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Abstract: Recent advances in robot imitation learning have produced powerful
visuomotor policies that manipulate diverse objects from visual inputs. However,
monocular observations lack depth information, which is critical for precise ma-
nipulation in cluttered or geometrically complex scenes. Explicit depth maps and
point clouds are often noisy and fragile in real-world manipulation. We introduce
StereoPolicy, a visuomotor policy learning framework that directly leverages syn-
chronized stereo image pairs to improve geometric reasoning without construct-
ing explicit 3D representations. StereoPolicy processes each image with pre-
trained 2D vision encoders and fuses left-right features through a cross-attention-
based Stereo Transformer, capturing spatial correspondence and disparity cues
implicitly. The framework integrates with diffusion-based and pretrained vision-
language-action (VLA) policies, delivering consistent improvements over RGB,
RGB-D, point cloud, and multi-view baselines across three simulation bench-
marks and seven real-robot tabletop and bimanual mobile manipulation tasks. Our
results show that stereo vision bridges 2D pretrained representations and 3D ge-
ometric understanding for robotic manipulation. The project page and additional
details are available at https://stereopolicy.github.io.
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Figure 1: Compared to traditional visual modalities for robot learning, stereo input provides certain
advantages. This work investigates how we best leverage stereo input for policy learning.
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