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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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U BAS AL 7SS 48T R SAET AN - SUAAS) QA% Q5T 1% Ao
% 9 ¥3bgo] FAsk F7REL 9tk ol T AR SATEHCE SUEE BEARA
(Command, Control, Communication, Computer, Intelligence, C41) 273 2] WH3l& Ql5] FH o] 55 - B4
% 54 OIS B9 QAR 24 AR ATAE o T2 Aol T A AT Y

o) wsh 4ol Bt gRe) BA. we A4 TolH QAH o] kol 1, wet A4,
@E T, 24 9 At 59 A HEA B EAIR o]ojd 4= SlthHindorf, Béickstrom, Jonson,
Jonsson, & Berggren, 2025; Zak, Parmet, & Oron-Gilad, 2023).1) o]& Zoj|A] dj#-2 C2(Command &
Control) B0A] 44 H0| A3t Eaah RIS SIS AT 2 U ARN2NAAT 5
Q3}cH(Chen, Guo, Ouyang, & Fang, 2025).

g So) 4% Aol FAEEES B SUE B4, 94 - 2 W VS - HR W7 59 AN
S5 A4S (Common Operational Picture, COPYS 55011, A3]#H2 AF &8 Yol th&A A%
BEE BEdig ARME AR Hlof] =S AAIsto] ofjshriof Hgt - XA PAR A4S ZSh= A%
EAo B3t A JAFEHS SHdflof SHEKKim & Lee, 2024; Romei de Socio, Pozzato, & Merlo, 2026).
ol A2 AFEAAATE CAUCOPY] 22877 A=A A ¥(Jung & Lee, 2024)°] F-8.5}

}
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o, 2|3 BAAY SO WIA 73 #7189 @ 24 Lueks A4 Bastch Ted ARdTe
F2 QuelEo A 24T AA5 J5o) 24L %m_ glof A4 -8 BN AAd A9 7
SA A% BAT A7/ B3 AHolth. weba] B AT BAS Al AFEAAAAANA Al 7]
o] 5] 2400 MRS THA - e AEE AL 4aA02 SIS o . P02
TokA) AT A7 TRAA 5] 200 AT A3 e A7) v, AAAY B8
(Al 320 Zsio} A AT 1 A SPS RANZ Ao, B AR Le)Y ATHES
29" ALRACI~C4 1B B FEAT

Ca AAE ARBAS A B 24 - 7HE - 3R RUOE AF - FF - /) 1 o

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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‘228 (interoperability)®] = AR - F59 AH AT AH2AQ1 FFE "X th(Paananen,
2026; Solli & Borrie, 2025). C4l A/S-284L2 COPY g T-& $5& gol 7|53 THY A5
89 E3l6l= d%o] $a38A 1 et # 2 C2(Command & Control), ISR(Intelligence, Surveillance,
and Reconnaissance) 975 AHEH, F52-H AT (Common Operational Picture, COP)YS A% &
HE AFste AIGA 4FEERto] ofd thefet ISR - HEA - A$]5A] Hlol8 e}t &t 4%
A3} ARG ke A2HOR Q4 UrkTotm, 2025). 1A Cal AAT} AR
COPE B8 2% ol BAGIA okE - AT 914, A AY Sol B Bt Yk AR
298 % o] I BYO] AT A 4P U4 (Siation Awareness, SA) A LG HAF
Q] th(Steen-Tveit & Munkvold, 2021).

oA, AR 28 2 Het - AA Aok - AAA 2Rlo = As AEo] AREHERE COP Al
oA 5 A - o5 WG AR HPHY 1A CoP 7|¥F AAA Y A A5 AT
A - & 20 JE AF of 77 opd FEO A - 7, FA Ml D AT - AhE FHE 8
T(need-to-know)S 23+ =97} Qlch(Hwang & Yoon, 2020).

