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Mission planning capable of achieving the objective
percentage clearance is critical for successful mine
countermeasure operations. This paper presents four
approaches for advancing mission planning: the
application of a percentage clearance calculation
function, enhancement of the reliability of
characteristic mine detection width and characteristic
mine detection probability, development of methods
to incorporate real-time oceanographic information,
and the application of a common mission planning
algorithm across diverse mine countermeasure forces.

7| 2|cHE 2 42|12 4 (MCM Mission Planning),
7|2 sistA BE(K-MEDAL),
7|2||74&(Percentage Clearance),
S 452 (Bottom Type)
& A|&(Characteristic Mine Detection Probability)
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ThFSt s Ao A dEFAd - e d S e4S S 71Ed
FEH S A= Gofst =T} A 7He] FQjo] @ E 7]
2o, AAgt =59 7| A A& (percentage clearance)< 4l

3 ARS GAT & Yk ARALL +Yslo]
SqsE A e Fadtth @ s s HAY L 2T
71 FEA QFEAE +H 9 =2 A K-MEDAL(Korea-mine
warfare & environmental decision aid library: 7| 2| A 5} &7
B A7 &5 gou, v v 712 A {5 QA4 A
o AFAE =¥ 71 5 AALR o] ATH1]. o1& =551H7] ¢
8| @A K-MEDALZ H &5t SEA A4 & 7idstal glow 2], &}
7] 2513 MSH-119] 7| 2| AEA A= dFAL 8= AT
dargEo] A8 A Folth. wEtA & A= FF ATEA
P 488 713 AA AFALY 9 =+ F
Aof 2dol A olgk= Q14 s, AFAE
=313 A} 51 7] Z| &AM (mine hunting)

i)
=2
d

2 F'E'l

%
ox
TN
2

it
10 rlo fr

ol
faky
1o H & ok o oy

40 10 fo @ o>
ok
2
od =2
)

ot
=
=

b}, 420 o] o] A27g0] A= 7
2 Agresd] e el 4
o) 71 A A QLAY 59 A3

41 hu
oo
4> rlo
i)

filo E]% 32 o

Dl
RORe)
4o B

N

o
N

)

w
ot
=2
X
e
ro

=, NATO, 1]

H
o

© 2026 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2026.3.9.1.194&domain=https://journalksnre.com/&uri_scheme=http:&cm_version=v1.5

Miae Jeong et al., Development of Mission Planning for Effective Mine Countermeasures Operations KNST

% EARE AvEc AL EREQ 7]
GRS AL A LAY £ TAFAL )

N

=
2,

LA A G2 A A7 o o
,Hff, dHte 2 LEskH, g
ARt &= Aol waEt,
2,308 YA At fEEL 7|7} A HE
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goto] A% A 2 7FHHTEAA 3 FF 127 F SIHE ER/ote A2 71 EHFRA A F
= 71FAA S T AFH A2 HgEHY. 7] F ALY +EE A el SRS ngAEgS A
qFad dFAgolst o7 7|FAAES Bt st o WS 5% EAo|H.
7] g8 AA asfte] SE7E -85 7|55k
of st= AgE Auidttt. 34 587 28 $82 1 3gmz e e/mgae
I1RE gor AFHY, 71 HARFAA S TP 5o
ofF = FHoM Y 2F= AN, £2FF, I+ HFAZ A= 7| FE Aol 7 E gAAE
Wol dFAY +Ho difojth. dFAE ol 2 A S oA FsiFols, EA& B= F4F
A FFL 2L art FASF(bottom type), §  © W WA G| /S FAT % 9]
Al ZE (characteristic mine detection width) /& X & L gF &S ou|stt). A EZT X &2 FJAS
(characteristic mine detection probability) ¥ H] 32719 S50 w2t o =2 A & H 4]
%] & (fraction of undetectable mines), 7] | A| 7| N2 QA4 E 5 &2 AL 99
& 50| Ao, o]ojX]= oA fFRAaES A A 5 gl 7129 EAE L5kl AT ol
2. o, 7| FAH o A= A pE R7]FH5]. v
A& fAsHol s 28t 28 E FAF, &
2.2 7] F 3R A o A o] A S A&, A& #A= 71N IHAAE FP ot
ofst= 799 dFAY +HS AT Er a0t
71 TAA dH A= AYH 84, 58T
a4, WASH, F 84, A7 84, 98 84,71 4799 AL
FoAR 2T F UAH[4]. I FAME fASHE
= A4 9] 4 & #e-oto], HEsta Al Eet FE 5 7NEHAAES & A7t k2 48 E & 719
%ol @ a3 Hofol o, = Holx ¥l 4542 98 B ohfo slFe B
AASFS 4% (bottom profile), AAAD AT FAGA L BEZ F A} o] EGF =7
(bottom composition), W &E (burial), F&&E Y EAO] 7|F 7t oy st LA AAH Aoz A
% (clutter density) 5 ol2] 714 48 fhARse] = v 82 oujsicH4]. ] A AL i T e
Table 1. Bottom type
Bottom Composition Mud, Sand Rock
Burial 0~10% 10~20% 20~75% 75~100% 0~10%
Clutter Density 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Smooth Al A2 A3 B1 B2 B3 B1 B2 B3 D1 D2 D3 B1 B2 B3
Bottom Profile  Moderately Rough Bl B2 B3  Bi B2 B3 (1 c2 D3 D1 D2 D3 C1 Cc2 C3
Rough c1 C2 c3 A c2 3 A C2 C3 D1 D2 D3 C1 c2 C3
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& 715 9olA 718 A2 2 o A
‘%}/‘“E_ﬁ;(exploratory objective) 7] Z|
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TkoF 7128 S & E 64% =2 7| E TR AS A
Astgithd, A (3)ol A P(0)=0.64, P(1)=0.23,

