tyiary 2025F E72EICHAMEZ ST EMBER

| PV ROYLOBBE) | S VRIIL M, KB, EFEN. RELLBRBOEHOLEESHUHEIEER |

B8 2025438158 (1) 9:30 ~ 11:45 I K204 (EZHHE)

[15a-K204-1~5] 1R, KR, £4RN. RELE-ERRICERTOSEESH T
[EER
EH E(ERL)
9:30 ~ 9:45
[15a-K204-1]

SURSYLERICELT
OEHE &' (1.NPOBRLER)

© mEHRK

9:45 ~10:15

[15a-K204-2]

Electric Field Sensors and Electric Field Signature Control for Military Vessels

OSamantha Davidson' (1.Ultra Maritime SMAP)

© HERRK

10:15 ~ 10:45

[15a-K204-3]

Tightly coupled electric field and photogrammetry measurements from a Remotely Operated
Vehicle for inspection of subsea infrastructure

OKaren Weitemeyer', Brian Claus’, Peter Kowalczyk' (1.0FG)

10:45 ~ 11:15

[15a-K204-4]

ER « BHIREIC & 2 BEHKILRERE
O%n &' (1.8 MRS

11:15 ~11:45

[15a-K204-5]

BHFEICL S NUDEEBIEEN X - YT CEZR I VT

Ol B2, A B3 kM 2R, & EsF'. & mAL Caldwell T. Gtant> Kirkby Alison® (1.
RRBZEAZE. 2RIEAFE. 3 AMKFE. 4HEKFE. 5.GNS Science)

© 2025 JSAP



15a-K204-1 B2 BN AR AESLHBES BETHE (2025 BRERAS HEFrY/R&AFVI(Y)

Hirp, K, BN, BELE
BRRICSER OBttt ER
In the ocean, in the field and in the living bodies,
assembling of advanced electric field sensing technology
opens a new world

HEEA : MERGE, BEH &
Manager: Megumi Hirota, Naval Ship M&UEP R.C.
E-mail: kanjiken@nmurc.com
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Opening Remark

Various research efforts are focused on electric fields, particularly for applications
such as underground resource exploration, ship detection and the study of
biological electric fields. Recently, this research has expanded to include the
development of soft electrodes, which are wearable on human skin to measure
electric field in the body. This symposium is organized to present research works

on electric field science and technology in its wide range of research areas.

Figure. Applications of Electric Field Technology
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Electric Field Sensors and Electric Field Signature Control for Military Vessels
HI - vy LB fnin OB > 7 A 5 7 Hl{H
Dr Samantha Davidson
FevH - Ly Py vt
Technical Capability Manager, Ranges and Sensors Group

Ultra Maritime SMAP, United Kingdom
Email: Samantha.Davidson@umaritime.uk

Historically magnetic and acoustic influences have been most commonly measured. However, the
interaction of a vessel hull with its environment, notably the sea water gives rise to corrosion where
metallic areas of the hull are exposed. The corrosion of a vessel can be minimised by the application
and maintenance of suitable coatings. Since coatings cannot be applied or maintained perfectly an
impressed cathodic corrosion protection system, ICCP, is used in order to impress current on to the
hull such that the relative potential of hull relative to the seawater is such that corrosion is rendered
energetically impossible.

In recent years the maritime electric influence has come to the fore with sensors being installed on
ship signature measurement ranges whether as a retrofit or in a fully integrated multi-influence sensor
package. In this paper, electric sensors as well as electric signature control and optimisation will be
discussed with reference to onboard systems and configuration on a multi-influence range.

It is noted that electromagnetic signature management of a vessel begins at the concept stage e.g.
evaluating the signature effects of the choice of drive type and hull coating. The electromagnetic
design team is involved throughout the vessel design process determining the signature effect of the
design proposed by the Naval Architect. Often a customer specifies the target signatures to be
achieved with a contractor taking ‘signature responsibility’. The measured electric signatures can be
optimised both for prevention of platform corrosion and minimisation of electric signature detection
threat using a range with electric field sensing capability.

An overview of maritime electric sensor technology will be given using the example of the Ultra SMAP
Multi-influence Underwater Sensors (MUWS) and Transmag range systems. Electric field
measurement as part of range system commonly uses five or more sensors. Each sensor comprises
3 orthogonal pairs of silver-silver chloride electrodes and has been mounted on a flat concrete
mattress to create a flat seabed area around each sensor to minimise distortion of the electric field by
its mounting. Each sensor has a digital interface allowing Ethernet communications to an underwater
network hub. The electric field range can be deployed in a line of up to 20 sensors. Several ranges
can be connected at an underwater fibre optic interface box and cabled to shore via a common fibre
optic cable for harbour detection purposes.

Multi-influence transportable sensor Floating multi-influence sensor
AR S R (PEE) HIE R vy TS (YR WE L v 5
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Tightly coupled electric field and photogrammetry measurements from a
Remotely Operated Vehicle for inspection of subsea infrastructure
BRAIE L EEREZZEICEE L ROV ICL 3 BHEEYRE
Dr. Karen Weitemeyer, Dr. Brian Claus, Mr. Peter Kowalczyk
iy -z A bxAY—L 7747 - 077K, E—=&—--2A7ILFIK
Ocean Floor Geophysics Inc.

A= TAT =V F T4V 7 AH
Karen.weitemeyer@oceanfloorgeophysics.com

Presentation Synopsis

An ROV based 3D electric field sensor has been developed and tightly coupled with a
photogrammetry system to characterize the integrity of subsea infrastructure. An
equivalent source model is used to represent the measured electric field data. The
photogrammetry surface is used to establish fixed point sources within this volume. The
current of the pre-assigned point sources are calculated until they adequately represent
the measured data. Geoscience Analyst is used to display the measured and modelled
3D electric field vector data and the biased potential is draped onto the
photogrammetry surface.

