
SimGNN: A Neural Network Approach 
to Fast Graph Similarity Computation
WSDM 2019

Guoyuan An 



Content

• Background

• The Proposed Approach

• Experiment



Background



Overview of image search / classification



Image representation / Comparison



Consider the spatial relationship



Image as Graph

Graph Similarity



The proposed Approach



A similarity metric: Graph Edit Distance 
(GED)

1 Edge deletion 2 edge insertion 3 node relabeling

GED (G1, G2) is the number of edit operations in the optimal alignments that 
transform G1 to G2.

3 kinds of edit operations in total



Overview of the framework



Node-level embeddings

One-hot
embedding

instead of simple average, 
normalization varies acros

s neighbors



Graph-level embeddings

The context c

The weight of each node



Neural Tensor Network
Use k dot products to represent the similarityDot product

MLP

Similarity For each dot product:
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Could we Improve it?
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Neural Tensor Network
Dot product

MLP

Similarity

1*2D

2D*1

Could we Improve it?
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Pairwise Node Comparison
dot product for each node pair

Similarity matrix

Extract the histogram features



Predicted Similarity Score

GED (G1, G2) 



Experiment



Datasets
• AIDS

• Chemical compound structures

• LINUX
• Program Dependence Graphs (PDG)

• IMDB
• Networks of movie actors/actresses



Speed and Accuracy



Case study

• Attention 

Ground truth

Ground truth

Ground truth

Search result

Search result

Search result
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