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Figures

• 3 keynotes

• 21 lectures
3*1h30 lecture each

• Interpretability
• Generative Models
• Vision
• Audio
• ...

• 160 participants
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Structure

Institute for Research Development, Training and Advice
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Presentation

Lecturer: Michalis Vazirgiannis
Theme: Graph Mining - generators & community detection
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Graph types

Overview of graph types : directed, unidirected, complete, tree,
bipartite graphs...

Isomorphism = best similarity between 2 graphs
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Graph Generation

Aim: simulate graph data with same distribution / patern
• Regarding dregree law

We visualise number of neighbors for each node in graph
• Regarding subpatern (Kronecker model)
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Clustering

• based on number of triangles
• based on number of edges
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Clustering

• based on modularity (Louvain, Newman-Girvan)
• based on deeplearning (auto-encoder & node embedding)
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Embedding & Similarity study

Aim
Create Embedding vectors for nodes, keeping proximity and
similarity edges between them.

How to?
We could take the adjacency matrix as embedding but inner
product between them would produce a lot of 0.
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Embedding & Similarity study

Many methods:
• based on kernel

Better than DeepLearning Methods but not scalable on big
data.

• based on deep learning
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Laplacian eigenmaps

Early Method: matrix-factorization using Laplacian eigenmaps

• Laplacian eigenmaps projects two nodes i and j close to each
other when the weight of the edge between the two nodes Aij

is high

y∗ = argmin
∑

(yi − yj)
2Aij (1)

With Aij the edge weight between i and j.
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DeepWalk

Recent Method: inspired by Language Modeling DeepWalk

• Employ random walks to capture structural relationships
between nodes. Each sample can be considered as a
"sentence" of a document in NLP.
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Why Random Walk?

Why Random Walk?

RandomWalk nodes distribution is the same as words in Wikipedia
article.
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DeepWalk

Next step: Use skipgram to generate embedding
• two sampling strategies, to capture:

• structure: depth-first sampling (DFS)
• local similarity: breadth-first sampling (BFS)
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DeepWalk
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Other Methods

It exists also
• GraRep
• Line
• SDNE
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Challenges

• Proofing face recognition for
security control (public
security, border control,
building access, face
purchase...)

• Remove ubiquitous presence
of deepfake and preventing
rapid dissemination of “fake
news”
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Attack types
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Anti Physical Spoofing Methods

Figure 1: Depth Estimation

Figure 2: Patch-based CNNs

Figure 3: rPPG Estimation
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Generative FAS

• CNN is trained to generate a
spoof trace image

• Spoof is considered as an
added layer to your original
image

• If we can generate the spoof
layer from a false image then
we are capable of taking it
of the image and then
"recover" the original image
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Attacks
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Dynamic Methods -> Inconsistent Head Poses

Figure 4: Xin et al. Exposing deep fakes using inconsistent head poses
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Static Methods -> Face X-Ray

Detect images altered by the blending of a new face on the original

Figure 5: Li et al. Face X-ray for more general face forgery detection
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Multi manipulation detection

Figure 6: Dang et al. On the Detection of Digital Face Manipulation
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Multi manipulation detection

Figure 7: Dang et al. On the Detection of Digital Face Manipulation
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Proactive schemes

Figure 8: Framework to proactively counter digital spoofing
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Adversarial Attacks

• Obfuscation attack: Falsely
reject a genuine subject

• Impersonation attack: falsely
match to an impostor
subject

Solutions:
• Detection
• Purification
• Robustness

Figure 9: AdvFaces: Adversarial
Face Synthesis
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Unified Detection of Digital and Physical Face Attacks

• Cluster each types of attacks with high similarities to form
groups

• Train a multi-branch model each branch trying to do
classification for a cluster of attacks

• Fuse the classification for each cluster

Figure 10: JointCNN: 53.19% TDR

Matthieu François - Simon Lebeaud - Nicolas Tirel GreenAI U.P.P.A.

DeepLearn School - Guimaraes 46 / 80



DeepLearn 2022 Spring Graph Lecture Biometrics Trustworthiness Medicine, high physics and Weather Ecology survey

Proposed UniFAD

Figure 11: Debayan Deb, Xiaoming Liu, Anil Jain, Unified Detection of
Digital and Physical Face Attacks
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UniFAD Results

Figure 12: Debayan Deb, Xiaoming Liu, Anil Jain, Unified Detection of
Digital and Physical Face Attacks
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Sofia Vallecorsa- Generative Models in High Energy Physics:
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Rylan Conway - Deep Learning for Digital Assistants
Martin Schultz - Deep Learning for Air Quality, Weather and
Climate
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Generative models
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Replace with DNN
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Sustainable AI
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Detector Response
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CaloGAN
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Introduction
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Data sharing
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Data sharing
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De-identification
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Re-identification
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Full ASR
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Key word selection
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Goal
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CNN
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CNN
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Challenges
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Introduction
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Data
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One application, weather forecasting
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Questions (21 answers)

• How much are you aware of climate change?
• Is climate change caused by humans?
• Do you know IPCC?
• Do you know Labos 1Point5/carbon footprint calculator?
• What was your main means of transport to go to Guimaraes?
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Figure 13: Is climate change caused by humans ?
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Figure 14: Do you know IPCC ?
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Figure 15: How much do you know about it ?
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Figure 16: What was your main means of transport to go to Guimaraes ?
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Figure 17: Gender distribution
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