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ABSTRACT

This study empirically examines the application of an Al-enabled decision support system for command
and control by integrating Al-based weapon recommendation functions into the Common Operational
Picture (COP) procedures of conventional C4l systems. The validation was conducted through
battalion-level combat experiments under the Korean Army TIGER framework. The analysis focused on
three key aspects: (1) a comparison between Al-generated recommendation time and the time required
for human commanders to assess, decide, and issue orders across different target types; (2) a
classification of adoption outcomes between Al-recommended weapons and actual fire commands into
identical, similar, and non-identical categories; and (3) an evaluation of doctrinal consistency based on
simplified tactical concepts (C1-C4) derived from METT-TC. The results indicate that in the initial
decision—-making phase following target input, human commanders required on average several hundred
seconds, whereas the Al system generated recommendations within approximately 1-2 seconds,
demonstrating  significant time efficiency. Furthermore, Al-generated weapon recommendations
showed a predominance of identical or similar adoption across multiple targets, and a high level of
alignment was also observed in terms of tactical concept consistency. These findings suggest that
Al-based recommendations maintain doctrinal coherence with predefined tactical criteria even under
constrained conditions characterized by limited information and manually synchronized operational
environments. To be end, our study reflects real-world operational constraints in which sensor and C4l
data integration is not fully automated, and COP updates rely on manual input following staff verification
and approval. By empirically analyzing Al-supported weapon recommendation and decision-making
processes under such conditions, this research provides meaningful practical implications for the
deployment of Al-driven decision support systems in operational military environments.
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2| A S Al 7162 285 TRl ERE AIA - SAIAA Y A% dsoE A FHY
& K Aol FASHA Skt Atk o] thEA FE7F AT R fRYEE HSAFAA
(Command, Control, Communication, Computer, Intelligence, C41) 73 2] H3}2 Ql3]| Z;J 4 &35} . BA
4 13 A2E 5ol Aoz A4 A LS AlFshe o +23 Ago] Agitt. o l?%lﬂr &

Wo) wist go] vt Yue] BA, ek A4 IHOIN <UAH ol iO}Xl 7, w9,
@E o, 24 98 Aot 59 AEA I EAR o]ojd 4= Qlth(Hindorf, Béckstrdm, Jonson,
Jonsson, & Berggren, 2025; Zak, Parmet, & Oron-Gilad, 2023).1) o]2 Zoj|A] dj#-2 C2(Command &
Control) 3014 A% AR A3t S 4l FASLE A & o AAAUAAT} S
Q3}cH(Chen, Guo, Ouyang, & Fang, 2025).

s 50l AT AolA BEEES B9l +HE 4, A - FAE L S - HE BT 59 AARE
S5 A A3 (Common Operational Picture, COPYS 5011, A3]#H2 AF &8 Yol th&A A%
AR e Boj= AR A7t ol A% Q14lslo] afskoie] Wst - AN WAE AAS EeRE A
EAo Tt A AFE AL $Hfok FCHKim & Lee, 2024; Romei de Socio, Pozzato, & Merlo, 2026).
ol A2 AFEAA LTS CAUCOPY] 228737 A=A A ¥(Jung & Lee, 2024)°] F-8.5}
3] ZAA YL SHollA WTA 7|5t 57|18 9 234 dare|E AA7F Besitt Jeu AgdTe
ST F] At a&/dTt 223} 5ol 23 —‘:rﬂ Aol AAl L& TolA AF1E4 Ad 7+
3k ¢+7 }—ui@ Aol weEbA 2 AT] F22 Al A2 AR LA ACA Al 7]
- RS ARE AU 04 @%@EE A5k dl At AR R
17+ fl%"é(AI —r7l S0 YA} ZH o 2Q A7) H ), A4HAY B8
Xd%*—‘l A 3= w24 HM(FEA
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1) Dirks, C. M. (2025, March 20). Making decisions through data overload: It begins with commanders. Army
Communicator. U.S. Army Line of Departure. https://www.lineofdeparture.army.mil/Journals/Army-Communicator/
Archive/Spring-2025/Decision-making-in-Data/
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N

