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Abstract Countries surrounding the Korean Peninsula continuously build aircraft carriers to strengthen
their naval power. South Korea needs to strengthen its deterrence capabilities to respond to China and
Japan's naval power in an emergency. Although there is a plan to deploy the US carrier battle group
in an emergency, it is time for South Korea to strengthen its naval power to secure defense and response
capabilities until they arrive and achieve synergy through joint operations with the US carrier battle
group. This study examined the specifications of amphibious assault ships and aircraft carriers currently
in operation around the world to derive key design elements and utilized the TOPSIS technique, one of
the multi-criteria decision-making methods, to present the design alternative with the highest priority among
several design alternatives. The reliability of the analysis was assessed by applying the weights used in
the AHP technique to similar projects and comparing and analyzing the similarity with the existing
TOPSIS technique. As a result, it was found that both methods gave priority to designing with maximum
fixed wings and low lightweight. The rankings of design proposals derived from the two methods showed
some differences. This is because the entropy weighting method influenced the numerical values of the
design proposals to determine priorities. In contrast, the method using the effectiveness analysis data
reflected the results of an expert survey; so, subjective preferences may have influenced the results.
Reasonable solutions can be derived within limited specifications if multi-criteria decision-making
techniques are appropriately selected and used in designing various warships in the future.
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Fig. 1. Conceptual of a Korean light aircraft carrier[4]
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Table 1. Summary of similar performance ship
specifications

Spec. Amphibim:ls Aircraft Carrier
assault ship

Displacement[t] 32,000~44,500 41,000~65,000

. Fixed : 0~20 Fixed+Rotay
Aircraft[eal or : 28~50
Rotary @ 12~57 '

Landing Force 450~1690 -

Ship Length[m] 199~261 262~305
Speedlkts] 19~25 27~30
Well Deck O X

CIWS O O
SAAM (@] (@]
Anti-missile
Deception Device © ©
Anti-ship/Anti-aircraft/

Control Radar © ©
Precision

Approach Radar © O

Hull-Mounted Sonar A A
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2l
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Table 2. Aircraft carrier design information by type

(6))
Type 1 Type 2
Takeoff & Landing STOBAR STOBAR
Lenght[m] 265 265+11
Displacement][t] 34,760 35,860
Speedlkts] 26 26
A/C Storagel%] 50 50
EMALS x X
AAG O O
Fixed Wing[eal 16 16
Fixed W. Weightllb] 51,000 51,000
Helicopter[eal 2 2
Troops @] O
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Table 3. Aircraft carrier design information by type

@
Type 3 Type 4
Takeoff & Landing CATOBAR CATOBAR
Lenght[m] 265 265+11
Displacement][t] 38,260 38,360
Speedlkts] 26 26
A/C Storagel%] 50 50
EMALS O @)
AAG O O
Fixed wing[eal 28 28
Fixed w. weight[lb] 51,000 51,000
Rescue helicopter[eal 2 2
Troops O X

Table 4. Change in hull weight

Variation in displacement

Per 1 Troop 2.76ton

Per 1 Fixed wing 158.3ton

Warship

Endurance

Milit B : |_ Production
Hary Air Operations Economic
Qperations Ramifications Inducement
Landing
Operations Value added
Inducement
Non-military
Activities Employment
Inducement
L Miitay L Product Support
Support
Combat
Endurance
) Leveil
Operation Levei2
) Leveis

Fig. 2. Weighting by ship framework and analysis
elements
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Table 5. Aircraft carrier decision-making conditions

