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Future and development direction (21-35) of
M&S for building up to the hyper-army in
Republic of Korea Army:

Focusing on fostering high-tech armed forces
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< Abstract>

This study presents the direction of modeling and simulation (M&S) development, which is
essential for high-tech armed forces, focusing on the Vision 2030 in Republic of Korea Army. In
particular, in preparation for the Fourth Industrial Revolution, the army is doing its best to transform
itself with cutting-edge science and technology. It is preparing for future warfare by promoting
artificial intelligence (Al), a dronebot combat system, the warrior platform, and Army-Tiger 4.0 to
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increase the mobility, intelligence, and networking of infantry units. M&S is vital for accomplishing
this advanced science and technology. In other words, it is an essential element of effective defense
management, such as improving defense capabilities, enhancing military power, strengthening
combat readiness posture, and training for future science. In particular, M&S is the best solution to
overcome the difficult conditions of a limited budget and lack of resources by using more creative
thinking methods along with cutting-edge technologies, such as Al, big data, virtual reality, and the
Internet of things (IoT). The Republic of Korea Army recognizes its importance and intends to
introduce and implement the 21-35 Army M&S development direction to present the vision and
direction of the Army M&S for advanced science and technology force and to develop it continuously.

Keywords : modeling and simulation, high-tech military forces, vision 2030 in Republic of Korea Army, LVCG
(Live, Virtual, Constructive, Game) training
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<Figure 2> Army M&S Development Direction Constitution

0. 4=&37t

9] AuEAS 229 Arje] Awsta ek, AekaA] BaA4e] Aa A1 9
= = ] 2 & Lee, 2008). 184 =708 2.0 2 43
BA skl 44 tgo] Baskn, oAt Azre] g

H
A et o] 27
_"

SU7t ol el

A1(PEST, Political Economic Social-Culture Technological)S 2w x ™ &3 ZthHFigure 3).
F& Fopd Sstel] At Ul 8l HY &4 A HAHET|EToE MR
sh7] Y&l 43k A E e F2 VlES FE5ska, W B e Ak s Ao

g e 2R ls3he 2207 st o s Aufst
= UAE S35 uidt ddsyled 498 M vl FIAA, SE, ARAAE R



Future and development .. / Kyoungchan Won - Yong-Pil Kim - Minsuk Kim - Taegyun Ha - Yong-Yeon Lee - Hojun Lee 41

A, FoAM FS 9EA o7 AZEI AQE JSdof R M&SS dgo] i Aow

Political Economic
Defense Reformation 2.0 Army Mission / Objectives Army Budget, Mid to long term Plan

= Army troop reductions and Sharter Service Periods « Restrictions on Defense Budget Growth
« Army Reorganization and Optimizations Needs » Need to Management Cost Reduction
+ Trnasition of Wartime Operational Command + Increased Demand for Cost Effectiveness Analysis
« Challenges to the Army's Mission and Role of New Weapon Systems
Social-Culture Technical
Changes in Defense Conditions, Enemy Threats, 4th Industrial Revolution, Domestic and
and War Patterns Overseas Technologies
« Changes in the War Asymmetric Threats from NK « Weapon System Changes with Defense Reformation
« Increased Non-Military Threats such as Terrorism and Cyber « Increased Use of State-of-the-art Technologies
* Massive Reduction of troops « Emerging of New Technologies (Big Data, Al Etc))

<Figure 3> Summary of PEST analysis of confronting external threats and opportunities changes
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Army Vision

A hyper-advanced Army beyond Limits

A Reliable and Effective M&s
Implementation as a Key Means of
Construction of the hyper-advanced Army

Implement Reliable and Efficient M&S
for Efficient Defense M&S Operations

<Figure 4> M&S vision of Republic of Korea Army
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<Table 1> Demand capabilities—objectives relationship

Demand capabilities Objectives
Having an M&S system, a key scientific means to Establishment and operation of
meet the diverse needs of the Army M&S system
Establishment of efficient regulations and Improvements to regulations and
systems underlying M&S development } systems
Management of M&S professionals and Training professionals and
organizations organizational development
Advanced, reliable M&S technology and data for Technology and data
the Army advancement - standardization
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<Table 2> Each action plan to achieve the M&S objectives

Objectives

. Establishment and
operation of M&S
system

. Improvements to
regulations and
systems

Action plans (Tasks)

@ Securing training M&S system to ensure practical training

@ Sccuring a system for analysis and verification by discharge

@ Development of interlocking system by discharge and
function

O Securing army scientific training center in connection with
future M&S system

@ Improvement of the required raising system according to
the characteristics of the M&S system

@ Development of efficient business cooperation system and
expansion of exchanges

@ Acquisition and management of M&S professionals

M. Training professionals O Improve M&S training
and organizational O Army M&S center development
development @ M&S reinforcement
® Army M&S international congress mid-to long—term
Iv. ”I;iechnology and data development
advancement * . 3 . .
standardization ® Establishing M&S interoperability and standardization
® Technology and data advancement
Wb §20) M&S AR e} g M&S A3 A8 fAak] Fsoiof sy,
=8 M&S £ ‘%ﬁ“&‘&?ﬂ?" = M&S vl ¥ 5325 38k, F - 47 o] ded St
M&S AAE 8 M&S FF et Tteol vttt o]& Fafl =4 2 37 o] 54
ks o R M&S AR 0GRS ofde nAw,

tages ‘ Increase M&S Capab|I|t|es’

Establishment of M&S
Ecosystem

\ Contents y

Establishment of M&S
Infrastructure

Expand M&S Capabilities

‘ Improve M&S Capabilities’

