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1 More Experimental Results

Framework comparisons with prior works. Fig. [2]illustrates the framework comparison between
our PlayerOne and other competitors. Prior studies [4} |16, 2] have mainly concentrated on simulations
within game-like environments, yet they often fail to accurately replicate real-world scenarios. Within
these simulated environments, users are typically restricted to performing predefined actions, such
as directional movements. This limitation confines user interactions to a constructed world, thereby
restricting the execution of freeform movements akin to those in real-world settings. Existing realistic
world simulators [8 |10} 1] often focus solely on world-consistent generation, lacking mechanisms
for human movement control. As a result, users are relegated to passive observers, rather than active
participants, within the environment. This significantly impacts the user experience by hindering the
formation of a genuine connection with the simulated world. In contrast to these limitations, our
approach enables freeform motion control for users, enhancing their interactive experience.

More visualization results. Here we provide more simulated results in Fig. [3|and Fig. 4] In terms
of first-person action alignment and world consistency, we have achieved outstanding results in both
game and real-world scenarios. Additionally, we selected highly dynamic settings, such as driving
scenes, where our method successfully models the world with high accuracy while maintaining
excellent video fluidity. More visualization results can be referred in the submitted video.

Visualization of the scene reconstruction. This section presents a comprehensive visualization
of the reconstructed scenes using our PlayerOne. As illustrated in Fig. [T} our approach adeptly
reconstructs both scenes and video frames through a progressive methodology. This ensures not only
inter-frame coherence but also overarching scene consistency across a diverse array of scenarios.
Specifically, the method seamlessly integrates temporal and spatial elements to maintain visual
congruity, even in complex environments. The robustness of our technique is further reflected
in its capacity to adapt to varying scene dynamics and compositions, thereby offering a reliable
framework for generating high-quality, consistent video outputs. Through these visualizations,
the effectiveness of our PlayerOnein achieving smooth and coherent reconstructions is clearly
demonstrated, highlighting its potential applications in advanced graphical simulations and interactive
environments.

Investigation on the impact of rendering. In addition to analyzing DuST3R [14] within the
manuscript, we extend our comparison by substituting the point map rendering technique with several
alternative methods, including MonST3R [17]] and MASt3R [6]. As detailed in Table[T} our approach
exhibits remarkable generalization capabilities across the spectrum of rendering strategies. This robust
performance underscores the versatility and adaptability of our method, making it highly effective
in accommodating diverse rendering paradigms. By integrating various rendering methodologies,
we showcase the method’s extensive applicability and resilience in maintaining high-quality outputs,
regardless of the specific techniques employed. The comparative analysis further reflects our method’s
potential for broad applicability in dynamic, real-world settings, demonstrating consistent, optimal
performance in diverse operational contexts.

Submitted to 39th Conference on Neural Information Processing Systems (NeurIPS 2025). Do not distribute.
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Table 1: Investigation on the impact of different rendering methods. Our PlayerOne shows great
robustness against different rendering methods.

DINO-Score (1) CLIP-Score () MPIJPE () MRRPE (J) PSNR(1) FVD(]) LPIPS(})

CUT3R [13] 67.8 88.2 127.16 163.62 50.3 236.12  0.0663
MonST3R [17] 67.1 88.4 127.68 164.90 49.8 235.09  0.0771
MASt3R [6] 67.4 87.8 127.35 163.06 50.1 240.10  0.0724

Table 2: Investigation on the impact of different filtering ratios.
Ratio DINO-Score (1) CLIP-Score (1) MPIPE () MRRPE (]) PSNR(1) FVD (]) LPIPS(])

0 64.2 85.0 123.50 158.10 47.5 228.50  0.0587
5 65.4 86.5 125.00 160.20 48.7 230.75  0.0600
10 67.8 88.2 127.16 163.62 50.3 236.12  0.0663
15 66.0 87.2 126.00 162.00 49.8 234.00  0.0640

Investigation on the impact of filtering. In this study, we examine how the filtering ratio affects
model performance. As demonstrated in Table 2] increasing the filtering ratio leads to a decline in
model performance, which can be attributed to insufficient data. Conversely, the absence of filtering
also causes performance deterioration, primarily because noisy data is introduced during training,
negatively impacting the accuracy of action alignment. Therefore, we have determined that a filtering
ratio of 10% optimizes performance.

2 Broader Impact

The proposed PlayerOne for video generation, designed to facilitate freeform human motion control
within environments created from user-provided images while producing world-consistent videos,
demonstrates considerable potential across diverse domains. It is particularly adept at generating
engaging and dynamic educational content, thereby fostering experiential learning through interactive
simulations. Moreover, the model optimizes the production of high-quality, consistent visual content
for films, television, and online media, dramatically reducing both production time and costs. It
also enables the creation of interactive narratives, allowing users to influence the storyline through
their interactions within the generated environments, thus enhancing user engagement and narrative
immersion. Beyond these applications, the world model serves as a valuable tool for research
on human behavior and interactions within controlled virtual settings, offering insights for fields
such as psychology, sociology, and human-computer interaction. By integrating these capabilities,
the proposed world model not only amplifies existing applications but also paves the way for
novel research and development, significantly contributing to technological progress and societal
advancement.

3 Limitations & Discussion

While significant strides have been made in egocentric interaction and coherent world modeling,
certain limitations persist. Despite the compelling outcomes, the performance in game scenarios
is somewhat diminished compared to realistic scenarios, likely due to the disproportionate amount
of realistic training data available. Moreover, in highly dynamic scenes, predictions may falter,
reflecting the constraints inherent in the current base model. Future research endeavors could
potentially overcome these challenges by investigating novel action representations, incorporating an
expanded dataset for game scenarios, and adopting a more robust base model.

4 License of assets

Datasets (Apache 2.0 License) Nymeria [9]/FT-HID [Sl]/EgoExo-Fitness [7]] (Creative Commons
Attribution 4.0 International), EgoExo04D [3]|/Egovid-5M [15](MIT License).

Codes The official repository of Aether [11] (MIT License), the official repository of Cosmos [1]]
(Apache 2.0 License), the official repository of Wan2.1 [[12]] (Apache 2.0 License).



Figure 1: The reconstructed scene of our PlayerOne. Our PlayerOnecan achieve relatively precise scene

reconstruction by jointly modeling of video frames and scenes.
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Figure 2: Difference between our PlayerOneand prior works. Our PlayerOnecan enable freeform movements
in the simulated world and achieve great world consistency across diverse scenarios.
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Figure 5: More visualization results generated by our PlayerOne. Our method demonstrates great superiority
in both motion alignment and environmental interaction across different domains.
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Figure 6: More visualization results generated by our PlayerOne. Our method demonstrates great superiority
in both motion alignment and environmental interaction across different domains.
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