
 
 

109 

University of Prishtina, Kosovo 

12.1 Abstract 

The importance of Mechatronics will increase even more due to the requirements of customers 
by providing more attractive jobs for people with this qualification but who possess adequate 
competence and skills. 
As a result of all these that the above Technical Universities, Faculties 
Applied Sciences and various institutes around the world that have organized Mechatronics 
studies. 
The trend present everywhere and growing of technological products with a high degree of 
complexity and integrated functionality increases the demand for mechatronics engineers with 
essential interdisciplinary knowledge of action. 
The increased use of Mechatronics concepts in almost all industrial fields enhances 
employment opportunities for graduates in the Mechatronics program.  
Mechatronics engineers can be found in a variety of functions, such as product development, 
production and manufacturing technology, assembly automation, modernization of processes, 
maintenance, quality control and sales. 
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12.2 Introduction 

Mechatronics has become the key for many products and services. Modern systems today 
have reached the level of perfection, which level was hard to imagine with the use of traditional 
methods. 
Mechatronics integrates the classical fields of mechanical engineering, electrical engineering, 
computers engineering and information technology to realize basic principles of contemporary 
methodology design.  
The curriculum for Bachelor and Master studies in the field of Mechatronics supports the 
synergetic integration of mechanical engineering precision, electronics engineering and 
systems, always thinking in the design, implementation, operation and maintenance of 
products and intelligent services.  

The advancement of teaching curriculums is as follows: 

• Constant efforts for curriculum development and improvement based upon the 
requests of the economy and based on the feedback from the companies where 
graduates are employed. 

• Changes in elective subjects - removal of those subjects that are not elected from 
students and implementation of new contemporary subjects.  

• Adding new elective subjects based on Cooperation with the Partner Institutions, 
International projects and economy. 

• Changes in ECTS credits - Application of ECTS in third year of Bachelor Studies, 
Diploma of Bachelor level – 6 credits, Internship – 4 credits. 

• Diploma based on projects and Internship - Practical work is done parallely with 
approval of diploma work in cooperation with Mentor, Keeping of Journal of Internship 
is done before approval of theme at mentor of diploma.  
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• Visits to companies and partner institutions - Organized daily visits with students to 
companies and partner institutions for practical knowledge of work and processes, and 
information about labour market requirements. 

These includes also: 

• Increasing demand for graduate engineers with knowledge and skills in Mechatronics; 
• The demand for specialized knowledge and skills in Mechatronics in a particular 

company; 
• Selecting from the list of declared priorities of industrial systems which have the main 

requirement for graduate engineers in Mechatronics. 

Graduated students in Mechatronics mainly work in all sectors of industry, including companies 
engaged in: 

• Intelligent Automation (modern programming concepts) 
• Methods and Systems of Mechatronics 
• Advanced robotics (mobile robots and services) 
• Maintaining and improving the existing systems for control systems; 
• Application of new technologies which involves Mechatronic systems, 
• Intelligent Manufacturing, etc. 

Interaction between research and teaching in programs is reflected in following aspects: 
• Within the FME, research is conducted in 10 existing Laboratories and in collaboration 

with the economy. These research results are published in international scientific 
journals and as such, are planned for implementation in curricula of the respective 
subjects. 

• Research together with partner companies from Industry and Institutions. 
• Within the FME’s external mobility, research of PhD candidates who have studied 

abroad and still study are planned for implementation in curricula of the respective 
subjects.  

The importance of Mechatronics will increase even more due to the requirements of customers 
by providing more attractive jobs for people with this qualification but who possess adequate 
competence and skills. 
This article presents the role and importance of the field of Mechatronics in the industry. 
Section 1.2 of this paper discusses the importance of Mechatronics as an interdisciplinary area 
of the engineering sciences that are: electronics (microelectronics, power electronics, sensors, 
actuators), information technology (system theory, modelling, automation technology, software 
and artificial intelligence), and mechanics (mechanical elements, machines, precision 
mechanics). 
Section 1.3 presents the examples of Mechatronics Systems that are: automobile industry, 
computers, cameras, robotics, micro-mechatronics, nano-mechatronics, etc. Benefits of 
Mechatronics Systems are described in Section 1.4. Section 1.5 introduces the courses of 
Mechatronics that are delivered at the Faculty of Mechanical Engineering, University of 
Prishtina. Finally, the contributions of the paper is described in the Section 21.6. 

