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Motivation

Why point clouds rendering?

• Advantage

• Explicit geometry enables single sampling and benefits acceleration.

• Explicit geometry benefits user selection in object/scene editing/composition.
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Why Frequency-Modulated?

The texture frequencies of a 3D scene are region-dependent. 

Weak-textured and strong-textured regions should be processed by neural networks adaptively. 

Motivation
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Method: Frequency Modulation

AF Layer

Step 1: Encode texture frequency ω, φ from the query coordinate.

Step 1

ω, φ
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Method: Frequency Modulation

Step 1: Encode texture frequency ω, φ from the query coordinate.

Step 2: Inject frequency using a sine function:

Step 2Step 1

ω, φ
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Method: Frequency Modulation

AF Layer

Step 1: Encode texture frequency ω, φ from the query coordinate..

Step 2: Inject frequency using a sine function:

AFNet: hypernetwork + stacks of {AF layers and linear layers}

Step 1 Step 2
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We build the pipeline upon our prior work:

Boosting Point Clouds Rendering via Radiance Mapping. Xiaoyang Huang*, Yi Zhang*, Bingbing Ni, et al. AAAI 2023.

Consisted of three steps: 

Method: Pipeline
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Method: Editing

• Object-level Editing

Coordinate inverse transformation.

Translation, scaling, rotation.

• Scene Composition

No need for cross-scene training.
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Experiments: Benchmark Results
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Experiments: Static scenes

• NeRF-Synthetic
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Experiments: Static scenes

• Tanks and Temples
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Experiments: Object Editing
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Experiments: Scene Composition
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Conclusion

• We develop a novel point cloud rendering pipeline which enables: 

➢ high fidelity reconstruction

➢ real-time rendering

➢ user-friendly editing

• Experiments on major benchmarks demonstrate the proposed method outperforms existing 

point cloud rendering methods and achieves the state-of-the-art. 

Check out the code for this study

https://github.com/yizhangphd/FreqPCR
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