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Dr. Matthias Mayr

PhD in Computer Science, Lund University, Sweden.
Topics: Robotic Skills, Knowledge Representation, Reinforcement Learning

WASP Graduate School, Wallenberg Al, Autonomous Systems and Software Pro-
gram (WASP), Sweden.

Autonomous Systems Track: Al & ML, Autonomous Systems, Software Engineering &
Cloud Computing

Master of Science in Electrical Engineering and Information Technology,
Karlsruhe Institute of Technology, Germany.

Main Subjects: Robotics, Signal Processing, Systems Engineering

Bachelor Thesis, Halmstad University, Sweden.
A Mobile Robot System for Ambient Intelligence

Bachelor of Science in Electrical Engineering and Information Technology,
Karlsruhe Institute of Technology, Germany.
Elective courses: Robotics, Sensors, Software Engineering

Learning with Skill-based Robot Systems - Combining Planning & Knowledge Rep-
resentation with Reinforcement Learning

Lund University.
Volker Krueger and Jacek Malec

This thesis presents a robot control and learning approach combining robot skills,
knowledge, and planning with reinforcement learning (RL), enabling robots to profi-
ciently learn contact-rich tasks and adapt to task variations without relearning. The
integration of behavior trees and RL shows accelerated learning curves and robust
adaptability, offering potential for diverse industrial applications.
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2025

2024

2024

2023

2023

2023

2022

2022

2022

2021

2018

EzSkiROS: enhancing robot skill composition with embedded DSL for early
error detection.

M. Rizwan, C. Reichenbach, R. Caldas, M.Mayr and V. Krueger in Frontiers in Robotics
and Al

BeBOP - Combining Reactive Planning and Bayesian Optimization to Solve
Robotic Manipulation Tasks.

J. Styrud, M. Mayr, E. Hellsten, V. Krueger and C. Smith in IEEE International Conference
on Robotics and Automation (ICRA), 2024

Adaptable Recovery Behaviors in Robotics: A Behavior Trees and Motion
Generators (BTMG) Approach for Failure Management.

F. Ahmad, M. Mayr, S. Suresh-Fazeela, V. Krueger in IEEE 20th International Conference
on Automation Science and Engineering (CASE), 2024

SkiROS2 - A skill-based Robot Control Platform for ROS.

M. Mayr, F. Rovida and V. Krueger in IEEE/RSJ International Conference on Intelligent
Robots and Systems (IROS), 2023

Learning to Adapt the Parameters of Behavior Trees and Motion Generators
to Task Variations.

F. Ahmad, M. Mayr and V. Krueger in IEEE/RSJ International Conference on Intelligent
Robots and Systems (IROS), 2023

Using Knowledge Representation and Task Planning for Robot-agnostic
Skills on the Example of Contact-Rich Wiping Tasks.

M. Mayr, F. Ahmad, A. Duerr and V. Krueger in |IEEE International Conference on Au-
tomation Science and Engineering (CASE), 2023

A C++ Implementation of a Cartesian Impedance Controller for Robotic
Manipulators.

M. Mayr, J. Salt-Ducaju in Journal of Open Source Software (JOSS), 2022

Skill-based Multi-objective Reinforcement Learning of Industrial Robot
Tasks with Planning and Knowledge Integration.

M. Mayr, F. Ahmad, K. Chatzilygeroudis, L. Nardi and V. Krueger in IEEE International
Conference on Robotics and Biomimetics (ROBIO), 2022

Learning Skill-based Industrial Robot Tasks with User Priors.

M. Mayr, C. Hvarfner, K. Chatzilygeroudis, L. Nardi and V. Krueger in IEEE International
Conference on Automation Science and Engineering (CASE), 2022

Learning of Parameters in Behavior Trees for Movement Skills.

M. Mayr, K. Chatzilygeroudis, F. Ahmad, L. Nardi and V. Krueger in IEEE/RSJ Interna-
tional Conference on Intelligent Robots and Systems (IROS), 2021

Lanelet2: A high-definition map framework for the future of automated
driving.

F. Poggenhans, J.H. Pauls, J. Janosovits, S. Orf, M. Naumann, F. Kuhnt and M. Mayr in
IEEE 21st International Conference on Intelligent Transportation Systems (ITSC), 2018
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2023

2023

2022

2022

2022

2022

11.2024 -
today

03.2024 -
10.2024

04.2023 -
08.2023

02.2018 -
07.2018

04.2016 -
10.2016

2011-2013
2014-2017

Flexible and Adaptive Manufacturing by Complementing Knowledge Repre-
sentation, Reasoning and Planning with Reinforcement Learning, M. Mayr,
F. Ahmad and V. Krueger, Workshop on Robotics & Al in Future Factory, IROS
2023.

