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Transformer-Based Response Technique for Dynamic
Battlefield Incidents in Multi-Agent Systems
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Abstract: This study proposes a transformer-based approach for real-time response to dynamic
battlefield incidents in heterogeneous multi-agent environments consisting of UAVs and UGVs.
Initially, an offline global optimization was conducted to generate three million optimal response
datasets for various incident scenarios, capturing optimal combinations of agents and corresponding
missions based on agent, mission status, and incident type. Subsequently, transformer-based model
was trained to approximate these global optimal solutions, enabling responses within approximately
one second. Experimental results indicated that the transformer-based model significantly reduced
computational time compared to global optimization while maintaining high response fidelity
(75-83%). Additionally, the transformer-based model exhibited superior generalization performance
over FCNN as the number of agents and missions increased.
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[Fig. 1] Example of simulation environments. Agent trajectories
in a scenario with 6 agents and 11 missions. The colored lines
represent the paths of UAVs and UGVs, while colored boxes
indicate assigned missions (R: reconnaissance, M: mine detection,
B: battle, S: surveillance, A_: accident). Black rectangles denote
obstacles in the environment
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Flatten layer Correspond mission

[Fig. 2] Fully connected neural network structure: takes flattened
input features, processes them through three fully connected
layers, and outputs the combination of responding agents along
with the corresponding mission
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and the encoded representation are then concatenated to form the
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[Fig. 4] Initial allocation (Case 1): 1* example scenario of initial
allocation with 6 agents and 11 missions
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results between neural network (top), transformer (bottom): AS
Mission 0 represents the accident mission
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