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This study deals with the issue of determining the
location of the Aegis destroyer for effective defense
through SPY-1D radar detection and intercept missiles
against the North Korean ballistic missile threat. An inter
programming model considering various defense
requirements for the defense of important sea and
territorial areas was presented. Through numerical
experiments on various requirements using the
proposed model, the optimal location of the Aegis
destroyer and the area in charge, such as defensive sea
and territories, were presented and analyzed.

O|&|Agt(Aegis Destroyer),

E+= O|AF (Ballistic Missile),

HiZ| 2R |(Location),
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Table 1. Defensible sea areas by location of Aegis de-
stroyer

Detectable sea areas

(@)
st S1,52, 53,57, 58,99, S13
s2 S1,S2, 3,57, S8, 99, S13, S14, 516
s3 S1,2, 3,7, S8, S9, S13, S14, S17
s4 S4, S5, S6, S10, S11, $12, S15
S5 S4, S5, S6, $10, S11, S12, S15
21 $17, 519, S20, S21, S22, S18
S22 20, 21,522, 518

Table 2. Defensible territorial areas by location of Aegis
destroyer

Detectable territorial areas

i (@)

S L1

S2 L1, L2, L5

S3 L1, L2, L3, L5, L6, L9

s4 L2, L3, L4, L7, L8, L12

S5 L3, L4, L8

S21 L6, L9, L10, L11, L13, L14, L15, L16
S22 L7, L10, L11, L12, L13, L14, L15, L16
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Table 3. Sea defense requirements(SDR)

SDR areas

SDR (ws) NS
SDR1 (S1,S2,83), (S4, S5, S6) 1
SDR2 (S1, 52, S3), (S4, S5, S6) 2
SDR3 (S1,S2,S3), (S4, S5, S6, S11, S12, S15) 1
SDR4 (S1, 52, S3), (S4, S5, S6, S11, S12, S15) 2

B AL 7| EHOR JE Lo BT g g
f2240] 7hs ot == {o] 79 Yo 2= ofof gt
Table 4= A JE Lo tfsl F712Q =4 vt
S HolF1 9lth TDRIL A&, 3 19

of 2AL

of st =3 ¥o] Aoy, TDR2L A2, A7 4,
A, 2 F0 gigt T Ho] 21E YEd
AT

Table 4. Territorial defense requirements(TDR)

TDR areas
SDR NL
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Table 5. Final results of numerical experiments

KNST

Constraints Objective Location of Objective Location of
. ) Undetected . . Undetected
function Aegis destroyer function Aegis destroyer
sea area sea area
value () value (x:)

3 20.6 S3, S4, S22 S16, S19 - Infeasible -

4 23.0 S3, 54, S17, S22 - 22.9 S2,S4, S14, S22 -
SDR1 N

5 23.4 S2, 54, S18, S21, S22 - 23.3 S2, 54, S14, 517, S22 -

6 23.8 S3, $4, S18, S20, S21, S22 - 23.7 S2, S4, S14, S16, S18, S22 -

3 - Infeasible - - Infeasible -

4 - Infeasible - - Infeasible -
SDR2 N

5 23.1 S3, S4, 512, 513, S22 - 23.0 S2, S3, 510, S11, S21 -

6 23.5 S3, S4, S11, S13, S18, S21 - 23.4 S2, S3, S10, S11, S19, S21 -

3 20.6 S3, S4, S22 S16, S19 - Infeasible -

4 23.0 S3, S4, S17, S22 - 22.9 S3, S4, S14, S22 -
SDR3 N

5 23.4 S3, 54, S17, S21, S22 - 23.3 S2,S4, S14, 519, S22 -

6 23.8 S2, 54, S17, 518, S20, S21 - 23.7 S2, 54, S14, S16, S18, S21 -

3 - Infeasible - - Infeasible -

4 - Infeasible - - Infeasible -
SDR4 N

5 23.1 S3, 4, S11, S13, S22 - 23.0 S2, 54, S8, S10, S22 -

6 23.5 S3, $4, S12, S13, S16, S21 - 23.4 S3, 4, S8, S11, S18, S22 -
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