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Between Genius and Clever Hans 
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The Black Box Problem 
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To Trust or Not To Trust 
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Can we trust the AI black box without 
understanding it?

No? Then what about drug development?



Explainable AI



W. Samek: Concept-Level Explainable AI

Explain? Yes We Can 
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classify explain
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XAI 1.0: Layer-wise Relevance Propagation

8Layer-wise Relevance Propagation is a general approach to explain predictions of AI. 

(Bach et al.,  
PLOS ONE, 2015)
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XAI 1.0: Layer-wise Relevance Propagation

9

Classification

cat

rooster

dog

Idea: Redistribute the evidence for class  
          rooster back to image space.
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XAI 1.0: Layer-wise Relevance Propagation
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Theoretical Interpretation: 
Deep Taylor Decomposition

how much has j 
contributed to 
activation of k

simple LRP rule:
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XAI 1.0: Layer-wise Relevance Propagation
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Explanation

cat

rooster

dog
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PASCAL VOC Challenge (2005 - 2012) 
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Task: Multi-label classification 
for 20 object classes. 

The VOC2021 train/val data has 
11,530 images and 31,561 
objects.
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PASCAL VOC Challenge (2005 - 2012) 
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Unmasking Clever Hans Predictors
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Leading method (Fisher-Vector / SVM Model) of PASCAL VOC challenge

(Lapuschkin et al. 
2016 & 2019)
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Unmasking Clever Hans Predictors
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‘horse’ images in PASCAL VOC 2007



But how understandable are the explanations ?
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Limitations of Attribution Maps 
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Interpretation 1:
"laughing is relevant"

Interpretation 2:
"color of teeth is relevant"

Interpretation 3:
"size of teeth is relevant"
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Entering XAI 2.0 
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https://arxiv.org/abs/2206.03208
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Concept Relevance Propagation 
(i) Conditional Explanations
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Concept: "eye"

Concept: "snout"

Concept: "fur"

Concept Relevance Propagation 
(i) Conditional Explanations



But usually we do not know what concept the channel is encoding?
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Addressing the "What"-Question
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What does this channel encode?
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Concept Relevance Propagation 
(ii) Understand the "What"-Question through RelMax
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More Insights Into Reference Samples 
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Concept Relevance Propagation 
(iii) Highlight the Key Feature of a Concept 
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Concept Atlas
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Concept Relevance Propagation 

29(Achtibat et al. 2022)

explain individual 
prediction explain model 

representation
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Concept Composition
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Explanation

cat

rooster

dog
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Identifying Clever Hans 
Concept-based Reverse Search
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Identifying Clever Hans 
Concept-based Reverse Search

32Fixing the Model: Adapt encoding space globally [Anders, Weber, et al. 2022] or rather outcome-dependently?



From Explainable to Trustworthy Models
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Unhansing
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(Anders et al. 2022)
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Explanation-Guided Training
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[Sun et al. 2022]

Goal: Guide the model to be grounded on image evidence when predicting 
frequent words.
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Explanation-Guided Training
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Explanation-Guided Training
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Conclusion
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From XAI to XXAI

40(2019) (2022)

New directions in XAI:
- Explain & Improve
- Concept-Level XAI
- Regression, RL, Unsup. L.
- Non-interpretable domains
- Beyond Explaining
...
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Toolboxes
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Thank you for your attention
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