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Wargaming and Simulation Integration:
Theory and Practice
Chuan-Kai Lin

Division of Cyber Security and Decision-Making Simulation
Abstract

Wargaming and modeling simulations are indispensable tools for
modern warfare planning, preparation, and assessment. Their application
provides decision-makers and commanders with a crucial basis for making
informed decisions. In military decision-making processes, the steps of
"COA development", "COA analysis" and "COA comparison" can
integrate qualitative wargaming methods to develop and analyze feasible
action plans; quantitative modeling simulations can then be used to
scientifically and quantitatively compare the benefits of different action
plans to identify the optimal one.

In terms of wargaming education and training, computerized wargame
systems can dynamically present the operational environment, scenarios,
and enemy threats, helping participants immerse themselves in the
operational context of the wargame. This immersion aids in developing and
analyzing responsive action plans. Additionally, modeling simulations can
run multiple iterations to analyze the strengths and weaknesses of action
plans, providing participants with further insights for refinement and

improvement.

Keyword: Wargaming, Modeling Simulations, Military Decision-Making

Processes, Cost analysis
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Study on Strengthening the Resilience of
Critical Infrastructure Protection by
Computer-Assisted Simulation
Chung-Ping Duh

Former Assistant Research Fellow

Abstract

The implementation of annual disaster prevention and rescue drills at
all levels of government units in Taiwan often faces shortcomings such as
sketchy design, incomplete task assignment, and lack of interaction
between commanders and staff. To address these issues, computer-assisted
simulation has become an essential tool for disaster prevention drills.

This study introduces MASA Synergy, a new generation crisis
management tool developed by the French MASA Group, which utilizes
artificial intelligence algorithms for concept development, process
rehearsals, plan validation, command center exercises, crisis management,
strategic planning, after action review, operational procedures and resource
analysis.

The study conducted expert discussions to design scenarios and
responses focusing on Taipei City and its surrounding areas. The scenarios
involved foreign forces disrupting social stability by damaging an
electricity substation using drone-delivered explosives in Nangang District
while releasing a poisonous agent in the metro station. Taipei City
Government immediately raised the level of disaster preparedness and
dispatched police, firefighters, and medical units to coordinate response
efforts to minimize casualties.

The study compared two scenarios to evaluate the benefits of
introducing computerized simulation in disaster prevention drills. The

results provided decision-making assistance information to homeland
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security officials, promoting optimized infrastructure protection measures
and loss reduction.

While simulation results showed minimal variation between
scenarios, detailed examination by experts is necessary. This study
demonstrates that introducing computerized disaster prevention simulation
enhances traditional paper-based exercises by providing visual analysis,
situation assessment, risk evaluation, personnel/facility damage
assessment, and developing optimal supporting measures to enhance

facility resilience.

Keywords: CIP, MASA Synergy, Social Resilience, Wargame
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Simulation Analysis of the Sortie
Generation Capabilities of U.S. and
Chinese Aircraft Carriers
Pei-Shiue Hsieh
Division of Cyber Security and Decision-Making Simulation

Abstract

China's third aircraft carrier, Type 003 Fujian, was launched in June
2022 and is undergoing sea trials, marking a significant escalation in
military pressure exerted by the People's Liberation Army (PLA) vis a vis
the First [sland Chain. This development intensifies maritime competition
between China and the United States. The Sortie Generation Rate (SGR) is
a crucial metric to measures the operational capability of an aircraft carrier.

The author developed a mathematical model, using data from a U.S.
Navy exercise, Surge 97, as the baseline to calculate SGR. The results
indicated that over a four-day period, the U.S. carrier Nimitz completed 769
strike sorties, averaging 3.56 sorties per aircraft per day. In contrast, the
Fujian achieved 403 strike sorties, with an average of approximately 2.96
sorties per aircraft per day. The primary factors contributing to the disparity
in maximum sortie rates between U.S. and Chinese carriers include
hardware specifications such as ‘full displacement’, ‘deck size’, and ‘the
number of catapults and elevators.

