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ABSTRACT

Text-driven panoramic video generation aims to create videos covering 360° horizontal
and 180° vertical spherical views, while maintaining the temporal and spatial consistency of
given text descriptions. It is a key capability for immersive media creation, virtual reality in-
teraction, digital world building, and embodied environment simulation. Compared with con-
ventional perspective video generation, this task not only requires accurate understanding of
textual semantics and plausible motion synthesis, but also requires maintaining globally con-
sistent visual relationships in the spherical space. Therefore, simply widening a conventional
video cannot yield a valid panoramic video. Since panoramic videos are usually represented
by equirectangular projection, the spherical signal shows non-uniform scale when mapped to a
two-dimensional plane, and requires periodic continuity along the horizontal direction. There-
fore, the model must handle spherical geometry, temporal dynamics and continuity across
longitude edges under the guidance of text.

The existing research still has limitations in data resources, model adaptation and application-
oriented validation. First, high-quality paired text-panoramic video data is still insufficient,
which makes it difficult for the model to learn the stable matching between text semantics,
temporal dynamics and spherical structure. Second, the conventional perspective video gen-
eration model lacks the inherent modeling of panoramic space. Especially, the equirectangu-
lar projection introduces strong geometric distortion in the high latitude region near the pole,
while the conventional video generation model lacks the inherent mechanism of periodic con-
tinuity through the left and right edges. Therefore, the existing methods still show obvious
limitations in high latitude distortion, seam suppression and content diversity. Third, the ex-
isting work provides limited validation for downstream tasks such as long video generation,
super-resolution, semantic editing, and video outpainting, making it difficult to fully evaluate

whether the learned representation can be transferred between panoramic applications.
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To address these challenges, this thesis systematically studies the construction of data re-
sources, the ability transfer of pretraining, the adaptation to spherical space, and the verification
of downstream applications. Firstly, to support learning spatial representation transfer from
conventional perspective videos to panoramic videos, we combine several public panoramic
video sources and build an automated pipeline for filtering, annotation, quality control and
semantic balance. This gives PANOVID, a high-quality panoramic video data set with text
annotations and various scenes. Secondly, we propose PanoWan, a panoramic video gener-
ation framework that transfers the generative capability of pretrained text-to-video models to
the panoramic domain with lightweight adaptation modules while preserving their strong pri-
ors as much as possible. Furthermore, we design latitude-aware sampling, rotated semantic
denoising, and padded pixel-wise decoding to address latitudinal scale variation and longitu-
dinal periodic continuity. Latitude-aware sampling aligns the initial noise distribution with
spherical frequency properties to alleviate structural distortion in high-latitude regions, while
rotated semantic denoising and padded pixel-wise decoding suppress semantic discontinuities
and pixel-level seams at left-right boundaries during denoising and decoding, respectively. Fi-
nally, we validate the method through quantitative evaluation, user preference studies, ablation

analysis, and multiple downstream applications.
The main contributions of this thesis are as follows:

1. We construct PANOVID, a high-quality dataset tailored to text-driven panoramic video
generation, providing reliable data support for model training, evaluation, and downstream
applications through multi-source data integration, automated filtering and annotation, and

semantic balance.

2. We propose PanoWan, a panoramic video generation framework based on a pretrained
text-to-video model, which effectively adapts conventional perspective video generation priors
to panoramic video generation with low transfer cost and demonstrates strong performance

across multiple metrics and downstream tasks.

3. We design latitude- and longitude-aware mechanisms for spherical spatial properties,
including latitude-aware sampling for alleviating high-latitude distortion, as well as rotated
semantic denoising and padded pixel-wise decoding for longitude boundary continuity, thereby

improving geometric fidelity and seam suppression in panoramic video generation.

Overall, this thesis starts from the spherical representation gap between panoramic videos
and conventional perspective videos, and combines high-quality data construction, pretrained

video prior transfer, and lightweight spherical structural adaptation into a practical solution
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ABSTRACT

for text-driven panoramic video generation. It also provides useful support for generative
modeling in complex spatial scenes and automatic immersive content creation. Experimen-
tal results show that PanoWan achieves stronger overall performance on text-driven panoramic
video generation, producing results with better semantic alignment, stronger spatio-temporal
coherence, more reasonable high-latitude geometry, and more natural boundary transitions.
It also generalizes in a zero-shot manner to downstream tasks such as long video generation,

super-resolution, semantic editing, and video outpainting.

KEY WORDS: Panoramic Video, Video Generation, Diffusion Models
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