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COURSE DESCRIPTION CARD - SYLLABUS

Course name
Unmanned and personal transport devices

Course

Field of study Year/Semester
Mechatronics 1/2

Area of study (specialization) Profile of study
Mechatronic design of machines and vehicles general academic
Level of study Course offered in
Second-cycle studies Polish

Form of study Requirements
full-time elective

Number of hours

Lecture Laboratory classes Other (e.g. online)
15
Tutorials Projects/seminars

15
Number of credit points
2
Lecturers
Responsible for the course/lecturer: Responsible for the course/lecturer:
Prof. Krzysztof Talaska PhD Eng. Dominik Wilczynski
email: krzysztof.talaska@put.poznan.pl email: dominik.wilczynski@put.poznan.pl
Tel. 61 224-4512, 61 665 2244 Tel. 61 224-4512
Faculty of Mechanical Engineering Faculty of Mechanical Engineering
Piotrowo Street 3, 61-138 Poznan Piotrowo Street 3, 61-138 Poznan

Prerequisites
Knowledge: Has knowledge of the basics of machine construction, technical drawing and the application
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and use of computer-aided design tools. Has ordered, theoretically founded general knowledge of
technical mechanics and strength of materials.

Skills: Can use analytical, simulation and experimental methods to formulate and solve engineering
tasks. He can formulate problems, use engineering methods in the analysis of technical issues.

He can obtain information from the Internet, library and reading room and other resources. In
particular, he can correctly indicate the sources of the necessary information. He can define the quality
and usefulness of the information and data found. He can also integrate information obtained from
various resources, interpret them, as well as draw conclusions and formulate and justify opinions.

Social competences: Can interact and work in a group, assuming different roles in it.

Course objective

The aim of the course is to provide detailed knowledge on the construction of parts and assemblies of
unmanned devices and personal transport. These include unmanned aerial vehicles, bicycles, electric
personal transport devices (scooters, segways, etc.), devices supporting the movement of seniors and
people with disabilities, and light motor vehicles (e.g. go-karts, buggies). Design classes are to be a
perfect complement to the information provided during the lecture, during which students are to design
selected devices in groups, thus priming the acquired knowledge, while developing the imagination,
awareness of the design engineer and manual skills.

Course-related learning outcomes

Knowledge

He has an extended knowledge of the strength of materials regarding the safety and reliability of
mechanical structures, calculation of composite elements, frames and curved bars as well as thin-walled
tanks and thick-walled vessels. Has knowledge of the basics of optimal structure design [K2_WO03].

Has extended knowledge of control, including description of impulse and nonlinear systems, Z
transform, impulse and nonlinear control, linearization methods and stability studies of impulse and
nonlinear systems. Has a basic knowledge of the selection of control elements of impulse and nonlinear
systems [K2_WO5].

Has knowledge of technical mechanics on the theory of collisions, analytical mechanics, the use of
constraints, generalized coordinates, Dirichlet's principle, vibrations of systems with many degrees of
freedom, nonlinear vibrations, motion trajectory in phase space and elements of chaos theory
[K2_WO06].

Has extended knowledge of mechatronics, knowledge of the analysis and design of complex
mechatronic systems, systems theory and technology, and the application of modeling and simulation in
mechatronic design [K2_W09].

Skills
Can obtain information from the Internet, literature, databases and other properly selected sources
(mainly in English or another foreign language recognized as the language of international
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communication) in the field of mechatronics; is able to integrate the obtained information, interpret it,
as well as draw conclusions and formulate and justify opinions [K2_UO01].

He can use computer systems to design and operate mechatronic devices. He can implement control
systems in the real-time operating system. He can use the basic methods of image processing and
analysis. Can prepare software documentation [K2_U15].

Is able to visualize a mechanical element in a 3D environment and to analyze the cooperation of
elements shown in the drawing [K2_U19].

Can design complex mechatronic devices and systems, using modeling and simulations. Can plan and
carry out experiments, including measurements and computer simulations, interpret the obtained
results and draw conclusions [K2_U14].

Social competences
Understands the need for lifelong learning; can inspire and organize the learning process of other
people [K2_KO01].

