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1.   THE PURPOSE OF ESTABLISHING AND OPERATION OF THE FACULTY 
The Faculty of Electrical Engineering was developed on the basis of the Study of Electromechanical Engineering founded in 1978 within the framework of the former Osijek Technical School. The institution was established with the aim of creating conditions that would improve the technical staff structure in the economy and the public sector in the eastern part of the Republic of Croatia where there was an evident lack of experts in the field of electrical engineering. This was particularly important due to the fact that the Slavonia-Baranja region was severely lagging behind the development of Croatia in terms of the growth rate, GDP per capita, the structure of GDP by sectors of industry and other indicators. In 1981, the Faculty started to act independently; in 1987 it was entered in the Register of Scientific Organisations, and in 1988 the name was changed to the Study of Electrical Engineering. In 1990, the Study of Electrical Engineering in Osijek was transformed into the Faculty of Electrical Engineering and received approval to launch a study programme granting a BSEE degree.

The Faculty of Electrical Engineering is a public higher education institution within Josip Juraj Strossmayer University of Osijek that organises and carries out university study programmes, performs scientific and highly professional work in the scientific fields of electrical engineering and computer engineering. The Faculty of Electrical Engineering is a public research organisation registered in the Register of Scientific Organisations under number 0165 within the scientific area of technical sciences.
1.1. Mission

The mission of the Faculty of Electrical Engineering in Osijek is the implementation of scientific, developmental and professional research in the fields of electrical engineering, computer engineering and related branches which form the basis of undergraduate, graduate and postgraduate education. At the same time, there is active cooperation with academic and economic partners from Croatia and abroad.  Furthermore, the Faculty tends to develop into a scientific and research centre of excellence in the fields of electrical engineering and computer engineering in the region and beyond with a clear profile aimed at sustainable development of high-quality and effective education based on learning outcomes and the concept of lifelong education. In this way, the Faculty of Electrical Engineering in Osijek presents its greatest responsibility towards the development of higher education, research careers and projects and will thereby significantly contribute to transition into a knowledge-based society. 

1.2. Organisation of the Faculty

At its 164th regular session held on 11 March 2014, the Faculty Council of the Faculty of Electrical Engineering in Osijek adopted the decision on the organisation according to which the organisational units of the Faculty are departments, chairs, laboratories, the library and the secretariat. Scientific, teaching and professional activities of the Faculty are organised in six departments that consist of twelve chairs and three laboratories as follows:

Department of Core Courses (Mathematics, Physics, Mechanical Engineering and Foreign Languages)

Chair of Mathematics and Physics


Chair of Mechanical Engineering and Foreign Languages

Department of Software Engineering


Chair of Programming Languages and Systems


Chair of Visual Computing

Department of Computer Engineering and Automation

Chair of Computer Engineering

 
Chair of Automation and Robotics

Department of Electromechanical Engineering


Chair of Electric Machines and Power Electronics 


Chair of Fundamentals of Electrical Engineering and Measurements


Electric Machines and Hybrid Electric Drives Laboratory

Department of Power Engineering


Chair of Power Systems and Substations


Chair of Power Plants and Energy Processes


Electromagnetic Compatibility Laboratory

Department of Electromechanical Engineering


Chair of Electronics and Microelectronics


Chair of Radiocommunications and Telecommunications


Laboratory for HF Measurements

2.     ANALYSIS OF SCIENTIFIC POTENTIAL AND THE POSITION OF THE FACULTY IN THE SCIENTIFIC AND BUSINESS ENVIRONMENT 

2.1. The structure of employees in scientific-teaching, teaching and associate positions 

2.1.1. Employees in scientific-teaching positions on 1 July 2014

The number of employees in scientific-teaching positions (full-time equivalent – FTE): 
 41.25

of whom 
full professors: 







 11



associate professors: 






 10



assistant professors:  






 20.25

The number of employees in scientific-teaching positions employed full-time: 
 
 40

of whom
full professors: 







 11



associate professors: 






 10



assistant professors: 
  





 19

The number of employees in scientific-teaching positions in Technical Sciences (FTE): 
 39.5

of whom
full professors: 







 11



associate professors: 






   9



assistant professors: 
  





 19.5

The number of employees in scientific-teaching positions in Technical Sciences employed 

full-time: 









