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The Korean Peninsula faces complex security threats
including North Korea's nuclear/missile threats, China's
military buildup, and cyber attacks. Existing
single-domain surveillance systems show limitations in
analyzing simultaneous threats and responding swiftly,
requiring new approaches. This study proposes a
real-time threat analysis system based on multi-Al
model fusion. The system adopts three-layered
architecture: data collection/preprocessing, Al situation
analysis, and decision support layers. An intelligent
situation analysis module using GPT-5/Claude-4 Sonnet
analyzes four-level risk assessment and provides
response protocols for scenarios. Performance
evaluation using real-time civilian aviation data
confirmed excellent performance of core modules
including KADIZ boundary detection, Bayesian
behavioral classification, and Kalman filter prediction,
verifying improved system performance compared to
single models.
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A Study on Real-time Threat Analysis and Decision Support

System for the Korean Peninsula Based on Multi-Al Model
Fusion
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Decision support layer (Layer 3)

OODA Strategic Social
loop integration capability

Protocol
management

A

Al context analysis layer (Layer 2)

GPT-5/ AHP weight refggt;tn%?on 4th generation
Claude analysis algorithm workflow
A
Data collection and processing layer (Layer 1)
i KADIZ Bayesian +
Multi-source situation pe\i/ttern Kalman f_||ter
data analysis analysis estimation

Fig. 1. Architecture of the multi-layered Al fusion system
(3 layers and 12 algorithms)
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Table 1. Key threat scenarios and response protocols

Scenario Detection indicators AUDITEIES Res_ponse
response time
St Route deviation <5 %, Maintain .
Normal standard Real-time
) transponder normal .
operation surveillance
. Vector deviation >  Issue warning,
S2: ; .
threshold, notify 3min-
Route S . ) )
L sudden direction neighboring 5 min
deviation ;
change countries
S3: ADS_B S|gnal Activate
" interruption, .
Communication . - emergency Immediate
radio communication
loss . response team
failure
S4: . .
KADIZ Boundary crossing, Emergency 5 min -
e unidentified track ~ fighter scramble 10 min
violation
SB: Rapid altitude . .
) . Activate air .
Hostile change, military base Immediate
o defense system
activity approach
S6: Declare .
Compound 2+ threat indicators integrated W'th.m
3 min
threat defense posture
2394 & F
2310522 HolH g =g
o] HlolE 2204 £1E YuE SHsto] &
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User interface

Real-time Threat Information
guidance dashboard panel
A
TARGIS BUSAN integration
GPT-5 Claude-4 Decision
API API support system
A

Data processing engine

IndexedDB MongoDB Real-time
processing
A
Data collection layer
OpenSky ADS-B ROK JCS
API exchange feed

Fig. 2. System architecture and data flow
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Fig. 3. Real-time monitoring dashboard integrated into
the TARGIS BUSAN platform
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* RMSE: 9|5 2| &} A A 9122 22} At Zut YE = 158 S A 1.8 km RMSE (A1 €
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Fig. 4= ROK JCS KADIZ Al
Table20] 2 4P| 7} ANE Heste] AN HAREES Bolzch AR £

Model/metric Ac?;jcy Proce(s\izg time Fusio? o/'i,;/stem
KADIZ boundary analysis 96.2 0.959 - 0.2 98.1
Bayesian classification 92.7 0.924 - 0.4 94.7
Kalman filter (15 min) - - 1.8 0.2 -
Kalman filter (30 min) - - 4.2 0.2 -
LLM situation analysis 88.1 0.879 - 1.1 -
Overall average 89.6 - - - 94.9

@ ROK JCS - KADIZ Al ANALYSIS SYSTEM LLM Correction

KADIZ COUNTRY DISTRIBUTION KADIZ ALTITUDE DISTRIBUTION THREAT MATRIX

MED | UM

I china [ |
L 01Kk ft 10K ft 0k ft

AIRCRAFT INSIDE KADIZ - DETAILED

Callsign Country Threat

MEDIUM

36000

ETA(min) Speed(kts) Heading BBearing Closing(m/s) Threat Last Update
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM

MEDIIM

Fig. 4. Real-time dashboard of ROK JCS-KADIZ Al analysis system
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Table 3. Improvement rate of prototype system perform-

ance
. Single Fusion Improvement
B model system rate (%)
Accuracy of 87.3 91.8 5.2
approach detection
Accuracy of 81.5 89.3 9.6
pattern classification
_ RMSEof 3.2km 2.1 km 34.4
trajectory prediction
Real—‘tlme 62 aircraft/sec 85 aircraft/sec 37.1
processing rate
System 1.8 sec 1.2 sec 33.3

response time
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Fig. 5. Performance comparison between single model
and multi-Al fusion system
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LLM Correction

@ ROK JCS MULTI-DOMAIN KADIZ DEFENSE BRIEF

J-3 DIRECTOR - EXECUTIVE COMMAND BRIEF

ALERT LEVEL
ALPHA

TOTAL CONTACTS
111

COMMAND DECISIONS:

« Force Posture: NORMAL READINESS - Enhanced surveillance

« Component Status: AIR FORCE: Standby readiness, NAVY: Track and monitor, ARMY: Passive tracking, INTELLIGENCE:

Enhanced collection
* ROE Status: WARNING COMMUNICATIONS ONLY
e Next Review: 27 9:50:26 KST

Scramble Status: 5-MINUTE READINESS
Airborne Assets: QRA assets on standby

Intercept Priority: @ high-value targets

INTELLIGENCE ASSESSMENT - THREAT ANALYSIS

Threat Distribution: CRITICAL:
Military Aircraft: @ detected
Formation Activity: @ group(s) identified
Pattern Analysis: Normal air traffic pattern
Confidence Level: MEDIUM

@, HIGH: 0, MEDIUM: 31

LEGAL ADVISORY - ROE COMPLIANCE

ROE Status: WARNING COMMUNICATIONS ONLY
Legal Risk: HIGH
Documentation: Standard monitoring logs

SAM Status: PASSIVE SURVEILLANCE

Radar Coverage: 360° surveillance active
Maritime Threats: 111 low-altitude contacts
Engagement Ready: STANDBY

Compliance Notes: Mass incursion - coordinate with diplomatic channels

Fig. 6. Al real-time threat analysis and decision support system
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