These elements fundamentally determine both the frequency of sorties
and the maximum number of aircraft that can be launched in each mission
cycle. While improvements in personnel training and other soft factors can
enhance operational efficiency, they are unlikely to overcome inherent
physical limitations. Future research can leverage this mathematical model
for integration into various computer wargaming systems to simulate

scenarios involving carrier operations.
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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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The Use of Large Language Models in
Military Computer Simulations in
Taiwan’s Army

Yu-Yau LUO

ABSTRACT

This study aims to explore the potential applications and impacts of
large language models in military wargaming for Taiwan’s army. It also
seeks to analyze how rapidly deployable large language models can
enhance the Military Decision-Making Process (MDMP) to improve the
efficiency and effectiveness of wargaming.

Study results indicate that large language models demonstrate
extensive application potential in decision-making processes. Specifically,
they can accelerate the generation of action plans, enhance military
simulations and rapid battlefield prediction capabilities, improve the
accuracy of enemy situation analysis and forecasting, generate diverse
action plans, enhance the ability to capture battlefield information, and
improve the realism and dynamism of simulation exercises.

However, the study also highlights the challenges that may arise during
the implementation process, such as information security, ensuring
harmonious human-machine collaboration, enhancing the transparency
and interpretability of models, and addressing ethical concerns related to
Artificial Intelligence (AI). Therefore, it is advisable to commence
extensive research and development of military Al technology, enhance the
training of relevant professionals, and establish appropriate policy

frameworks to address these challenges.

Keywords: Large Language Model, Generative Adversarial Network,
COA-GPT, Military Decision-Making Processes, Al ethics
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The Impact of the Russia-Ukraine War on
OSINT and Military Simulation: Trends
in Intelligence Democratization

Chang-Ching Tu

Associate Professor, Graduate Institute of Strategic Studies, INDAC,

National Defense University
Abstract

On August 6, 2024, Ukraine executed a meticulously planned cross-
border incursion into Russia's Kursk region, penetrating 30 kilometers into
Russian territory and occupying a substantial area of land. Foreign media
attributed Ukraine's successful operation to factors such as

nn

"confidentiality," "accurate intelligence analysis," and "deployment of elite
units". This military action was supported by comprehensive open-source
intelligence (OSINT) from various think tanks, including the British
International Institute for Strategic Studies (IISS) and the American
Institute for the Study of War (ISW). International media outlets like BBC
and CNN provided real-time supplementary reports using satellite imagery
and on-site photographs. Additionally, non-state actors and international
volunteers established platforms such as DeepStateMap.Live to present
interactive battle situations and disclose Russian troop movements. These
developments have gradually lifted the fog of war, demonstrating the
increasing diversification of OSINT sources since the outbreak of the
Russia-Ukraine conflict and highlighting the impact of intelligence

decentralization and democratization on traditional intelligence collection

and analysis models.
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This article examines the niches and challenges for state actors in
intelligence collection, analysis, and application amidst the changing trend
of intelligence democratization. Furthermore, it explores how OSINT,
which contains extensive physical and human information about the
ground combat environment, supports military intelligence preparation of
the battlefield, action plan development, war game/model simulations, and
comparative analysis of action plans, thereby enhancing the effectiveness
of military decision-making. Given these developments, this study
advocates for intelligence reform in Taiwan, proposing the establishment
of long-term cooperation frameworks with other nations. Additionally, it
suggests allocating budgets and forming flexible public-private
collaborative OSINT groups to effectively integrate the substantial
intelligence assistance capabilities of domestic and foreign non-state

actors.

Keywords: Intelligence  Democratization, OSINT, Intelligence
Preparation of the Battlefield (IPB), War Game, Modeling &
Simulation(M&S), Russia-Ukraine War
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