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The Problem

➢ Limited Dynamism in Game Content.

➢ Player Experience Limitations.

➢ Technical Challenges
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The Solution

✓ Large Language Models for Game Content

✓ Client-Server Architecture 

✓ Structured Generation with Validation 
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Technical Design Principles and Technologies

1) Modular Components.
Separation of concerns 

Client-server design 

Asynchronous processing

2) Technologies Game Client: Arcade Python library for graphics 

and UI

Content Server: FastAPI backend with LLM 

integration

Model: Integration with Qwen2 7B LLM 

through Ollama
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System Design
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Content Generation Pipeline Overview

➢ Multi-Stage Generation Process

➢ Generation Flow 

World 

Generation

NPC 

Generation

Quest 

Generation

Encounter 

Generation

Key principles:

Coherence across generated elements

Schema-driven validation at each stage

Contextual relationships between components
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World Structure Generation
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NPC Generation System
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Quest Generation System
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Encounter Generation 
System
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Dialogue System ➢ Dynamic Dialogue System

➢ Conversation Summarization
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Gameplay Systems
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Gameplay Loop (1/5)

NPC

Location

Quests Healing

Player Stats
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Gameplay Loop (2/5)

Player Actions

Turn indicator

Enemies
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Gameplay Loop (3/5)

Items & Description

Stats & Equipment
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Gameplay Loop (4/5)
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Gameplay Loop (5/5)
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System Performance & Reliability

➢ Response Times

➢ Success Rates

23



24

Implications & Future Directions

Game Development Implications

Future Research Opportunities

Cross-Genre Applications

• Resource optimization: smaller teams can 

create content-rich games

• Hybrid methodology: complementary 

relationship between procedural & manual 

design

• Runtime content generation: enables adaptive, 

personalized gameplay experiences

• Player-adaptive content: modify generation 

based on play patterns

• Multi-modal integration: extend beyond text 

to visuals, audio, etc.

• Advanced memory models: support long-term 

narrative arcs & character development

• Adventure games: dynamic dialogue & 

adaptive puzzles

• Strategy games: evolving factions & 

diplomacy systems

• Simulation games: realistic NPC behaviors & 

relationships

• Educational games: personalized learning 

scenarios
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Demo
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