39

of whom
full professors: 







 11



associate professors: 






   9



assistant professors: 
  





 19

2.1.2. Employees in teaching positions on 1 July 2014
The number of employees in teaching positions (FTE):




  13

of whom
college professors:






   1



senior lecturers: 






   4.5



lecturers: 







   7.5

The number of employees in teaching positions employed full-time: 


 12 

of whom
college professors:






   1



senior lecturers: 






   4



lecturers: 







   7

The number of employees in teaching positions in Technical Sciences (FTE): 

   8

of whom
senior lecturers: 






   2



lecturers: 







   6

The number of employees in teaching positions in Technical Sciences employed 

full-time:            








   8

of whom
senior lecturers: 






   2



lecturers: 







   6

2.1.3. Employees in associate positions on 1 July 2014

All associates are employed full-time.

The number of employees in associate positions: 




33

of whom
research assistants: 






  6

The number of employees in associate positions in Technical Sciences: 


29

of whom
research assistants: 






  5

2.2. 
Data on the papers published in journals indexed in the Web of Science (WoS) database
Table 2.1 presents an overview of papers published per department between 2009 and 2013. Table 2.2 presents the total data for the Faculty of Electrical Engineering regarding the number of papers in WoS by FTE (Full-Time Equivalent) for employees in scientific-teaching positions, the number of citations in WoS, the total impact factor of all published papers and the average impact factor per paper. 
It can be observed that the number of citations, the total impact factor and the average impact factor have increased, which supports the improving international visibility of researchers and the quality of published papers. However, the number of papers has been stagnating. Due to the fact that the number of researchers in scientific-teaching positions has increased, a decline in the average number of papers per researcher is observed. In order to stop that negative trend, the Faculty of Electrical Engineering will adopt an array of measures to encourage publishing papers in prestigious international journals. 

Table 2.1 The number of papers published in journals indexed in WoS from 2009 to 2013
	
	2009
	2010
	2011
	2012
	2013
	2009-2013

	
	Number of papers
	Number of papers 

/FTE*
	Number of papers
	Number of papers

/FTE*
	Number of papers
	Number of papers

/FTE*
	Number of papers
	Number of papers

/FTE*
	Number of papers
	Number of papers

/FTE*
	Total number of papers
	Average number of papers

/FTE*

	Department of Core Courses
	7
	1.75
	4
	1.00
	1
	0.20
	2
	0.33
	3
	0.63
	17
	0.78

	Department of Software Engineering
	6
	1.00
	7
	1.40
	4
	0.80
	4
	0.67
	10
	1.43
	31
	1.06

	Department of Electromechanical Engineering
	4
	0.73
	2
	0.44
	2
	0.44
	2
	0.44
	3
	0.55
	13
	0.52

	Department of Computer Engineering and Automation
	3
	0.60
	4
	1.00
	12
	2.40
	3
	0.75
	9
	1.80
	31
	1.31 

	Department of Power Engineering
	4
	1.00
	7
	1.75
	2
	0.40
	8
	1.33
	2
	0.25
	23
	0.95

	Department of Communications
	7
	2.33
	9
	2.25
	5
	0.83
	6
	1.00
	4
	0.40
	31
	1.36

	
	
	
	
	
	
	
	
	
	
	
	146
	1.00

	FEE** total 
	26
	0.98
	25
	0.98
	21
	0.67
	27
	0.81
	27
	0.65
	126
	0.82  


FTE* (Full-Time Equivalent) – teaching and research staff full-time equivalent 

FEE** - Faculty of Electrical Engineering

Table 2.2 Data on the number of papers, citations and impact factor between 2009 and 2013
	
	2009
	2010
	2011
	2012
	2013
	Total

	Number of papers indexed in WoS 
	26
	25
	21
	27
	27
	126

	Number of papers indexed in WoS/FTE
	0.98
	0.98
	0.67
	0.81
	0.65
	0.82

	Number of citations in WoS 
	33
	37
	48
	76
	90
	284

	Total impact factor
	5.32
	6.31
	13.50
	20.80
	24.23
	70.17

	Average impact factor per paper
	0.20
	0.25
	0.64
	0.77
	0.90
	0.55


2.3. Data on scientific projects

Between 2007 and 2013, scientific research at the Faculty of Electrical Engineering was mainly conducted through eight projects financed by the Ministry of Science, Education and Sports of the Republic of Croatia (MZOS). In the mentioned period, the value of the projects financed by MZOS was 2,087,448.00 HRK. 

