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A Study on Maintaining Consistency of Tactical Movement Speed and 
Indirect Fire Damage Effects Between Models During Division-Level 

LVC Integrated Training                       

Kunkook Kim · Jaeho Kim · Dongcheol Kim · Hoseok Moon

ABSTRACT

Division-level LVC integrated training conducts exercises using different simulation modes: 
the division(-) unit is trained through constructive simulation using the ChangJo21 model, one 
brigade participates via KCTC Live simulation, and one Army aviation company uses virtual 
simulation through helicopter simulators. The purpose of this training is to enhance the 
effectiveness of division-level training by leveraging the strengths of each simulation mode. 
However, if there are significant differences in tactical movement speeds and indirect fire 
damage effects between constructive and live simulation units due to the differing simulation 
methods, issues of consistency in overall training execution may arise. This study establishes an 
experimental design to scientifically verify whether units of the same level under the same 
battlefield environment show differences in tactical movement speed and indirect fire damage 
effects between KCTC Live training and ChangJo21 model training. Based on this, it proposes 
solutions to address the consistency issues in such integrated training.

Keywords : Division-Level LVC Integrated Training, Experimental Design, 
Indirect Fire, Maintaining Consistency, Tactical Movement
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A Study on the Republic of Korea Navy’s Strategy for 
Manned-Unmanned Teaming: Comparative Analysis of Major Military 

Powers and Policy Recommendations

Tae-Yang Kim · Jungmok Ma

ABSTRACT

As military technology and security environments rapidly evolve, manned-unmanned teaming 
(MUM-T) has emerged as a critical element of modern naval capabilities. This study 
comparatively analyzes the MUM-T strategies of the U.S., U.K., France, and Chinese navies, 
identifying key success factors such as long-term strategic planning, specialized organizational 
structures, substantial budget investments, and civil-military technological cooperation. Based on 
these insights, this paper proposes specific policy recommendations for the Republic of Korea 
Navy (ROKN): (1) establishing a comprehensive control tower to oversee all phases of MUM-T 
development; (2) expanding budgets for unmanned systems; (3) enhancing civil-military 
technological cooperation; (4) increasing practical exercises to validate operational concepts; and 
(5) strengthening personnel training to build human resource capacities. Through these 
measures, the study aims to support the ROKN’s successful transformation into a "smart navy."

Key Words : MUM-T, ROKN, comparative strategy analysis, naval modernization
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  ICT 역량 활용

한 국
 SMART Navy
 해양 MUM-T 종합
  발전계획서

 조직 신설 필요
 (예산) 함탑재 USV 1,400억 등 
 (혁신 실증) 독도함 모하비 훈련, 
  림팩 USV 실증 등
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Dual-Use Assessment through AI-Generated Compounds and Precursor 
Synergy Analysis

Choonjoo Lee

ABSTRACT

The emergence of AI-driven molecular design tools has enabled the de novo generation of 
novel compounds with specific biochemical properties. This study illustrates a reinforcement 
learning (RL)-based framework for designing potential nerve agents and integrates a toxicity 
prediction model to evaluate their hazard levels. By combining a SMILES-generative RNN with a 
custom reward function incorporating physicochemical constraints and toxicity scores, this study 
generates new chemical structures that exhibit high potential toxicity. A Random Forest-based 
QSAR model is employed to predict toxicity using molecular descriptors. Additionally, this paper 
introduces a precursor decomposition module to assess whether low-toxicity precursors can 
synergistically generate high-toxicity compounds. The results demonstrate the feasibility of 
proposing novel candidate agents, predicting their toxicities with high confidence, and 
identifying precursor pairs that contribute to emergent toxicity. This work offers implications for 
chemical weapons monitoring and the regulation of dual-use AI technologies.

Key Words : reinforcement learning, de novo molecular design, nerve agents, toxicity prediction, 
precursor synergy, dual-use AI
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0 S 4-686-293-02(agent1-8) CN(C)C(=O)OCCN(CCCCC[N+](C)(C)CCOC(=O)N(C)C)c1cnccc1C

