35th International Conference on
Principles of Diagnosis and
Resilient Systems

DX 2024, November 4-7, 2024, Vienna, Austria

Edited by
Ingo Pill
Avraham Natan
Franz Wotawa

\\v OASICS

OASlcs — Vol. 125 - DX 2024 www.dagstuhl.de/oasics



Editors

Ingo Pill
Institute of Software Technology, Graz University of Technology, Austria
ingo.pill@gmail.com

Avraham Natan
Ben-Gurion University of the Negev, Israel
natanavr@post.bgu.ac.il

Franz Wotawa
Institute of Software Technology, Graz University of Technology, Austria
wotawa@ist.tugraz.at

ACM Classification 2012
Computing methodologies — Causal reasoning and diagnostics

ISBN 978-3-95977-356-0

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-356-0.

Publication date
November, 2024

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at https://portal.dnb.de.

License
This work is licensed under a Creative Commons Attribution 4.0 International license (CC-BY 4.0):
https://creativecommons.org/licenses/by/4.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/0ASlcs.DX.2024.0

ISBN 978-3-95977-356-0 ISSN 1868-8969 https://www.dagstuhl.de/oasics


https://orcid.org/0000-0002-8420-6377
mailto:ingo.pill@gmail.com
https://orcid.org/0000-0003-3734-3157
mailto:natanavr@post.bgu.ac.il
https://orcid.org/0000-0002-0462-2283
mailto:wotawa@ist.tugraz.at
https://www.dagstuhl.de/dagpub/978-3-95977-356-0
https://www.dagstuhl.de/dagpub/978-3-95977-356-0
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/OASIcs.DX.2024.0
https://www.dagstuhl.de/dagpub/978-3-95977-356-0
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/oasics

O:iii

OASlcs — OpenAccess Series in Informatics

OASlcs is a series of high-quality conference proceedings across all fields in informatics. OASlIcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board

Daniel Cremers (TU Miinchen, Germany)
Barbara Hammer (Universitét Bielefeld, Germany)
Marc Langheinrich (Universita della Svizzera ltaliana — Lugano, Switzerland)

Dorothea Wagner ( Editor-in-Chief, Karlsruher Institut fiir Technologie, Germany)

ISSN 1868-8969

https://www.dagstuhl.de/oasics

DX 2024


https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/oasics




Contents

Preface
Ingo Pill, Avraham Natan, and Franz Wotawa .......... ... ... .00 oo

Conference Organization

Regular Papers

A Hierarchical Monitoring and Diagnosis System for Autonomous Robots
Gerald Steinbauer- Wagner, Leo Firbafl, Marco De Bortoli, and
Louise Travé-MasSUYES ... ..o ettt et et

A Model-Based Approach for Monitoring and Diagnosing Digital Twin
Discrepancies
Elaheh Hosseinkhani, Martin Leucker, Martin Sachenbacher, Hendrik Streichhahn,
and Lars B. VOSEEEN ...

A Review of Fault Diagnosis Techniques Applied to Aircraft Air Data Sensors
Lucas Lima Lopes, Louise Travé-Massuyes, Carine Jauberthie, and
Guillaume Alcalay ........ ..o i

A Study on Redundancy and Intrinsic Dimension for Data-Driven Fault Diagnosis
Daniel Jung and David AZEISSON ...

Bridging Hardware and Software Diagnosis: Leveraging Fault Signature Matrix
and Spectrum-Based Fault Localization Similarities
Louise Travé-Massuyes and Franz Wotawa ............ i

Challenges for Model-Based Diagnosis
Ingo Pill and Johan de Kleer ........... .o

Design Principles for Falsifiable, Replicable and Reproducible Empirical Machine
Learning Research

Daniel Vranjes, Jonas Ehrhardt, René Heesch, Lukas Moddemann,

Henrik Sebastian Steude, and Oliver Niggemann .............c..ccuiiiiiiiinennan.

Diagnosing Multi-Agent STRIPS Plans
Avraham Natan, Roni Stern, Meir Kalech, William Yeoh, and Tran Cao Son .....

Inferring Sensor Placement Using Critical Pairs and Satisfiability Modulo Theory
Alexander Diedrich, René Heesch, Marco Bozzano, Bjérn Ludwig,
Alessandro Cimatti, and Oliver Niggemamnm ........ ...,

Leveraging Answer Set Programming for Continuous Monitoring, Fault
Detection, and Explanation of Automated and Autonomous Driving Systems
Lorenz Klampfl and Franz Wotawa ......... ... oo,

35th International Conference on Principles of Diagnosis and Resilient Systems (DX 2024).
Editors: Ingo Pill, Avraham Natan, and Franz Wotawa

\\v OpenAccess Series in Informatics
OASICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany

