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The Problem: Hypergraph Learning is Data-Hungry

◼ The Problem: Beyond Pairwise Mixup.

➢ Hypergraphs: Natural model for multi-way interactions.

➢ Challenge: Standard Mixup violates group semantics.

➢ Need: Augmentation that respects higher-order topology.
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The HyperMixup Framework
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Method HyperMixup: Semantic-Aware Mixing

The CCA Pipeline: A Three-Step Process

Step 1: Structure-Aware Pairing

Step 3: Feature Aggregation & Output
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Theoretical Foundation: Why It Works? 
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Experiments
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◼Robustness Analysis

◼Main Results



Conclusion

➢ Core Contribution: We introduced HyperMixup, the first hypergraph-aware data augmentation

framework that unifies feature mixing with higher-order topological constraints.

➢ Key Innovation:

• Structure-Guided Mixing: A principled pipeline from node pairing to topology reconstruction.

• Theoretical Depth: Provides regularization guarantees and robustness bounds.

➢ Proven Impact: Delivers consistent, state-of-the-art performance across diverse tasks, especially

powerful in low-label and noisy regimes.
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Thanks
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