Skill-based Reinforcement Learning of Industrial Robot Tasks with User Pri-
ors , M. Mayr, F. Ahmad, C. Hvarfner, K. Chatzilygeroudis, L. Nardi, and V.
Krueger, European Robotics Forum (ERF) 2022.

Combining Planning, Reasoning and Reinforcement Learning to solve Indus-
trial Robot Tasks, M. Mayr, F. Ahmad, K. Chatzilygeroudis, L. Nardi and V.
Krueger, 2nd Workshop on Trends and Advances in Machine Learning and Auto-
mated Reasoning for Intelligent Robots and Systems, IROS 2022.

Generalizing Behavior Trees and Motion-Generator (BTMG) Policy Repre-
sentation for Robotic Tasks Over Scenario Parameters, F. Ahmad, M. Mayr,
E.A. Topp, J. Malec and V. Krueger, Planning and Reinforcement Learning Work-
shop, [JCAI 2022.

How to Set Up & Learn New Robot Tasks with Explainable Behaviors?, M.
Mayr, F. Ahmad, K. Chatzilygeroudis, L. Nardi, and V. Krueger, European Robotics
Forum (ERF) 2022.

Research Challenges in Skill-based Reinforcement Learning of Industrial
Manufacturing Tasks, M. Mayr, J. Malec, and V. Krueger, Swedish Artificial
Intelligence Society Workshop 2022.

Robotics Software Engineer and Consultant, Mayr Robotics, Bremen, Germany.
Software engineering and consultancy.

Senior Robotics Software Engineer, RIACT Robotics, Copenhagen, Denmark.
Software development and project management in a WALP-startup for modular robot au-
tomation.

PhD Sabbatical, Bosch Center for Artificial Intelligence, Bosch Corporate Re-
search, Renningen, Germany.

Skill-based systems for adaptive and contact-rich tasks with knowledge representation and
reasoning.

Research Assistant, FZ/ Research Center for Information Technology, Karlsruhe.
Development of a map format and a C++ framework for autonomous driving applications.
Co-Author of a paper submitted to ITSC'18.

Software Engineer, Siemens Corporate Technology, Berkeley, California, USA.
Development of an interactive platform for CAD models in Virtual Reality with gesture
control as well as Semantic Web and Linked Data integration.

Research Assistant, Institute of Anthropomatics, Karlsruhe Institute of
Technology.

Robotics, Administrator for a Linux Computer Network and Robots, Evaluation of Hardware
and Software Solutions.
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2024

2020-2023

2020-2021

2019-2024

2017

2021-2024

2020-today

2020-today

2019-today

2018

German
English
Swedish

Workshop Organizer, ROSCon 2024.

Hosting a deliberation technology workshop at the international ROS conference with more
than 100 participants.

Cluster Leader, WASP Core Technology Cluster Sequential Decision Making and
Reinforcement Learning.

Chair of the WASP PhD Student Council.

Leading the representation of all WASP PhD students. Participation in research program
management meetings, development committees and international review boards.

PhD Student Representative, WASP PhD Student Council.

Representing more than 300 PhD students and actively contributing to the development of
the research program as a whole.

Two Patent Applications with Siemens in the United States.

Subjects: Integration of CAD models and presentation of information in Virtual Reality as
well as Semantic Web integration and visualization in Virtual and Mixed Reality.

SkiREIL: Skill-based Reinforcement Learning Framework.

Highly configurable code to perform multi-objective RL with simulated and real robots.
https://github.com/matthias-mayr/SkiREIL

Cartesian Impedance Controller: A feature-rich C++ implementation.

A robot-agnostic and the most feature-complete open source implementation of this com-
pliant control strategy to be used as a library or ros_control controller.
https://github.com/matthias-mayr/Cartesian-Impedance-Controller
iiwa_ros: ROS driver for the KUKA iiwa robot arms.

Contributions to raise connection frequency from 200 to 1000 Hertz, bug fixes & mainte-
nance.

https://github.com/epfl-lasa/iiwa_ros

SkiROS2: A skill-based Robot Platform for ROS.

Contributions, bug fixes and maintenance of the robot control platform.
https://github.com/RVMI/skiros2

Lanelet2: A high-definition C++ map framework.

Development of the routing module, path-planning, route building & routing queries.
https://github.com/fzi-forschungszentrum-informatik/Lanelet2

Mother Tongue

Advanced Language proficient
Intermediate B2 level, daily life
- Sport - Traveling

- Sailing - Information Technology
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