In addition to the projects financed by MZOS, the Faculty of Electrical Engineering is the lead beneficiary of several scientific and technological research projects financed by other state institutions and the EU. Fourteen scientific research projects worth 4,586,107.00 HRK were contracted between 1 December 2009 and 1 July 2014. The list of scientific research projects carried out at the Faculty of Electrical Engineering between 1 December 2009 and 1 July 2014 is given in Appendix A.  

Apart from the significant research results and publications, the experience gained in project application, management and administration has strengthened the administrative capacity of the Faculty. This has led to the establishment of the Office for International Cooperation, Scientific and Professional Projects, a separate organisational unit for professional and technical assistance in preparation and management of projects that require an extensive amount of administrative support.
2.4. The number of defended doctoral dissertations

The Faculty of Electrical Engineering has offered postgraduate study programmes since the 2000/2001 academic year. The postgraduate university (doctoral) study programme in Electrical Engineering, the branches of Power Engineering and Communications and Informatics, is harmonised with the Bologna Declaration and has been running since the 2006/2007 academic year. The number of first-year students in the postgraduate university study programme and the number of defended doctoral dissertations between the 2009/2010 and 2013/2014 academic years is shown in Table 2.3. 

Table 2.3 The number of enrolled students and defended doctoral dissertations between the 

2009/2010 and 2013/2014 academic years 

	
	2009/2010
	2010/2011
	2011/2012
	2012/2013
	2013/2014

	The number of students enrolled in the first year of the postgraduate study 
	12
	13
	15
	16
	10

	The number of defended doctoral dissertations
	5
	4
	6
	12
	8

(until 15 September 2014)


2.5. SWOT analysis

Regarding the analysis of the research potential of the Faculty of Electrical Engineering, SWOT analysis (Strengths, Weaknesses, Opportunities, Threats) has been used as a basis for setting strategic objectives of scientific research. 

Strengths 

· A relatively large number of young researchers who hold a  PhD degree; 

· Laboratories in significant areas of research; 

· A network of cooperative institutions in Croatia and Europe;

· A relatively large number of postgraduate students; 

·  Office for International Cooperation, Scientific and Research Projects;  

· Experience gained in project applications and management.  

 Weaknesses 

· Insufficient international visibility of scientific research 

· A relatively small number of papers published in high impact journals   

·  A relatively small number of citations; 

· Some laboratories are poorly equipped and the equipment is outdated;

· Teaching staff are overloaded with teaching and administrative tasks;

· Insufficient international identifiability of research groups; 

· Insufficient administrative capacity to support large investment projects. 

Opportunities 

· Increase  identifiability of research groups;
· Establishment of new laboratories and upgrading of the existing ones; 

· EU funded projects (FP7, Horizon 2020, UKF, etc.); 

· Strengthen international cooperation and researchers' and students' mobility through EU funds (ERASUMS+, Marie Curie, etc.); 

· Facilitate an increase in the number of foreign students in postgraduate study programmes; 
· Provide support for successful scientists and research groups and reward them for their achievements;
· Strengthen cooperation with the economy. 

Threats 

· Insufficient state investment in science and infrastructure; 

· Uncertainty over employment of young  scientists; 

· Decrease in research productivity and international identifiability as a consequence of the low criteria for promotion; 
· Decline in the number of postgraduate students due to the economic situation in the country; 

· Decline in economic activity and less financial support for research and development. 

3.     STRATEGIC OBJECTIVES OF THE FACULTY  

Regarding the strategic objectives defined in the Strategic Plan of the Faculty of Electrical Engineering for the period 2011 to 2015 and the expected outcomes of the Strategic Programme of Scientific Research, the following objectives will be given special consideration: 

1. To improve  the quality of research;  

2. To strengthen the international network of cooperation institutions and  international identifiability; 
3. To strengthen cooperation with the economy, public sector and local community; 

4. To join the processes of smart specialisation in priority fields of the Republic of Croatia;

5. Transfer of knowledge and technologies, commercialisation of research results and protection of intellectual property rights.   

