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ABSTRACT

CRISIS-AWARE AND MEMORY-AUGMENTED AGENTIC Al
FOR REAL-TIME STRATEGY GAMES

By

Ghaly Kanz Razan
Joseph Andreas S.Kom., B.Eng., M.Sc, Advisor
Feraldo Lim, S.T, Co-Advisor

SWISS GERMAN UNIVERSITY

This research presents the design and evaluation of a crisis-aware and memory-
augmented agentic artificial intelligence (AI) framework for Real-Time Strategy
(RTS) games. The study aims to overcome key limitations in existing RTS Al
systems, specifically the lack of crisis awareness, long-term strategy coherence, and
limited integration of memory and crisis modules. A prototype-based experimental
approach was employed using Unity and the ML-Agents Toolkit, integrating Python
for reinforcement learning and memory augmentation through semantic and episodic
components. The architecture consists of four primary modules: Perception, Planning,
Execution, and Reflection. Together, they enable adaptive reasoning, strategic
learning, and rapid crisis response. Evaluation was performed using simulated
matches against baseline agents (Scripted Al and RL-only AI) under both normal and
crisis conditions. The proposed Al achieved an 80.0% Win Rate, significantly
outperforming baselines, while demonstrating swift recovery times verified by
statistical significance (p < 0.05) and maintaining competitive resource efficiency.
Results indicate that combining crisis-awareness and memory augmentation enhances

adaptability and stability.

Keywords: Agentic Al, Large Language Models (LLM), Crisis Detection, Memory
Augmentation, Real-Time Strategy Games, Unity MI-Agents.
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