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Modern combat has been extended to the concept of real-time response to a variety of threats simultaneously occurring in
vast areas. In order to quick command determination and accurate engagement in these threats, the combat system has emerged
in frigate. Frigates conduct anti-surface, anti-submarine, and anti-aircraft as the core forces of the fleet. In this study, the combat
effectiveness measures naval frigates using AHP (analytic hierarchy process) method. A hierarchical structure for measuring the
combat effectiveness was developed, and weights of criteria were calculated by expert surveys and pair-wise comparisons. In
addition, the combat effectiveness of frigates was synthesized and compared. The weights for each attribute were calculated,
and the weights for the three main attributes were in the order of act (0.594), evaluate (0.277), and see (0.129). As a result
of calculating the weight, anti surface warfare (0.203) was the highest. The combat effectiveness of FFG Batch-III, which has
advanced hardware and software and improved combat system capabilities, see (1.73 to 2.56 times), evaluate (1.68 to 2.08 times),
and act (1.31 to 3.80 times) better than the comparative frigate. In summarizing the combat effects of the frigate, FFG Batch-III
was 1.41~2.95 times superior to the comparative frigate. In particular, a group of experts evaluated the act importantly, resulting
in better combat effectiveness.
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<(Table 1> Objectives of ROK Navy

The ROKN as the core of military strength to protect the national
security and support the prosperity of the nation.

® Builds an independent naval power to deter wars.
® Secure the maritime superiority to assure a victory.
® Protect maritime activities to enhance national interests.

¢ Improve national prestige by raising naval power.
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<Table 2> Specifications and Performances of Frigates

Contents Old Frigate New Frigates
FF FFG Batch- I FFG Batch-1I FFG Batch-1I
Ship
Type
Tonnage/Max Sp. 1,800ton/36kts 3,200ton/30kts 3,600ton/30kts 3,800ton/30kts
Length/Personnel 78~102nv110 persons 114.3m/120 persons 122m/120 persons To be determined
. e ® Main Gun : 5-inch ® Main Gun : 5-inch
« Main Gun : 76mm b Sun - Sinch * Guided missile  Guided missile
® Guided miss.ile ' Hacscong(anti-ship) Haeseong(ar}ti-ship) Haeseong(ar.lti-ship)
H?J‘pOOIl(aI‘ltl-.Shlp) RAM(anti-aircraft) RAM(anti-aircraft) RAM(anti-aircraft)
Weapon Mistral(anti-aircraft) Hacryong(to surface) Haeryong(to surface) Haeryong(to surface)
e Lightweight « Torpedo ® Torpedo ¢ Torpedo
Torpedo Chung Sang Eo Chung Sang Eo Chung Sang Eo
* RBOC, TACM o CIWS. DAGAIE. TACM Hong Sang Eo Hong Sang Eo
’ ’ o CIWS, DAGAIE, TACM ¢ CIWS, MASS, TACM
Bquip- . o Inclined launcher U VerFlcal launcher . VeI*Flcal launcher
A ® Inclined launcher o Anti-sub. Hel ® Anti-sub. Helo  Anti-sub. Helo
fmen 1-sub. Helo o TASS, IRST o TASS, IRST, EOTS, MFR

* RBOC : Rapid Blooming Offboard Chaff/ TACM : Torpedo Acoustic Counter Measure / CIWS : Close-In Weapon System /
DAGAIE : Device Automatic Gurre Antimissile Infrared Electromagnetic/ MASS : Multi Ammunition Softkill System /
TASS : Towed Array Sonar System/IRST : Infra-Red Search and Track/EOTS : Electro-Optical Targeting System /

MEFR : Multi Function Radar

[[ ca ]

[Navi-Rader | [ FF | [ ECW/ESM | [ Link-11 ][ 1sDL
[ I I | [

Search R/D

Track R/D

consol

Electronic Display Data consol

Optical Div Process

combat system data bus
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Senser

Missile Missile

T 1 \ \ *
Shinto || spinto || ciws Decoy || Topedo || HMS || TACM
Surface || Apti-air

<Figure 1> Structure of FFG Combat System
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<Figure 2> Change in Combat Concept
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<Figure 3> Hierarchical Structure for Measuring Frigates Combat Effectiveness
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{Table 3> Attributes and Complex Weights

13

Weight of each criteria Complex

Criteria | Sub-criteria-1 | Sub-criteria-2 Weight

(A) (B) () (AxBxC)