12.3 Examples of Mechatronics Systems 

Mechatronic Systems mostly have microcomputers to ensure smooth functioning and higher 
dependability. Few examples of Mechatronics Systems are: 
 

• Antilock Brake System (ABS)  
• Electronic Fuel Injection (EFI)  
• Traction Control System (TCS)  
• Adaptive Cruise Control (ACC)  
• Automatic Camera  
• Scanner  
• Hard Disk Drive  
• Industrial Robots  
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• Mobile Robots (Wheeled Robots, Legged Robots). 
 

A distinguishing feature of modern Mechatronics Systems compared to earlier controlled 
machines is the miniaturization of electronic information processing equipment. Increasingly, 
computer and electronic sensors and actuators van be embedded in the structures and 
machines. 

12.4 Benefits of Mechatronics Systems 

Mechatronic Systems permit many improved and new functions as following:  
 

• Enhanced features and functionality  
A mechanical design typically provides only one function. Designing with a microcontroller 
offers the flexibility of adding features like LCD displays, lighting LEDs, a user interface, 
programmability, safety features, speed control etc. Modern washing machines, for instance, 
offer many features over the old mechanical designs. These features include a display that 
gives cycle information as well as providing a stain removal guide. These machines use 
microcontrollers to efficiently vary the speed of different cycles based on the content being 
washed. 
 

• More user-friendly  
Mechatronic systems are more user-friendly e.g. power door locks, keyless entry, cruise control 
etc.  
 

• Precision control  
Flow rate, speed, position, and any number of other variables can be controlled precisely with 
a microcontroller. Cruise control in an automobile is a great example of how a mechatronic 
solution allows for precise control. In order to give the car a smooth acceleration to the desired 
speed as well as maintaining a constant velocity over varying load conditions. 
 

• More efficient   
The efficiency of a system can be improved by adding intelligence to the design. Certain 
portions of the system can be shut-off when not in use or a microcontroller can make better 
use of the energy available.  
  

• Lower cost  
A complex mechanical solution may be simplified using a microcontroller-based approach. 
Design time, product size, and reliability can all be improved with a mechatronic solution. 
 

• Flexible design (reprogrammable)  
Mechatronic systems are flexible and can be easily switched to perform different jobs by simply 
changing the robot control program. This procedure is called "reprogramming“.  
 

• More reliable  
Mechanical designs are prone to wear and tear over time.  For example mechanical odometers 
use a direct drive system that consists of a flexible cable running from the transmission to the 
odometer gage. The solution is unreliable because the cable is prone to failure. The modern 
mechatronic solution consists of an optical encoder and digital display, which increases system 
reliability.  
 

• Smaller size  
Adding a microcontroller to a system may result in space savings.  
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• Safer  
Adding intelligence to a system makes it safer. Whether you add an automatic shutdown to a 
coffee pot or sense when a system is overheating, numerous safety checks can be easily 
added to a system when a microcontroller is controlling the system.  

12.5 Courses of Mechatronics at the University  

The Department of Mechatronics with work and continuous engagement has managed to get 
closer to the advancement in technology. The courses and curricula of this Department are 
harmonized with those of Western European universities, [1]-[4]. 

12.5.1 Teaching Methods 

The courses mostly consist of classroom lectures on mechatronics topics, emphasizing on 
engineering principles and technologies. This is followed by laboratory sessions of discovery 
and experiments in the laboratories, where students conduct hands-on embedded 
microcomputer experiments to build and verify mechatronics systems discussed in the 
lectures.  

12.5.2 Course Description 

Mechatronics subjects are taught through a series of hands-on simulation and experiment 
assignments, Fig. 1. Essential principles for each of the assignments are explained; the 
assignment goals are verified by computer simulation and validated by experiments. The 
courses requires each student to procure his/her own microcontroller and the necessary 
electronics toolkit and components. Matlab/Simulink/Simscape and other specialized software 
are used as a tool for simulation as well as for interfacing with the microcontroller. At the end 
of the each course, students gain understanding of mechatronics and various aspects for 
putting a mechatronics system together. 
 

