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Introduction

◼ Task: Node Classification in Multi-Modal Heterogeneous Networks 

(MMHNs)

◼ Motivation: the limitations of single-modality similarity and the necessity of 

multi-modal fusion in node representation learning

◼ Core idea: we propose a heterogeneous graph transformer with

nested inter-modal attention and similarity-consistent modulation

for modality alignment, in order to adaptively integrate multi-

modal features during the propagation process in MMHNs.

◼ Challenges:

• Consider the mutual influence of modalities during the

information propagation process in MMHNs and learn it in an

adaptive way

• Choose the appropriate granularity to define and distinguish

the cross-modal influence

• Missing attributes for specific modalities

• Mis-alignment among modalities

Core Idea

Cross-modal Influence Unit

Attention Modulation toward Modality Alignment

ExperimentsOverall Results Ablation Study

◼ This paper delves into the intricate problem of node representation learning within multi-modal 

heterogeneous networks, characterized with complicated interactions of modalities and node/edge types. 

◼ The innovative inter-modal attention acting on the modal-specific inter-node attention is proposed to enable 

adaptive modal fusion, based on the heterogeneous graph transformer framework.

◼ Another two critical factors in multi-modal data, modality alignment and modality missing, are also 

integrated into the model in a straightforward way to achieve significant improvements on node 

classification.

Conclusion

◼ HGNN-IMA learns superior node representations by effectively integrating multi-modal interactions, which significantly improves performance in node classification, link 

prediction, and recommendation tasks for platforms such as Amazon and Douban.

◼ The model effectively handles real-world networks with diverse modalities including images, numerical data, and audios, demonstrating strong adaptability to complex multi-

modal scenarios.

Applications

Model
◼ Inter-node attention score

◼ Inter-modal attention score

◼ Cross-modal attention weight

◼ Consistency-weighted attention

◼ Final inter-node attention

Training Objective

◼ Attention Loss for Missing Modalities

◼ Cross-entropy loss of individual 

modalities and the fused one

◼ Removing or changing the Cross-modal Influence Unit

◼ Removing attention modulation for modality alignment

◼ Removing some part of loss functions

Case study

Inter-node attention

✓ positive pairs  

✓ negative pairs
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