A} 528 A (interoperability)2] SEEE ASt - 359 Ao AFHAQ | cH(Paananen,
2026; Solli & Borrie, 2025). C4l AIS-2-84L2 COPY g T-& £5& gol 7|53 EH A5
29 5ol dAso] Ha8A| 3 ot F|L C2(Command & Control), ISR(Intelligence, Surveillance,
and Reconnaissance) 975 AHEH, F52-H AT (Common Operational Picture, COP)YS A% &
HE AFste AIGH 4HEERto] ofd thefet ISR - HEA - A$)5A] Hol8 e}t &t 4%
AA T} AEAS wiASh= AILR O R QIASHIL UTK(Toth, 2025). ZLEA CAl A|A7F Agdh=
COPE 53l YJAMEA oA DAA ok - A7t YA, 2 Ag Sof wet sty e R
Z58 5 Qlo] a3HF ddo "Qst BAF A Q1A(Situation Awareness, SA) A|¥S 28
Q] th(Steen-Tveit & Munkvold, 2021).

M, AA & %}733 HOE - AA AloF - AA4A] Q1o g AF o] AFEHEE COP 7YAl
oA 5 A - o5 WG AR HPH 1A CoP 7|¥E BAA Y A A5 AT
A - & 20E oi Xﬂ* ol f7Fobd FEo Ad - 2d, A MY B AL - A HE 2
F(need-to-know)S 23+ " Q 7} Qlch(Hwang & Yoon, 2020).
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7] FA4L AEH F71AA-#EA Df(Weapon-Target Assignment, WTA)2 = A|3He AAHS &
&3t v 2249 aitd g FFshs Fg £A0l% ST &4 sfEe AT A2 AT
A A S WIS AFEAL WA 2, T4 Agd, ESAAY BS, At 55 5%
Hog nsh: A7) AL A7ISHL UrkEom, Lee, & Kwon, 2025). 9 Eol, C2 9412

o,

Aol A A AR 275 HEgstr] sf AHAE 71REe) B4 €1 FELo® T4 WTA
£ Observe * Orient * Decide * Act(OODA) FX2) T ofA Rl F3sE I Q 7} QIth(Zhang, Zhou, Yang,
Zhao, & Kong, 2020). E3t, 7]E2] 4] 2ot {2 A HHA 2Q1E YELS, = 4F
g, EQARY, BEolAE 285 $& BT % /)W H2OE ST JckNa, Ahn,
& Moon, 2023; Wang, Wang, Xin, Wang, 2025).

A2 27 24 B ATE AW, F2 2 IS 45 ot A4 4PL
FAoto] 282 AL Aok Iy = A A4 7, AFEe] 83 A, AA A AlF
2 AGTSA 8 AT 28 &4 71N FFol A2 E A o]tk(Cheng, Su, Liu, & Chen,
2025; Oh et al,, 2026). °]& HolA] £7] 27| T4 ol HHs} 5 ohje} A4 &8 A%
oA C2 QA9 & 7FeAdS BTt A8 BUIskE 240l BastH, 2 Al 7|9 JARE A
Ao R4S Htgsto] I7F JAAEA-AL ©§ o AeAE A A7 2oTF Tk
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M. A+ 9y
3.1 Al AHALALAA ] 24 A

2 2179 Al ANZAAAAFigure 11 71 Cat A A7} obd o £8E Bt
TFAAL R &8 FAS Al AFZAAALAAY &8 7Hsd= HSsH] A AA 7 A FH oA
9] 253}t AA 7 Aste & 2AL A8t} ATCIS(Army Tactical Command Information System),
B2CS(Battalion Battle Command System) 5-2] C41 A Ao A S=H A3 JHE= XF 4 28 AAjo
uhet FE Aol IO e AA Al AFAHA LA A FEoz WY 5_}‘:} o] FHE EH
2 COPE Ao ANAY A9 7152 $oh, Copk HeA A4 RS A - FA o
Esiol A H29] SN AL A LA, ole] £ AL ARAFAH of
<A A, 24 9A], 78 A 845 COP Aol T EASIAL, 5 P 7|0 &AM
CoPe] A4l AT} 8o 715 aing Az

