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EDITORIAL

Editorial to the special issue on “Modeling and control
of innovative robots”

1. Introduction
The core of this special issue is a collection of extended versions of paper that were contributed to
International Conference on Robotics in Alpe-Adria-Danube Region (RAAD) 2022. For three decades,
the RAAD conference has been a platform for the presentation of latest research results and a venue
for discussion and exchange of ideas. The first event in this series was organized in 1991 in Portorož,
Slovenia, by the Jožef Stefan Institute as the 1st International Meeting on Robotics in Alpe Adria Region.
In the following years, its name was changed to International Workshop on Robotics in Alpe-Adria
Region (RAA) until 1996, when it became the International Conference on Robotics in Alpe-Adria-
Danube Region (RAAD). The 31st RAAD 2022 was, therefore, a special event celebrating the continuous
success of the conference and the vitality of the scientific community in the Alpe-Adria-Danube
Region, and it was an honor to have the founder of RAAD, Jadran Lenarčič from the Jožef Stefan
Institute, Ljubljana, Slovenia, giving a welcome address. The conference was held on June 8–10, 2022
in Klagenfurt am Wörthersee, Austria. It brought together robotics researchers in academy and industry
from 29 countries, mainly in the Alpe-Adria-Danube Region, but also from other countries worldwide.

2. Special issue summary
After a thorough review process, 10 papers presented at the RAAD conference were selected for
inclusion in this issue.

The paper “Projecting Robot Dynamics onto Trajectories” [1] deals with the time-optimal motion
planning along a prescribed path by projecting the dynamics of a robot manipulator onto the path
to be executed. In “Time-optimal path following for non-redundant serial manipulators using an
adaptive path-discretization” [2], an adaptive sampling method for solving the time-optimal path fol-
lowing problem is presented, which ensures continuity of the solution. The time-optimal motion
planning of wheeled inverted pendulum (also known as Segway-type systems) is addressed in the paper
“Multistage approach for trajectory optimization for a wheeled inverted pendulum passing under an
obstacle” [3], where a method for finding an initial guess for the optimization problem is presented.
In “Exploration-Exploitation-Based Trajectory Tracking of Mobile Robots Using Gaussian Processes
and Model Predictive Control” [4], an iterative learning-based procedure for the trajectory tracking of
mobile robots is propoed.

Departing from the concept of fractional order control, in “Fractional Order Inspired Weighted Sum
PD-type Feedback in Fixed Point Iteration-based Adaptive Control” [5], a control scheme is proposed
that has similar properties as fractional order controllers but a simpler structure. The control of a quadro-
tor UAV is addressed in “Barrier Lyapunov function and adaptive backstepping-based control of a
quadrotor UAV” [6] using barrier Lyapunov functions to account for the constraint satisfaction. A bio-
inspired single-track mobile robot is reported in the paper “Porcospino, Spined Single-Track Mobile
Robot for Inspection of Narrow Spaces” [7]. A mobile robot for agriculture application is described in
“Decoupled motion planning of a mobile manipulator for precision agriculture” [8]. The paper “Contact
force regulation in physical human-machine interaction based on model predictive control” [9] intro-
duces the use of a Model Predictive Controller for controlling the force impulse on a human subject.
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In “Precise positioning in a robotized laser-cutting machine allowed by a three-V-shaped-groove kine-
matic coupling” [10], a model for a laser cutting machine with a special kinematics is reported, to
calculate positioning errors caused by the mechanical structure’s elastic deformation.

In addition to these RAAD papers, the paper “Modeling and invariably horizontal control for the
parallel mobile rescue robot based on PSO-CPG algorithm” [11] reports on the modeling and control
of a walking robot based on a parallel kinematics.

3. Conclusion
Innovation in robotics has a long tradition in the Alpe-Adria-Danube Region. This is clearly reflected
by the papers included in this special issue. Novel control concepts clearly represent a major research
topic, beside innovative designs for novel applications. We are confident that the reader will find these
papers interesting and inspiring.
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