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LSL/AISER role in PEPR SAIF

- Task 1.1: Principled Synthetic Data Generation

« Task 2.1: Open, Modular, Unifying Verification Framework

- Task 2.3: Advanced Neural Network Architectures

- Task 3.3: Generator-Based Properties

- Task 4.1: Monitoring, Harnesses, and Fail-Safe Procedures

- Task 4.2: Principled Training Approaches

- Task 5.1: Verification for Explainability and Explainability for Verification

- Task 5.2: Case-Based Reasoning
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PhD in the pipe with LMF, directed by Serge Haddad, on automata and abstract interpretation

Overview of our research @ % 4!!;@
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PhD ongoing with Inria, co-directed by Caterina Urban, verification, robustification and explainability ?’ PR s :'
nr

Participation in VNN-Comp, industrial applications, academic collaborations (quantized networks - "I!: s ﬁ“.;

Romania, closed-loop systems with a visitor from Stanford) {:& ' 3& %,
el St ol

Task 2.3: Advanced Neural Network Architectures (RNN, GNN, transformers, quantized networks) @ :.°a§z“§°' o ‘.‘ j:

Task 4.2: Principled Training Approaches (certified training and sparsification)
Task 5.1: Verification for Explainability and Explainability for Verification (connections between the two,
robustifying explainability with abstract interpretation)
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Overview of our research

High maturity, GUI in the pipes, few avenues for exploratory
research

Available for academic purposes (Lab sessions, courses...) Input

transformation

Contact with Siemens-Germany on using metamorphism to
constraint test generation with GAN

Prediction
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Task 1.1: Principled Synthetic Data Generation
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Selected tools (analysis, verification, test)

Verification

CAISAR
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On the back-ends : Contacts with various tool providers from academia and private sector o 302% sgaf' $°, 3% oot s
% gl S s

On the platform : Contacts related work team such as Vehicle (Edinburgh, Wales) J‘E.‘.. .%“5. & :8;
A1S ARy ¢ 292, ®

On the usage : neurosymbolic Al (Dortmund), discussion for using it as interface during VNN-Comp ":f:. .s: & -] %

. ® 00 ¢ 000
. . 82 233800 o $252°0°0

A visitor coming from Sweden. S 3580 0gs"s 00 20e38

Also available for teaching (lab sessions, courses)
Task 2.1: Open, Modular, Unifying Verification Framework

(don’t worry, we’re not starting from nothing © )
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Overview of our research

Two derived tools with various purposes
better connection as a back-end, incorporating (SAT-style)
learning,
verified-by-design : extracted from the proof in Why3
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The constraint solving power can play in the enforcing of logical
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Task 3.3: Generator-Based Properties
Task 4.2: Principled Training Approaches
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Weak activation u 3:
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Overview of

—— Trainset
0.05 —— Subset with no visible legs
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Leg detector max correlation score

(a) Distribution of maximum correla-
tion scores on the CUB-200 training set
(in blue) and on a subset containing
only images with non-visible legs (red).

our research

(b) Confidence scores and part visual-
izations on images with non visible legs
(top-row) and with visible legs (bottom
rows).
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PhD and CDD started on XAl and Formal methods
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Work ongoing on a library for protypes (CaBRNet), with national and international contacts (Poland, &i'i@’:'m

Netherlands, Bordeaux) — available for (and soon, we hope, used in) XAl course o -§ ,;;' oATDL S o oo .6
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Task 4.1: Monitoring, Harnesses, and Fail-Safe Procedures @ e .g'ﬁ. ?°.§.§;.;.;,R

Task 5.1: Verification for Explainability and Explainability for Verification
Task 5.2: Case-Based Reasoning
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The people behind the scene

Serge Durand Augustin Lemesle Michele Alberti Hichem Ait-el-Hara Serge Durand
Tristan Le Gall Aymeric Varasse Francois Bobot Francois Bobot Julien Girard
Julien Lehmann Julien Girard Bernard Botella Alban Grastien

Augustin Lemesle Augustin Lemesle Bruno Marre Jules Soria
Jaouhar Slimi Aymeric Varasse Romain Xu-Darme
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