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What’s generative infinite game?

● Generative: All the game environments, character states, character 
actions are encapsulated with generative models.

2
Confidential + Proprietary 

State

Action and 
Interaction

Environment



What’s generative infinite game?

● Generative: All the game environments, character states, character 
actions are encapsulated with generative models.

● Infinite: “played for the purpose of continuing the play”, with no fixed 
boundaries and evolving rules.
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Main Components

● Real-time controllable text-to-image generation model capable of maintaining 
character consistency and environment consistency throughout the 
generative game
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Main Components

● Real-time controllable text-to-image generation model capable of maintaining 
character consistency and environment consistency throughout the 
generative game

● A large language model acts as game engine for interactive user experience
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Controllable Text-to-Image Generation

● Latent consistency model for 
few-step inference
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● Dreambooth for 
character consistency



Controllable Text-to-Image Generation

● Dynamic regional IP-Adapter 
with block drop to mitigate 
interference.
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Evaluation -- Comparison with Previous Approach
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● Evaluation dataset: 5,000 (character image, environment description, 
text prompt) triplets

● Evaluation metrics: CLIP, DINO, DreamSim



Evaluation -- Comparison with Previous Approach
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● Our approach consistently outperforms previous approach in 
maintaining environment consistency and character consistency, 
while achieving comparable performance in maintaining semantic 
alignment.
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● Evaluation dataset: 5,000 (character image, environment description, 
text prompt) triplets

● Evaluation metrics: CLIP, DINO, DreamSim



Evaluation -- Effectiveness of Regional IP-Adapter
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● Adding block drop improves both environment and character 
consistency compared with multi-IP-Adapter.
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Evaluation -- Effectiveness of Regional IP-Adapter
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● Adding block drop improves both environment and character 
consistency compared with multi-IP-Adapter.

● Our regional IP-Adapter enhances character consistency and text 
alignment while maintaining comparable performance in environment 
consistency.
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Evaluation -- Effectiveness of Regional IP-Adapter
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● Injecting IP-Adapter with different scale can effectively balance 
character consistency and environment consistency.
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Evaluation -- Qualitative Examples
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LLM as Game Engine

● Game Engine
○ Environment control
○ Coherent story generation
○ Game mechanics
○ Prompt rewriting
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LLM as Game Engine

● Game Engine
○ Environment control
○ Coherent story generation
○ Game mechanics
○ Prompt rewriting

● Distill Gemma-2B for 
real-time interactive response

● Data collection
○ Diverse topic collection
○ Multi-round interaction data 

between the world simulation 
LLM and the user LLM.
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Evaluation -- Comparison with Large Models
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● Evaluation dataset: 100 user-simulator interaction samples
● Evaluation metrics: GPT-4 as judge
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Evaluation -- Comparison with Large Models
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● Evaluation dataset: 100 user-simulator interaction samples
● Evaluation metrics: GPT-4 as judge

● Distillation with 5k data achieves comparable performance to 
GPT-4o.
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Summary
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Thank you!

Project Website: https://generative-infinite-game.github.io/

If you have any questions, please contact jialuli@cs.unc.edu. 
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