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This study proposes an integer-programming-based
threat evaluation and weapon assignment
methodology that uses the damage rate upon
interception failure, derived from Pl-DeepONet
trajectory prediction, as the threat value. It also
introduces a predicted intercept point reflecting
reaction time and interceptor flight time as an
engagement feasibility constraint. In simulations
featuring 60 ballistic missiles against 5 interceptor
systems, the integrated land-sea configuration
achieves the highest defense rate of 61.7%, while the
land-only configuration reaches 17.9% due to the
absence of exo-atmospheric interception.

EH™IHThreat Evaluation),

S2HE ANZ HAMAHEYF (PI-DeepONet),
HI40l|Z(Trajectory Prediction),
n|sig(Damage Rate),

BaE (Weapon Assignment),

C+& 240f(Multi-Layered Defense),
BH=OJAF! BH0{(Ballistic Missile Defense)
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Table 1. Enemy ballistic missle status

Launch Target Altitude Missile

region region (km) type

Daegu,Busan,

Musudan-ri 350-631 3.0-3.4 250-600 Nodong, Musudan 15
Gangneung
Taepodong Pohang, Busan, 313-597 3.0-4.0 250-600 Nodong, Musudan 15
Daejeon
North-central NK  Seoul, Pohang, Daegu ~ 306-589 2.2-4.0 150-600 Scud-ER, Nodong, 15
Musudan
Pyongyang Daejeon, Daegu, Busan 196-518 1.8-3.0 110-400 Scud-C/ER, Nodong 15

Table 2. Interceptor asset status

Category Asset Deployment Ma?kF;f)nge Interc.(elfr;(;g)speed Kill prob.
Land L-SAM Icheon 150 1.5 0.75 35
Land ( Chg;;ZﬁnMg—u) Suwon 40 1.0 0.72 40
Land PAC-3 Daegu 30 1.5 0.70 35
Sea SM-3 (DDG) East Sea, off Pohang 700 3.0 0.85 00
Sea SM-6 (DDG) East Sea, off Gangneung 240 1.2 0.80 25

Table 3. Friendly damage status by configuration

Reached Defended Defense

Configuration Intercepted (undefended)  damage i

Land only 14 46 639 17.9%
Sea only 37 23 2,007 56.1%
Musudan-ri Integrated 42 18 2,210 61.7%

Launch site

Intercepted
Not intercepted —

Fig. 1. Engagement result of the land-based interceptor Fig. 2. 3D interception coverage of the sea-based Aegis
configuration (L-SAM, M-SAM, PAC-3) against ballistic (SM-3) system over the Korean Peninsula
missiles launched from four regions in North Korea

954 2026; 9(3); pp. 950-957 Journal of the KNST
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Launch site
Intercepted
Not intercepted —

Fig. 3. Engagement result of the sea—based interceptor
configuration (SM-3, SM-6) against ballistic missiles
launched from four regions in North Korea

Launch site
Intercepted .
Not intercepted —

Fig. 4. Engagement result of the integrated land-sea
interceptor configuration (SM-3, SM-6, L-SAM,
M-SAM, PAC-3) against ballistic missiles launched
from four regions in North Korea

KNST

Defense by ion (60 missiles)

Total damage (sum of beta) = ntercepted
4000 = Defended damage ot ntercepted

Intercepted vs. not intercepted

3500
18

= 3000

g
3

% 2500 232
£ 2028 (62.3%)

20
i
8 1500

1000 &
(17.9%)
500

Integrated
(5 systems)

Land only Sea only Integrated
(L'SAM/M.SAM/PAC-3) (SM3/SM) (5 systems)

Land only Sea only
(L'SAM/M.SAM/PAC-3) (SM-3/5H-6)

Fig. 5. Defense performance and interception outcome
by configuration (land-only, sea-only, integrated)
against 60 ballistic missiles
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