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Fig. 1: We propose CameraAnything, the first unified video editing framework
that enables comprehensive camera control, including novel trajectory manipulation,
multi-shot transitions, resolution adaptation, and focal length adjustment in a single
framework, demonstrating strong potential for cinema-level video editing.
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Abstract. We introduce CameraAnything, the first unified frame-
work for camera controlled video editing that enables joint control of
both intrinsic and extrinsic camera parameters. Existing approaches ei-
ther rely on expensive 3D reconstruction to achieve full camera function-
ality or restrict editing to extrinsic parameter manipulation. Moreover,
the coupled influence of intrinsic and extrinsic parameters on video ap-
pearance makes disentangled modeling particularly challenging. To ad-
dress this, we adopt per-pixel Plücker ray injection alongside resolution-
aware 3D RoPE in self-attention, building both camera conditioning and
spatial positional encoding on the target latent to jointly control cam-
era position, focal length, and native resolution editing without cropping
or outpainting. To overcome the scarcity of paired training data, we
further develop a scalable synthetic pipeline that constructs diverse dy-
namic scenes through structured multi-camera recording and generates
synchronized videos with varied camera configurations. With a tailored
orthogonal training strategy, CameraAnything enables expressive video
reshooting with arbitrary viewpoint control, focal length adjustment, res-
olution adaptation, and multi-shot transitions within a single generation
process, offering strong practical value for cinematic video editing and
cross-platform content adaptation in video production.
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1 Introduction

Controlling the camera is fundamental to visual storytelling. Recent advances in
generative video models enable controllable camera movements, allowing users
to reshoot existing videos with novel camera motions [2,7,23]. Such capabilities
promise to democratize cinematic video production by enabling complex camera
effects without requiring professional equipment or multi-camera setups.

Expressive camera language arises from the joint manipulation of extrinsic
parameters (camera position and orientation) and intrinsic parameters (e.g., fo-
cal length and resolution), which determine scene projection, framing, and viewer
attention. Despite promising progress, state-of-the-art camera-controlled video
editing methods support only extrinsic pose control and lack intrinsic parameter
manipulation such as focal length, limiting their ability to reproduce expressive
camera language [2,7,23]. Moreover, many methods assume fixed resolutions or
aspect ratios, restricting applicability across diverse display platforms.

In this paper, we present CameraAnything, the first unified framework for
camera-controlled video editing that supports expressive camera language. As
illustrated in Fig. 1, it enables four forms of camera control: viewpoint manipula-
tion, focal length adjustment, resolution adaptation, and multi-shot transitions
within a single generation process. Given an input video and target camera pa-
rameters, CameraAnything conditions a video diffusion transformer on camera-
aware geometric representations to generate videos that follow the specified con-
figuration. A key challenge is modeling camera parameters that jointly affect
scene appearance, as intrinsic and extrinsic parameters are often tightly coupled
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in cinematic operations. For example, the Hitchcock dolly zoom simultaneously
changes focal length and camera position to maintain the subject’s apparent size
while dramatically altering background perspective [1].

To address this problem, we adopt per-pixel Plücker ray injection alongside
resolution-aware 3D RoPE in self-attention, building both camera conditioning
and spatial positional encoding on the target latent. We represent camera geom-
etry using token-wise Plücker rays [26], which encode the 3D viewing direction
and moment of each pixel ray, uniquely representing the camera ray associated
with each image token. This formulation naturally captures both intrinsic and
extrinsic camera parameters. Following Rotary Camera Encoding (RoCE) [23],
we inject these embeddings into Rotary Position Encoding (RoPE) within the
transformer attention layers [28], augmenting the positional encoding used for
query–key interactions. For native resolution editing, we directly recompute the
spatial coordinates of 3D RoPE from the target-resolution latent grid, so to-
ken positional encoding adapts to the desired output size. By grounding visual
tokens in camera geometry while preserving RoPE’s positional generalization,
the model learns geometry-consistent representations that remain stable under
diverse camera configurations. In practice, we evaluate several representation
and injection variants through ablation and adopt the configuration above as
the most effective for unified camera control. Training such a model requires
paired videos with controlled camera variations, which are difficult to collect in
the real world. We build a scalable synthetic data pipeline based on structured
multi-camera recording, rendering synchronized clips per scene with diverse ex-
trinsic trajectories, focal changes, and aspect-ratio variations. We further employ
an orthogonal training strategy that independently samples extrinsic, focal, and
resolution edits, enabling both single-dimension control and compound camera
instructions.

Extensive experiments demonstrate that CameraAnything achieves state-
of-the-art performance across multiple camera-controlled video editing tasks,
achieving expressive camera language and facilitating practical video adaptation
across different display formats. Our contributions are summarized as follows:

– We introduce CameraAnything, a unified framework for camera-controlled
video editing that jointly manipulates viewpoint, focal length, resolution,
and multi-shot transitions within a single generation process. To realize
these functions, we inject per-pixel Plücker camera embeddings alongside
resolution-aware 3D RoPE on the target latent, as selected through ablation
over alternative representation and injection designs.

