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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

he course “Modeling and simulation of Mechatronic system” is an innovative subject for the
bachelor degree of Automation. The focus of the lectures of the subject assumed to know the
main element of modeling, simulation and designing for Mechatronics in the field of
Automation.

The basic steady-state and dynamic modelling of electronic circuits, power electronics,
hydraulic systems and mechanical systems are presented. The governing equations as well as
techniques for linearization and numerical solutions are discussed. Techniques for combining
these fundamental models into models of closed-loop controlled mechatronic systems are
presented and introduced via a number of applications derived from electrical servo drives,
mobile machinery propulsion and implement handling.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

After having the course, students are expected able to:

a) Recognize modeling and identification concepts as related to mechatronics systems
b) Understand simulation tools and results analysis

¢) Comprehend complex models

d) Recognize patterns among different systems

e) Simulate industrial systems using software packages

f) Identify dynamic physical systems

0) Apply modeling and simulation techniques to engineering system design

h) Optimize system performance

i) Set up mathematical models of multidisciplinary systems and implement these models
special purpose programs or in commercially available simulation packages

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

1. Mechatronic Systems: Modeling and Simulation with HDL by George Pelz. 2003
2. Mechatronic Systems Design by Shetty 2011
3. Mechatronics Handbook Edited by Robert Bishop. 2002

4. REFERENCE

1. Jantsch, A. Modeling Embedded Systems and SoC'’s. Morgan Kaufmann, San Diego, 2004.
2. Karnopp, D. C., Margolis, D. L., and Rosenberg, R. C. System Dynamics: Modeling and
Simulation of Mechatronic Systems, third ed. John Wiley and Sons, New York, 2000.
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5. COURSE REQUIREMENTS AND GRADES
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Course requirements. Students have to know:

- basic problems of modeling of technological processes;
- Modeling of technological processes, computer techniques, the idea of latest achievements
in science, technology and technology;
- Mathematical modeling of technological processes and methods of processes management

- general principles of mathematical modeling;
- know and use methods of modeling and simulation of technological processes;
- solving problems of modeling of technological objects and their management systems in the

6. COURSE CALENDAR

Week Main Content
1 Theoretical Foundations: Modeling of Dynamic Systems
2 Modeling of Mechanical Systems for Mechatronic Applications
3 Modeling of Electrical Systems for Mechatronic Applications
4 Modeling of Fluid systems for Mechatronic Applications
5 Modeling of DC Motor Systems for Mechatronic Applications
6 MATLAB and SIMULINK for Mechatronics
7 MatLab/SimSpace package.
8 Modeling and simulation Mechanical Systems in MatLab
9 Modeling and simulation Electrical Systems in MatLab
10 Modeling and simulation DC motor systems in MatLab
11 Modeling and simulation Fluid systems in MatLab
12 Modeling in Arduino/MatLab system.
13 Programming in MatLab: Graphic user interface.
14 Control mechatronic system using the GUI
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- know and use methods of modeling and simulation of technological processes;
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Grades: Evaluation of students’ performance (final grade) will be based on the following three categories:

- Mid Term Exam (20%). Midterm in-class exam will cover about 6-weeks of lectures

- Homework (40%). Students will be given homework that will include theoretical work and MATLAB simulation.

- Final Exam (40%): The final exam will cover all the class material.
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