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1. Background&Challenges ​: Solving PDEs on Complex Geometries

 Complex domain geometry and irregularly discretized points.

 Traditional methods struggle with mesh generation and computational cost.

 Neural operators often limited to regular domains or lack geometry awareness.
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2. Motivation

 Layered flow structures require geometry-aware discretization.

 Physical phenomena are geometry-dominated.

 Near-boundary effects critical for force coefficients (e.g., drag and lift).
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3. Method: Spiderweb Tokenization

 Spectral clustering for the domain boundary.
 Inner space is partitioned based on the boundary clustering and SDF intervals.
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3. Method: Aligned Boundary Clustering

 Avoids inconsistent clustering across shapes via optimal transport.

 Transfers labels from a template shape to ensure semantic alignment of patches.
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3. Model Architecture: SpiderSolver

 Coarse-grained Attention interacts the features over the spiderweb tokens.

 Fine-grained Attention enables interactions between points of boundary and near boundary.

 T2P aggregation: updates point features from token representations.
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4. Experiments: Shape-Net Car and AirfRANS Datasets
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4. Experiments: BloodFlow Dataset 
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4. Experiments: More Results
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Thanks for your attention !
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