>

i
oX

22 SARA-BEA & U 243 e 9] 39

7] #3184 F71AA-#E2 &g (Weapon-Target Assignment, WTA)O. =2 ARHE AHAtS &
&3t v 2249 aitd g FFshs FE £Aol% ST &4 sfEe AT A2 AT
A A BFS WSt ATEAR WTAS] &4, 54 Agd, B4 U, A% 55 &
Mo nFshs A7 YRAS A7ISHL UrkEom, Lee, & Kwon, 2025). o5 Eoi, €2 2412
% AL A AA] AERA 275 Wrgsty] 5] A4 71Rte] 5 g HILo® T4 WTA

£ Observe * Orient * Decide * Act(OODA) FX2) T ofA RElF3sE I Q 7} 9Jth(Zhang, Zhou, Yang,
Zhao, & Kong, 2020). E3L, 71 29| 2] HHsh} Fol A8 BN ZUY UEAD, THT 417
W, ERAEN, OOl HE A5jsls 5 B8 s v H2OR AT ATkNa, A,
& Moon, 2023; Wang, Wang, Xin, Wang, 2025).

H7 37 23 P Q7S AWEH, F2 23 90IE 4% WOt A4 4%
M3 248 F7 ATt T 24 2] A B4, A58 2874 A, AA o
2 A7teA 52 EARE 28 & 716 AFo] AA o2 A o] th(Cheng, Su, Liu, & Chen,
2025; O et al, 2026). o]& WO F7] 3] T A= DAz A opjeh 44| £8 47
oA C2 QA9 S 7FeAdS BTt A4S U6k 40l WastH, T Al 7|9 QAREA
Ao oS Htgste] QI7F JAMEAEA-AL o AeAE A A7 2o7F ok
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. A+ 34
3.1 Al AHBRALAAY 29 44

2 2179 Al ANZAAAAFigure 11 71 Cat A A7} obd o £8E Bt
TFAHL R &8 FAS Al AFZAALAAY &8 7S HSsH] A AA 7 A FH oA
9] 253} A7) 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
ot A% B 329 SIS AR N ATRIALAAD $502 g o 4ug o
2 COPE 3o ANAY A9 7152 ok, Cop e A A4 ARE A - FA o
Esiol A H29] HAAS AL A LA, ole] £ AL ARAFAH of
<A A, 24 9A], 78 A 845 COP Aol T EASIAL, 5 P 7|0 &A%
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

2 ARAY 4 A AdE e 4

(S3]

2 ATE Al AFZYAAAAY BELS A 15} AFA 28 BAe} AA ko] AEA
24 23

YL AAGTHTable 1), o2 1) HAHT F29] vlef AEAA BAL 27 29 /158
MRS 22989 Amy TIGGRAT) A3 BF48 84 Adc A% 49 4
o obu] efolA| AA B Al % AAS & AdT ARE £A%T AR714S A8
A7 BYYE Aol & 3811027, 10530, 114) Fofaheleh. 53], ARAFEL A4 A% @
Ae nAstel B AT 08 BANH Al AAZUAUAAS A8 B0z S5
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Sick. v, ZASE ARl B AAC A8 oA sk ok A|e, AY Thgel A
272 olstgon obnl oA AAe] the A L8 &8 Fv] glo] Aol Astart.

(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

# 79 49 Alutel (Table 2 712 AAEA AAL Al AFBAALAAT 58 285
Aol H AFTe] 2H Yol 710] 2EL FZ3A7] 93] BAR o8 FFHAA thfF AR
PIE WIF 2AANN Al ARFHALAAY 28 ] S8 AYaeich TAH o=

thgto] Fojx e Ao A ol BAE & Aol H AFH7F Fhoix o EnE Y
4 Fg AAste AFoz At ddae B U] (A% 5008 $4H0% %
A, AR AE e 29 o] Avtor WAL, AFR = o] BlolA B 1] (A
28 0% X, A%}, 39 AYe xgst 34 Foi wAsiich

(Table 2) Configuration of Tactical scenarios in battle experimentation

Category Opposing force Friendly foroe(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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279 4TS AL o)F B Al /N 2 Faks A4 ANEA oI B8 SF, 2
A &% 9 B G840 VAL 9% ASoH: U BeTT S8, B ATol4 21 Ak 2
0] H% Ve GRS J5ol obd . ARG AT Bero] AT 4SS A Yshe
29 802 7PPTT A ol Al N 7] 24 7152 cop 4] HH Hue} /g A

92 7oz Afme] sk BN FL ARE AFHe 922 288 5 Atk

AL T 238 8250] B7] £4< FTst] 3 71N 55 FALHOE Sysn, 27 B
(1) 34 7k5 o2 W () ofF F4 AE. () A B4 AE. @) HF 85 Fae) ) dAR T
o ok RAAAY BABAWO] H2 WolH(ES 2HT 5 Gk F9S U TR HPoh

