
• Accumulate adjacent Lidar frames for denser supervision
• Inter-points occlusion due to the camera-Lidar displacement
• For samples in           , we adopt the pixel-level depth loss

NuScenes Dataset:

PandaSet Dataset:
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Introduction: Appearance Simulation
Input: Front RGB camera, Lidar, sensor poses
Goal: Photorealistic appearance simulation of street scenes
Challenge: Sparse view coverage, low-texture road surface …
Motivation: Modern autonomous systems are often equipped 
with Lidar. How can we use it more than just as a depth loss?

• Lidar holds strong potential for geometric guidance
• Lidar encoding through 3D sparse CNN has proven 

powerful in 3D detection, but is underexplored in NeRF
• Fuse Lidar encoding and hash grid feature

Contrib #1: Lidar Encoding
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Experiment: Comparisons with SOTA

Ground Truth w/ Single-frame Depth Loss w/ 10-frame Depth Loss w/ Robust Depth Loss

• Project Lidar points to ”render” more training views
• Handle occlusions using the same scheme as “contribution #2”
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Contrib #3: Augmented View Supervision
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Future work: in-paint 
sparse projection with 
diffusion priors

Argoverse 
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Contrib #2: Robust Depth Supervision

Intuition: count on near points initially 
and gradually add far points congruent 
along with NeRF training
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