7IE C4l A ’ X34 28 Hit ’ Al KIZIZAXI R

(ATCIS, B2CS 8)

-= M|SHE XS5} QIE|HO|A
" COP +4
i (oh2, &2, 25, 3Has B3

- K&t/ &9 20l cop
HY HE &S F—t lil‘-.-! ég B_,; ’—0 X4 24
X3Ed X 7Is =8

CHE X ME M £5) 9l AlSlolAl X|2

(Figure 1) Integration of Al-based command decision support into
current C4l systems and current
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Qiet. whe, | ASEEe IR £ AAY 48 BA 27k oh g, A% oA
27 Folsiglon ofu] EolA AAd] tet AH L& £& Fv] glo] Age] Yshalrt.

(Table 1) Experimental setup for simulation-based battle experimentation

Category Setting
¢ Set the Army TIGER battalion-level battlefield environment to an

Environment . .
experimental scale at the KCTC training area
Devices e Al Command Decision Support System server, GPU server, etc
Interworking * Manual input and reflection based on C4I information procedures

¢ COP operation

e Al-based subordinate-unit recommendation

* [In-house Operational Experiment] Operation of unmanned platforms

Functioning at the battalion level, including UAVs and UGVs

* [In-house Operational Experiment] Battalion-level RF signal collection

* [In-house Operational Experiment] Battalion-level MANET-based
communication

£ A9 AF Al Q(Table 2% 71 & AFEA AAt Al AFBAADAA ¥ LG5
oI AFHS BY 5ol 71e] 222 AF] U5 WAV o8 AFNIA fehF A
WAL WG AN Al ARBAA DA AL S| Ao Atk FAROE

Shazo] Zupol Ao} AeIAl ol BAIE 2 ARN AR ol Exg 9o B
7 gge AAsH Ao AN LS 2 1) dEEY 0% FHow 1Y
AR, AR HE e B o] HTkoR HASAL, ABRTHE ofe] EolA B 17 ey
28 o0z X3, A%, T WS XU 34 Yo BAsHach

(Table 2) Configuration of Tactical scenarios in battle experimentation

Category Opposing force Friendly force{experimental unit)

*  Mechanized attack to penetrate the
main defensive area

*  One infantry battalion, centered on|* One Army TIGER infantry battalion,
50% of total combat power centered on 90% of total combat power

Infantry, tanks, and anti-tank weapons | ® Infantry, tanks, and engineers

Mission ¢ Defense of the main defensive area

Basic Assumption

Operational Forces

3.3 Al 7I% 57] 34 759 A3t

2 79 AR Al AR AHALAA Y A& TS AFA R B 5] 7
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249) 940k AT o2 B Al 73 23 A A4 ANAY HANN B8 52, 2
A &5 9w 5840 MAE 4% ASE 6 B8 53], & Aol 24 Anke 2
o] % B fASHE Z5ol obd B AESH AT Ber] AT A44E AUske

Z]

A2 Bgow Gt 1A ol Al 715 §7] 323 715 cop 4o BH Fuel 78
38 /g0 A9l BUAE I A0 405 ATIE AU £89 £ 3l
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(Table 3) Formula symbols for calculating weapon recommendation

Symbol Definition Symbol Definition
A Friendly weapon system attack power Uprog Projectile speed
B Enemy defensive power Lprep Firing preparation time
d Distance between friendly and enemy forces Sovemax | Maximum movement score
Engagement range of the
d, S tiremax Maximum firing score
range friendly weapon system fire:max &
v Maximum movement speed of the
move friendly weapon system

B ATE AL AHZAALAANA Al 78 77 282 9 A AB7Eohd T 7] &4
% F0e AVF £ 92 L 99 B, ofF 71§ ok A4
A ?loo] uhet 44E &8 Ao 272

=
[
AC
=t
Fol
r
>~
T

Direct Weapon System Indirect Weapon System
£ . . £

4/ VT /g

8, 50
A A

o ©
]
E ) =
] G0 BT ;ﬁ KIGSATIEE
A 20 : A ® CATEE D @
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@) =) (L

2 2 )

