Journal of the

2026; Vol.9, No.3; pp.733-739

2026/08/18
2026/08/30
2026/09/07
2026/09/30

Received:
Revised:
Accepted:
Published:

Jae-Hak Ryu
E-mail: rjh0303@hanmail.net

| Abstract
2 AT M= RAG-LLMIt =8 GISE Aglet Al
AN (COP) 54 D209 38 A9rsic
Aok TR HAHE AR, Al |9 MR E
of

SHEE 22|, Al COP A3 44, 2152 HS
SCHA|Z M EICH RAG-LLMS E6ff H| A4S
TAFYEHOA SA HEQAE 2E51T 0|2 GIS
SR #E RS 2 HESIH COPO| AtE
t'Jo“‘o_PEr O|E Sl 487t 12X & -
0|2 AIHoHH, 7|2 A S 2| COP dEHAE
Rlssr 0 3 A2 2 S| B el S A 5H | fITH
7184 7|8tE HAISTY

This paper proposes an Al-based common operational
picture (Al-COP) generation framework integrating a
retrieval-augmented generation-based large language
model (RAG-LLM) with a defense geographic
information system (GIS). The framework consists of
battlefield data preprocessing, Al-based tactical
reasoning, spatial information processing, Al COP
generation, and human-in-the-loop validation.
RAG-LLM extracts key tactical entities from
unstructured military information, which are converted
into GIS spatial objects and standardized military
symbols. The generated information is integrated into
the COP to support situation assessment, threat
analysis, and situation projection. The proposed
framework provides a technical foundation for
automating COP generation and enhancing battlefield
situational awareness and command decision support.
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Table 1. Five-stage Al COP automatic generation framework

Core Processing Major Outputs

OPORD, SITREP, ISR, GIS, Unit Data cleansing, transformation, RAG-LLM-optimized dataset,

1. Data Preprocessing DB, Sensors and standardization structured battlefield data

. RAG, NER, tactical analysis, . o
Operational orders, reports, LLM—based tactical element Structured tactical data, missions

doctrine, knowledge graph . and movement directions
extraction

2. Tactical Reasoning

3. Defense GIS-Based Spatial Structured tactical data, ngrdlnate transform_atlon, GIS objects, operational map

Information Processing coordinates, GIS DB m||_|tary symbol. mapping, GIS layers
object generation

Automatic visualization, Integrated

4. Al COP Automatic GIS objects, real-time T Integrated COP, summary,
. ; . COP visualization and .
Generation observations, tactical elements o report/order-linked data
synchronization
— Al-generated COP, analysis Confidence scoring, modification  Final COP, SITREP/FRAGO,
5. Commander Validation : .
results, draft documents and approval, feedback operational DB history
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Table 2. Examples of Al COP-based tactical analysis
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