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Introduction

e MIMIC brings human-like diversity into automated game testing.

e By integrating personality traits into Large Language Model
(LLM)-based agents, it adapts flexibly across multiple open- and
closed-source games.

e MIMIC achieves superior coverage and solution diversity over SOTA
baselines, bridging Al testing and realistic human playstyles.

e The global video game market reached USD 298.98 Billion in 2024 [1],
emphasizing the growing need for effective quality assurance.

e Manual playtesting is both costly and time-consuming, motivating the
use of automated, agent-based testing, where agents play and evaluate
games autonomously.

e However, most agents focus on task optimization, producing repetitive
and homogeneous behaviors under similar scenarios, unlike real players
who exhibit diverse, personality-driven strategies.

Approach
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e |n each iteration, the system plans, executes, and reflects, forming a
closed feedback loop for goal-driven game testing.

e The Planner is prompted with seven predefined personalities [2],
Achievement, Adrenaline, Aggression, Caution, Completion, Curiosity, and
Efficiency, to shape decision styles.

e Guided by personality and retrieved memories, the Planner generates
action plans suited to the current in-game context.

e The Executor interprets these plans into concrete in-game actions or
code/parameter operations, interacting directly with the game under test.

e The Summarizer observes outcomes, errors, and logs, producing
feedback and critiques for self-correction.

e These summaries are stored in the Memory System as new experiences,
allowing future planning to adapt dynamically.
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Fig. 1. Task completion performance of MIMIC and the state-of-the-art (SOTA) agent in Minecraft.

e MIMIC is more effective at solving tasks than ODYSSEY, the SOTA
LLM-based agent, in Minecratft (Fig. 1).
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Fig. 2. Distribution of action types in solutions generated by three representative MIMIC agents with
distinct personality traits for the task “Gather 1 Diamond”.

Behavioral Comparison (Fig. 2)

e Aggressive agent: 15.2 % of actions involve combat, whereas others
average only 2.0 %.

e Adrenaline-seeking agent: actively crafts swords and explores high-risk
areas to engage enemies.

e Cautious agent: avoids combat entirely and is the only one that crafts
torches before mining.

e SOTA agent: performs none of these behaviorally distinctive actions.

Conclusion & Future Work

e By emulating the diversity of human playstyles, MIMIC advances
automated testing toward real-world applicability in the game industry.

e Personality-driven agents demonstrate human-like adaptability and
provide new opportunities for behaviorally rich game evaluation.

e This paradigm can also extend to User-Interface (Ul) testing and
Human-Computer Interaction (HCI), where diverse behavioral paths
reveal edge cases often missed by traditional tools.
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