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Abstract. What if a world simulation model could render not an imag-
ined environment but a city that actually exists? Prior generative world
models synthesize visually plausible yet artificial environments by imag-
ining all content. We present Seoul World Model (SWM), a city-
scale world model grounded in the real city of Seoul. SWM anchors au-
toregressive video generation through retrieval-augmented conditioning
on nearby street-view images. However, this design introduces several
challenges, including temporal misalignment between retrieved references
and the dynamic target scene, limited trajectory diversity and data spar-
sity from vehicle-mounted captures at sparse intervals. We address these
challenges through cross-temporal pairing, a large-scale synthetic dataset
enabling diverse camera trajectories, and a view interpolation pipeline
that synthesizes coherent training videos from sparse street-view images.
We further introduce a Virtual Lookahead Sink to stabilize long-horizon
generation by continuously re-grounding each chunk to a retrieved im-
age at a future location. We evaluate SWM against recent video world
models across three cities: Seoul, Busan, and Ann Arbor. SWM out-
performs existing methods in generating spatially faithful, temporally
consistent, long-horizon videos grounded in actual urban environments
over trajectories reaching hundreds of meters, while supporting diverse
camera movements and text-prompted scenario variations.
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1 Introduction

World models aim to learn internal representations of environments and predict
their future states [12]. With recent advances in video generation, such models
have rapidly evolved toward video world simulation, where sequences of frames

∗Equal contribution. †Co-corresponding authors. The first author conducted
this work as part of the NAVER Cloud Residency Program.

https://orcid.org/0000-0002-8433-9284
https://orcid.org/0009-0007-8168-2988
https://orcid.org/0009-0004-5199-0662
https://orcid.org/0009-0000-6778-3570
https://orcid.org/0000-0002-7729-9456
https://orcid.org/0000-0002-0423-0415
https://seoul-world-model.github.io/


2 Seo et al.

!"#$%& &%' ()* +, -#*'./

0123

4.5123

!6)2' 7+89#::)1);;')*1<'&='', >2?>(*);'*>./

0123

4.@123

A)B 6); A<B 7','*)&'8 C'>D:&>

Fig. 1: Seoul World Model (SWM) generates videos over a kilometer grounded in
a real city. A camera trajectory placed on a map produces continuous dynamic video
depicting actual surroundings along the route. Users can further reshape the scene
through text prompts, enabling imaginative scenarios.

are generated conditioned on images, text prompts, and user actions, treating
each frame as a predicted state of a simulated world [1,7,8,13,20,24,32,46,61,62].
These models can generate dynamic and interactive environments, including
object motion, weather changes, and physical interactions. Yet they operate
entirely within imagined worlds: given a starting image, everything beyond it,
e.g ., the geometry of unseen streets, distant buildings, is imagined by the model.

What if a world model could operate on a world that physically
exists? Users could navigate familiar city streets and experience hypothetical
scenarios, such as a massive wave engulfing one’s own city, or exploring familiar
streets under a golden sunset. In addition, such a real-world grounded simu-
lation would enable urban planning visualization, autonomous driving scenario
generation, and location-based exploration [9,17,39]. Yet this direction remains
unexplored: while large-scale 3D reconstruction systems model real cities [29,44],
they are fundamentally static and lack generative simulation capabilities, and
no world simulation model has been grounded in a specific real-world location.

We formalize this goal as real-world grounded video world simulation
and instantiate it in Seoul, a large and densely structured metropolis, introduc-
ing Seoul World Model (SWM). Our key observation is that widely available
street-view photographs provide a scalable source of location-specific visual ref-
erences. SWM fine-tunes a pretrained video world simulation model [1] on 440k
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