HUGS: Holistic Urban 3D Scene Understanding via Gaussian Splatting
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HIGHLIGHTS PIPELINE
Key idea: We reconstruct and understand 3D urban scenes from sparse input views by decomposing
static and dynamic objects. Dynamic objects can be reconstructed even with noisy labels by jointly Affine
optimizing the 3D bounding boxes under physical constraints. , Trans.
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e Our method addresses the task of dynamic 3D urban scene understanding by extending Gaussian || e Scenes are decomposed into
Splatting to model additional modalities as well as dynamic objects. static regions and rigidly mov- ADDearance _ N\
ing objects represented by 3D PP \\*
e We achieve the decomposition of static and multiple dynamic objects from sparse urban images and Gaussians.
noisy labels by incorporating physical constraints through the unicycle model, omitting the require-
ment of ground truth 3D bounding boxes for reconstructing dynamic scenes. e Using N unicycle models to in- ‘ ~ r
, , , , , dividually represent the motion et Appearance S
e Our method achieves state-of-the-art performance on various benchmarks, including novel view ap- of N dynamic objects. S - Appearance Object ( Yii1,0141) World
pearance and semantic synthesis, as well as 3D semantic reconstruction. emantic Caordinate | | Coordinate
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OVERVIEW multi-modal information, en- Semantic
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e Given posed RGB images as input, our method lifts noisy 2D & 3D predictions to the 3D space via 3vit1hni%1 , Snlisﬁlecd ;1111:) deerls Ancins Semantic (Tts Yt, 01) Render - £F
decomposed 3D Gaussians, and enables holistic scene understanding in 2D and 3D space. | Optical Flow
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