1,000 (A, > B 78 5)

ARG = { 0
(9], 52 A9) }

o

BAAL FH A Fo oFzst A Aol ] ALl A7t AZ AA due)®] EFEE 27} o]
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oF o} £QANE AEdC] OFH4E B AEW
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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
By 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

V. 4+ 23}
4.1 Al 7|5t 7] 349 71& 9 d¥ AR 84 ZH3}
B = Al A AR LA ANA Al 718F 7] 4L Gd s A E7} ofd o 7] 4
A ja

o2 AARH. ofd 7] -2 AUF 24 YA ¥ 13 K, okt 7HE 3H At
g% gleo] wet BgH 28 Aok 24

.,d
0%
ol [
o
=
[
AC
=
ok
r
>
i

(Gze) (EgEE) Coomas ] :
o, . . 0 - —=
Ha iz Erym ez Er
Py 5
A Ab
© ®
E} : 3
& L] E ()
Al 30 . . Al 30 (kssmizzz p @
ki3 (rzizssamg) | 2
@ - @)
» » .
e
10 Hafuezs . . TamEzy 0 10 Hafuez L E
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(Figure 2) Weapon systems performance analysis of friendly force
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olE f3f AAl AFoNA A& 33 A& shFo] Q7w AROIA 7] g TS A
AlSlE okt F71 ]74]—4 e AEE AETT B B4 24 ARoIA o 771 &4 Sl

FH 23t 22 BEFS A ol o ol 5H = AHE FHI A7l TR 84 F 1Bt
o o] A5 A2 ol FUIAAIE Y ol 5& et AHE FHAE 7|E0E2 BIAA S 7E
A3t g B4 FBH oz vwsttk(Figure 2).
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— |
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[#5e |[axa7 28 |[ axmas | 127mm | opiag |
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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 7|9 77] 339 wE A2 A9 24 2%

AEE A A7 o 2olx|A] gk A9 BAAA Adsteth. Al £ 28
AZEE ALY @A BE 24 T /1SSE00, B4 A8 5 AL EA Fup} 1~2% ol
WAEAT W 1SR vhepdeh. Bl A 3813410127, 1050, 11/4) Hlo](n-347)E TG
stol A|3ie Ae) Pyt me) B BARTY Bl w5E 5o thgo] olRolx|A] ke X
212 Aolste] 2 L4 BELS A P n=647, L7 E’}GM n67710.5 VreekTable 4). 7]
1] 4, ARES] B LANT Ul TR AL 02, 3 5300201 A oA o

&5
< AA 28l AdssiA o2 230 A¥E dxte dd 3}04 2 QAZE B0 A3 AH.

<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

21 AL 714 7] 2489 AT ARE B 2aA7 H

4,
B4 A AL ARZYAQAAL B4 4R 4 Fo) B L5z olvfe] & - 7 AA FRE
YT B 2 AHE YAk Figue 4). ¥ A4 AR W 224 BA G

3) 13211027y 27] & oA HE 7]Z0| o|F0ojz|A] kol A<k
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Al we WAL fom, A BREL oF 28E2 ekt B4 SYERE 54 - 19y B4

o] Wt 132%= 7H Zotor, Be HEo 338%, 9 ARAF 312%, BHA X - A A 285%, B

3 avhF 264, A - 71 SEA 2602, R - SR 1202 ©0% UehT 59 e A4 3

o, 7b8 ok wof, 4 AT A Tl Fol FAHE AL ARHOE ) ARl 2RHE AP

o =29tk o A3k A\Fo] A4 ol AN Al 74 B7] 24 23S BT fjkow
Tejste] el Had weke] AL 5 Y

Hm rlo
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15 Ha: AIAQAP (=)
IU I |
i 0

