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Abstract: To address the complexity and real-time challenges of multi-domain collaborative decision-making in large-scale
dynamic environment, a swarm cooperation decision-making framework based on large language models, named Courses
of Action-Large Language Models (COA-LLM), is proposed. By leveraging prompt engineering, textual conversion of
environment situations, and multi-level instruction parsing, a "perception-decision-execution" closed-loop response system
is constructed. This framework overcomes the limitations of traditional target allocation methods, which are restricted to
handling discrete tasks, and achieves the unification of discrete task allocation and continuous spatial decision-making.
Finally, a swarm cooperation scenario is built in a simulation system, where general-purpose large models such as GPT and
DeepSeek are employed. Comparative experiments are conducted against algorithms based on optimization and machine
learning. The experimental results demonstrate the feasibility and effectiveness of the COA-LLM framework, highlighting
its input flexibility and output interpretability, which provides a new paradigm for the development of intelligent command
and control systems.
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Scene time = 745.00 seconds:
LLM Response:
“json

machine learning.

"task_allocation™; [
"Transport(1, [350, 500, 20])",
"Transport(2, [400, 500, 20])",
"Transport(3, [400, 450, 20])",
"Transport(4, [450, 450, 20])",
"Transport(5, [500, 350, 20])",
"Transport(6, [550, 350, 20])",
"Transport(7, [600, 300, 20])",
"Transport(8, [650, 300, 20])",
"Move(9, [350, 350, 10])",
"Move(10, [400, 200, 10])",
"Move([11, 12, 13, 14], [550, 300, 12])"
1
"overview": "
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.

o AR TR B R A SRR T R R SRAT
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2. **Resource Efficiency**: The benefits and risks
are balanced in this COA. increase overall
surveillance coverage. The E2D aircraft, valuable for
their reconnaissance capabilities, are placed in
positions that leverage their detection range without
exposing them to unnecessary risks. The F35Cs, our
primary combat assets, are grouped to maintain a
strong defensive posture 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
operational 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."
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Scene time = 1525.00 seconds:
LLM Response:
“json

~

"task_allocation™: [

"Attack(11, -4)",

"Attack(12, -5)",

"Attack(13, -21)",

"Attack(14, -22)",

"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,
94], [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],
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[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 designed to
systematically dismantle the enemy's mobile units,
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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 UAVs 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 environment, maintaining a
strong offensive posture while protecting our assets."
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