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Real-Time Closed-Loop Degaussing Technique for a Minesweeper
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In this paper, an efficient closed-loop degaussing technique is proposed to control real-time degaussing currents required for a
minesweeper. To achieve this, new principle and algorithm for controling degaussing currents are presented, and they are compared to
conventional ones. To validate the proposed method, a minesweeper mockup is tested by means of a rigorous numerical simulation.
Results show that the method successfully yields satisfactory degaussing performances for several course angle changes of the
mockup.

Keywords : degaussing, inverse problem, magnetic field, magnetization

Z1
=
AsTsaL 17138, Tl B it 80, 41566

OFEMM . MBE . UES
BT A Al67|EATES: 3, A FAA] e Fe Al AR 18%, 51678

2017 5¢ 9 W2, 20179 69 8Y HFFAE 3 2017 62 10€ AAEA)
E =RAME 713 Asigel 87w AARE 2T A0S 98 283 sz 24l 7IRS Akl o1 13 Al
25 FHlo] 2AF Alo] Y] % °Halu S ANSIL o)E 7IE W vl AR Ak Y1) BldAdS HEE)
1A S 3789 Y FXEAF 71HES E8351e] Hz27 W] tig s RS SR8
FH0] : AL, FEAl, AV, A8

11

9

O

I M 2 st AT AR ¢ e s AP KRME GEBaL 2

7] wWizoltt. weba oA sk 5 A AsE

Aty o2 Al dH(minesweeper) S 712 (mine)ZFH 4 Z0]7] QA B5Ho g AAPA|2El (degaussing system)2]
< Hoal] st Hagke] APIAEES AM8ste] HxET HA7F S7ETH1-8].

A= W H APIAEES ARSSRe R QiR Y] T 3 ol gAlE AR e i Y A=Y, ol T

o YR IS HlwE e A1EAAS Ze AIEE AR Bo17] A ARHY 2 ZY AFA A T 718

Hoh, ey AP ARSFe] HIE A AlRE 71E]9 % ZX=t), ARA|EEL ol vl A1 Alse)

71ES o] AZI71el SRR 5 AP = Aot 2 =7V7F AL o] Wi}l A=l A VS BAAA

gt} ol A2 71E)7F WieHlE e (nanotesla) ©H12] 714 = A fZATE HadlERE ¢ a]ﬁ olgaitt ol2 £
Aspr] 3l o ] A=Y ARE wAske Al w

© The Korean Magnetics Society. All rights reserved.

*Corresponding author: Tel: +82-53-950-5603, & 7H21= 24 (open-loop degaussing: O] 3t OLDG)} %)=
Fax: +82-53-950-5600, e-mail: dh29kim@ee.knu.ac kr Z=AK(closed-loop degaussing: ©]8} CLDG)Z T-2EHTH1-8].

— 08 —



LAE=1> Journal of the Korean Magnetics Society Vol. 27, No. 3, June 2017

OLDGE 3ol mjdE A7AdMex Z89 Ass 53/
TAslAL o]F VMR HA AAPHRE EEske AVISA
Z)2]A]d (magnetic measurement & treatment facility: ©|3}
MMTF)g ©]8gi1]. 3749 xwist] o A2 ¥
sol] 71918t fEHE @8R HEA8kKinduced
magnetization) ¥}l st A1 Als= HA BAAE
Aot 2y Y 23 ol TSk VAR EE 2B~
o &l WAsh= A AdH] Wo] FrAs) Wl ofgk 2t
71 Also] B w9 ot o]gh Alofo g <l
OLDGE 7|22 MMTFE |83l 22 AR A
w7go] Q7ETH1-6].

Hhd, CLDGE 7] 71E3$ OLDGY &3S 3)|43)7]
k] Agubaead oll FgM ks 5 A1 Als
WSS AAREO R Alofahs WAoot AlZE] 23S fIEiA]
= 3 Woll 2z Yd} AAGA] ol9ol® oo A7,
AT FRHAAEA B A AAF AlFA] Fol EFH
oo} gt} Wby CLDGE B4 € gt XES o8
sto] 3 UlollA S3E AilEe] #48 7Rk % A
714 T2 E dS3lal olF v E 7 AxjEde] A
= AR HA o ez AT, 8.

B =Redlxe 718 CLDGY &A1Y Aol daelss
WA = e B2 A=Y HARF == Aok ¢
NEES AR ARKE 7y Bls As3l] fl8ke
4 el Rdls ARget] RYAFS ekt g,

= 3|

Ir

IL. g2 AKX 7|8

 4oPIE CLDG £99) 37K sigete 2419
AFol £F fejs} Ao} Qs STl 71E WAt A

Qb5 WAle] Fjolihe mAh

1. 2K F7 Mo 2|

22 AodEs sk flsiA Fig 139 2] 5Y
Sk 95 XAl 2ol Alo]PY ol HAA (electro-
magnet)®] HiX|€} Fo|gk 2P WX E 7P g

ojuf AP L] 54 AeX SAHEHE A A
= AR AlojdHell EFHE APFAY FrEAkste] 7191
S FEAP I el Wy oz wdEch wekA oS
Ul ZPgAel 711" A1) ils &, A e
712 Aofsl7] 913 CLDGAIME Aol EHo| Fig. 1
7} o] T A 3% A (M,---M,)7} Bl ECE Ui

—99 —

\\\external field
\ magnetic

material

M,
on-board
sensor

M,

<
\ \-\Mn
\

\
\

3
*\. prediction \ . .
N \ calibration

B 1

]

e, /-\
off-board
signal 0, 0 \/ 0,

(a) Conventional

\\external field

magnetic magnetic
material I material IT

coil

on-board calibration

sensor

(b) Proposed

Fig. 1. (Color online) Principles for controlling degaussing currents.
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Fig. 2. Flow charts for calibrating a CLDG system at MMTF.
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Fig. 4. (Color online) A minesweeper mockup with 14 degaussing
coils.
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Fig. 6. Magnetic field anomaly before degaussing.
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Fig. 7. Degaussed magnetic fields after OLDG.
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Table 1. Degaussing coil currents due to the course angle changes.

Course Course Course
angle 30° angle 60° angle 90°
L, 0.058 0.034 0
L, 0.192 0.111 0
L coils L; -0.402 -0.232 0
(A - tums) L, 4215 2434 0
Ls 2.789 1.610 0
Ls -0.412 -0.238 0
L, 0.088 0.051 0
A coils Ay -0.053 —-0.091 -0.105
(A - tums) A, -1.250 -2.164 —2.499
Az —-0.148 -0.257 -2.96

Table II. Degaussing performance indices between two different
techniques.

Before After After
degaussing OLDG CLDG
Max. Bx| (mG) 7.35 015 979% 047 93.6%
Max. |Bz| (mG) 8.46 026 969% 041 952%
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