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Starting point of research task of the early stage researcher and its position in the research programme,
where the mentor is included, work hypothesis, research goals and foreseen result with emphasis on
an original contribution to science:

.The young researcher will study in the Electrical Engineering doctoral program at
FERI, UM, and will conduct research experiments at the Laboratory for Cognitive
Systems in Mechatronics at FERI, UM, whose leader is the mentor. The entire team
|of experts, consisting of 4 researchers with PhD degrees from this laboratory, has
‘experience in the field of robotics control (kinematic and dynamic models,

1 Term early stage researcher (ESR) is written in male form and used as neutral for women and men.
2 Research and study programme of training have to harmonise with contents of the research programme, where the mentor
is a member.



computer vision, adaptive control) and the application of artificial intelligence in
robotics (control based on artificial neural networks, genetic algorithms, fuzzy logic,
particle swarm algorithms, etc.). Based on years of experience in the
iaforementioned scientific field, we also focus on the scientific field of SLAM
(Simultaneous Localization and Mapping) algorithms and robot trajectory planning
(3D and 2D SLAM).

‘The purpose of the young researcher's doctoral work is to develop a self-learning
algorithm for creating a map of the robot's surroundings (whether it be a drone,
%mobile robot, industrial robot arm, or nanoprecision robot), localizing the robot
'|tself in the workspace (3D or 2D), detecting obstacles in this space, and
subsequently calculating robot motion trajectories. The emphasis of such a self-
learning algorithm — a cognitive (spatially self-aware) system — is on the use of
;artificial intelligence techniques. Several artificial intelligence techniques will be
tested, and ultimately, the young researcher will decide on one or a combination of
several techniques (e.g., using a neural network for environment recognition with a
Ecamera or Lidar, using a particle swarm algorithm or genetic algorithm for robot
;localization in space). All algorithms will be implemented on state-of-the-art
NVIDIA computer multiprocessor systems for applications operating in soft real-
tlme with response times of a few milliseconds, or with FPGA systems for
appllcat|ons operating in hard real-time (e.g., control response time of a robotic
isystem under 1 ms).

I

The final product of the young researcher's cognitive robot system will be applied
and tested on a selected robot and compared with classical cognitive systems
based on classical cognition techniques. The advantage of the developed cognitive
system based on artificial intelligence techniques will be its self-learning algorithm,
as opposed to a pre-programmed cognitive system that cannot adapt to
unforeseen situations in the robot's environment.

Foreseen study programme, to which early stage researcher shall be enrolled in academic year
2024/2025:

Program Electrotecnics, doctoral study



The young researcher will develop a robotic cognitive system based on artificial intelligence
techniques, using MATLAB software tools, and programming in the C language on NVIDIA-based
computers (e.g., Jetson Nano or similar). Testing will be conducted on the utilized robot.

The required level of education is MSc in Engineering.

The required field of education is mechatronics or electrical engineering (automation, electronics,
power engineering).

18202 Doctoral education (third Bologna cycle) / Doctoral degree (third Bologna cycle)

0714 Electronics and Automation

Kliknite ali tapnite tukaj, ¢e Zelite vnesti besedilo.

Kliknite ali tapnite tukaj, ¢e Zelite vnesti besedilo.

Knowledge of English.

Kliknite ali tapnite tukaj, &e zelite vnesti besedilo.

Planned at least 3-month training abroad in the fourth year of study.
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