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Discussion on Applying Reinforcement
Learning in Wargaming
Tzeng-Yuan Heh
Division of Cyber Security and Decision-Making Simulation

Abstract

As battlefield environments rapidly evolve, the question arises: Can
traditional war games effectively address the complexities of today’s
warfare and assist in personnel training and decision support? With the
rapid advancement of artificial intelligence (AI), various Al methods have
already been applied to wargaming. This paper explores the intersection of
traditional war games and Al, examining their potential synergies and
challenges.

This paper introduces hierarchical reinforcement learning (HRL)
methods in a systematic manner. Beginning with an overview of
reinforcement learning, the discussion proceeds to illustrate various path
choices and their corresponding rewards using a maze example.
Subsequently, leveraging existing literature, an HRL framework and
observation space channels are constructed to enhance the interpretation of
complex battlefield environments.

In the final stage of the wargaming case study, different discount
factors in each phased and incremental exploration were examined.
Initially, results obtained from computer software were utilized to
statistically assess the probabilities of various drone damage scenarios.
Employing Monte Carlo simulations across different rounds, the situations
in which each drone encountered attacks were systematically organized.

Subsequently, expected values with varying discount factors were
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computed to validate the accuracy of the data. A more advanced analysis
involved hierarchical reinforcement learning, wherein interactions
between different anti-aircraft missile systems were examined. Graphs and
tables derived from this analysis were used to evaluate weapon
effectiveness.

This paper aims to enhance readability by incorporating equations and
explanatory charts. The analysis results demonstrate alignment between
the methods employed in this study and the statistical data generated by
computer software. Future study will explore the integration of tools or
custom programming within the overall framework. This approach will
allow for a more detailed examination of tactical conditions, enabling the

identification of optimal strategies for decision-makers.

Keywords: Reinforcement Learning, Wargaming, War Mode
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