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Overview

In this paper, we focus on Partial Graph Matching problem.

Contributions:

• Propose a top-𝑘 formulation and a differentiable top-𝑘-based framework;

• Devise an attention-based graph neural network;

• Collect and remake a new visual graph matching benchmark named IMC-PT-
SparseGM.



Background

NP-hard graph matching problem:

edge-edge similarity

node-node similarity



Background

Partial graph matching:

• Unavoidable due to the errors in keypoint detectors and occlusion of 
objects.

• In existing affinity-maximization graph matching pipeline, this problem is 
less handled. Also, an ‘intersection’ setting is usually adopted.



Motivation

• Existing partial matching handling (PMH) methods: thresholding, adding 
dummy rows and columns.  Inflexible.

• Discard the matchings with small matching confidence. —> Preserve the 
matchings with top-𝒌 confidence values.

• 𝑘 can be estimated by evaluating the graph-level similarity.



Pipeline



AFA-I: Individual Graph Modeling

Overview of AFA-I



AFA-U: Unified Bipartite Graph Modeling

Overview of AFA-U



Implementation Details

• Train GM networks and AFA in different stages.
• Stage1: Train the GM network (using ground truth 𝑘)
• Stage2: Train AFA modules
• Stage3: Jointly train the GM network and AFA modules

• Sparse implementation of quadratic GM network NGMv2



Remade IMC-PT-SparseGM Benchmark

We provide a new visual graph matching benchmark IMC-PT-SparseGM, based 
on the novel stereo benchmark Image Matching Challenge PhotoTourism (IMC-
PT) 2020. 



Experiments

• Unfiltered setting

• 2 GM backbone
• NGMv2: SOTA quadratic matching network

• GCAN: SOTA linear matching network

• Our PMH method: Attention-Fused Aggregation with Top-𝑘-GM (AFAT)



Experiments



Ablation Study

Necessity of learning in top-𝒌-GM



Ablation Study

Impact of the accuracy of 𝒌 prediction



Conclusion

We propose a top-𝑘-based framework to tackle the partial graph 
matching problem, which is ubiquitous in vision.

A new benchmark based on IMC-PT 2020, which is better suited for 
partial graph matching problem is remade and released. 

Extensive experimental results on both classic and our new benchmarks
show the effectiveness and significance of our work. 
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