
XAI – Autonomous Driving
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Motivation

• Internship at automotive company
• Family in industry
• Popularity
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Abbreviations

Abbreviation Meaning

AD Autonomous Driving

AV Autonomous Vehicle

DL Deep Learning

DLM Deep Learning Model
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Overview

• Study content
• Results
• Critique
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Explanations in AD: A Survey

• IEEE
• November 2021
• 272 citiations
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Explanations in AD: A Survey - Content

• Survey for behaviour of AVs
• Need for XAI for AVs
• Examination of AV regulations and standards
• Explainable AD operations
• Framework for AV explainability
• Fundamental knowledge for researchers
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Need for XAI for AVs

• Trust
• Safety
• Future
• Decisions
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Explainable Autonomous Driving Operations

• Perception
• Localisation
• Planning
• Vehicle Control
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Critique

• Good if no previous knowledge
• „irrelevant“ sections
• regulations
• Future research directions
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OD-XAI: Explainable AI-Based Semantic
Object Detection for Autonomous Vehicles
• Appl. Sc. Journal
• May 2022
• 49 citations
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OD-XAI: Explainable AI-Based Semantic Object
Detection for Autonomous Vehicles - Content
• Detection of road using DLM
• XAI to understand predictions and decisions
• XAI integrated AV system to improve explainability of black-box 

models
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Approach

Model Layers Model Parameters

ResNet-18 111 17.271.149

ResNet-50 215 39.030.637

SegNet 65 73.613.762
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XAI Integration

• Grad-CAM
• Saliency Map
• Observational Explanations
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OD-XAI - Results
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ResNet-18 ResNet-50 SegNet

Train accuracy 0.9761 0.9281 0.9655

Test accuracy 0.9786 0.9318 0.9630



Critique

• „Irrelevant“ content
• Detailed description of approach and setup
• Different XAI integrations
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XAI-ADS: An Explainable Aritifical Intelligence
Framework for Enhancing Anomaly Detection in 
Autonomous Driving Systems

• IEEE
• April 2024
• 8 citations
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XAI-ADS: An Explainable Aritifical Intelligence
Framework for Enhancing Anomaly Detection in 
Autonomous Driving Systems - Content

• End-to-end XAI framework for anomaly detection
• Introduction of two novel feature selection methods
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Framework

• feature extraction to understand
attacks

• Remove invaluable data
• No feature dominates model

analysis
• AI: 70% training, 30% evaluation
• XAI: SHAP, LIME
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Novel Feature Selection Methods

• Select features
• Generate SHAP values
• SHAP-based: values as performance contribution
• SHAP-AI: 𝐹i as sum of product of SHAP values
• Rank features
• Extract top 𝑘 ranked features
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Novel Feature Selection Methods 
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Critique

• Testing features
• Lots of graphics
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Paper for long presentation
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Sources

• AV - https://innovationatwork.ieee.org/autonomous-vehicles-for-today-
and-for-the-future/

• Molly Problem - https://www.itu.int/en/ITU-
T/focusgroups/ai4ad/Pages/MollyProblem.aspx

• Molly Problem picture - https://www.nbcnews.com/tech/tech-
news/self-driving-uber-car-hit-killed-woman-did-not-recognize-
n1079281

• Explanations in Autonomous Driving: A Survey –
https://ieeexplore.ieee.org/abstract/document/9616449

• OD-XAI - https://www.mdpi.com/2076-3417/12/11/5310
• XAI-ADS - https://ieeexplore.ieee.org/abstract/document/10486915
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