(ETEED)
10 & wEEy| . . DA/MEEY . 10 H Uz n&/mezy|
0 0
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(Figure 2) Weapon systems performance analysis of friendly force
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olE fJol AA| AZA A& rﬂ%ﬂ Xl stelo] Q1 E= AgolA 7] Ao WS Al
ASte okt B7AA A5 ARE AEsih w3 EX 1A A4 thee 1] £4 29
A AWt TE2EE ATFS df4dsty] o Hd Ol%«#ﬁ} AHE ZEB| A7 TeE 2 A TEgt
42 ol RI|AAE A ol e& =t A ER|AIME 710 E BIAAY 7lE

242 07 v W sFh(Figure 2).
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(Figure 3) Comparative analysis of offensive and
defensive capabilities in opposing and friendly force
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4.2 A1 7I9 77] 39 wE A2 A9 24 2%

AEE AEAY oA BE 24 & 7|56, 24 A F Al 24 237 1~2% o[yj9
RN B 15322 Yebgth BT Ak 3812K10/27, 10/30, 11/4) Hlo]E|n=347)S &-&
sto] A9 Ao FA we| £/ EAARY A nl5E 59 tgo] o]FofAA] ¢ #
AZ AQfsto] 2F E4 EES A S n=647, WL $’§GM n=6771 2 & e TH(Table 4). 7]}

R
dieio] B9, APiTe] Wk £ QA7 ¥Sl0l WA B@4 540, Ao 3300%)0] B e of
£ A7 280 A&sA] e 2ANN APE Ane v 6}04 £8A17H A4 A 239

<Table 4> Frequency distribution by target types

Target Types Judgment Time Force Augmentation Fire Assignment
Infantry squad 8 25 25
Mortar and'F.ire Support 8 14 14
Positions
Artillery Assets 5 8 8
Special a;d High-Threat 5 7 9
argets
Infantry Pla'toon—Level 5 4 4
Units
VehiclieF and Mobile ) 3 3
argets
Tanks and Heavily 1 1 )
Armored Vehicles
Heavy Weapons and
\ - 2 2
Firepower Targets
Total 34 64 67
42.1 A 715 57] 289 AN AT B 2847 ¥l
24 23 AL ANAYAQAAE B4 A8 4 Fo] B 152 o] 4 - 14 A4 FuE
EYT 77] 23 23E BHSHATHFigwe 4). U A4 ATV B ARAGE 1BH §Y3}

3) 13J31027)= 27] 8 FAojA HE 7]Zo] o|Fojx|z] o} A g
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Azl wet WAL A0, A WL oF 26832 Uekyth 14 SYERE 54 - 199 HA

o] Wt 13222 7M Zoton, Be HEo 338%, 9 ARAF 312%, BHA X - A A 285%, B

W avhE 264, A - 71 SEA 202, AR - SR 1202 £0% UehT 59 e A4 3

o, 71 ok sok, A7 A A7 2l Fol WAL B AYAOR 71 A7to] AaHE HF

o] EZH9ltt o]dl A A5ieto] A4 oA QACIA Al 7N §7] 24 A4S P Ygtom
Tefstel A& WeH wae] A5 4

Hm rlo

350 20

8
300

250 14
12
200
10
15 =T Al 202 ATHE)
mEF K3 BT Ag A 7HE)
IU I |
i 0

(Figure 4) Comparison of decision-making time between
human commander judgment and Al-based weapon recommendation
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o Y AE: Al 3 Y19 AA| A4 o] BTt 7] ALY 4= BA0] gtk Y Ags wdet
75‘—°r§ A 155mm 7%"—2(1(9);—» K55A1 X]'“I“E)

o4 A4 dael EEoz ojsold A9 Fol S
o WS A Al 207 Tk ALY SAAT Ade A=, Ref 44 et 9% 54 5 EE Bg
o ofst 597} olo] s

9 25 710l gt A 49| W AXe o2 Aok AFAE AAHE 7183 AL S 4
s tiEste] BAE 12 B E 6l ol F & Ae & FAS ERS A2V 13 2
23 AESHIh Wh0] HI st AL ool Mg Alo|Ad] tisiA= did EH Y He A%,
=& e, FUIAA9 9 AFESH] FojH HF HEe S HeYr ERE 219
A% Al 4 5719 A AT 710 HeA ddo] BEs] FEstA g ACIAR R A
AY e BT AY gdo] gt Ao g FRlFHIt

