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How Thales relies on 
Explainable AI to accelerate 
adoption of AI in critical 
systems
Freddy Lecue, Chief AI Scientist
@freddylecue
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Markets we serve where XAI is crucial

Trusted Partner For A Safer World

Space Defence SecurityAerospace Ground Transportation
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Example-based / Prototype
Oscar Li, Hao Liu, Chaofan Chen, Cynthia Rudin: Deep Learning 
for Case-Based Reasoning Through Prototypes: A Neural 
Network That Explains Its Predictions. AAAI 2018: 3530-3537

Surogate Model
Mark Craven, Jude W. Shavlik: Extracting Tree-Structured 
Representations of Trained Networks. NIPS 1995: 24-30

Attribution for Deep 
Network (Integrated gradient-based)

Mukund Sundararajan, Ankur Taly, and Qiqi Yan. 
Axiomatic attribution for deep networks. In ICML, 
pp. 3319–3328, 2017.

Attention Mechanism

Avanti Shrikumar, Peyton Greenside, Anshul 
Kundaje: Learning Important Features Through 
Propagating Activation Differences. ICML 2017: 
3145-3153

D. Bahdanau, K. Cho, and Y. Bengio. Neural machine 
translation by jointly learning to align and translate. 
International Conference on Learning Representations, 2015

Edward Choi, Mohammad Taha Bahadori, Jimeng Sun, Joshua 
Kulas, Andy Schuetz, Walter F. Stewart: RETAIN: An 
Interpretable Predictive Model for Healthcare using Reverse 
Time Attention Mechanism. NIPS 2016: 3504-3512

Chaofan Chen, Oscar Li, Alina Barnett, Jonathan Su, Cynthia 
Rudin: This looks like that: deep learning for interpretable 
image recognition. CoRR abs/1806.10574 (2018)

Some XAI Approaches (1)

Been Kim, Oluwasanmi Koyejo, Rajiv Khanna:Examples are not enough, 
learn to criticize! Criticism for Interpretability. NIPS 2016: 2280-2288
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Uncertainty Map

Saliency Map / Features Attributiin-based

Alex Kendall, Yarin Gal: What Uncertainties Do We Need in Bayesian 
Deep Learning for Computer Vision? NIPS 2017: 5580-5590

Julius Adebayo, Justin Gilmer, Michael Muelly, Ian J. Goodfellow, Moritz Hardt, Been Kim: Sanity Checks for Saliency Maps. NeurIPS 2018: 9525-9536

Visual Explanation
Lisa Anne Hendricks, Zeynep Akata, Marcus Rohrbach, Jeff Donahue, Bernt Schiele, 
Trevor Darrell: Generating Visual Explanations. ECCV (4) 2016: 3-19

David Bau, Bolei Zhou, Aditya Khosla, Aude Oliva, 
Antonio Torralba: Network Dissection: 
Quantifying Interpretability of Deep Visual 
Representations. CVPR 2017: 3319-3327

Interpretable Units

Some XAI Approaches (2)
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Chih-Kuan Yeh, Been Kim, Sercan Ömer Arik, Chun-Liang Li, Tomas 
Pfister, Pradeep Ravikumar:On Completeness-aware Concept-

Based Explanations in Deep Neural Networks. NeurIPS 2020
ConceptSHAP

Amirata Ghorbani, James Wexler, James Y. Zou, Been 
Kim:Towards Automatic Concept-based Explanations. NeurIPS

2019: 9273-9282
ACE

Circuits in CNNs
https://distill.pub/2020/circuits/zoom-in/

Compositional Explanations
Jesse Mu, Jacob Andreas:Compositional Explanations of Neurons. NeurIPS 2020

Some XAI Approaches – Towards Semantics
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- Humans may have follow-up questions

- Human – Machine interactions are required

- Explanations cannot answer all users’ concerns in one shot

- Many different stakeholders

- Many different objectives

- Many different expertise 
Weld, D., and Gagan Bansal. "The challenge of crafting intelligible intelligence." Communications of ACM (2018).

Example of an End-to-End XAI System
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Low-level 
features to 
high-level 
features

XAI: Let’s Add some Semantics

Jesse Mu, Jacob Andreas:Compositional Explanations of Neurons. NeurIPS 2020

What is the impact of semantic 
representation on units in 

Neural Networks?
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Evaluation

12
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XAI Evaluation
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Jeya Vikranth Jeyakumar, Joseph Noor, Yu-Hsi Cheng, Luis Garcia, Mani B. Srivastava:How Can I Explain This to You? An Empirical Study of Deep Neural 
Network Explanation Methods. NeurIPS 2020

XAI Evaluation – more Human (Role)-based Evaluation Needed
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Umang Bhatt, Alice Xiang, Shubham Sharma, Adrian Weller, Ankur Taly, Yunhan Jia, Joydeep Ghosh, Ruchir Puri, José M. F. Moura, Peter Eckersley:Explainable machine learning in deployment. 
FAT* 2020: 648-657

Isaac Lage, Emily Chen, Jeffrey He, 
Menaka Narayanan, Been Kim, Sam 
Gershman, Finale Doshi-Velez: An 
Evaluation of the Human-
Interpretability of Explanation. CoRR
abs/1902.00006 (2019)

Through Amazon 
Mechanical Turk 

(900 subjects all together)

XAI Evaluation – more Human (Role)-based Evaluation Needed


