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ROK Navy plans to develop the mine warfare combat
system and install it on the next-generation Mine
Sweeper and Hunter(MSH- 1 ). The mine warfare
combat system integrates and operates approximately
20 types of equipment, including SONAR, and
effectively supports the mine counter measure
operations of MSH- I, such as mine detection,
identification, and disposal. In this study, the mine
counter measure operations effectiveness of the mine
warfare combat system was analyzed using Analytic
Hierarchy Process. A hierarchical structure for
measuring the mine counter measure operations
effectiveness of the mine warfare combat system was
developed, and weights of 16 attributes were
calculated by expert surveys and pair-wise
comparisons. The weight of active mine counter
measure - mine hunting - mine disposal was calculated
to be the highest. The mine counter measure
operations effectiveness of the mine warfare combat
system was confirmed to be approximately 1.45 times
better than the current one.

7|24 (Mine Warfare), 4E2|A|(Combat System),
7|2|cH&at4 (Mine Counter Measure),
A2 M- (Analytic Hierarchy Process)
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Table 1. Specifications and equipments of MHC & MSH[2,4,17]

Categories

Tonnage / Max Sp. 454tons / 14.7kts 727~790tons / 15kts 900+10%tons / 15kts

Detection HMS, SSS VDS, SSS VDS, SSS, AUV, EOTS
Mine Disposal . MDV, MCM Gear MDV, EMDW, MCM Gear
& Sweeping MDV, MCM Gear(Mechanical) (Mechanical, Influence) (Mechanical, Influence)
Other TDS TDS, DPS TDS, DPS, MWCS

* AUV: Autonomous Underwater Vehicle, DPS: Dynamic Positioning System, EMDW: Expendable Mine Destruction Weapon, EOTS: Electro
Optical Targeting System, HMS: Hull Mount SONAR, MCM: Mine Counter Measure, MDV: Mine Disposal Vehicle, MWCS: Mine Warfare
Combat System, SSS: Side Scan SONAR, TDS: Tactical Data System, VDS: Variable Depth SONAR

A 7Hd ARAAE 71 HEAE 227 5 F

200 Fo| HA A& T2 8F =N 7| F o & £ AFolME 718d ARAAY 71 FAA
A, A, A A 5 71EFA e 71 FddAAE anE £4%7] fste] ASEAME &5
aRHow AdsHA "o B, 50 71FHEA ASEAHS Foju mZt 7Ido A A2 A, A%
FHE EET A A AR AN TRA T HALHE S HESH] s Bol ASE = w7
M.AE =go] 7|2 ATt FAE T, AHE5E Z YAE A 7] (multi criteria decision making
SIS} Bl 7| = A A FE|E Bl kA 7 FHAA method)©o]™, 19714 Thomas L. Saaty7} 7}*&5} %
R =L1)) o Ed, 944 84S YYsete] BAT % 3

| Capability of MCM Operations |

| |

Active MCM Operations ‘ | Passive MCM Operations

| Mine Hunting | Mine Sweeping Mine Watching
{
\
‘ Mine Determination ‘

|
l l l l

Dectection ’ Classification‘ ’ Localization ‘ ’ Identification ‘

Mine Precision Maintain Watching Mine Mine
Disposal Nav. Form. Time Position Type

* MCM: Mine Counter Measure, MSH: Mine Sweeper & Hunter, MWCS: Mine Warfare Combat System

Fig. 1. Hierarchical structure for measuring MCM operations effectiveness of MWCS
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Table 2. Weights of each attribute
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Table 22} Zt}.

Complex
Attributes Weights Attributes Weights Attributes Weights Attributes Weights Weights
Detection 0.124 0.024
Classification 0.093 0.018
0.317
Mine 0.724 Judgment Localization 0.157 0.030
. Hunting Identification  0.626 0.120
Active
MCM 0.836 ! 0.683 - . 0.413
Operations Disposal
Precision 0.79 - - 0.183
Mine Navigation
Sweeping 0.276 Maintai
aintain 0.206 - - 0.048
Formation
Watching 0.093 - - 0.015
Passive )
Mine
MCM 0.164 - 1.000 s 0.585 - - 0.096
. Watching Position
Operations
0.322 - - 0.053
Total 1.000

* MCM: Mine Counter Measure
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Table 3. Relative scores of each attribute

. MSH MSH
AT with MWCS  without MWCS
Detection 56.3 43.7
Classification 59.6 40.4
Mine .
. Localization 55.7 44.3
Hunting
Identification 62.1 37.9
Mine Disposal 63.5 36.5
Precision 54.2 4528
Mine Navigation
Sweepin intai
ping Maintain 51.8 482
Formation
Watching Time 51.1 48.9
Mine e Position 56.4 436
Watching ’ ’
Mine Type 54.2 45.8
Total 564.9 4351

* MSH: Mine Sweeper & Hunter, MWCS: Mine Warfare Combat
System
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Table 4. Aggregation of MCM operations effectiveness

. MSH with MSH without
Attributes MWCS MWCS
Mine Hunting 37.790 22.736
Active MCM -
Operations Mine 12.392 10.682
Sweeping ’ ’
Passive MCM Mine
Operations Watching 9.053 7:347
Total 59.235 40.765
80 80
60 60
40 40
20 20
0
MSH with MWCS MSH without MNCS MSH with MWCS MSH without MWCS
B ActiveMCM operations B Pessive MCM operations B MingHunting # Mine Sweepng B Mine Watching
<Level 1> <Level 2>

* MCM: Mine Counter Measure, MSH: Mine Sweeper & Hunter,
MWCS: Mine Warfare Combat System
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