4 A3 thg 2[4 AL 75 4 Zake ARH 240 FUstAY fARE FER
gl Agko] Uelgth AA 644 F 5Y A9 67(9.4%), A AH 567(87.5%), HlEY 274
(G1%22, 5Y - FAF AEo] HA|9] 96.9%F AFA ot th(Figure 5). B4 FPEE HH, HY &
de2 52 A=l 75.0%4d 5 3= 7P woH, AR - A, A - 7 THA, S
SH AL FA Qo] 100%2 UEHH. BlEYd AES 55 - L0 EA AT 274(28.6%) &
Ao, sig H2] oA Fof AA A Ee Hx A% geo] fdE Alo|Ad sfgittt.
ol= A} AAISE B7] 230 AH] A&H wet HRoA Aol A4 IHANA AE THs
Sk dictor I FEIF AFHAGL v 4 Qo

4 B4 S48 AY PP AFHo wwsh] o) FA-1E, SA059, HIEA-0H0R St el U
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(Figure 5) Comparison of agreement rate between human commander judgment and
Al-based weapon recommendations by target types
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Aald A4
C1 HY/ZH AL(Direct-Precision) CE-HA-83 - IFV & A8 A gE'S gies
C2 A9/AY st (Indirect-Suppress) WAL - ZAFE 5 I 3 AYTS HHoR
C3 7H /198 FesKHigh-Value Neutralize) | ZH/9F/A g4 5 “S=EHY/714]” &4 AA
C4 &A-149-ZF(Find-Fix-Finish) AHEA/1A) + FAD) 2% 28

1A Ae7hde) $RE uigoR X4 YU B 1T ALY 1 - 26908 A5
SitHTable 5). QA= Al #3 27o] g £8P 129 ALA9L F29] B3k 59, 2
AR 2298 WESAL 14912 s BESH A9, BUXE 1+ 269] HEG of ik
A9 Holstoich. B4 Avel A v S 9 DX - BEAX - BANE 47 174, 058, 0
Aom SAgstel 14 499 L9 ANSL 4SS 2] B4 S 11 BPL A%

% ggstect

7 B4 §3E AETNE SHEHS F1E0R Al 24 57 2349] B3t ojng

293 F 4 RIS Bo RS Ao AT Golw B X 2t
A

(Table 5) Priorities of combat tactics by target types

Target types 1st 2nd v (34 9J%)
Infantry Squad-Level c1 c4 “Precision/accuracy” is prioritized; however, some
Units simplification is acceptable
Infantry Platoon-Level 2 Ch Suppression capability or combined
Units engagement
Vehicle and Mobile c1 Ch Priority on mobile interdiction and precision
Targets strikes
Tanks and Heavily Priority on anti-tank/direct fire; combined
) C1 c4 . .
Armored Vehicles engagement is possible
Mortar and Fire Neutralization of firepower is the core intent;
. C3 C2 e
Support Positions simplification is generally acceptable
ter-batt t: iorit
Artillery Assets 3 2 Coun er 'ba ery concept: priority on
neutralizing enemy firepower
Special and Situation-dependent; sequencing/combination
. C4 C3 o
High-Threat Targets is important.
Heavy Weapons and 2 3 Neutralization of command-and-control and
Firepower Targets firepower assets

FYHOE AIZ B 7] 2L oo BRI meld BYTE e AT QHehAL

6) ©] IgollA] 30mm 7|AE EAL A APFORA FF 7|E A8l oY F T4 oA AlQdeh
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BEA0 g BaslgthFigure 6). AA| 674 2 U] 344(50.7%), BEAX] 337(49.3%) 0.2 EAX] #
o|Ak YR} & ‘E} 13 FYEE By, AR - S712)(100%), A - 71 5HE(100%), F317

— ==

SHFIRA(100%)°] & li Uehgon, it“ﬂ AH93.8%) 0 S - AAE A (M4%)E 2 LA
20| A=t J g T, 2 At AR - S92 F22A] HlEo] 100%2 Al 7| 5

