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Preface

The 35th International Conference on Robotics in Alpe-Adria-Danube Region (RAAD 
2026) took place within June 17 – 19, 2026 in Bratislava, Slovakia. This long-standing 
annual event brings together multiple generations of researchers in robotic technology 
from countries of the Alpe-Adria-Danube region and other partners from over the 
world. It provides an excellent opportunity for presenting their recent research 
achievements, shearing experiences and open-inspiring insights into the future 
robotics, especially for young scientists.

This book volume in form of 35th RAAD 2026 Conference proceedings contains 59 
contributed papers selected for oral presentation. Authors of presented papers come 
from 19 countries. The scope and quality of all papers submitted to the conference 
show remarkable progress and dynamic nature of research across a wide spectrum of 
topics in robotic disciplines to sophisticated applications.

The research subjects discussed in contributed papers cover relevant topics and 
ongoing research trends in manufacturing and developments in robotic technology. 
The papers in book are organized in parts / chapters that roughly correspond to 
technical sessions in the conference program. 

There are: 
• Future manufacturing and robotic technologies powered by AI
• Robot kinematics and motion control
• Novel design of robotic mechanisms and tools for intelligent manipulation
• Sensing and information- control systems
• Medical, rehabilitation and surgery assisting robots
• Mobile, aerial (UAV) and swarm robotics
• Innovative solutions of robotic applications

The conference program included three plenary lectures oriented to research and 
applications of advanced robotics. We are particularly thankful to plenary speakers for 
sharing their ideas on current and future research topics in lectures: 

Development and Applications of Robotics in Taiwan, presented by Dr. Hung-Yin Tsai 
from National Institutes of Applied Research, Taiwan 

Geometric Algebra and Quantum Computing for Robot Modelling and Control, 
presented by Prof. Dr. MSc. Eng. Eduardo Bayro-Corrochano from Poznan University 
of Technology Poznan, Poland

Robotic surgery; experiences and ideas for research, presented by MUDr. Vladimír 
Baláž, PhD., from Robotic Surgery Center, F.D. Roosevelt University Hospital, 
Slovakia.

We express our thanks to all authors and speakers for their valuable contributions. Our 
gratitude goes to all reviewers for ensuring the quality of presented papers, the program 
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committee members for their diligent reviews, and the organizing committee for their 
efforts in making success of this conference.  

It is our hope that this volume will serve as a valuable resource of knowledge for 
researchers and practitioners; it will inspire new ideas for stimulating further research 
and strengthening the collaborative spirit that defines the RAAD community. 

Four institutions participated in the organization of the conference, for which we would 
like to express our gratitude: Institute of Informatics of the Slovak Academy of 
Sciences, Faculty of Mechanical engineering of the Slovak University of Technology, 
Slovak Society for Cybernetics and Informatics and National Centre for Robotics. Our 
special thank is devoted to the Slovak University of Technology in Bratislava for its 
availability to host the RAAD 2026 event. 

We acknowledge the support of the International Federation for the Promotion of 
Mechanism and Machine Science (IFToMM, https://iftomm-world.org/) and Springer 
for their continued partnership and commitment to disseminating high-quality 
scientific literature.

Our specific thanks is devoted to the Ministry of Education, Research, Development 
and Youth of the Slovak Republic for the patronage and financial support through the 
government program: “Coordination of Cross-sectional Activities of State Science and 
Technology Policy”.

June 2026 
Štefan Havlík
Andreas Müller
The conference chairs
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Conference Program
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June 16, 2026

19.00 – 21.00 Informal welcome for conference participants.
STU University Centre – Science Café

June 17, 2026

8.00 – 9.00 Registration

9.00 – 9.20 Opening ceremony

9.20 – 10.20 Keynote lecture I
Prof. Dr. MSc. Eng. Eduardo Bayro-Corrochano
Geometric Algebra and Quantum Computing for Robot Modelling 
and Control

10.20 – 10.40 Coffee break

10.40 – 12.45 Technical sessions
- Robot kinematics and motion control I
- Future manufacturing and robotic technologies powered by AI I

12.45 – 14.00 Lunch

14.00 – 16.00 Technical sessions
- Robot kinematics and motion control II
- Future manufacturing and robotic technologies powered by AI II

16.00 – 16.30 Coffee break

16.30 – 18.30 Technical sessions
- Mobile, aerial (UAV) and swarm robotics
- Sensing and information – control systems

19.30 Welcome reception
Pálffy Palace at Zámocká Street 47
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June 18, 2026

8.30 – 9.00 Registration

9.00 – 10.00 Keynote lecture II
MUDr. Vladimír Baláž, PhD.
Robotic surgery; experiences and ideas for research

