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« Anomaly detection

« Community detection

» Graph generation

* Graph summarization
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ALMIAl J2H= of|A] (2)
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ALMIAl J2H= of|A] (3)
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Classification

Object Detection

+ Localization Segmentatlon
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fc_3 fc_a
Fully-Connected Fully-Connected
Neural Network Neural Network

Conv_1 Conv_2 ReLU activation

Convolution Convolution K—A
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Graph Convolution Network
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Representation Level

dI22H=Z0 M= 3 Ml 71X ¢ 2{|Ho] &XH
s MA™OEM B0 CHOF feature vector7t B85 Vs

o
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7T R

Node level Edge level Graph level

Graph Edge Graph
Convolution Pooling Pooling

Node Classification Relational Reasoning Graph Classification
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GCN [ICLR’17]

1 Main Idea of GCN
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Graph Convolutiong| EtA| (2)
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Graph Convolution Network
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= 27§8 GC 2|0|01E 2= GCN

Dataset Type Nodes Edges Classes Features Label rate
Citeseer Citation network 3,327 4,732 § 3,703 0.036
Cora Citation network 2,708 5,429 7 1,433 0.052
Pubmed  Citation network 19,717 44,338 3 500 0.003
NELL Knowledge graph 65,755 266,144 210 5,414 0.001
Method Citeseer Cora Pubmed NELL
ManiReg 60.1 59.5 70.7 21.8
SemiEmb 59.6 59.0 71.1 26.7
LP 45.3 68.0 63.0 20.95
DeepWalk 43.2 67.2 65.3 08.1
Planetoid™ 64.7 (26s)  75.7 (13s)  77.2(25s) 61.9 (185s)
| GCN 70.3(7s) 81.5(4s) 79.0(38s) 66.0 (48s) |
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3.1 Physics

3.3 Knowledge Graph

3.5 Computer Vision

3.7 Generation

3.9 Adversarial Attack

3.11 Graph Classification
3.13 Traffic Network

3.15 Program Representation

3.17 Graph Matching

H= Ho|E/ZH 2 GCN S &

3.2 Chemistry and Biology

3.4 Recommender Systems

3.6 Natural Language Processing

3.8 Combinatorial Optimization

3.10 Graph Clustering

3.12 Reinforcement Learning

3.14 Few-shot and Zero-shot Learning
3.16 Social Network

3.18 Computer Network

https://qgithub.com/thunlp/GNNPapers
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Full-field Image

1- SuperPixel(SLIC) :'

Determine regions

(Nodes)

2- Find center of the
regions and their features

3- Connect nodes to their neighbors(Edges)

Ground Truth

Wap
5 \Waa
C
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4- Determine edge weight based on their similarity (Weights)

Wpe- @

Each edge has a different weight

Regression(0 < Yyoge <1) Classification(yy,q, = 0 0r 1)

=
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n Agriculture’20]

O1AFO] feature=
FX OFLE =

Methods ACC
AlexNet 95.85
VGG16 97.54
ResNet-101 97.95

GCN-AlexNet (ours) 97.50
GCN-VGG16 (ours) 98.42
GCN-ResNet-101 (ours) 98.93
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.| (Eq.6) Query
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A

Vectorization Neighborhood 1
Mall [Encgding (Eq. 4) Math I Predicted
| answer
Preliminary GNN |
studies (PGNN) (Eq. 5) Query studies met I
@12/20 @12/19 Context Fusion @12/20 0 @12/119
: - Neighborhood D B | "
plays wi Encodin t plays wi
9 v8i infects @12/20

@12/20 x
COVID-19 Attention Flow
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Attention score
Low W High
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Forecast Loss

» Backcast Loss

Forecast
Value
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O|0|X] ‘HARO{| GNN Z= (2)

Q&M 2= L5 (Scene-graph)
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Question

What color is the thing under
the food left of thelittle girl
with the yellow shirt?

s

if(kakao)2021

*fearno]-{nwe]

small
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Conclusion

J Q1. £2| F840f ot J2{ = H[O|E{7t RS 7F?
» Graphs are everywhere!
» AN HIERF, FM-00[HE HIER T, =M HERXHZ S

0Q3. J2i= CiojEE ofTAH 2 = 4 USH?
M, A2 025, 0j0|X| A 3 QA S5

22 ANZHEH |2 GNN M2 7t taskoj CHoH =2 2R
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Thank You and Q&A

JContact: jinhongjung@jbnu.ac.kr
JIWeb: jinhongjung.github.io

JMust-read papers on GNN
= https://github.com/thunlp/GNNPapers

JPyG: Graph neural network library for PyTorch

= https://github.com/pyg-team/pytorch_geometric

JHands-on tutorials using PyG

= https://pytorch-
geometric.readthedocs.io/en/latest/notes/colabs.html
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