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Spatial Intelligence, From
Localization to Manipulation
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Spatial Intelligence aims to teach robots to learn to reason and to interact
with 3D space. This talk covers our works on four different aspects of
spatial intelligence, including localization, mapping, scene understanding,
and navigation/manipulation. We introduce an method for dense visual
SLAM with regular RGB cameras by optimizing the NeRF-based map and
camera poses simultaneously. To facilitate localization on mobile systems,
we introduce a map compression method that can compress the map size
by 200-300 times. We also introduce a novel Gaussian Splatting method
to enhance 3D mapping quality and efficiency. The reconstructed 3D map
can be parsed with object detection to facilitate robot navigation. We
explore scene context information for both 3D indoor scene generation
and understanding. These capabilities enable robots to navigate and
interact with the real physical world.
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