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Abstract
The rapid advancement of Generative AI has introduced new opportunities
in game design by enabling dynamic content generation during
runtime. While dynamic-generative games offer rich and adaptive
player experiences, designing such games presents unique challenges:
ensuring contextual coherence and mitigating the uncertainty of the
generative models. We present OzWon, a dynamic-generative game
co-directed by a human Game Master (GM) and a generative AI
agent. OzWon is a text-driven role-playing game in which players
freely interact with the game by declaring their actions through text
inputs. The LLM-based system interprets players’ actions, generates
output dialogues, and systematically progresses the game scenario.
OzWon introduces a dedicated runtime authorization framework
that allows the GM to efficiently supervise and revise dynamically
generated content. We conducted a user study involving 22 participants
to observe how GMs and the players engage with the dynamic-
generative gameplay under our framework. Our qualitative findings
identify four distinctive authorization strategies, revealing how users
perceive and behave in co-directing the dynamic-generative gameplay
with the AI system.
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1 Introduction
The recent advancement of generative AI has led to the emergence of
entirely new forms of digital games, where the content is dynamically
generated on demand at runtime. Instead of providing a set of
pre-defined choices, the dynamic-generative game system enables
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players’ spontaneous behaviors by generating responsive content at
runtime, providing high player agency and personalized experience.
However, designing a plausible player experience in dynamic-generative
games poses a unique challenge due to an inherent technical limitation
of generative AIs. It is virtually impossible to guarantee the quality of
the runtime-generated components. Ensuring that generated content
aligns with the game’s context requires dedicated logical and contextual
constraints, which degrade output quality in high chance [3, 4].
Moreover, generation delays caused by multiple rounds of validation
and refinement severely interrupt the player experience.

In this work, we explore designs to leverage human–AI co-authorization
to overcome the aforementioned challenges of dynamic generative
games while providing engaging authorizing experiences. We present
Oz-in-Wonderland (OzWon), a text-driven role-playing adventure
game co-directed by a human Game Master (GM) and a Large
Language Model (LLM) agent. The LLM agent functions as the core
system, not only producing narration and dialogue but also executing
system behaviors such as changing scenes, updating player states,
and playing interactable events. The player progresses through the
game by freely declaring their actions through text inputs, and the
system generates the corresponding outputs in a turn-based manner.

Inspired by the TableTop Role-playing Game (TRPG), we incorporated
GM user as a unique role who participates in the gameplay along
with the player. The GM supervises the runtime-generated content
and improvisationally co-directs the scenario. Before the generated
output is delivered to the player, the GM pre-reviews and revises
the output, fixing potential errors and modifying content in cases to
direct gameplay in a plausible flow. By developing OzWon, we
investigate design strategies for i) supporting users in properly
authorizing the dynamic-generative games and ii) directing generative
models to provide engaging game content under human-AI co-
authorization.

To examine the authorization behaviors and user experiences
during actual gameplays, we conducted a user study involving 22
participants (11 GMs and 11 players), where each GM-player pair
played an exemplary scenario through the OzWon system. The
majority of participants enjoyed the gameplay and were able to
successfully progress through the scenario, even when the generative
system produced critical errors, including logical inconsistencies
and hallucinations. Through in-depth observation and qualitative
analysis, we identified distinct authorization strategies of GM participants
and players’ varying expectations addressing both emergence and
controllability. Based on our study results, we discuss broader design
implications for supporting runtime authorization for dynamic-generative
systems and providing a satisfying player experience in generative
games.
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2 Related Work
2.1 Dynamic Content Generation
For decades, game design has explored dynamic content generation
to enhance player agency and enrich gameplay by providing a
variety of interactive content during playtime. Procedural Content
Generation (PCG) is a prominent approach to automatically generate
multiple variations of context-specific game content [29]. Beyond
efficiently generating extensive content, PCG is widely adopted
to provide a variety of content during runtime. Rogue [12] is a
representative game that provided dynamically generated content at
an early stage, where the level structures, enemies, and items are all
randomly generated at each playthrough.