4.    EXPECTED OUTCOMES OF THE STRATEGIC PROGRAMME OF SCIENTIFIC RESEARCH

· The Faculty of Electrical Engineering aims to become internationally recognised for conducting research in the fields of information and communication technologies, power engineering, intelligent production systems and electromechanical engineering.

· The Faculty of Electrical Engineering will enhance the researchers’ quality by using measures to encourage scientific excellence. International experience and researchers’ mobility, especially of postgraduate students and postdoctoral researchers, will be essential to enhancing the quality.

· As a result of publishing papers, carrying out projects and mobility measurements, the number of granted competitive scientific projects (FP7, UKF, Horizon 2020, CSF
 projects) will increase.

· Scientific infrastructure, especially medium and large-size equipment, will be improved by using project funds. Organisational measures are to ensure more efficient equipment usage. 

· Scientific research activities and the cooperation with the economy will be stimulated. Moreover, the application of research results, knowledge, innovation and technology transfer and commercialisation of research results will be encouraged. 

· The Faculty of Electrical Engineering will ensure high quality administrative support and detailed administrative procedures for research programmes.

· In addition to the Postgraduate doctoral study programme in Electrical Engineering, the Postgraduate doctoral study programme in Computer Engineering will be established at the Faculty of Electrical Engineering. Improving the international recognition will result in the increased number of international postgraduate students.

5. SCIENTIFIC TOPICS THE FACULTY PLANS TO STUDY WITH A DETAILED ACTION PROGRAMME AND THE SPECIFIC AIMS FOR EACH TOPIC
The scientific topics, scientists’ research interests, abstracts, aims and the number of both Faculty and external researchers are provided in Appendix B. 

In order to enhance the international scientific results recognition, the Faculty of Electrical Engineering will encourage the formation of interdepartmental research groups and their results representation on specialised web pages in the English language. According to the research interests, the following research groups were established:

A. Research group for renewable energy sources and energy efficiency;

B. Research group for mathematical modelling, numerical calculations, optimisation and inverse problems in power engineering and electromechanical engineering;

C. Research group for intelligent energy networks;

D. Research group for advanced transport systems;

E. Research group for image and video processing;

F. Research group for intelligent control systems and robotics;

G. Research group for advanced communications systems;

H. Research group for communications networks and next-generation network services;

I. Research group for design, applications and software quality;

J. Research group for embedded computer systems, diagnostics and reliability;

K. Research group for distributed and ubiquitous service-oriented computer systems;

L. Research group for applied computational intelligence.

6. FACULTY DEVELOPMENT PLAN

In order to fulfil the strategic objectives, the Faculty of Electrical Engineering will take measures and initiatives to contribute to the Faculty development. The main measures and initiatives to realise the strategic programme of scientific research are as follows:

· To establish interdepartmental research groups and involve scientists from various sectors of economy;

· To set up new laboratories;

· To use dedicated funds in order to improve scientific-research activities. This will be done by:

· encouraging paper publications in prestigious international journals by rewarding scientists;

· encouraging scientific projects by rewarding scientists and reassigning teaching workload;

· encouraging patents and providing financial support for their issuing.

· To enhance the scientists’ quality by evaluating the assistants, research assistants, postgraduate doctoral study professors and supervisors. The evaluation will be done in accordance with the set of criteria issued by the Faculty;

· To introduce a new Postgraduate doctoral study programme in Computer Engineering. To review the Postgraduate doctoral study programme in Electrical Engineering;

· To ensure high quality organisational and administrative support for the proposal and implementation of projects. 

