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Performance Analysis of Al-based Combat Decision Support
System using Multi-Agent Reinforcement Learning and Bayesian
Decision-Making
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Abstract

This paper analyzes the performance of an Al-based combat decision support system that applies Multi-Agent
Reinforcement Learning(MARL) and a Bayesian decision-making framework under uncertainty. Five agents are
designed to make optimal decisions among four possible actions in various battlefield scenarios, with simulations
conducted across 1,000 scenarios at five levels of uncertainty (0.1, 0.3, 0.5, 0.7, 0.9). The experimental results show
that decision-making accuracy reached up to 92% at low levels of uncertainty, while resource efficiency maintained a
high average of 0.65. Furthermore, the cooperation among agents was observed to be 0.69 at an uncertainty level of
0.5, and response time increased exponentially as uncertainty rose. These results suggest that the proposed system is
effective for real-time decision-making and resource management in battlefield environments, particularly demonstrating
high decision-making accuracy and resource efficiency at lower levels of uncertainty.

Keywords

multi-agent reinforcement learning, MARL, bayesian decision-making, combat decision support system, uncertainty analysis,
real-time resource management
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