Recent advances in AI techniques have enabled real-time generation
of sophisticated multi-modal components involving design artifacts
and interactive behaviors. Generative models enable systems to
produce assets adapted to various game contexts without a dedicated
training dataset, allowing runtime generation of multi-modal assets
including 3D meshes and textures [10, 25, 26, 35]. Moreover, LLMs
provide systems with the ability to deeply reason about dynamic
scenes, player interactions, and game mechanics, facilitating the
generation of design elements including narratives and quests [2,
20, 31, 37]. Multiple studies further extend the scope of dynamic
content through interactive behavior generation. Park et al. [24]
provided an initial generative framework where the multiple LLM-
powered agents dynamically plan their behaviors and spontaneously
interact with the game environment in runtime. LLMR [9] presented
a holistic Mixed Reality framework for runtime generation and
modification of interactive 3D scenes. GROMIT [14] developed a
runtime behavior generation system where users can dynamically
create interactions within the virtual scene. DreamGarden [11] presented
a system that hierarchically plans and generates an interactive scene
from a high-level user prompt. Such works involve multiple sequential
LLM modules to interpret user input, understand scene context, plan
for the generated structure, generate multi-modal components for
the output (including codes and assets), and iteratively debug the
final output.

However, runtime generation still reports high rates of failures and
requires large latency in the LLM-driven iterative refinement process.
Previous work reported an average latency of about 90 seconds
for a single prompt in asset generation, with even longer delays
around 170 seconds for processing sequential prompts [9], which
would substantially degrade player experience in a game context.
Our work aims to provide a practically satisfying user experience
with dynamic generation by involving real-time refinement through
human-AI cooperation. We investigate designs to efficiently support
GM users in verifying and revising the AI generation.

2.2 Authorizing Generative AIs
Despite its transformative ability in providing extensive content on
demand, dynamic generation involves an inherent risk of uncertainty
that the designers cannot completely control the content generated
at runtime. Studies frequently report that LLMs have a high chance
of hallucination and errors when the logical complexity of the
context grows, which is also a common issue in game content
generation [27]. Diverse research tackles such limitations through
technical improvements. Retrieval-Augmented Generation (RAG) [19]

and Chain-of-Though (CoT) [33] methods are well-known techniques
to minimize uncertainty in LLM reasoning. Constrained generation
approaches improve the reasoning capability of the LLMs by providing
strict generation constraints to the models through dedicated decoding [4,
5]. Several studies present iterative LLM module structures to identify
errors or self-verify the result [15, 16, 30, 34].

Recent research in the HCI domain investigates systems to support
users in authorizing AI-generated results. Diverse studies explore
interface designs that help users understand the generation space and
efficiently realize their design intents through iterative refinement
processes, including adjusting parameters and partially modifying
the output [9, 11, 17, 32, 36]. Research including Guzdial et al.
explored mixed-initiative level design system that enables users to
sequentially achieve their design goals in a turn-based co-creation
procedure with AI agents [1, 8, 13]. Reza et al. provided a writing
interface that enables users to rapidly explore multiple generative
variants and refine their creation [28]. Lu et al. presented a visualized
interface to support users in properly predicting runtime behaviors
and authorizing complex interactive narrative space co-generated
with an LLM agent [20].

Following such a line of work, OzWon applies a runtime authorization
interface to the dynamic-generative game system. We delegate complex
decisions occurring in runtime generation to human users, considering
that such context-specific judgment lies beyond the capability of the
current AI techniques. We separated the roles between the GM and
the player user, encouraging GM users’ manual authorization to be
performed in a playful manner while ensuring players engage in the
gameplay without being aware of the AI performance.

3 System Overview
OzWon is a text-driven role-playing adventure game that progresses
in a turn-based manner. The player and the GM participate in the
session together through dedicated clients. The player client consists
of a text input interface, a dialogue window, and a 2D scene image
(Figure 1-A). At each turn, the player declares their behavior through
a text input, which is sent to both the GM client and the LLM-
powered generator server. The generator takes the player’s input
along with the current scene information, the overall scenario, and
the ongoing game progress.

Upon the generation, the output is first sent to the GM client. The
GM reviews it and decides whether to accept or revise (Figure 1-C).
For the revision, the GM may directly modify the text or regenerate
the entire output (Figure 1-D, details in Section 4.3). As the GM
finalizes the revision and confirms the output, the player receives
the result. The player client displays narrations and dialogues, while
executing system events according to the output (Figure 1-B). For
instance, when the player declares "I will take the cookie", the
narration "You put the cookie in your pocket" is displayed, a cookie
item pop-up appears on the screen, and the player’s inventory is
updated with the cookie item. The generative system primarilly
produces outputs to direct the player into a predefined scenario. The
scenario is constructed through the GM client before the gameplay.
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