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Fig.9 Decision sample of the approaching stage
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Fig.10  Decision samples of dynamic interaction stage

22X Lo B, 1L B AE A B B ) 2R SR i 4 I
FEARTHEE, HH A RSO 54 R S 2
L B — BOME RS T OB p 3 A B 0% R O

o

B o

PR

3.4.2 RAgEFEL

Shy 36 TE LM TR SR 1R AR AT R50PE |, AR 552 56 358 B
T2 LAY 1) 22 88 B AR e SR R VR A O B vl < ik T R
15 B ek #E Kuhn-Munkres (KM )& k20 552 3417 £
e R 58 1k 2% > (Multi-agent reinforcement learn-
ing, MARL)'™®', Hirp KM % ¥k 1 4 B 2 15 3L
I3 28 H., A = 43 T DG e SR i B AU AT: 55 0 e 5 P 2
Y MARL W3 o8 Jay #0800 ( B B0k 2 5 48 51 2
170 SE o3 AT P S . [l 8 ) % b 22 b id 1]
KB 7 AR A (U DeepSeek-R1 ., ol-mini % ) Y % £
ARPRBE ST o BT A TR A 30 s A5 P 1] B 29
WTESE — LW BB R AT, A S S AT
TS0 W VEAL A5 B Y i A 45 R AR X 50 Ik
PEAR b B985 B 19 7 2408 FAR T D 2%

K11 R T & BR L7 AR 1% % 5 T 1 S5 43
P BbrifEZE . WK RBIRA ,COA-LLM 271
15 (% ol-mini, DeepSeek 1 GPT3.5-Turbo) 7£
Z B ekt W g b 0y He R AL RE B E IR T
MARL, X — 25 F2H T MARL 8% 19 B A
B P « L 5 8 0 S A B A5 2 AR 3 S5 I 5 A A
Y A THT T DR RIS BRLASE P[] R A7 7 WAL ST A A2 1) 1)
B TR ARG KM B RTEA Y Soh R0
Bt KA A TR T T AR A R Y e AL DR T
S HA RS IR B AR ORI BE S S ¥R AT 55
3 TE [ 700 4 At 42 Jey o (0 A o A S B DR SR R
A 55 43 IE 1) A8 C B B A~ © 5 B AV 43 L — S X B
A1), AT 422 0 KM Bk . R, i gt Ay U7
TE—E R BRYE BB & FHRTia 6% E
FEAAT BT T AT 55 2 BCAE 2R, DAL Ot ok HH T ik
AT A B A A ] A S AT A . X R Oy
TER AP RGN WK T R R TR
{5 75 7 B 19 ), COA-LLM HE 42 F 9 o1-mini 55 %
JEE B KM AR i i PSR AR X — &5 2R 52y
Bk T COA-LLM fE & 7% 2 8 fig (4 b W] D SR AT 55
A TR S P

KM
COA-LLM
(01-mini)
COA-LLM
(DeepSeek-R1)

COA-LLM
(GPT3.5-Turbo)

COA-LLM
(DeepSeek-V3)

MARL

2000 3000 4000
BAgs
BT 2% LY A5 2 X L

Fig.11 Total score comparison of each baseline

0 1 000



1068 BRI MR Rz R (A R B 22 D

557 %

E COA-LLMAEZL N, A5 R H T 4 Fh K
By vk o IR 12 J 7R T 4 i JH R LR AR 50 YT
Al g S B B (A2 i COA FERE ) A9 40 A 1 O . H:
i, DeepSeek-R1 A5 A fY o 56 5L BE &4, 10 i T H:
AR Y R RS AL, S I T 2 v T A
BEARY (W) 5] 32 IR 55 i 18 30 52 Wil D SR I 1] B 2 M 4K
2% ;5 DeepSeek-V 3 1Y TR 5 ZCREAH XS KA, PH 2 W
SR H AR A B 3R B 0 Wi 1 4 35 e
7 BT M 7 B KW FE s GPT3.5-Turbo ) P 5 8 K
B MR S 2 80 /N AR AR 7 b B R RS SCAR
NG e I T (R RNE 1§ R ]
ol-mini 55 {5 LR A N7 8 T R S 04 B B g
T s R R P o 2

LofF—F

0.9r

— 08}
% 0.7+
®” 0.6f
# 0.5¢
= 4t

& o0t

Toab | ¥ i
0.1F == $ ==
00F  ——
DeepSeek- DeepSeek- GPT3.5- ol-mini
R1 V3 Turbo

12 4 Fhd B o 5% 15 18] 43 A3

Fig.12 Decision time of the four models

K13 /R T 44 S 2 U7 AR 1% 5 5 h A8 20 o
A i B0, JFL PR € X AR Ak 8 X 7 BT AR Y AT:
S5 W, W DX A 35 T e R R 14 7 T
e SRR B BE DR SRR 2L A A B 7 b X
J5 B0 )5 T A] DA 56 4 = B KM Bk L H 5 KM
I MARL J5 35 AR e, 2 HE BT 4 A58 280 4T 1] T 3 A
W2 27 O AR, X Al e S HAE AT 55 AT i AR
(i h T BE A FRA G .

