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Figure 1: Generated world by our IaaW. Each line represents a fixed-view video that includes our
proposed three stage of visual world generation: initialization, exploration, and continuation.

Abstract

Generating an interactive visual world from a single image is both challenging
and practically valuable, as single-view inputs are easy to acquire and align well
with prompt-driven applications such as gaming and virtual reality. This paper
introduces a novel unified framework, Image as a World (IaaW), which synthesizes
high-quality 360-degree videos from a single image that are both controllable and
temporally continuable. Our framework consists of three stages: world initializa-
tion, which jointly synthesizes spatially complete and temporally dynamic scenes
from a single view; world exploration, which supports user-specified viewpoint
rotation; and world continuation, which extends the generated scene forward in
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time with temporal consistency. To support this pipeline, we design a visual world
model based on generative diffusion models modulated with spherical 3D positional
encoding and multi-view composition to represent geometry and view semantics.
Additionally, a vision-language model (IaaW-VLM) is fine-tuned to produce both
global and view-specific prompts, improving semantic alignment and controlla-
bility. Extensive experiments demonstrate that our method produces panoramic
videos with superior visual quality, minimal distortion and seamless continuation
in both qualitative and quantitative evaluations. To the best of our knowledge, this
is the first work to generate a controllable, consistent, and temporally expandable
360-degree world from a single image.

1 Introduction

Recent advances in world models [11, 21] and video generation have enabled simulation and extension
of environments in rich, multimodal ways. World models have evolved to handle raw visual inputs,
producing videos conditioned on actions or inferred intent across domains such as robotics [41,
18], autonomous driving [48, 10], and interactive gaming [4]. Concurrently, large-scale diffusion
models [17, 7, 28, 43] and vision transformers [27] have redefined the frontier of video generation,
achieving high fidelity and temporal coherence across diverse conditions. These advancements
collectively point toward a promising new direction: building dynamic, controllable, and immersive
environments directly from visual cues.

In this work, we take a step further by proposing a novel problem: generating an explodable and
temporally extendable panoramic world from a single image—one that not only predicts future frames,
but also supports interactive viewpoint control, enabling arbitrary view rotations and continuous scene
evolution. Compared to prior methods that rely on multi-view or panoramic input, our single-image
setup significantly reduces the cost of data acquisition and aligns with the growing trend of prompt-
based generative models. Unlike traditional world models that focus on action-conditioned prediction,
our approach synthesizes immersive scenes that respond to user-specified actions, enabling both
free-form viewpoint control and continuous scene expansion.

Generating such a visual world from single image is both practically appealing and technically
challenging. It requires the model to infer latent geometry, spatial layout, and temporally coherent
dynamics from highly limited visual evidence—an under-constrained and ill-posed task. We formulate
this as a new direction in panoramic video generation, where the goal is to synthesize panoramic,
navigable, and temporally extensible video from minimal visual input.

Existing methods are not designed for this setting. Many prior approaches to panoramic video gener-
ation adopt one-shot generation strategies without temporal continuity or interaction capability. For
instance, 360DVD [38] relies on text-to-video models with limited resolution, while 4K4DGen [22]
generates each frame independently without temporal coherence. Others assume richer input such as
multi-view videos [42, 25] or full panoramic images [20, 23].

To address these challenges, we structure our solution as a three-stage generative pipeline shown
in Fig. 2: (1) World Initialization, which synthesizes a spatially complete and temporally coher-
ent panoramic video from a single image, which provides stable spatiotemporal foundation for
the subsequent stages; (2) World Exploration, which enables interactive navigation by modeling
viewpoint changes as actions, thereby embedding user control directly into the generation process;
and (3) World Continuation, which extends the scene forward in time while maintaining temporal
consistency beyond a fixed horizon. Each stage addresses a specific limitation in prior work, and
they collectively enable consistent, controllable and infinitely extensible world synthesis. To support
this pipeline, we design a visual world model, implemented by augmenting a diffusion-based video
generator with 3D Spherical Rotary Positional Encoding (RoPE) and multi-view composition. These
components equip the model with the ability to represent scene geometry and maintain diversity
across dynamic panoramic sequences. To enhance controllability and prompt alignment, we also
finetune a vision-language model (IaaW-VLM) that generates semantically grounded, view-specific
prompts conditioned on the user’s perspective. Comprehensive experiments demonstrate that IaaW is
capable of generating high-fidelity, semantically plausible panoramic videos that are both spatially
coherent and temporally smooth. To our knowledge, this is the first framework to achieve infinitely
expandable, user-controllable panoramic world synthesis from a single image.
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Figure 2: Pipeline of our proposed IaaW method, which consists of three core stages: world
initialization, world exploration, and world continuation. In the world initialization stage, given a
single reference image, we employ our finetuned IaaW-VLM to produce a holistic video-level prompt
alongside multiple view-specific prompts. These, in conjunction with the input image, are processed
by our IaaW-InitialModel (IaaW-IM) to generate the initial world video V1. World exploration stage
enables user’s spatial control over the generated scene, the rotation module transforms the video Vk
to reflect the desired viewpoint video V ′

k . In the final world continuation stage, the rotated video and
its associated prompt are fed into the IaaW-ContinualModel (IaaW-CM), which produces an extended
segment of the world. This process is inherently recursive, allowing the newly generated video to
undergo further view rotations and extensions.

