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Scattered data interpolation

• Given      scattered observed points 

interpolate       to reconstruct a function

It is assumed that     belongs to a latent function distribution, denoted by

• Wide range of application scenarios

Temperature field
reconstruction

Particle tracking
velocimetry

Irregularly-sampled time-
series interpolation

Ding et al. arXiv:2209.09078, 2023.



• Existing neural interpolators neglect the information of interpolation 
residuals

• The interpolation residuals can be progressively and hierarchically 
exploited

Motivation



Our Hierarchical INTerpolation framework (HINT)

1.  Multiple lightweight interpolation block, dual residual linked,
utilizing residual of observed points

2.  Hierarchical local constraint for better refining residual predictions



Transformer-based interpolation block

1.  Masked Transformer encoder for accurate correlation modeling of  
scattered points

2.  KNN graph mask as local constraint



Results

• SOTA interpolation accuracy on representative datasets 

↓ 8.34 %

↓ 32.13 %

↓ 18.61 %

↓ 44.96 % on Avg.   



Case study and analysis

• Progressively predict of the main 
function components and 
interpolation residuals

• Decouple the function at different 
scales

Output from each interpolation block on 
an interpolation task from Perlin dataset



Conclusion

• We introduce HINT, a novel hierarchical framework for scattered point 
interpolation

• HINT enhances accuracy using coarse-to-fine interpolation blocks and 
outperforms SOTA methods

• Paper:

https://nips.cc/virtual/2023/poster/72636

• Source code:

https://github.com/DingShizhe/HINT

https://nips.cc/virtual/2023/poster/72636
https://github.com/DingShizhe/HINT
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