Can interact and work in a group, assuming different roles in it [K2_KO03].
He can think and act in a creative and entrepreneurial way [K2_KO06].
Correctly identifies and resolves dilemmas related to the profession [K2_KO5].

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:
Lecture: written test in the form of answers to the questions posed.

A maximum of 1 point can be obtained for each question. Achieving a minimum score of 50% on all
guestions will be a condition for obtaining a pass.

Project: getting credit for the completion of the project set in the first class along with its presentation in
the last class.

Programme content
Lecture:
Lecture 1 - Classification of unmanned devices and personal transport

The content of the lecture includes the presentation and discussion of the full classification of
unmanned devices and personal transport for the implementation of transport activities from point A to
point B, along with an indication of the areas of their application. The lectures will cover standards and
regulations related to devices of this type.

Lecture 2 - Construction of unmanned aerial vehicles
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The content of the lecture covers the principles of operation and detailed construction of parts of the
units and assemblies that make up the construction of an unmanned aerial vehicle, together with the
basic design calculations for the construction of this type of device. The content of the lecture also
covers the structure of the control system and its types.

Lecture 3 - Construction of a bicycle

The content of the lecture covers the principles of operation and the detailed structure of the elements
of the assemblies and assemblies that make up the construction of a bicycle (including electric, with
electric assistance, etc.), together with a discussion of the basic design calculations for the construction
of components of this type of device.

Lecture 4 - Construction of electric personal transport devices

The content of the lecture covers the principles of operation and the detailed structure of parts of the
units and assemblies that make up the construction of a personal transport device (i.e. a scooter,
segway, etc.) along with a discussion of the basic design calculations for the process of constructing
components of this type of device.

Lecture 5 - Construction of a device supporting the movement of seniors and people with disabilities

The content of the lecture covers the principles of operation and the detailed structure of some of the
teams and assemblies that make up the construction of devices supporting the mobility of seniors and
people with disabilities (e.g. electric scooter), along with the basic design calculations for the process of
constructing subassemblies of this type of equipment.

Lecture 6 - Construction of light motor vehicles

The content of the lecture covers the principles of operation and detailed construction of parts of the
assemblies and assemblies that make up the construction of light motor vehicles (e.g. go-karts, buggies)
together with the basic design calculations for the process of constructing components of this type of
vehicles.

Lecture 7 - Invited lecture

The lecture is conducted by an invited specialist from the industry, who will present an interesting
solution / design solutions for the selected / selected devices used to perform handling activities.

Lecture 8 - Assessment

As part of the credit, students will be asked to answer the questions in writing.
Projects:

Design classes 1 - Introductory classes

During the course, students will be divided into subgroups and each of them will receive a project topic
to be implemented during the course.
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Design classes 2

The content of the course includes a discussion of the methodology of calculating the elements and
assemblies that make up the construction of an unmanned aerial vehicle with the selection of the
above-mentioned.

Design classes 3

The content of the course covers the methodology of calculating the elements and assemblies that
make up the construction of a bicycle with the selection of the above-mentioned.

Design classes 4

The content of the course covers the methodology of calculating the elements and assemblies that
make up the construction of electric personal transport devices with the selection of the above-
mentioned.

Design classes 5

The content of the course includes a discussion of the methodology of calculating elements and
assemblies that make up the construction of devices supporting the mobility of seniors and people with
disabilities, along with the selection of the above-mentioned elements and assemblies.

Design classes 6

The content of the course covers the methodology of calculating the elements and assemblies that
make up the construction of light motor vehicles together with the selection of the above-mentioned
elements and assembilies.

Design classes 7

Consultation classes with each project group.

Design classes 8

Presentation of the completed project by each group (max. 10 min).
Teaching methods

Lecture: information lecture, seminar lecture

Design classes: project method, demonstration
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Breakdown of average student's workload

EUROPEAN CREDIT TRANSFER AND ACCUMULATION S5YSTEM (ECTS)

Hours ECTS
Total workload 50 2,0
Classes requiring direct contact with the teacher 30 1,0
Student's own work (literature studies, preparation for project 20 1,0

classes, preparation for exam, project preparation)?

! delete or add other activities as appropriate