 

 

Figure 1: The work on small groups at the Laboratory of Mechantronics. 
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12.5.3 Case study: Auto Target Tracking System Experiment 

With this project, we wanted to show and test a camera-based feedback control servo system 
that can track a specific colored object. This system consist from a USB camera mounted on 
a servomotor that is controlled by a laptop PC and an Arduino Uno board. A Matlab program 
finds a target color in the camera images and tells the servomotor to track the target. All the 
process is described and detailed in the following slides, Fig. 2. 
This project as a laboratory project is of great importance in the field of Mechatronics. Its 
importance lies in the interconnection of the three main areas that define Mechatronics such 
as: Mechanics, Electronics and Computers. 
In the Mechanical part that is the foremost and the starting point of the project, we have to do 
with the shape of the car from and the idea came to us, because a car of today has the meaning 
of Mechatronics. In this section we have assembled the wheels in the mobile robot chassis 
that operate by DC motors and mounting the auxiliary wheel at the front of the chassis as well 
as the installation of ultrasonic HC-SR04 sensor and Arduino microcontroller along with motor 
shield. 

 
Figure 2: Hardware components of an example.  

 

12.5.4 Experimental Runs & Results 

After all this, we come to the conclusion that the distance sensor and distance control 
of a lab equipment like the two-wheeled robot are working. We see that this principle 
of remote sensing and remote operation is used in all advanced technology vehicles, 
Fig. 3. 

 

Figure 3: Experiments with the developed project. 
 

12.5.5 Student’s Projects 

During the lecture process, students are committed to work on the realization of various 
projects to understand the connection between the theoretical part and the practical part of the 
lecture being taught. The ideas for realizing the final projects are derived from the students 
themselves, Fig. 4. 
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Figure 4: Some of the student projects. 
 

12.5.6 Student’s Diploma Works 

At the end of the Bachelor and Master studies, students are required to work on the 
diploma work, which in the field of Mechatronics means that a more advanced project 
should be carried out, compared to the projects they have implemented within the 
framework of the learning process. 
Microcomputers, electric and electronic components and various sensors are usually 
purchased by the Faculty of Mechanical Engineering, while the programming, 
machining of various mechanical parts is done in the Mechatronics Laboratory and 
others, Fig. 5. 

 

Figure 5: Diploma work student’s projects. 
 

12.5.7 Site visits to the Industry Partners 

For the internship, the student is required to stay one month in the company, to be 
informed about the work processes and the machines that are installed in it. First, they 
get acquainted with every CNC machine and the possibilities of what can be done with 
them. Also, after the end of the CNC machine presentation, students are also informed 
about the programs the company works and the machines they have. Mostly CNC 
machines are initially familiar with their operation, working conditions and safety while 
working with them. 
The following days after notice of working conditions, safety and after all the machines 
that are there are installed, they must continue to generate the software programs of 
these CNC machines. 
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When in professional practice, students are usually given the task of learning how to 
generate some code patterns. One of the models of the CNC machines that students 
need to do the programming, associated with calculations is shown in Fig. 6. 
 

 

Figure 6: The programing of the real machines in industry. 

12.6 Conclusions 

In this presentation we have seen some facts about Mechatronics, its role in Industry and era-
wise evolution, as following: 

• Mechatronics is a technical field that applies a system approach by combining 
traditional engineering disciplines such as: Electronic and Mechanical Engineering, and 
Computer Science. Integrating these disciplines makes it possible to create products 
with enhanced functionalities and capabilities that have previously been considered 
unfeasible.  

• Mechatronics specialists have the necessary skills to take into account a wide range of 
areas of competence and effectively combine different aspects as needed. In other 
words, they may think outside the proverbial box, are fit to work as project managers, 
or in research and development.  

• Different disciplines are becoming more and more integrated, and the Mechatronic 
Systems are becoming smaller and more compact. These systems are increasingly 
being used in the field of Micro-technology and in other areas, such as Medical 
Technology. 

• The growing use of Mechatronic concepts in almost all industrial fields expands 
employment opportunities for graduates in the program of Mechatronics. Mechatronics 
engineers can be found in a variety of functions, such as Product Development, 
Production and Manufacturing Technology, Assembly Automation, Process 
Modernization, Maintenance, Quality Control and Sales.  
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