Control systems and their safety

Control with a defined Safety Integrity Level (SIL), Cybersecurity, Cyber-Physical Systems (CPS)
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Medvedik, M. et al. Safety of Control Systems with Dual Architecture Based on PLCs. Appl. Sci. 2022,
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Intelligent Transportation Systems

Applications of Artificial Intelligence in Transportation

Exploratory spherical robots

Marek Bujndk, Rastislav Pirnik, Dus$an
Nemec, and the team: SpheriDrive: A
spherical robot with an innovative 3-
wheeled platform and omnidirectional
wheels, Results in Engineering, Q1
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P. Kuchar, R. Pirnik, J. Kafkova, et al.
"SCAN: Surveillance Camera Array
Network  for  Enhanced  Passenger
Detection," in IEEE Access, Q2

ACCESS-05: Trailblazing
Inclusive, Sustainable and
Resilient Cities (INCITIES)
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Stress profile of a driverm Kafkova, )., Pirnik, R, and the team. “Seat to Beat:

Pioneering Capacitive ECG Integration for In-Car

Ploneerlng Capaoltlve ECG and a traffic dispatCher Cardiovascular Monitoring“ Measurement (Q1)
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Advanced and Mobile Robotics

R&D in perception, localization, navigation, and control of mobile wheeled and aerial robots

Experimental robotic platforms Simak, V. et.al, Online Calibration of Inertial Sensors Based on Error

Backpropagation, Sensors, 2024, 24(23), 7525

b iars‘ﬁo
outopiiot X

T
—— NN KF
504 — sPaN
— K

Error[m]

Tl BT
S|y P e ]

5500 6000 6500 7000 7500 = e
Timel[s] I 1 gy

landmark
=
e
. r!il: =
weight
estimation
Yy A v
real-time N Z 1x N
calibration d "
kY
Centimeter | i F deviation y global coordinate system
& A",S Accuracy GPS ‘ » y

Nemec, D. et.al, Homogeneous Sensor Fusion
Optimization for Low-Cost Inertial Sensors,
Sensors, 2023, 23(14), 6431

Nemec, D. et.al, Precise localization of the mobile
wheeled robot using sensor fusion of odometry,
visual artificial landmarks and inertial sensors,
Robotics and Autonomous Systems, 2019, 112, pp.
168-177
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