Advanced Elite M&S

Training-Analysis-Base Elevat

* Contribution to the
Hyper-advanced Army

Expanding M&S Systems
Securing Infrastructure and D

" Expanding Personnel and
Organization

. Focus

@

Excavation of Training and Analysis Station
A Research of New Technologies

Contribute to Ensuring the Completeness

Securing Future Army Integrated Support
of Defense Reformation

Capabilities through M&S

<Figure 5> Key Implementations and goals for each stages in advanced M&S framework
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<Table 3> Developmental directions of scientific military training system in R.O.K. Army in the future

Developmental directions
. * Non-Laser-based Miles development
¢ Damage done in the order of the laser beam D .
. . L * Reflects the latest weapon systems such as integrated
¢ Restrict damage in laser shielding .
.. . .. . bulletproof helmets and warrior platforms
* Restrictions for fierce battlefield implementation . . .
. L. . ¢ Establishment of 5G-based wireless mobile
* 1.5 generation-based communication restricts . . . . L.
) . . . . environment with high—speed optical communication
implementation of battlefield implementation .
* Limited federations and joint operations possible network rcommercial network
) e po e Building a big data platform

Limitations
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<Table 4> Echelon Analysis Requirement (Proposal)

Echelon Analysis Focus Analysis Requirement

* Forces & Unit Structure Verification

At all times, analysis to support | ® Individual Weapon System Requirement Verification
Army HQ |the Decision-Making of the|® Major Business Force Operation & Cost Analysis
Command team e Main Issue Analysis

* Analysis of Wartime Resource Acquirement

e Operation Plan Establishment Development Verification
e NK Ground Forces Analysis

* Current Operation

e Future Operation

e CMO (Civil-Military Operations)

* Counter Fire Operation

e MOUT (Military Operations in Urban Terrain)

e DOTMLPF Optimization
e Warfight Experiment
* DOTMLPF Functions Verification

e Operation Plan Development & Verification

* Real Time Plan Analysis

* Operation Sustainment Plan & Verification

e Current Operation Forecast

* Future Operation Decision

* Unit - Functional Mission Performance Analysis in
Wartime & Normal

Operation | Support to Ground Operation
Command | (Support to Rear Operation)

Future DOTMLPF Analysis

T oc /Verification & Experiment

Division/ |Analysis to ensure Corps—
Corps Centered Operational conditions
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<Figure 6> M&S Requirement Process
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M&S Concept Model ; ;
€-—->|  Development Plan ‘ ‘ Devel‘t))tpment ‘ ‘ Design ‘ ‘ Imprementation & Test

R 2 7y 7y 7Y 7y
e
q Y
u .
r V&V Plan Concept Model Designuerification Imprementaion Result
i Requirement Verification Validation Verification / Data V&V Validation
e
m
e Concept
n V&V Plan  Requirement Mode’ll Design Imprementation ~ Data Result  ygy
t Document  Verffication Validation Verification Verification R\e/&;lrt V:heda:rl:n e
D . Report Report Report Report p ] p
o .
f
I V&V Process Accreditation
2 ‘ » |Accreditation Evalution Atcred?tati'on

Plan and Determination

Accreditation Imformation Collection & Evaluation Recommendation
Accreditation
Plan Accreditation
Document Rt

<Figure 7> Example of VV&A
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3) https://www.law.go.kr/LSW/admRulLsInfoP.do?admRulSeq=2100000066958
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<Table 5> M&S Performance by Institution (Proposal)

Institute Performance
5 - Weapon System M&S Requirements
- Weapon System Verification
G2 - Establishment of Training M&S Operation Concept
Army + Training M&S Requirements (Force Support System Project)
HQ Gl + M&S Cooperation in the Development of Professional Manpower
a6 - Force Support System M&S Take Raise
- Interoperability Task Cooperation
G4 - M&S Development ILS
KIDA + Foreign M&S Technology, Data Cooperation Support
« Foreign Adopt/Development M&S Operation Support
Research - SBA Cooperation Center - ROC Verification - M&S Core
Institute ADD
Technology Development
DTaQ - M&S Data Standardization - VV&A - HLA Certification
CFC - Combined Exercise
- M&S Policy Regulation Development
- MND M&S Budget
Uppgr/ MND - Force Support System of M&S Requirement Decision
Extgnor - National Defense Reform
Institute - National Defense Mid-Term Plan
JCS + M&S Budget Cooperation - Joint Analysis/Experiment * Joint Exercise
DAPA - Weapon System M&S Project Management
TRADOC | - M&S Requirement Suggestion
Army 0 i
Sub. peration -, M&S Requirement Suggestion
Command

<Table 6> R.O.K. Army Force of Support System VV&A Tasks (Proposal)

Institute Performance

- VV&A Task Mediation/Control
Project Parent Station - Accreditation Role
- VV&A-related budget reflected in Mid-term - Annual Budget

- Overall VV&A Task Management and Direction
Project Management Station| - V&V Agent Approvement, Accreditation Agent Designation
*V&V Agency Selected from Project Parent Station

+ V&V Activity Support (SME)

CAAS - Army SME Management

TRADOC - V&V Activity Support (SME)
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analysis room, commercial model analysis room, small

Head office, 6 departments and 1 department, resource
meeting room

r%‘:

exhibiti

Analysis eval

g

-
=
5
2
5)

Q

S

<

M&S division, simulation room, M&S lecture room,
wargame model lab site, small meeting room

J

M&S related f

floor

AWSC ground

Center director's office, Three teams, statistical data
analysis room, Military archives room, Auditorium

* Networked with JWSC to support exercise control and follow-ip with CENTRIX-K, STARR, etc
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General situation room for war simulation

)

War support

floor

AWSC ground

<Figure 8> AWSC Configuration (Proposal)
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