P(2)=0.080]2% P(0)+ P(1)+ P(2)=0.950]t}.
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Table 2. K-MEDAL mission planning procedure

General Operational Area, Mine Hunting/
Operation Sweeping Forces, etc
i
Mine Threat Estimated number of emplaced mines,
Analysis Ship counter, Mine diameter, etc
u
M;rltlme Depth, Burial, Bottom Type,
Environment .
. Undetectable mine, etc
Analysis
u
Operational Objectives
Operational (Exploratory/Reconnaissance
Objectives Breakthrough/Clearing/Attrition),
and Force Percentage Clearance,
Employment Mine Hunting/Sweeping Speed,
Characteristic mine detection width A, etc
4
Derivation of Select the optimal plan from multiple plans
measures based on verified simulation results.
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A4 o= HATHF FEE TP oHA &L glof, o
Aol A= 715 "A o A-&st7]o] AEg HolE <l
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AA, MHC/MSHO A 2-&35t= HMS/VDS 2|9
A= A EZ /SR &3 v A& gho] gt AR}
FE517] o dFAE +Hs & 5 1] @
A AcfetoA & FU SHFAAL(SSS: side
scan sonar) 2|0 = v| | 7| Z gAY F50] F
712 usvy Auvol s st 5L
2 AFAY & o= A2 AtHT. EE 74 Al
AER AR GHEZ /g3 vER &S S5t
D/B3}3TtHA A4S} 5 Agt Ao
< 283 AdFAY 3ol 715 5= it shARE,
o] 4t= D/B3}5t= A2
ASHEE SHEZHQl g4
= o8 &o] AUrt.

WA, Fare]F AHA 9 A = Aol 7] 2|7} 2+
TR FA5H Ath= 7HIANGS E7Fe 5t stE
2}, K-MEDAL €118 &-2 A A9 At 2ol
71F R $FE H4E 8ot Qo 7 FEA 5
F AR e AN E 7 FEL 7
A7 ofioF gtet. T3 7] = HAH S 3 &
719 A E e F2 4L JA-T &
FEEAT Q= 2

71 9ok 7] F A 3
K-MEDALY] t}oFst
2 FHAAE FHES= Fl o] Al Fdtt).

3.2 NATO &2 7| E ] F2A A=A S =9

NATO di2 71 Fad 748 =4S 9
5] MCM EXPERT(mine counter measure ex-
clusive planning, evaluation, risk, assessment
tool) & AF&3Sttt. MCM EXPERT+ U]40] 59+
W BZ5HE 7P A L wE 9o ALE
o [s], m] o] AHgHE VN IR ARALY 5
Y =9 MNT(minenet tactical) 9} A5 = A ¢
olf ds= & =l

MCM EXPERTE ZA1Y 9
K-MEDALY} 34 t} 2 X ¢}, o] & MCM EXPERT
= BRI HAAES AEHA Hed, ol 71HE

e R
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EX 7| FAALe] AEHI o] F FA 2 o}
ot ZH5]. 71FAAE #-2 71 =2 (M)

T 71 HHFAAZIN(Y), vI" A& (), 715 &5 7t
s4(B), 718 A& 7he4(B,)° A 4 (6) 2=
BIHT A71A 718 &7 742 A H W

i

Q.

