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Abstract
We introduce a new approach for reconstruction and 
novel view synthesis of unbounded real-world 
scenes. 
In contrast to previous methods using either volumetric 
fields, grid-based models, or discrete point cloud 
proxies, we propose a hybrid scene representation, 
which implicitly encodes the geometry in a continuous 
octree-based probability field and view-dependent 
appearance in a multi-resolution hash grid. This 
allows for extraction of arbitrary explicit point clouds, 
which can be rendered using rasterization. In doing so, 
we combine the benefits of both worlds and retain 
favorable behavior during optimization: Our novel 
implicit point cloud representation and differentiable 
bilinear rasterizer enable fast rendering while preserving 
the fine geometric detail captured by volumetric neural 
fields. Furthermore, this representation does not 
depend on priors like structure-from-motion point 
clouds. 
Our method achieves state-of-the-art image quality 
on common benchmarks. Furthermore, we achieve fast 
inference at interactive frame rates, and can convert 
our trained model into a large, explicit point cloud to 
further enhance performance.

Ablation Study

• At the end of each trial, the correct category was revealed and the subjects recorded the accuracy of their category guess. 
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• At the end of each trial, the correct category was revealed and the subjects recorded the accuracy of their category guess. 
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• At the end of each trial, the correct category was revealed and 
the subjects recorded the accuracy of their category guess. 

Results

The rendering bottleneck is sorting, 
which requires 27 / 7 / 17 ms respectively.

Resolution: 2000×1085   GPU: RTX 4090

In our user study, participants preferred 
INPC over Zip-NeRF of 69.41% of the time.

INPC beats Zip-NeRF in terms of image quality 
and renders 10× faster. Explicit point-based 

approaches are faster but achieve lower quality.
TL;DR
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