Lon(g()?f]t;nce 0.050

o | Dot |l ] g

0.129) Small Target 0,004

(0.262) :
Tracking(0.286) 0.037
Identification(0.127) 0.041
Operation Mobility(0.363) 0.033
Evaluate (0.352) Threat(0.637) 0.059
(0.277) Weapon Re(c((;r;];r;;ﬂd 0.105
(0.521)
Control(0.269) 0.039
ASuW(0.457) 0.203
Response AAW(0.223) 0.099
Ad 0753 ASW(0.320) 0.142
(0.594) : :
Survival Decoy(0.612) 0.092
(0.247) Damage(0.388) 0.058
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<Table 4> Relative Scores

<Table 5> Combat Effectiveness of See Attribute

Contents FF FFG Contents FF FFG
Batch- I |Batch-1I | Batch-1II Batch- 1 | Batch-1I | Batch-III
Long Distance | 158 | 21.3 221 40.8 Long Distance 0.7900 1.0650 1.1050 2.0400
See Low Altitude | 132 | 23.1 239 39.8 Low Altitude 0.2376 0.4158 0.4302 0.7164
Small Target | 17.6 22.8 23.5 36.1 Small Target 0.4224 0.5472 0.5640 0.8664
Tracking 151 203 23.7 40.9 Tracking 0.5587 0.7511 0.8769 1.5133
Identification | 18.2 229 24.1 34.8 Total 2.0087 2.7791 2.9761 5.1361
Mobility 277 225 242 25.6 Long Distance Target
Evaluate Threat 25| 24 235 416 &
Recommend | 164 | 205 24.0 39.1
Control 19.5 22.8 23.6 34.1
ASuW 125 | 240 244 39.1 Tracking Low altitude
AAW 7.1 25.1 27.1 40.7 Capability Target
Act ASW 109 | 231 302 35.8
Decoy 5.8 20.2 359 38.1
Damage 109 18.9 347 355
Small Target
78 359 @_Eﬂr }Z;]'tﬂ;ﬂ o= “?“Zl: 5 A} %}H]—% |— FF = FFG Batch-] = FFG Batch-l = FFG Batch-HIl
ufd A9 59%e A A5 AAHew w7
AEAQo, 53 7154 el And Fee A Bk FEC 9@ 2AF AFENE dEsgon,
g oAt Ao £0] B #Y F990] 02772 <Table 6>} £t} FFG Batch-IM+= &% 7 Zl(OS)Q‘r il
AE w99 tiHl 1.08~1.231 A AbEE A 7168 &8 AZES 09 L¢§} Az 29 2 2
Al

29 AFRHE AEs7] flste] <Table 3>clA4
AbER 147 B30l tiE AL B 7HsA(4)9F
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El—o]_oﬂou:] }‘](5)% 7}

B=)] A, XS, (5)
i=1
B 30T ke AFE
A FEA D BY A
Sp: HEA 0o AT & AUH 4
noo BE e 5
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1.68~2.084}

Fekait 53, g stet #5004 FF
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{Table 6> Combat Effectiveness of Evaluate Attribute

Contents FF FFG

Batch- I | Batch-1I | Batch-III

Identification 0.7462 0.9389 0.9881 1.4268

Mobility 0.9141 0.7425 0.7986 0.8448

Threat 0.7375 1.3216 1.3865 24544

Recommend 1.7220 2.1525 2.5200 4.1055

Control 0.7605 0.8892 0.9204 1.3299

Total 4.8803 6.0447 6.6136 10.1614

Identification Capability
b
4
Fire control = Mobility

Fire recommendation Threat Assessment

== FF == FFG Batch-I == FFG Batch-l == FFG Batch-III
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<(Table 7> Combat Effectiveness of Act Attribute

Contents FF FFG
Batch- 1 | Batch-II | Batch-II
Identification 2.5375 4.8720 4.9532 7.9373
Mobility 0.7029 2.4849 2.6829 4.0293
Threat 1.5478 3.2802 4.2884 5.0836
Recommend 0.5336 1.8584 3.3028 3.5052
Control 0.6322 1.0962 2.0126 2.0590
Total 5.9540 13.5917 17.2399 22.6144
Anti-surface warfare
10_ ‘
Demage -~ ., Anti-air
control |\ ¥ 7/ warfare
Decoy/Deception Anti-submarine warfare

|= FF_— FFG Batch-l — FFG Batch-Il_=— FFG Batch-Il]

<(Table 8> Aggregation of Combat Effectiveness

FFG
Contents FF
Batch- 1 | Batch—-1I | Batch-III
See 2.0087 2.7791 2.9761 5.1361
Evaluate 4.8803 6.0447 6.6136 10.1614
Act 5.9540 13.5917 17.2399 22.6144
Total 12.8430 22.4155 26.8296 379119
Combat []see [Evaluate [ Act
Effectiveness 37.9199
40 7
4~ 26.8296 -
20 22.4155
207 128430
10 +
0 :

FF FFG
Batch-I

FFG
Batch-I  Batch-II

FFG

qs FEA dek 393 AFFIAE A
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