0:xiii—0:xvi

1:1-1:9

2:1-2:15

3:1-3:20

4:1-4:17

5:1-5:15

6:1-6:20

7:1-7:13

8:1-8:20

9:1-9:19

10:1-10:20


https://www.dagstuhl.de/oasics/
https://www.dagstuhl.de

0:vi

Contents

Leveraging Causal Information for Multivariate Timeseries Anomaly Detection
Lukas Heppel, Andreas Gerhardus, Ferdinand Rewicki, Jan Deeken, and

Giinther Wazenegger-Wilfing . ... e

Minimalist Diagnosis of Discrete-Event Systems

Gianfranco Lamperti and Marina Zanella ........... ... . .. . i,

MSO Sets and MTES for Dummies

Mazence Glotin, Louise Travé-Massuyés, and Elodie Chanthery .................

One-Class Classification and Cluster Ensembles for Anomaly Detection and
Diagnosis in Multivariate Time Series Data

Adil Mukhtar, Thomas Hirsch, and Gerald Schweiger ............. ... ... ... ......

Property Learning-Based Fault Detection for Liquid Propellant Rocket Engine
Control Systems

Andrea Urgolo, Ingo Pill, Ginther Wazenegger- Wilfing, and Manuel Freiberger ...

Quantifying the Sim-To-Real Gap in UAV Disturbance Rejection

Austin Coursey, Marcos Quinones-Grueiro, and Gautam Biswas ................

Real-Time Sensor Fault Detection in Drones: A Correlation-Based Algorithmic
Approach

Inbal Roshanski, Magenya Roshanski, and Meir Kalech ..........................

Simulation-Based Diagnosis for Cyber-Physical Systems — A General Approach
and Case Study on a Dual Three-Phase E-Machine

David Kaufmann, Matus Kozovsky, and Franz Wotawa . .........................

Short Papers

Achieving Complete Structural Test Coverage in Embedded Systems Using
Trace-Based Monitoring
Alexander Weiss, Albert Schulz, Martin Heininger, Martin Sachenbacher, and

Martin Leucker ... ...

Data-Driven Diagnosis of Electrified Vehicles: Results from a Structured
Literature Review

Stan Munoz Gutiérrez, Adil Mukhtar, and Franz Wotawa ........................

Data-Driven RUL Prediction Using Performance Metrics
Abel Diaz-Gonzalez, Austin Coursey, Marcos Quinones-Grueiro,

Chetan S. Kulkarni, and Gautam Biswas .............c..cooiiiiiiiiiiiiiiinnn..

Detecting Soft Faults in Heat Pumps

Birgit Hofer and Franz Wotawa . ....... ..o

Diagnosing Non-Intermittent Anomalies in Reinforcement Learning Policy
Executions

Avraham Natan, Roni Stern, and Meir Kalech ........... ...,

Faster Diagnosis with Answer Set Programming

Liliana Marie Prikler and Franz Wotawa ........ ... . . . i

11:1-11:18

12:1-12:20

13:1-13:15

14:1-14:19

15:1-15:20

16:1-16:18

17:1-17:20

18:1-18:21

19:1-19:12

20:1-20:14

21:1-21:15

22:1-22:10

23:1-23:13

24:1-24:13



Contents 0:vii

FLEX: Fault Localization and Explanation Using Open-Source Large Language
Models in Powertrain Systems
Herbert Muehlburger and Franz Wotawa ........ ... .. 25:1-25:14

Hyperplanes Based Zonotopic Contractor
Rahma Bengamra, Soheib Fergani, and Carine Jauberthie ........................ 26:1-26:13

On a Method to Measure Supervised Multiclass Model’s Interpretability:
Application to Degradation Diagnosis
Charles-Mazime Gauriat, Yannick Pencolé, Pauline Ribot, and Gregory Brouillet . 27:1-27:14

Test Selection for Diagnosing Multimode Systems
Mattias Krysander and Fatemeh Hashemniya .......... .. ... ... .o iiio.. 28:1-28:14

Transformer-Based Signal Inference for Electrified Vehicle Powertrains
Stan Munoz Gutiérrez, Adil Mukhtar, and Franz Wotawa ........................ 29:1-29:14

Usability of Symbolic Regression for Hybrid System Identification — System
Classes and Parameters
Swantje Plambeck, Maximilian Schmidt, Audine Subias, Louise Travé-Massuyés,
and Goerschwin Fey ... ... 30:1-30:14

Using Multi-Modal LLMs to Create Models for Fault Diagnosis
Silke Merkelbach, Alexander Diedrich, Anna Sztyber-Betley, Louise Travé-Massuyés,
Elodie Chanthery, Oliver Niggemann, and Roman Dumitrescu ................... 31:1-31:15