7.  SUCCESS INDICATORS OF THE IMPLEMENTATION OF THE SCIENTIFIC RESEARCH STRATEGIC PROGRAMME 

7.1. Numeric indicators of scientific paper success and international identifiability

· The number of scientific papers published in journals indexed in Web of Science

       Success criterion: annual increase by more than 10% 

· Citation of papers indexed in Web of Science


       Success criterion: annual increase by more than 10%

· The total impact factor of papers


        Success criterion: annual increase by more than 10%

· During a five-year period, the number of scientific papers published in journals which are, according to the impact factor, categorised as 25% of journals with the highest impact factor within a relevant category (Q1) 

 Success criterion: increase by more than 10%

7.2. Numeric indicators of scientific project success

· The number of scientific project applications (CSF, UKF, FP7, Horizon 2020) during a three-year period

       Success criterion: an increase compared to the previous period 

· The number of granted scientific projects during a three-year period

Success criterion: an increase compared to the previous period
· Granted funding resources for scientific projects during a three-year period

Success criterion: an increase compared to the previous period
7.3. Scientific and professional development of postgraduate students, postdoctoral researchers and other scientists

· The number of doctoral dissertation defences

       Success criterion: more than 7 defended doctoral dissertations annually

· The number of researchers who spent at least two weeks in international institutions

       Success criterion: more than 5% of the total number of researchers annually

APPENDIX A

Table A.1 Scientific projects between 2009 and 2014
	PROGRAMME / AGREEMENT PARTIES
	TITLE OF 

THE PROJECT
	GRANT 

SCHEME
	LEAD BENEFICIARY
	 PROJECT LEADER
	PROJECT PARTNER
	PROJECT DURATION
	TOTAL PROJECT BUDGET



	TEST/ Croatian Institute of Technology
	The System of Locating and Charging with Respect to Activity Duration
	TEST
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Slavko Rupčić, Assistant Professor
	
	1/12/2009 -

28/2/2012
	2,301,580.00

HRK

	IPA II – Cross-border cooperation programme Hungary – Croatia  / Ministry of Regional Development and EU Funds
	Photovoltaic Systems as Actuators of Regional Development


	Joint research, development and innovations
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Denis Pelin, Associate Professor
	Hungarian Academy of Sciences,

Research Centre for Economic and Regional Studies,

Pécs
	1/3/2013 -

30/6/2014
	933,777.97

HRK

	Innovative concept assessment programme /

Croatian Agency for SMEs, Innovations and Investments – HAMAG BICRO / Business Incubator BIOS
	Application of Chaos Theory in Encryption
	Innovative concept assessment programme for scientists and researchers – 4 (PoC PUBLIC)
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Kruno Miličević, Associate Professor
	
	1/12/2012 -

1/12/2013
	362,248.50

HRK

	
	Energy Efficient System for Wireless Measurement of Biological Signals


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Tomislav Matić, Assistant Professor
	
	1/1/2013 -

1/11/2013
	211,924.84

HRK

	
	Capacitive Passive Identification System – Capsid


	Innovative concept assessment programme for scientists and researchers – 5 (PoC PUBLIC)
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Davor Vinko, Assistant Professor
	
	1/1/2014 - 31/12/2014
	294,161.72

HRK

	
	Multifunctional Wireless Access Control System – Mwac


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Drago Žagar, Full Professor
	
	1/1/2014 - 31/12/2014
	113,934.76

HRK

	
	Chaotic Plc Modem


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Marijan Herceg, Assistant Professor
	
	1/1/2014 - 31/12/2014
	264,138.27

HRK

	Josip Juraj Strossmayer University of Osijek tender for young researchers / 

 Josip Juraj Strossmayer University of Osijek
	Ipv6 Protocol Implementation into Wireless Sensor Networks


	Josip Juraj Strossmayer University of Osijek
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Krešimir Grgić, Assistant Professor
	
	25/9/2013 -24/9/2014
	20,000.00

HRK

	
	Three-Dimensional Heart Model Visualisation Based on Medical Imaging


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Irena Galić, Assistant Professor
	
	25/9/2013 - 24/9/2014
	14,580.00

HRK

	
	Consumption Management in the Electricity Distribution System with a Photovoltaic Power Plant Using Smart Solutions Measurements


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Zvonimir Klaić, Assistant Professor
	
	25/9/2013 - 24/9/2014
	13,122.00

HRK

	
	The Efficient Video Delivery in Different Transmission Conditions


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Mario Vranješ, Assistant Professor
	
	25/9/2013 - 24/9/2014
	16,200.00

HRK

	
	A Wireless Passive Sensor Network for Environmental Parameters Monitoring


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Davor Vinko, Assistant Professor
	
	25/9/2013 - 24/9/2014
	11,810.00

HRK

	
	Development of the Methods for Ceramic Tiles Accelerated Parallel Image Processing Based on AMD Graphical Processing System


