BEERRAL GameGen-X: Interactive Open-world Game Video Generation
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OGameData: A large-scale dataset with 1 million high-res game video clips and 600+ words/min caption density, designed for . GameGen-X employs a two-stage training framework: first, pretraining the foundation model for game content generation, . GameGen-X integrates a Video DiT Foundation Model with InstructNet for generating and controlling game content through
video generation and interactive control. followed by fine-tuning for interactive control. multi-modal prompts.
OGameData-GEN for generative training and OGameData-INS for instruction-based interactive control, providing detailed . Foundation Model Pretraining uses video clips with text conditions to train the model, while Instruction Tuning refines it for . The architecture uses 3D-VAE encoders to process video clips and prompts, followed by a series of spatial and temporal blocks
scene and character annotations. clip autoregression and multi-modal instruction control. for video generation.
Excels in video-text alignment, offering high-quality metadata for 150+ games through precise filtering, segmentation, and . This framework enables generation of open-domain game content and dynamic interactive video control, combining text-to- . InstructNet modifies video latents based on structured text instructions and operation prompts, enabling interactive control
annotation. video generation with player input modification. over scene dynamics and character movements.
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GameGen-X for Game Content Generation and Interactive Control Quantitative Experiment A

. GameGen-X simultaneously supports high-quality generation and interactive control, meeting the demands of content creation.
. The results demonstrate that it effectively handles diverse scenarios, from complex scene to responsive character manipulation.

. Ablation studies confirm the importance of OGameData and InstructNet, with notable drops in performance when key
components are removed.

C. Interactive Control

A. Generation Functionality

. . o . - . . . . . H . M - %k b : 13 . . . oqe
Character: Assassin : : Action: Drive the carriage Generated open -domain clip : | : c3: Fire the sky Table 2: Generation Performance Evaluation (* denotes key metric for generation ability) Table 4: Ablation Study for Generation Ability
; T - I IRONREY . [ < . : Method Resolution Frames FID*| FVD*| TVA*1+ UP*t+ MS1+ DDt SCt+ 1IQft Method FID| FVD|, TVAt UPt MStT SCt
Mira ﬁZhang et al. (2023)) 480p 60 3609 22542 027 025 098 062 094 063 w/ MiraData 3037 14236 070 048 099 094
OpenSora-Plan1 .2 (Lab & etc. (2024)) 720p 102 4070 19409 038 043 099 042 092 039 w/ Short Caption ~ 303.8  1167.7 053 049 099 094
CogVideoX-5B (Yang et al. £¢20241) 480p 49 3169 13102 0.49 037 099 094 092 053 w/ Progression 2942  1169.8  0.68 053 099 093
OpenSoral .2 (Zheng et al. (2024b}) 720p 102 3181 10163 050 037 098 090 087 0.52 Baoline e uErE O W omp e
GameGen-X (Ours) 720p 102 2521 759.8 087 082 099 080 094 050
Table 3: Control Performance Evaluation (* denotes key metric for control ability) Table 5: Ablation Study for Control Ability.
Method Resolution Frames SR-C*1 SR-E*1 UP1T MST DDT SCtT 1IQft
. ; . . . Method SR-Ct SR-Et UPt MSt SCt
) . C4: Show the night C5: Show the fog Ce: Darken the sky C7: Show the sunset OpenSora-Plan1 2 (Lab & etc. (2024))  720p 102 266%  317% 046 099 072 090 051 —
Event: Heavy rain : ‘ w/o Instruct Caption ~ 31.6%  20.0% 034 099  0.87
CogVideoX-5B (Yang et al. (2024)) 480p 49 23.0%  303% 045 098 063 085 055 wio Decomposition ~ 32.7%  23.3% 041 099  0.88
OpenSoral.Z (Zheng et al. ‘4202413)) 7201) 102 21.6% 14.2% 0.17 0.99 0.97 0.84 0.45 w/o InstructNet 123% 1»75% 016 098 086
Functionality and Pipe/ine GameGen-X (Ours) 720p 102 63.0% 56.8% 0.71 0.99 0.88 0.88 0.44 Baseline 45.6 % 45.0% 0.50 0.99 0.90
e GameGen-X supports open-domain game video generation with rich diversity in styles, characters, Conclusion

environments, and actions. (Fig. A)

e GameGen-X is the first diffusion transformer model tailored for open-world game video generation with

It enables fine-grained functionality control, allowing users to specify character and environment _ . .
multi-modal interactive control capabilities.

elements such as actions and events. (Fig. B)
* By leveraging the large-scale OGameData and a two-stage training framework, the model effectively

 Interactive control is supported via structured text prompts and keyboard inputs, enabling scene and o . . . :
unifies content generation and controllable video continuation.

character manipulation to respond to users’ control signals. (Fig. C)
« This work demonstrates the feasibility of automated game content creation, shows the possibility or
future research on data-driven and user-guided game design. y

B. Open-domain Generation

 In practice, users first generate an initial video clip from any prompt (e.g., “foggy desert at sunset”), then
interactively modify it using control inputs or visual cues, which simulates the gameplay procedure.
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