Table 8. Weighted normalized values decision-
making matrix

(o Cl C2 C3 C4 c5 C6 Cc7

Al ]0.0341|0.0615|0.0515 | 0.0518 | 0.0504 | 0.0515 | 0.0509

A2 |0.0427|0.0489|0.0515 | 0.0521 | 0.0504 | 0.0515 | 0.0504

A3 [0.0512|0.0424 | 0.0515|0.0520 | 0.0504 | 0.0515 | 0.0506

A4 ]0.0597|0.0359|0.0515 | 0.0518 | 0.0504 | 0.0515 | 0.0509

A5 ]0.0341|0.0615|0.0515 [ 0.0510 | 0.0525 | 0.0515 | 0.0525

AG [0.0427 | 0.0489|0.0515|0.0513 | 0.0525 | 0.0515 | 0.0520

A7 ]0.0512]0.0424|0.0515 [0.0511 | 0.0525 | 0.0515 | 0.0522

c1 | @ | 6 | ¢ | & || T A8 [0.0597]0.03590.0515]0.05100.0525 | 0.0515 | 0.0525
Al 16 | 1,710 2 |2639| 265 | 100 {34,760
A2 | 20 [1360| 2 |2651| 265 | 100 |34.457
A3 | 24 | 1180 2 |2645| 265 | 100 |34.608 718 Bt A FERRE ol sk &
A4 28 | 1,000 2 [2639| 265 | 100 |34,760 oA E A 4= B‘H Akl A (5)E E3) 0]
A5 | 16 | 1710 2 | 2597 | 276 | 100 |35860  AFAol sjeo] QAMYS muislo] tjoto] SM4e] L5t
A6 | 20 [ 1360 | 2 |2609| 276 | 100 |35557 ® Table 99} 2th
A7 | 24 | 1180 | 2 |2603| 276 | 100 |35708
A8 | 28 |1000| 2 |2597| 276 | 100 [35.860
Table 9. Closeness Coefficient & Rank
Table 59 ;q],\] st nst oAb AR A9 A3} Closeness Coefficient Rank
H oAEA FPE-L Table 63 At Al 0.50059 2
A2 0.42715 7
Table 6. Normalized decision-making matrix A3 0.46968 °
A4 0.50222 1
Ty | cr | ca | 3| ch| 5| e | 7 A5 0.49734 4
Al | 0.252 | 0.452 | 0.354 | 0.356 | 0.346 | 0.354 | 0.349 A6 042038 8
A2 | 0315 | 0.359 | 0.354 | 0.357 | 0.346 | 0.354 | 0.346 A7 0.46410 6
A3 | 0378 ] 0312 | 0.354 | 0.357 | 0.346 | 0.354 | 0.348 A8 0.49897 3
A4 | 0.441 | 0.264 | 0.354 | 0.356 | 0.346 | 0.354 | 0.349
A5 | 0.252 | 0.452 | 0.354 | 0.350 | 0.361 | 0.354 | 0.360 271407 B0 AFAL AZslr] A AL AHd
AG | 0315 | 0.359 | 0.354 | 0.352 | 0.361 | 0.354 | 0.357 7 AN A AEZALS E5) 4247} 52
A7 0378 | 0312 | 0.354 | 0.351 | 0.361 | 0.354 | 0.359 N
A8 | 0.441 | 0.264 | 0.354 | 0.350 | 0.361 | 0.354 | 0.360 A SRS BESIA0H AN B4R TS

o= dERT 715 e o] 74 84E9)
EAE ARSI Table 73 2.

Table 7. Weighted values matrix(Entropy)

Table 107} Zt}.

Table 10. Weighted values matrix(AHP)

Cl C2 C3 C4 c5 C6 C7

w,; 0.1355[0.1360 | 0.1457 | 0.1457 | 0.1456 | 0.1457 | 0.1457

C1 C2 Cc3 C4 C5 C6 Cc7

g

;| 0-1355]0.1360 | 0.1457 | 0.1457 | 0.1456 | 0.1457 | 0.1457

7 aaz ANE 1A% 3etE dAay 98
2 4 @l met AN AF AT A BB

__’L‘Fﬂ— _/': o] OU:] Table 8_]4_ 71—1—4_
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Table 11. Comparison of entropy weights values

and AHP weights values

Closeness Coefficient Rank

AHP

o=
)
e~

Entropy
0.41161
0.39358
0.52699
0.58849
0.41149
0.39331
0.52679
0.58835

Entropy
0.50059
0.42715
0.46968
0.50222
0.49734
0.42038
0.46410
0.49897
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