A zi0] 1&7NEL %é—%} St g Swold BT WA oL Aolart TS 2
% 9tk ol 4 Aahe ATl JEok Cal AAtE] A5 FA} o] RIHA) ke SFAA B
A AL 713 57 330] 94 429 A4H e Rk d lolaits Be ek,
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(Figure 6 Profile plot for patterns between tactical doctrine conformity and human
commander adoption in al-based weapon recommendations by target types

V. 28 ¥ =94

T Al 7|4 8831 o] SEHA Al 7]8k QIR HoA] QAEA 9918 AHsly] st
AAAY AA F=o] 5Hog Q1T QrhLee, S. G., 2025). & ATE Army TIGER(AT.) T
g AR S4NA AAZHUALAAE 4-85to] CAl AA L} +FAAE 7|WC g g COP &
&3 Al 77] 34 7159 8§ 2FHE EAsI olE § AR B Aed ud oA AA|

0l
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(Figure 7) Screen capture example of COP and weapon recommendation
in the Al-based command decision support system

w4 23, AL AF1ZHALAA Y 7] 4 7152 AREH HAH9 AR aedy B H1
7Fe gl et A TS 295kt A, Al 7IHE 77] 2342 A3 EA 27] GAIA B
e A9 e] g &8 A1Zke] Hat oiE] AlZE @] At e 771 4 A 2947
SHAA Al= B2 ST Bat 122 ool & - M A4 7] FEE A5t 4. Al
7] FRAT LA AR A g 2o AEe] wadt A3, A B4 F thpolA A9 33
719 LAY AeH o2 FARE ALY FIIAAZE A== Ao et AR, de 1
a Z Q]

A AL 7] 28 B4 3982 94T AL7NECI~Co) 204 QAL 28
ol Al 7|3 30| AT HR} $EAA BANN HLA
o 1 S AR $A

2 A AIE 51 7] 3 A5 24 g9 BAE AA AR A A5t
Ath= Aol &3] oJol7t . Al9] 77] 34 7s2 BAER 4 - b A4 FHE A&5)
Al AB7dstH, ARl Aed S sFste WA LBgor & 7] AE Hijke Fxsisto]
AMsHE 9EZ +8L 5 At 531, olF 7152 B3 Al A ofzdo] ARt AJRolM 23
08 f%t 771 AdE HAE ASSH vlne = e JEE ATTe=A A8 od i

ol A7 AlARol R 7HA] gHAIo] %—Zﬂo}ﬂi & AT Al o 2 & A AR
A2 AT.(Amy TIGER) HHia Hg &2 7Mgsta] 77] £48E AAd ez d4stel 240 &
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Sttt 181 B 4% de v FEAEE B39 A AR EYE AAste] 25 de
AA & AAEE SES AT EA4o] BRsHh &, T ATCIS E B2CS 5 + A SAAAILY]
A 50 2 5 A4S 509 S Bl - 59 54 ol Sy
o st oIk ek 2 A7 A AL
}Z;!-_o JEE EATH 7—'.‘7_ 2 7129 It 71ES AAsHE B7F AAR Al 4 AgolA A9 A
=) =3 | AElo]thSuh et al.,, 2024). A=, Al 7|8k F7] 23 A A8 A%} /\]—_QJ-X-]E

A B9 A wd V1SS Algsto] Ao Aed oAragE Aldske AgelH, 35 A+
L AA 317 (battle environment) A 9] XSS L= AT AV L5}

B Lok AL 7 7] 89 73k el skel A5 £ A4 RsAS o
ATote EdEESS F+de Q7 Qlthe.g, Peng, Liu, Xu, & He, 2022) E73|,
QA% 24 Bl Bgslel 7] 9] PALH WOl BE A4S 7129 Foba
asth A o, o BAG) e B BPA BLH 2 ALS AT P
2 AL TS 8k oREY] 34 Zhsd(feasibility), AIFAEC] A%t AHF ARt S
g 23150| dZ Td(Jang et al, 2019) ATE A3 W7} 9ot
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