(MILEC)O A §AH7|E (MILCO)E H&s| 5T
7Hed< ulstH, 718 A 7he 2 718 E A
5 2est.q3e H5A4e oud. o £ e
D/B3}E| o] ZAH AF4=oltt.
P=1001—p)B,B,(1—e¢ M) (6)

£33 A2FZ(D) 4 (7) 9u|std, 7] F=A
aHY)E 71HANFAA] FHELE HE = 4
(S)E u| o,
_ JAB
M="5h" @)

02 P Q2o BEHAL, AL S E BE B2 &
= 9ulste], A/o7F 43S 2 1 4 (8)2 A (9=
AR

M=——In(1———) (10)
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A (10)°]l o8 Mgt ZAHE 4 (7)9 DE 20
ZAAZHEH, ol st aFzS HAT q I
O AFEMNAE AT 4 YT 2T 2 749 144

o] 7tk 74 st 7] Wiz oltt. o] A& T3 T
S5 JEE 7 5 AL, ol FF 5= ALE ¥
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A A

i 72 4 AoH, &
FEL o] 52 2H AT

MCM EXPERTY] A} & 4] (1), 4] (10) % AT
B2 Ago] ols] 2ojx A ]
RAFFolg s AEE EA %EP—E *J?E}OM B
2AYL L] g o, 249 1 548
D/BE 4515t Ao 2 F 4},

MCM EXPERT dXA}= NATO dfj&#°| HZ7MA =
-85t Sl A o] A, S sl A I & A
g57lolE AR AFAGo] 9ol mlth WA
MCM EXPERT+ K-MEDALO| H|3)] 7|8 &% 715
4,719 A2l 7Hs4 5 A4 e WS E A8
UL, Bt a2 1ot T El D/BE 7HA AL Q1A
Z5to}. ESE S 3£ o] MCM EXPERT &x}9] &
BL (E5 Qo dig A7t wHEoi A 71 74A)
o] v & &A F5H7] Wi ol et s ol %Al 7
ol W astx| R E %X £h. Bk ofjzt MCM
EXPERT A= 21342 &-8617] fj&o °H7\19P
7ol uhat nghz] o] £ AL, 7 FA 5

(M) 428 % 0] 5 AT 4ol BrAeIThD

330 2 /1AL ARAL £

ol S22 7= o e 2
nenet tactical) & 2 —g-’?ﬂ;l:}. MNTE A 52A 8 44,
42T R, AR D A8 A7t} 5ol
71% o] hsetth MNTS] AR o 3
= ofj7tofl A5 S A= Lokt S E AR
of3hel, MNTOA = A7AY 488 98 T2 F
©OF UCPLAN(uniform coverage planning)¥}
OPTPLN (optimization planning)& AF&3it). F
S FY 7 & Zol= G4 FAET HA &
2 AFESH=A] of o|th, UCPLANS 7] 2| ¢ g4}

2) Ol&= MCM EXPERT Q| @ R217|HLH= sS850 2
O|H2|80| ZOtMO|EE, O] BR SH 7|2HAHES HZHH
7|2|48H (Mine Sweeping) & AAISt0{0f SHCt.
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UCPLAN-2

AR FAE/FA 2L G
o NHAAL FHE Ao FAT A 2FES A
__[L

Journal of the KNST
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TM)= YEHE 4 (7)old 71 =32 =
4(Y)§— UEtH = 4 (8), 713 A& 7Hs4(B,) 5°
28He &UY + A BT, MNT Yol= 71 H o
FEel Frd & A" VHEAAES BUtote
ABCE(analytic bayesian clearance evaluation),
NUCEVL(nonuniform coverage evaluation)d} Z
& 1S A F3eh MNTZ} oo A AFE5h=
A AFAE 8 =7 HE L5, MNTE
ulgo] SWET) E25E 7P AL 2
H71E 95 AF&3l+= MCM EXPERTS] A H =+
2kl e 4 o

47120 A RA S T

412H I HAAS S 75 A

I A2 AHAAAS 4E 0| GEHE B
o

goll gt olsf FZo=
q100mx1 z8 3

J %— ZNFHAAE 2 E3] 64%/95% & Al
B5h= Aol oy e, A # @] thof fE A7 oo
w2t At o] o sf A4kE = shofof et E 3

MCM EXPERTO|A S8 7] =t g2 o] ofd
B TdEANFES '5'47\]177} A dE 712 9] o 9
o 2R /AL AEE HAE AEIIAS
o, lﬂﬂmﬁﬂjlwﬂé%ﬂ%lﬂ%§¥ﬂ
(MDA: mine danger area)©] tj3f %

AA &S AAEcte A FFHoloF ant.

&l 2 71T dFAE Y F
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