– We build a scalable synthetic data pipeline using structured multi-camera
recording to generate synchronized training videos with diverse and control-
lable camera configurations, and design an orthogonal training strategy that
independently samples extrinsic, focal, and resolution edits to support both
single-dimension control and compound camera instructions.

– Extensive experiments demonstrate state-of-the-art performance on camera-
controlled video editing tasks and highlight the framework’s potential for
cinematic video production and cross-platform content adaptation.
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2 Related works

Camera-controlled video generation. Camera-controlled video generation has at-
tracted growing research interest for its potential to enable �lm-level narrative
storytelling and democratize individual �lm production. A central challenge in
this area is how to e�ectively represent and inject camera parameters into video
generation models. Early approaches adopt explicit camera parameterizations
such as Plücker embeddings or extrinsic matrices. CameraCtrl [9] introduces a
camera encoder that maps Plücker embeddings [26] into multi-scale features,
which are integrated into all temporal attention layers of a U-Net�based video
model. CameraCtrl-II [10] extends this by curating a dataset with extensive dy-
namics and camera annotations, injecting camera representations via element-
wise addition before the �rst DiT layer to improve viewpoint range and motion
diversity. SynCamMaster [3] directly uses camera extrinsic matrices and trains
on Unreal Engine�rendered multi-camera videos with a hybrid training scheme
to support multi-camera generation. ShotDirector [33] combines both represen-
tations through a dual-branch design with an extrinsic branch and a Plücker
branch, enabling multi-shot generation with �exible shot transitions. More recent
works explore tighter integration of 3D geometry with visual tokens in Trans-
former architectures, including token-level raymap encodings [8, 26], attention-
level relative pose encodings [18,22], and relative projective positional encoding
(PRoPE) with full frustum representations [16,19,37].

Camera-controlled video editing. While video editing has been extensively stud-
ied for tasks such as style transfer, local editing, and inpainting [17,39], camera-
controlled video editing, which aims to re-render an existing video from novel
viewpoints, remains comparatively underexplored. One line of work reconstructs
explicit 3D representations (e.g., point clouds, meshes) from reference videos
and then re-renders them from novel camera trajectories, often followed by qual-
ity enhancement to handle artifacts and enable additional controllability such
as focal length and illumination adjustments [5, 11, 12, 20, 25, 27, 35]. However,
these methods are constrained by the �delity of 3D reconstruction, particularly
for complex or dynamic scenes. Another line of work directly trains generative
models to re-shoot videos with new camera trajectories. ReCamMaster [2], a
pioneering e�ort in this direction, trains on large-scale multi-camera synthetic
synchronized videos and uses camera extrinsic matrices to condition generation.
ReDirector [23] proposes RoCE, which encodes camera information through rel-
ative positional embeddings in the spatial component of 3D-RoPE within self-
attention layers. PlenopticDreamer [7] synchronizes generative hallucinations
across multi-view video re-rendering by maintaining spatio-temporal memory
through autoregressive generation with camera-guided video retrieval. Beyond
static viewpoint changes, recent works further explore joint camera control with
additional conditions, such as world time [14,32], professional photographic pa-
rameters including bokeh, exposure, and color tone [29, 34, 36], or replicating
camera movements from reference videos without requiring explicit camera pa-
rameters [21]. However, existing methods are generally limited to reshooting
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videos with smooth, continuous extrinsic camera pose transitions along a single
trajectory, without supporting intrinsic camera parameter adjustments. In con-
trast, our work presents the �rst uni�ed framework that enables both multi-shot
camera pose changes within a single trajectory and intrinsic parameter adjust-
ments including focal length and resolution, o�ering signi�cant practical value
for adapting content across di�erent display devices, such as portrait mode for
mobile screens and horizontal formats for television broadcasts.

3 Dataset

To support our proposed framework�the �rst to enable re-shooting single-shot
videos with novel trajectories, multi-shot editing, and intrinsic control�a spe-
cialized dataset is required. While ReCamMaster [2] provides a foundation for
modifying trajectories, it is limited by static camera intrinsics and continuous
trajectories, failing to support re-focal e�ects or the transition from a single long
take to a cinematic multi-shot edit. Consequently, we develop a high-�delity
synthetic dataset using Unreal Engine 5 [6], enabling joint control over camera
extrinsics (R; T ) and intrinsics, including focal length f and resolution (H; W).

Fig. 2: Dataset Example. The red box represents single-shot settings with consistent
camera extrinsics, including both �xed and varying focal lengths. The orange and blue
boxes each represent a di�erent shot in multi-shot sequences.

We construct diverse 3D environments populated with animated human char-
acters to simulate real-world dynamic scenes. To enable the model to capture
the spatial correlations between alternative viewpoints and the temporal con-
tinuity across cinematic cuts, we employ a structured recording protocol. For
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