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We present StereoWorld, a camera-conditioned stereo world model 
that jointly learns appearance and binocular geometry for end-to-end 
stereo video generation. 
Our approach introduces two key designs: 
(1) a unified camera-frame RoPE that augments latent tokens with 

camera-aware rotary positional encoding, enabling relative, view-
and time-consistent conditioning while preserving pretrained 
video priors via a stable attention initialization; 

(2) a stereo-aware attention decomposition that factors full 4D 
attention into 3D intra-view attention plus horizontal row attention, 
leveraging the epipolar prior to capture disparity-aligned 
correspondences with substantially lower compute. 
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• Biologically Inspired: stereo vision is  the dominant perceptual 
mechanism in biological systems provides direct, robust geometric 
cues to 3D scene structure

• End-to-End: Avoids explicit depth estimation and inpainting by 
directly generating stereo videos

• Prior Preserved: generate frames in the same domain with pre-
trained video models

Method

• Unified Camera-Frame RoPE:  inject camera positional encodings both temporally and spatially, minimally 
perturbing pretrained priors

• Stereo-Aware Attention:  decompose 4D spatial-temporal attention into (a) intra-view 3D attention and (b) cross-
view attention
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• StereoWorld handles video sequences with varying stereo 
baselines, despite being trained only on fixed-baseline data.


