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xyz feature Pts/fps
Required 

bandwidth

RGB Point Cloud 10bit 8bit 80w/30fps 1.2Gbps

Lidar Scans 18bit 8bit 10w/10fps 60Mbps

3DGS Point Cloud 32bit 32bit 500w/1fps 8.8Gbps

an urgent need for efficient 3D data compression algorithms!

Insight
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Real-world point clouds are diverse. Can we use a single model to 

efficiently compress these heterogeneous point clouds?

Lidar Scans：KITTI、Ford Indoor Scans：ScanNet、S3DIS

Human Point Clouds：8IVFB、Owlii Reconstruct Point Maps：3DGS、VGGT

Insight
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Deep learning-based methods suffer from performance degradation when faced with OOD data.

1. Deep learning-based method: training on ID data, testing on ID data.

Codec Codec

Train Test

Codec

Test

Sparse Point Cloud Sparse Point Cloud Dense Point Cloud

2. Implicit Based : Transforming the task of point cloud compression into model compression.

Codec

Over fit

Implicit compression have good generalization 

ability but face long encoding time

Revisit the existing approach
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Key Challenges

1. One model for heterogeneous point clouds

2. Robustness to OOD data

3. Fast encoding for implicit compression

AnyPcc = Powerful Universal Context Model (UCM) + Instance Adaptive Fine-Tuning (IAFT)

AnyPcc unified point cloud geometry 

compression solution

AnyPcc Solution
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AnyPcc Solution
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UCM: Channel-Spatial grouping solves the generalization problem under different data densities.

IAFT: Online fine-tuning during encoding 

enables fast adaptation to OOD samples. 

The bitstream transmits the adapted weights 

and compressed point cloud.

AnyPcc = Powerful Universal Context Model (UCM) + Instance Adaptive Fine-Tuning (IAFT)
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AnyPcc Results
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SOTA Performance  on lossy and lossless compression, with 
strong generalization on diverse dataset!

Online fine-tuning curves

AnyPcc Future Work

1. Scaling Laws of Compression Models

2. Self-Supervised Learning and Data Curation
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