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Motivation

◼ Over-smoothing in GCNs → node representations become indistinguishable.

◼ New observation: graph-level over-smoothing.

◼ Node representations become indistinguishable.

◼ Global readouts like sum or mean ignore local structure differences.

◼ Preserve local discriminative information and generate more distinct graph-

level representations.



Contributions

◼ Adaptive Multi-Viewed Subgraph Convolutional Networks (MultiNet)

◼ Local Subgraph Convolution:

◼ Adaptively divides graphs into multiple views to capture discriminative local structures.

◼ Alignment-Based Readout:

◼ Establishes consistent cluster-level correspondences to preserve structural information.

◼ Theoretical & Empirical Validation:

◼ Formally defines and validates the mitigation of graph-level over-smoothing.



Methodology

◼ Adaptive Multi-Viewed Subgraph Convolutional Networks (MultiNet)



Methodology

◼ Local Subgraph Convolution Module

◼ Multi-Viewed Subgraph Division：

◼ Adaptive Subgraph Convolution Operation:

◼ Cross-Viewed Feature Fusion



Methodology

◼ Alignment-based Readout

◼ Learn a shared cluster assignment:

◼ Align the node features:

◼ Apply an MLP for expressive readout:



Methodology

◼ Theoretical Analysis

◼ Constrained propagation

◼ view-specific propagation kernel

◼ Spectral radius

◼ limits diffusion, prevents convergence to

the dominant eigenvector

→ mitigates over-smoothing.

The conventional GCNs

Our MultiNet



Experimental Results

◼ Experiments on Graph Classification



Experimental Results

◼ Evaluations on Mitigating the Over-Smoothing

◼ Average Cosine Distance (AD):
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