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Main Motivation & Key Contributions

“*LiDARCrafter is a unified framework for 4D LiDAR generation and editing. Given free-form
natural language inputs, we parse instructions into ego-centric scene graphs, which condition
a tri-branch diffusion network to generate object structures, trajectories, and geometry cues.
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LiDARCrafter

“* Meanwhile, LIDARCrafter also leverages an autoregressive module to generate temporally
coherent 4D LiDAR scenes with smooth transitions, conditioned on prior static 3D structures.

“*LiDARCrafter is a three-stage framework. In the Text2Layout stage, the natural-language
instructions are parsed into an ego-centric scene graph, and a tri-branch diffusion network
generates 4D conditions for bounding boxes, future trajectories, and object point clouds.
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“* The cornerstone of LiDARCrafter is an explicit 4D foreground layout that tailored to bridge
the descriptive power of language and the geometric rigor acquired by LiDAR point clouds.
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*We feeds the layout to a range-image diffusion
network and produces a high-fidelity first scan.
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B *We then generates remaining LiDAR frames autoregressively,

warping past 3D points with motion priors to maintain strong
temporal coherence, enabling a diverse set of applications.
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“* To support standardized evaluation on LiDAR-based 4D scene
generation, we establish a comprehensive suite and toolkit with
diverse evaluation metrics, spanning scene-, object-, as well as
sequence-level aspects for comparing existing approaches.

“* Experiments on the nuScenes dataset demonstrate that LIDARCrafter achieves state-of-the-art
performance in fidelity, controllability, and temporal consistency across all aspects.
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