2 Related Work

2.1 World Model

World models [11, 21] aim to predict the future evolution of an environment in response to specific
actions. Traditionally, these models operated in abstract spaces and were predominantly used for
planning [14, 31, 30] or policy learning [13] in reinforcement learning contexts. Recent advances in
generative modeling have extended world models to the visual domain, enabling video generation
conditioned on control inputs [49]. In autonomous driving [48, 10], models predict based on driver
actions, while in robotics [41, 18], predictions are conditioned on control signals of robots. Genie [4]
further generalizes this by learning action-conditioned dynamics from raw gameplay videos in an
unsupervised manner and WonderWorld [44] focuses on static 3D scene world generation using
Gaussian-Splatting-like representation from a single image. Notably, 3D-based world generation like
WonderWorld [44] does not produce equirectangular video but instead reconstructs a 3D world scene
using Gaussian splatting or other representations, which may enable longer exploration paths but
often suffers from artifacts inherent to splatting such as blur and point cloud sparsity. In contrast, our
method generates temporally consistent and spatially coherent dynamic video with a spherical field
of view, offering a more immersive and artifact-free experience. Leveraging the interactive nature
of the panoramic videos, we treat user-specified view rotations as world actions and generate the
corresponding next-step visual evolution, enabling immersive, controllable, and continuable world
generation.
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2.2 Video Generation

Recent advancements in diffusion models [33, 17, 34, 7, 28, 26] have propelled video generation,
with hierarchical U-Net [29] and diffusion vision transformer (DiT) [27] architectures leading the
way in spatiotemporal modeling. Approaches like Imagen Video [16] and Make-A-Video [32] extend
these models with temporal attention, while Sora [3] scales diffusion transformers for video synthesis.
In the open-source landscape, CogVideoX [43] introduces a 3D causal VAE with adaptive LayerNorm
for ef�cient spatiotemporal modeling , and Hunyuan Video [39] employs a dual-stream transformer
for enhanced text-video alignment . Wan [37] addresses high-resolution generation with dynamic
3D-VAE compression. These models highlight the growing trend toward hybrid architectures and
scaling strategies for balancing �delity and ef�ciency.

2.3 Panoramic Video Generation

Recent advances in panoramic video generation explore diverse paradigms [38, 25, 20]. 360DVD [38]
is the �rst to tackle text-to-panoramic video synthesis by integrating a 360-adapter into early-stage
T2V pipelines. However, it is limited by low-resolution training data and underpowered base models,
yielding suboptimal quality. 4K4DGen [22] proposes a training-free approach for animating 4K
panoramic images by independently rendering perspective views and spatially fusing them, while
OmniDrag [23] enables interactive control via drag-based motion manipulation. DynamicScaler [20]
enhances spatial scalability using an offset-shifting denoiser to synthesize spherical panoramas, fol-
lowed by a learned upscaling stage. Several works address panoramic video generation by outpainting
from nFOV inputs. VideoPanda [42] introduces multi-view attention to maintain spatiotemporal
consistency, whereas [25] reframes the task as video-to-video generation. In driving applications,
Panacea [40] leverages BEV representations for conditional panoramic synthesis. In contrast, our
method directly generates high-�delity, temporally coherent and continuable panoramic videos from
a single image, achieving both spatial diversity and temporal in�nity without auxiliary inputs.

3 Method

3.1 Visual World Model

Figure 3: Multi-view composition used in IaaW-
IM's MM-DiT blocks in world initialization.

Our visual world model is built on a diffusion-
based video backbone, enhanced with multi-
view composition and 3D Spherical RoPE.
To support different goals, we introduce
two �netuned variants: IaaW-InitialModel
(IaaW-IM) for world initialization and IaaW-
ContinualModel (IaaW-CM) for world continu-
ation. While sharing the same architecture, the
two models are optimized for different stages,
which are scene reconstruction from a single
image vs. temporally coherent extension.

3.1.1 Multi-View Composition

To address the limitations of one-shot condition-
ing in existing video generation models, we pro-
pose a multi-view composition method that sig-
ni�cantly enhances the quality and diversity in
world initialization. This mechanism takes two
inputs, view masks, which are binary masks that
correspond to user-speci�ed prede�ned views
(e.g., front, left, top), and view prompts, which
are prompts aligned with each masked region
generated by our IaaW-VLM, providing tex-
tual guidance for content generation from that
speci�c viewpoint. As depicted in Fig. 3, our
method begins with a single reference image, a
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