Extended Abstracts

Summary of “A Lazy Approach to Neural Numerical Planning with Control
Parameters”
René Heesch, Alessandro Cimatti, Jonas Ehrhardt, Alexander Diedrich, and
Oliver Niggemann ...........o.o oo e e 32:1-32:3

Summary of “Randomized Problem-Relaxation Solving for Over-Constrained
Schedules”
Patrick Rodler, Erich Teppan, and Dietmar Jannach ................ ... ... .... 33:1-33:4

Summary of “Sequence-Oriented Diagnosis of Discrete-Event Systems”
Gianfranco Lamperti, Stefano Trerotola, Marina Zanella, and Xiangfu Zhao ...... 34:1-34:2

DX 2024






Preface

In 2024, the 35th International Conference on Principles of Diagnosis and Resilient Sys-
tems (DX) took place from November 4th to 7th in Vienna, Austria. For this DX edition, we
saw two significant changes from previous ones. That is, for 35 years, DX has been known as
the International Workshop on Principles of Diagnosis, but starting with the 2024 edition,
DX is a full conference with formal open-access proceedings. Furthermore, we widened our
primary focus to include also resilient systems — a research area that is tightly interconnected
with research on diagnosis.

The DX conference is a premier forum to present and discuss the latest research, experience
reports, and emerging ideas in the context of diagnosis and resilient systems. DX is application-
agnostic, so that the presented research is related to a large variety of systems, ranging from
physical to computational ones, captured in abstract or detailed representations. In previous
DX iterations, the main focus was on diagnosis, i.e., the identification of root causes for
encountered issues and unexpected scenarios, and on related techniques such as prognostics,
planning, and control. Moving forward, we expanded our focus on diagnosis to include the
topic of resilience, which is the intrinsic ability of a system to sustain its required operations
when impacted by expected and unexpected contingencies. DX welcomes papers that cover
resilient design as well as approaches for operational resilience. Topics covered by the DX
conference include but are not limited to:

Monitoring, detection, diagnosis, and mitigation of faults, unexpected issues, and change
Formal theories and symbolic, sub-symbolic, as well as hybrid approaches for diagnosis
Connections between diagnosis and other techniques like decision making, (re-)planning
& (re-)configuration, control theory, formal verification, and testing

Concept papers on the theory of design and operational resilience

Designing, developing, and operationalizing resilient systems

Hard- and software instrumentation, as well as dependable data acquisition and probing
Development, learning, abstraction, transformation, analysis, optimization, and transfer
of diagnosis models

Diagnosis in resilient, intelligent, and autonomous systems

Diagnosis in a distributed, hierarchical, system-of-systems, or multi-agent context

For DX’24, we received 45 submissions in total, despite the organizational delays due to the
relocation from Israel. Out of these 45, 42 papers underwent the reviewing process. 18 (40 %)
were finally accepted as full papers, 13 (28.9 %) as short papers, and three submissions for
the journal-first/major-conference-first track were accepted as extended abstracts.

The papers in these proceedings perfectly illustrate the diversity of research related to
diagnosis and resilient systems. Their foci range from state estimation, via applications like
robotics, electric motors, and heat pumps, to addressing fundamental questions. Examples
for the latter are related to the integration of approaches from different fields, the application
of the newest findings in other areas like LLMs for the benefit of diagnosis and resilient
systems, or discussing upcoming challenges for the DX research of the future.

Organizing a conference is always a group effort, so that we would like to thank a few
people, starting with Elisabeth Orthofer and Alexander Perko from our local support team
from the Institute of Software Technology of the Graz University of Technology.
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We would also like to thank the members of the DX steering committee that has been
directing the transition of DX becoming a conference since it was founded in 2023:

Ingo Pill (chair), Graz University of Technology, Austria

Gautam Biswas, Vanderbilt university, USA

Johan de Kleer, c-infinity, USA

Meir Kalech, Ben Gurion University of the Negev, Israel

Oliver Niggemann, Helmut-Schmidt-Universitdt Hamburg, Germany
Louise Travé-Massuyes, LAAS-CNRS, France

Franz Wotawa, Graz University of Technology, Austria

Marina Zanella, Universita di Brescia, Italy

Our thanks go also to the Graz University of Technology and the Ben Gurion University
of the Negev for supporting the organizers in their efforts to make the conference happen.
Special thanks go to the Al Journal for sponsoring DX’24 and to the members of the program
committee for their reviews that allowed us to single out the right papers to constitute a high-
quality technical program for the 35th International Conference on Principles of Diagnosis
and Resilient Systems. We would furthermore like to thank Dagstuhl, our publisher, for
working with us to make the technical program available via open-access proceedings.

Finally, we would like to thank all the paper authors for contributing to the success of
this conference. Without their work and their choice to present it at DX, this event would
not have been possible.

The DX’24 chairs: Ingo Pill, Avraham Natan, and Franz Wotawa.
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