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The objectives of this course are to provide students with a comprehensive understanding of robotic systems and their
industrial applications. In an era of increasing automation and smart manufacturing, robotics plays a central role in modern
industry. This course equips students with the theoretical foundations and practical skills necessary to design, program, and
integrate robotic systems.
The course covers:

®  Understanding of all types of industrial robots, including articulated robot arms and autonomous mobile robots

=  Control, programming, and development of custom robotic applications

® Integration of industrial robots with other manufacturing systems

=  Software and hardware interfaces in robotics, including ROS-based development

Programme 1. Introduction to robotics, coordinate systems, homogeneous transformations
2. Direct kinematics of articulated robots, Denavit-Hartenberg notation, analytical and
numerical inverse kinematics, velocity kinematics and manipulability, path planning, robot
dynamics and control, industrial robot applications
3. Kinematics of mobile robots, path planning on maps, cameras and vision, Kalman filter,
simultaneous localization and mapping, industrial applications of mobile robots

Prerequisites In order to successfully attend this course, the students must have:

=  Basic knowledge in linear algebra (matrices) and analysis (derivatives)
=  Basic programming skills (basic Python or similar)

Learning After attending this course, the student will:

outcomes =  Understand the operation of all types of industrial robots

®  Beable to use and program industrial robots using teach pendants, programming languages,
and open-source interfaces (ROS)

®=  Be able to design and implement integration of industrial robots with other systems based
on understanding robotic controllers

=  Be able to design and implement custom robotic building blocks and systems

Assessment 1. Written examination on theoretical content (50%0)
2. Written examination on practical content (40%)
3. Report on laboratory work with industrial robots (10%0)
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