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Tomislav Keser, Assistant Professor
	
	25/9/2013 - 24/9/2014
	18,000.00

HRK

	
	Application of the Soft Computing Methods for Electric Power Systems and Sets


	
	FACULTY OF ELECTRICAL ENGINEERING
	Dr Marinko Barukčić, Assistant Professor
	
	25/9/2013 - 24/9/2014
	10,629.00

HRK


APPENDIX B

B.1. Research topics to be studied by the Department of Core Courses

	Topic 1.1
	Improvement of the study programmes on faculties of technical sciences with the aim of more successful qualifying electrical and computer engineers when applying for job positions

	Abstract
	The job market has become more demanding and adjustable to current needs; hence, graduates with no work experience come across problems when applying for job positions. The number of small and medium-sized enterprises which do not have time or financial resources to provide employees with professional training has increased. Furthermore, employers tend to employ people with a specific set of skills and work experience. We aim to study which competencies are required by engineering companies. By providing electrical and computer engineering students with relevant skills, we would contribute to their competitiveness and better positioning on both Croatian and international job market. 

	Research aim(s)
	To increase the number of employed skilful electrical and computer engineers in established and successful companies

	Research team 
	2 professors + 2 associates affiliated to the Department

2 professors + 2 associates affiliated to other departments

3 external researchers


	Topic 1.2
	Parts and equipment resistance in process manufacturing

	Abstract
	There are numerous examples of deterioration resulting from different deterioration mechanisms in process manufacturing. Possible damages can be prevented by understanding the cause and deterioration mechanisms. Due to the frequency of tribocorrosion phenomena in process manufacturing, the choice of triboelements and surface protection will depend on the stainless steel. One of the possible solutions to the problem of combined deterioration is to nitrate prior inductively hardened martensitic stainless steel. Combining these two procedures into a duplex procedure, a surface layer with improved characteristics that increase resistance to combined deterioration is created. 

	Research aim(s)
	To determine influential variables on the increase of resistance deterioration of the martensitic stainless steel in combined conditions

	Research team
	2 professors + 1 associate affiliated to the Department

1 external researcher


	Topic 1.3
	Translation of nominal compounds from technical English into the Croatian language

	Abstract 
	The corpus of nominal compounds will be compiled of scientific and research articles and textbooks from the fields of electrical and computer engineering. The compounds will be categorised based on their constituent elements. We will deal with the compounds analysis, semantics and the translation into Croatian. 

	Research aim(s)
	To compare (non)analogous structures in technical English and the Croatian language

	Research team
	2 professors + 1 associate affiliated to the Department


	Topic 1.4
	Application of new technologies in ESP classes

	Abstract 
	Experiments, animations and mobile applications will be used as teaching resources in conducting the study. Students will be randomly divided into either an experimental or a control group. The control group will be taught by using traditional teaching methods, whereas experiments, animations and mobile applications as teaching resources will be used in the experimental group. Upon classes’ completion, the level of acquired technical vocabulary will be tested and the students’ motivation for studying surveyed. 

	Research aim(s)
	To motivate students to study English for Specific Purposes. To acquire grammatical structures frequently used in technical English (e.g. in experiments). 

	Research team
	2 professors + 1 associate affiliated to the Department


B.2. Research topics to be studied by the Department of Software Engineering

	Topic 2.1
	The application of cloud computing to biomedicine and health

	Abstract
	Chronic diseases, such as coronary heart disease, diabetes and others, represent a major global problem. The approach to solving this problem can be not only effective medical treatment, but also prevention. This research aims to develop a cloud-based support system helping physicians in prevention, medical treatment and patients’ monitoring. The system will be based on statistical data processing, artificial intelligence and machine learning based of large amounts of data.

	Research aim(s)
	To develop a cloud computing support system for the prevention and treatment of chronic diseases

	Research team
	1 professor + 4 associates affiliated to the Department

4 external researchers


	Topic 2.2
	Computational intelligence procedures for pattern recognition in biomedicine  

	Abstract
	Laboratory and diagnostic environments in biomedicine abound in various images of organs, tissues, and face. By processing them, we can significantly improve the diagnosis and increase its credibility by finding quantitative and analysing qualitative indicators. This processing requires not only the application of complex pattern recognition methods and searching for features, but also support of computational intelligence procedures.