1 S 4-686-293-01(Agent1-10) [Br-].[Br-].C[N+](Cc1ncccc1OC(=O)N(C)C)(CC)CCCCCCCCCC[
N+](C)(Cc1ncccc1OC(=O)N(C)C)CC

2 S VX(TX-60) CCOP(C)(=O)SCCN(C(C)C)C(C)C
3 S C01-A039(Novichok) CCOP(=O)(ON=C(Cl)Cl)F
4 S Methyl Cyclosarin(EA-1356) CC1CCCCC1OP(=O)(C)F
5 S Russian VX(VR) CCN(CC)CCSP(=O)(C)OCC(C)C
6 S Chinese VX(CVX) CCCCOP(=O)(C)SCCN(CC)CC
7 S A-234 CCOP(F)(=O)\N=C(/C)\N(CC)CC
8 S A-230 CCN(CC)C(C)=N[P](C)(F)=O
9 S IVX(Sub-VX) CCOP(=O)(C)SCN(C)C
10 A VP CC2CC(OP(C)(=O)Oc1cccnc1)CC(C)(C)C2
11 A VX(EA-1701) O=P(OCC)(SCCN(C(C)C)C(C)C)C
12 A VE(EA-1517) O=P(OCC)(SCCN(CC)CC)CC
13 A EA-2192 CC(C)N(CCSP(=O)(C)O)C(C)C
14 B Cyclosarin (GF) O=P(F)(OC1CCCCC1)C
15 B V-sub x(GD-7) CCOP(=O)(C)SCCSCC
16 B ThioTabun(GAA) CCSP(=O)(N(C)C)C#N
17 B GV FP(=O)(N(C)C)CCN(C)C
18 C ThioSoman(GDS) CC(C)C(C)(C)SP(=O)(C)F
19 C VM(EA-1664) O=P(OCC)(SCCN(CC)CC)C
20 C Tabun-II(GAA) CCSP(=O)(N(C)C)C#N
21 C Soman (GD) FP(=O)(C)OC(C)C(C)(C)C
22 C Ethylsarin(GE) CCP(=O)(OC(C)C)F
23 C FluoroTabun Hydrochloride(FTH) CCOP(=O)(N(C)C)F

24 C Neopentylene thiophosphorus 
fluoridate(NPSF) CC1(COP(=O)(OC1)F)C

25 D Sarin-isopropyl(GBI) FP(=O)(OC(C)C)C
26 D Vinylarsine(VS) CCOP(=O)(CC)SCCN(C(C)C)C(C)C
27 D Substance 100A(EA-3148) CCN(CC)CCSP(C)(=O)OC1CCCC1
28 D TL-599(SB-8) CC(C)c1cc(ccc1[N+](C)(C)C)OC(=O)N(C)C.[I-]
29 D T-1152 CNC(=O)OC1=CC=CC(=C1)[N+](C)(C)C.[I-]
30 D VG(EA-1508) O=P(OCC)(OCC)SCCN(CC)CC
31 E Thiosarin (GS) CC(C)OP(=S)(C)F
32 E Sarin (GB) FP(=O)(OC(C)C)C
33 E T-1123 CC[N+](C)(CC)C1=CC(=CC=C1)OC(=O)NC.[I-]
34 E TMFTA C[N+](C)(C)C1=CC=CC(=C1)C(=O)C(F)(F)F
35 E Chlorosarin ClP(=O)(OC(C)C)C
36 E ChloroSoman(GDCI) CC(C(C)(C)C)OP(=O)(C)Cl
37 F Neostigmine CN(C)C(=O)OC1=CC=CC(=C1)[N+](C)(C)C
38 F Titanium Dioxide O=[Ti]=O
39 F Allantoin O=C1NC(=O)NC1NC(=O)N
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1. 서 론(HY중고딕 14)

현대사회에서 국방기술은 ∼∼∼∼∼∼∼∼

∼∼∼∼∼ 연구방안 수립과 추진이 필요하다.

국내외의 ∼∼∼∼∼∼∼필요성의 증대로 

귀결된다.

이처럼 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼ 하고 있다.

또한 과학기술의 ∼∼∼∼∼∼∼∼∼∼∼∼

∼  ‘Scientometrics’라 한다.[8] ∼∼∼∼∼∼

∼연구를 의미한다.(신명조 10)

2. 000 고찰

2.1 0000000(휴먼고딕 13)

과학기술 연구활동의∼∼∼∼∼∼∼∼∼∼

∼∼ 정보이다.

이런 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼∼∼∼∼부분이다.[7]

그러므로, ∼∼∼∼∼∼∼∼∼∼∼∼∼필요

하다. <그림 1>은 ∼∼∼∼∼∼∼∼∼∼∼∼∼ 

보여준다.

데이터
(data)

정 보
(information)

지 식
(knowledge)

가공

분석
판단

<그림 1> 데이터, 정보, 지식의 계층 구조

데이터는 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼∼∼올라가게 된다.[6]

2.2 0000

최근의 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼과정이라 할 수 있다.

최근 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼개괄적인 비교는 <표 1>과 같다.

<표 1> 000000 비교

3. 00000

현재 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼ 있다.

4. 000 방법

연구동향을 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼∼∼∼같다.

4.1 00000

1차 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼있다.

4.2 00000

1차 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼ 수집하였다.

5. 00결과

5.1 0000000

자율주행∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼사용하였다.

5.2 00000

지형/물체 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼입력하였다.



5.3 00000

상위 ∼∼∼∼각주3)∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼∼∼ 있다.

6. 결 론

지금까지 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼기대된다.

그러나 ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼

∼∼∼∼∼∼∼∼∼∼필요하다.
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