(Figure 4) Comparison of decision-making time between
human commander judgment and Al-based weapon recommendation
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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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e 43
Cl A9/25 AU (Direct-Precision) 8- @9 IRV 5 A A B e dies
C2 A9/A% 2t (Indirect-Suppress) AR - AL 50 3 AYE dHeR
C3 273/ 1919 FeI5HHigh-Value Neurralize) | E%3/33/471% 5 S/ 94 417
C4 §A-34-A(Find-Fix-Finish) HEA/2E) + A 2T 28
ol A&/Mgol RE Yo RE B FIPHURE welA 1T Ae/ldY 1 - 295 AAst
RATH(Table 5). AA= Al 27 2ol N RAGFO] 149 A&7ML F88] BEoe 49, 3
U= 2900 HESAY 169 AoHA WSSt AF, BEYAE 10289 BFe ofRuE
Aoz Yolstt. Wy ATe] YA wwe o) LA - RulA] - BAXES 27 14, 054, 0
Hoz pAsielel BY $9% 22 ANEL AT Le) RUA Y 14 BHE 7R
7t 24 4398 Aeyg SAEYE V1E0E Al 34 7] 239 B o 1S 14 BAEI)
193 4 AR7HE B0 Rt AC|AE PR Ssts dARE siglon, REUXE
5 AolAes Al 4 2ol 19 Aerfdge] @i 845 56t a7 A4 T BEA
SHolA A 2o ®Wr] o Lol dfFeirto
(Table 5) Priorities of combat tactics by target types
Target types 1st 2nd H(HA o)
Infantry Squad-Level “Precision/accuracy” is prioritized; however, some
. C1 C4 . e e
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
Artillery Assets 3 2 Counte}'—'battery con?ept. 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
FYAOR AIZ BU /] FHE thol BARY)A el B B WAl IAsAL
6) o] Aol 30mm 7]FTE FAL A IO EA EiF 7|E AEo] ofY F B4 HFoA AQ3h
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BrAo g BeelgrFigure 6). WA 677 F YA 3471(50.7%), FEAA] 3371(49.3%)0.2 LA 7
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— ==

SHF R (100%)°] & li Uehgom, it“ﬂ AH93.8%) 0 S - ALAE HA (4% 2 LA
£0] A=t J g T, 2 At AR - S92 F22A] HlEo] 100%2 Al 7| 5

A xio] 1&7hEL %é—%} St 28 Swlolq BT WA oL Aolart TSt 2
% 9tk ol 4 Aahe ATEl JEoh Cal AAtE] A5 FAE o] RIHA) b SFAA B
A AL 73 57 330] 94 429 444 B Rk d ottt 4e tehic.
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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] SHEHA AL 7]8E QIR Mo A] QAEA 9918 AHsly] st
AAAY AA FHo0] Y4H oz QTF T Qlrh(Lee, S. G., 2025). ¥ AFE= Army TIGER(A.T.) O
g AFA oA AP EAAGAAE H-&3te] C4l AA L +EAAE 7Ntz ¢F CoP =+
&3t Al 77] 34 7159 &8 2oE A ol S AT deA wd oA AA

0l
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7] Aga A3 2AE AL 4 Y& Al 7] 34 7158 A6 AthFigure 7).

l‘l

(Figure 7) Screen capture example of COP and weapon recommendation
in the Al-based command decision support system
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23519}t 283 £7) 247 1e 78 23S B AR 4RSS EfE 4Asie] 23 d7s
A & =g B8R AT Aol ZRd &, Il ATCIS 3 B2CS 5 o ASAAA L]
AAE B3l A FEY A5 7 2 HHG 22 Fote] 771 - 4 &4 HlofE o] A (fidelity)
< SR Al 74 7] 24 23] §gAS Y "ark Qlok E3E B Ao At AlAEL AR
FBREE AT AT 7120 B 7|EE AXshe B2 AAR Al 4 Aol A9Ee] A
=) =3 | AElo|thSuh et al.,, 2024). A=, Al 7|8k F7] =3 A A8 A%} /\]—_QJ-X-]E
BN B Aty gt 7)12S AlZsto] A3He] e oAAAS A Ysks JfgolH, 34
= AR} 17 (battle environment) 279 FASHE FHst= A AA7F H]5T)

>
o
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B Yozt Al 715F 7] & 7]53} AAIste] AR 4T A& 7S dlSshe dd JH
AFste d18ES AT 27} Ycheg, Peng, Liu, Xu, & He, 2022) E3], A#9] B3y
Q45 A Hdof ¥tste] 77 49 LA Wil Bt g 7ute] £5H4 Hdgo] F
a3ttt ol 01, v EA0] gt 77] DgollA A 24 A S g ete g AHH A
2 AL TS 8ok oREe] 34 Zhsd(feasibility), AIFAEC] 23t AHE ARt S wE
P 23150 dZ Td(Jang et al, 2019) ATE A3 W7} 9ot
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