10.00 – 10.30 Coffee break

10.30 – 12.30 Technical sessions
- Medical, rehabilitation and surgery assisting robots
- Innovative solutions of robotic applications I

12.45 – 14.00 Lunch/RAAD ISC meeting

14.00 – 15.00 Plenary session
- From the Mining Machines to Robotics: History of Development 

in the Slovak Territory

16.00 – 18.30 Excursion

18.30 Gala dinner
Restaurant Dunajský pivovar

June 19, 2026

9.00 – 10.00 Keynote lecture III
Dr. Hung-Yin Tsai
Development and Applications of Robotics in Taiwan

10.00 – 10.30 Coffee break

10.30 – 12.30 Technical sessions
- Innovative solutions of robotic applications II
- Novel design of robotic mechanisms and tools for intelligent 

manipulation

12.30 Closing ceremony and lunch
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Plenary Speakers 
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Prof. Dr. MSc. Eng. Eduardo Bayro-Corrochano
Poznan University of Technology Poznan, Poland

Geometric Algebra and Quantum Computing 
for Robot Modelling and Control

Classical methodologies in mathematical physics and 
robotics suffer from several fundamental limitations. First, 
accessibility is restricted because ideas, concepts, methods, 
and results are fragmented across multiple mathematical 

formalisms. Mastery of only a subset of these systems prevents effective access to 
knowledge expressed in others. Second, redundancy arises from the repeated 
representation of the same information in different mathematical languages, leading to 
reduced efficiency. Third, there is insufficient integration and articulation among these 
formalisms, resulting in inconsistencies, lack of unification, limited generalization, and 
weak interoperability. Geometric Algebra was developed in response to these 
challenges, and, in light of advances in modern scientific theory, it provides a powerful 
and compact framework for unifying and optimizing the expression of fundamental 
concepts and their consequences.
This keynote lecture will center on three complementary geometric frameworks: 
signed distance fields, geometric algebra, and Riemannian geometry, which together 
offer expressive and computationally efficient representations for learning, planning, 
control, and optimization in robotics. Signed distance fields enable implicit shape 
representation through distance functions, which can be encoded and learned using 
various modeling and data-driven approaches. Geometric algebra provides a unified 
treatment of geometric primitives and transformations, including 6D poses, planes, 
lines, circles, and spheres, allowing constraints and interactions in robotic systems to 
be expressed in a compact and consistent manner. Riemannian geometry extends 
models and algorithms originally formulated in Euclidean spaces to curved manifolds, 
enabling principled handling of structured objects such as spheres, matrices, and 
subspaces, as well as more general smooth manifolds equipped with a Riemannian 
metric for distance measurement.
The lecture will clarify the distinctions, complementarities, and interconnections 
among these three geometric paradigms and demonstrate how they jointly contribute 
to key robotic applications, with particular emphasis on navigation, path planning, and 
manipulation. From a dynamics and control perspective, both Euler–Lagrange 
formulations and Hamiltonian mechanics on phase space will be expressed within the 
geometric algebra framework. The control architecture is centered on a quadratic 
programming formulation that integrates motion objectives expressed as geometric 
constraints on joint accelerations with physical limitations arising from unilateral 
contacts and force-constrained grasping.
Furthermore, modern learning techniques, including neural networks, convolutional 
neural networks, and physics-informed neural networks, will be incorporated into the 
control loop using geometric algebra as a unifying representational backbone. The 
lecture will also present the application of Quantum Fuzzy Control strategies to robotic 
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manipulators. Practical demonstrations will include modeling and control of robotic 
arms for grasping and manipulation tasks, as well as applications to quadrotors and 
humanoid robots.
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MUDr. Vladimír Baláž, PhD.
Robotic Surgery Center, F.D. Roosevelt University 
Hospital, Slovakia

Robotic surgery; experiences and ideas for 
research

An overview of current practices in robotic surgery, 
highlighting practical experiences from clinical use and the 
evolving role of robotic systems in modern operating rooms, 

will be discussed. It outlines key benefits and limitations observed in real‑world 
settings, discusses emerging technological trends, and proposes promising directions 
for future research. The goal is to inspire deeper exploration of how robotics can 
enhance surgical precision, safety, and training while identifying gaps that merit 
scientific investigation.
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Dr. Hung-Yin Tsai
National Institutes of Applied Research, Taiwan

Development and Applications of Robotics in 
Taiwan

National Institutes of Applied Research (NIAR) is the largest 
non-profit incorporated organization supervised by the 
National Science and Technology Council. There are eight 
research institutes or centers under NIAR. One of them is 

established in Q2 in 2026 and called the National Center for AI Robotics. The global 
trends of robotics and the robotics industries in Taiwan will be introduced. 
Furthermore, the development program of intelligent robotics industries in Taiwan will 
be shared, and the expected benefits will be disclosed.
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