KM} 3608

Cg’i‘fﬁlﬂg - 3764
(DecpSeskcR )| 3 635
(GPT33 Turbo) s

COA-LLM

-1000 0 1000 2000 3000 4000
Vi

= R s R
K13 I T kAR5 Tm

Fig.13  Score distributions of each baseline method
BEAh , MSRATRCR B M R B, COA-LLM £

AR H 7 AT T H W 09 R P AR A R
fie 1. ML ZF,MARL J7 ¥ % 2 51 2 000 ¥4

05 E A 25 A fg 3k B s AE PR RE i COA-LLM 7
P & gy B WA R,
COA-LLM Jig £t 5 78 1 38 1 7 |, fiE 0 HR 80107 % 3L
J5 BT HC B 1 A8 A DA K b s A T JE T HEAT E R
VNS
3.4.3 LLM“43% " 541

LLM 75 4b B 52 24 AT 55 i AT i 1 B0 40 5 4 5%
N T v 4% AR 7R 1) 2R 2 AT A BRI R 4 (L3
1) o ARWFFEE X B IS HA AL R, it T AT
LLM 7£ 300 ¥ |51 2 1 5 000 45 48 4 A9 5 R HE R |
LEIRUNFE 4 TR .

T4 AMBEREIRRET

Table 4 Error rate statistics of four models %

B ml 5 R4 SIEN Bt 28
ER %X %X ID M R

DS-R1 0 0 0.48 0.24 0.78
DS-V3 0 0.34 0.18 0.26 1.66
GPT3.5 5.7 0.26 5.32 7.08 12.60
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“1. Feasibility: The plan directly achieves the operational objective of positioning our forces advantageously. By moving the

carriers to various coordinates, we are setting up a logistical network that can support future combat operations.

2. Resource Efficiency: The benefits and risks are balanced in this COA. It increases overall surveillance coverage. The

E2D aircraft, valuable for their reconnaissance capabilities, are placed in positions that leverage their detection range without ex-

posing them to unnecessary risks. The F35Cs, our primary combat assets, are grouped to maintain a strong defensive posture
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while minimizing their exposure to potential threats.

3. Environment Adaptability: The COA is designed to adapt to the dynamic nature of the environment. By positioning our
carriers at various locations, we create a flexible logistical network that can be adjusted based on future enemy movements or op-
erational needs. The E2D aircraft’s positioning allows for continuous monitoring of the battlefield, enabling us to respond to any
emerging threats. The grouped F35Cs can quickly disperse or engage as needed, providing a high degree of adaptability to
changing battlefield conditions.”

}
MRB: X EMKRLLMEER&FAE
Scene time=152 5.00 s:
LLM Response:
json
{
“task _allocation”: [
“Attack(11, —4)”,
“Attack(12, —5)”,
“Attack(13, —21)”,
“Attack(14, —22)7,
“Attack(15, —23)”,
“Move([22, 28], [680, 500, 7.8])",
“Move([31, 32, 33, 34, 35, 36, 37, 40, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55], [620, 500, 6.9])",
“Move([56, 57, 58, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70], [700, 480, 7.7])",
“Move([72, 74, 76, 80, 82, 83, 85, 88, 89, 90, 91, 941, [650, 400, 5.5])",
“Move([100, 101, 103, 104, 106, 108, 109, 110, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162,
163, 164], [700, 480, 7.7])",
“Attack([111, 112, 113, 114, 116, 117, 118, 119, 120, 122, 123, 124, 126, 127, 128, 129, 130, 131, 132, 134,
135], —31)”,
“Move([137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150], [600, 450, 7.7])",
“Move([165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 181, 183, 188, 190], [650, 420,
6.8])",
“Move([201, 202, 203, 204, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222,223, 224, 225, 226, 227, 228, 229, 230, 231, 234, 235, 238, 239, 240, 241], [600, 480, 7.8])",
“Move([243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285,
286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 300, 301, 302, 303, 304, 305, 306, 307, 311, 312,
313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 324, 326, 328, 329, 330, 331, 332, 333, 334, 335], [650, 550, 6.9])"
]
“overview”:

“1.Feasibility: The plan directly addresses the operational objective by prioritizing the elimination of enemy F35Cs and
MQ9s, which are critical threats due to their mobility and firepower. By deploying F35Cs to attack these high-value targets, we
aim to reduce the enemy’s offensive capabilities significantly. Simultaneously, UAVs are positioned to engage additional MQ9s
and provide reconnaissance, ensuring a comprehensive approach to weakening the enemy’s overall strength. The strategy is de-
signed to systematically dismantle the enemy’s mobile units, paving the way for a subsequent attack on their base.

2. Resource efficiency: The plan directly addresses the operational objective by prioritizing the elimination of enemy F35Cs
and MQ9s, which are critical threats due to their mobility and firepower. UAVs are positioned to engage additional MQ9s and
provide reconnaissance, ensuring a comprehensive approach to weakening the enemy’s overall strength. This strategy is feasible
as it leverages the long-range capabilities of our F35Cs and the expendable nature of UA Vs to achieve our goals.

3. Environment adaptability: The COA is designed to adapt to the dynamic nature of the battlefield. By positioning UAVs
at various altitudes and locations, we create a flexible screen that can shift to counter emerging threats or reinforce areas as
needed. The F35Cs maintain mobility, allowing them to adjust their targets based on real-time battlefield developments. This
adaptability ensures that our forces can respond effectively to enemy movements or unexpected changes in the combat environ-

ment, maintaining a strong offensive posture while protecting our assets.”

}
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