kim; Investigation,
A .
3. X}gﬂ /\]_i\_, /—\J,tg %7}_%5} 3% 33]'_\11_% @_% B]@ S. H. Lee, Y. H. Jung, Y. H. Lee, H. D. Kim and Y. H. K_lm,
=2 A me] Aol s Resource, Y. H. Jung, Y. H. Lee and H. D. Kim; Data
4. 29 gloly AY AA Koz 29l sEo] shara) Curation, S. H. Lee and S. B. Kim; Writing-Original Draft
. = fE | = O =
o] o] Byl 2o o|AF ABEZ fuleln EaSol Preparation, S. H. Lee, S. B. Kim and J. H. Kim
wol Foo] A Ul %9 SEo] Brlisd ey Writing-Review & Editing, S. H. Lee, S. B. Kim and J. H.

Wwel A 2hge] Al hebe.

5. AR S1Ae} FEEHT1e) w27k Aol7k 1
= gre] EAF) o=, DGPSE] X ©abol v} BAb
M3t e} ZAFRe) 94 wAHel We X wolw,
o2 dlds] §I% 714 A7t Basi,

SharutA A o] &5t s] %] Al43¢W A|7E(2019.9)

Kim; Supervision, J. H. Kim; Project Administration, J. H.
Kim; Funding Acquisition, J. H. Kim;

References
[1] H. D. Kim, C. S. Kim, J. H. Kim, Y. H. Jung, and



5% AAVRAE A9 FAY 2249 ey TaEe] A4 48

Y. H. Lee, “A study on magnetic survey method for
investigating underwater artifacts,” Proceedings of the
2013 Korean Society of Marine Engineering Fall
Conference, pp. 173-174, 2013 (in Korean).

[2] S. W. Kim, S. J. Moon, W. K. Kim, D. J. Min, H.
K. Jung, S. H. Cho, and H. S. Lee, “Numerical anal-
ysis on feasibility of electrical and electromagnetic
methods for detection of an anomalous body in sea-
water,” Proceedings of the 2014 Korea
Academia-Industrial ~ cooperation  Society  Spring
Conference, pp. 759-761, 2014 (in Korean).

[3] S. B. Kim, I. S. Park, Y. H. Jung, Y. H. Lee, and J.
H. Kim, “Estimating of detectability of magnetic ob-
jects buried in the sediments by using a 3D model-
ing,” Proceedings of the 2014 Korean Society of
Marine Engineering Spring Conference, pp. 231-232,
2014 (in Korean).

[4] I. S. Park, H. D. Kim, and J. H. Kim, “Technique of
magnetic survey for UXO discrimination,” Proceedings
of the 2005 Korean Society of Marine Engineering
Fall Conference, pp. 159-160, 2005 (in Korean).

[5] E. Weiss, B. Ginzburg, TR. Cohen, H. Zafrir, R.
Alimi, N. Salomonski, and J. Sharvit, “High resolution
marine magnetic survey of shallow water littoral area,”
Sensors, vol 7, no. 9, pp. 1697-1712, 2007.

[6] S. Tripati, A. S. Gaur, S. Bandodker, and S. N.
Bandodker, “Exploration for shipwrecks off Sunchi
Reef, Goa, west coast of India,” World Archaeology,
vol. 32, no. 3. pp. 355-367, 2001.

[7] S. Billings, F. Shubitidze, L. Pasion, L. Beran, and J.
Foley, “Requirements for unexploded ordnance detection
and discrimination in the marine environment using
magnetic and electromagnetic sensors,” Proceedings of
the Oceans 2010 IEEE Sydney Conference, pp. 1-8,
2010.

[8] H. H. Nelson and J. R. McDonald., “Multisensor tow-
ed array detection system for UXO detection,” IEEE
Transactions on Geoscience and Remote Sensing, vol.
39, no. 6, pp. 1139-1145, 2001.

[9] D. H. Kim, J. H. Kim, S. B. Kim, and H. D. Kim,
“Ocean magnetic survey using a differential magneto-

”

meter,” Proceedings of the 2006 Korean Society of
Marine Engineering Fall Conference, pp. 147-148,
2006 (in Korean).

[10] S. H. Lee, Development of Sledge-type Underwater
Metal Detection System, M.S Dissertation, Department
of Energy and Mineral Resources Engineering,

Dong-A University, Korea, 2016 (in Korean).

=

Sk A A Yo P a3 A A43d AI7%(2019.9)



	수중 전자기탐사를 위한 수저면 밀착형 안테나 플랫폼의 현장 적용
	요약
	Abstract
	1. 서론
	2. 본론
	3. 결과
	4. 결론
	References