Presentation 3 key take-aways:
1. Fastdigital inspection allows for a 3D representation of a structures electric
fields.
2. Areas of current sink and source can be identified with vector representation of
the electric fields.
3. 3D photogrammetry allows for the electric potential to be draped onto the
structure surface.
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Submarine hydrothermal deposit exploration using electric and electro-magnetic survey
technique
BEVIRMARME ' TAEL!
JAMSTEC. !, Takafumi Kasaya'

E-mail: tkasa@jamstec.go.jp

W X 5 SIP (BRISHY A/ ~_—2 = VA&~ v 2777 L Cross-ministerial Strategic Innovation
Promotion Program) K HAHELEEIRFHA A (D> 32 ZEHE) 1280\ T (LUF, SIP ) |
WEIEBUKILRIA 2 H AT, 2 < OBLIBEIROBTE & 2 b 2 AWl d 2 Ehi L T & 7o,
FHE 2B A S AV R R TI, VR EVKSLR IR A3 2 U0 7e FEE G B Tix7e <, SIPYEET
2o e bz OMESRERBELERo7c, SIPUHEOT TORE RENA RS L
T, BREMNBEEN BT b D, BEOIIREE TIIHE LN EREN DR fibiia kol
FETHSTN, WETIE REARTH LM TBRIT 2 Z L 2T L D, MR EEEL
L CTZDHiE (Kawada and Kasaya, 2017) %179 L2, AUV IC K D @&RAREAELEL LTO
EZ 1T o7 (Kawada and Kasaya, 2018), #RMli72H FHEE DR D 7= O12IL, N LHIE S %
FAET HDREIEN VI L 72 %, JAMSTEC Tid, Figl (R EREEHOUMAELZERE L, £
DFEAGIRE LTAR L — a VINE S RSB /)5 (OBEM; Kasaya and Goto, 2009) & [A] U
SR L7 ENALEE (OBE) & IRITHWT, Akx RRGED 72O DIRE 2 AT > 72, M W3
JEBKILR DB Z =7y e LTWieied, BREEL L TIHREZITT> T e B iE
Ishizh et al,, 2019) . & V) VREMEIE 2 15 5 12 O ICH S O B EER IRA L (CSEM L) & LT
DT —Z RN H1T> T2 (Ishizu etal,, 2024), F£72, TN HDOYRAEE LT, MEICEMT LA
ZBLE L, ROV 26/ F L THABIZE D BREMEE & ERRA 2 R EH L TR
MR BURFLR A 21T 9 REE OB HIT> T D (RN, 2022), #lH TiE, SIP T T
BAFE ST AR 2 D IR L. 3 D e RIS HOWTIERE T 2,

Figure 1 (Left panel) Deep-tow system for DC resistivity and CSEM survey. (Right panel) Ocean
bottom electrometer with an arm holding system (Kasaya and Goto, 2009;. Japan patent: No.

4346605).
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Electromagnetic imaging and monitoring of volcanoes
OIMIEERET2, RABE—® LML, Tseng, KH.', FA#RA 4 Caldwell, T.G. °, Kirkby, A.°
(LEREHFEX/RIK, 22FHEX, 3. AKX, 4 #HFX, 5 GNS)
°Ogawa, Y.!, Ishizu, K.2, Tseng, K.H. ', Kitaoka, N.!, Minami, T.%, Caldwell, T.G. %, Kirkby, A.}
(1. Inst. Science Tokyo/ Tokyo Tech, 2. Tohoku U., 3 Kyushu U., 4. Kobe U., 5. GNS Science, NZ)

E-mail: ogawa.y.f4a7@m.isct.ac.jp
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P, SAKEADOHOFARDFLEL ZEDODRPBVIEFICHBIER TH D, £DTd, BHRAEITX
IOWE L ZDE=F =DM R — VLR D,

ZHE TOKMARENZEIL, M KRS EMEIC L > THRAET 2 BREHRL ZHAT 5
magnetotelluric MT){EZFIH L Cx 7=, ZOHETIIEFREERT D LER 20 LWV S FLENH
H5—HT, EEREOEIHCANL ) A XL D SIN O TRMEE 2D, FRIkEEZE=4Y
YT OLEITIE. REERRREB AR ENE LY, £ T, xr DI —T TR, S
FEICHIE S e NTAE SR Z W EBRIRE VA7 2 20% L, mEARAKLICB VLT, g
HRTE 7 (shizu etal., 2024), FE(E SBIZIL, AR EICHIE S iz 8 BB D YA & ARk
L2 T, ZNZdEiici#f o iR LsET 5, ZEHRTIE, ZORFICLDISEITIA T,
background noise B S5, IR WZERSRINZMITT 5 Z LI X - T, JEEfiEhE
. [FHMI O SN A ESE5 2 &N TED, FERE LTL, R A RN—1% 2 HiZ
BE L., TNZENOTNICERDEEBARRFICEET 52 LIk > T, HIHEEICET 7~
YNVIEEBREERDL I ENTED, TOYAT A EBEBT 7R R
(EM-Actively-controlled-routinely-operated signal system) & #r9° %,

EH TR, 2OV AT AOERARKIITOMERAEERB LY, 22—V —=F  FEA 7
=V /) 7 L—=2 KAWZE T 5E =2 —ERIZOWT, LOFMEiHT+ 2,

%7 ik © Ishizu, K. et al. (2025), Controlled-source electromagnetic survey in a volcanic area:
relationship between stacking time and signal-to-noise ratio and comparison with magnetotelluric

data, Geophysical. Journal International, ggae431, https://doi.org/10.1093/gji/ggae431
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