	Research aim(s)
	To develop advanced methods to support a diagnosis of disease 

	Research team
	1 professor + 5 associates affiliated to the Department

2 external researchers


	Topic 2.3
	Optimisation of software performances of heterogeneous computing platforms

	Abstract 
	The next generation of the HPC system is the mixture of FPGAs (Field-Programmable Gate Arrays), GPUs (Graphics Processing Units) and CPUs (Central Processing Units). Such development provides heterogeneous implemented high performance systems and consequently a high intensity level of input data, their processing in real time and numerous autonomous computing systems with the aim of recognizing objects, 3D images, computer vision, etc. Therefore, the software architecture, which has to process data in layers on FPGA, multicore CPUs and GPU, becomes more demanding. Consequently, implemented computing systems have become more complex demanding more efficient methods of software system designing (such as model and component approaches in developing the software support). The aim is to design and implement a model of computer processing and distribute software units on heterogeneous platform with the final aim of getting optimal performance, system response and other (non)functional demands. 

	Research aim(s)
	To design and implement a model of computer processing and distribute software units on heterogeneous platform with the final aim of getting optimal performance and other demands.

	Research team
	2 professors + 2 associates affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 2.4
	Automatic treatment of seeds with laser beams 

	Abstract 
	The exact amounts of energy for specific seed types and species are essential to determine. The aim is to develop a functional prototype for the treatment of seeds with laser beams. During the research, several prototypical devices such as on sowing machine, combine harvester, seed sorting machine will be created. 

	Research aim(s)
	To develop a system for the automatic treatment of seeds with laser beams

	Research team
	1 professor + 3 associates affiliated to the Department

2 external researchers


	Topic 2.5
	Modelling safe behaviour of computer system users

	Abstract 
	Safe behaviour and computer system user awareness will be surveyed and the results will be used to create a programming tool for surveying users and providing them with feedback. An intelligent agent which will analyse each user’s survey results will be created.  

	Research aim(s)
	To develop a software system for surveying safe behaviour and user awareness

	Research team
	1 professor + 2 associates affiliated to the Department

1 professor affiliated to other departments

2 external researchers


	Topic 2.6
	Automatic schedule generating 

	Abstract 
	A schedule model with respect to rooms, lecturers, students and types of study programmes will be developed. An algorithm for developing the schedule will be created. Finally, based on the analysis, the schedule will be upgraded. 

	Research aim(s)
	To develop and upgrade a digital schedule for universities 

	Research team
	1 professor + 2 associates affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 2.7
	Timetable optimisation

	Abstract 
	Providing passengers with high quality services and reducing prices is essential. We aim to define a mathematical model for creating a timetable, create efficient algorithms and analyse the results. 

	Research aim(s)
	To upgrade a current timetable

	Research team
	1 professor + 2 associates affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 2.8
	Medical image processing

	Abstract
	Our research field covers new methods for medical image processing. In order to improve the performance of the segmentation methods, it is essential to remove the noise from images. Removing unnecessary features from images is an important step to improve medical image processing. With our research activities, we plan to improve the existing image processing methods and develop new ones.

	Research aim(s)
	To develop applications which can assist medical workers in performing their jobs

	Research team
	2 professors + 4 associates affiliated to the Department

1 professor + 1 external researcher


	Topic 2.9
	Visual object features recognition

	Abstract
	Our research field covers the methods for feature detection, differentiation and recognition. In order to improve the algorithm, it is essential to eliminate unnecessary features that increase the possibility for errors in the detection process. Finding fixed object features is performed by visual feature comparison aiming at better interest recognition.

	Research aim(s)
	To develop software solutions for visual object features recognition in real time.

	Research team
	1 professor + 4 associates affiliated to the Department


	Theme 2.10
	Efficient communication in vehicular ad-hoc networks

	Abstract
	VANETs, as vehicular ad-hoc networks, have special characteristics in comparison to other ad-hoc networks that require innovative approaches and methods for solving communications problems. VANETs have a highly dynamic network topology due to the constant and rapid movement of vehicles. Therefore, communication in VANETs is mostly affected with disruptions and delays resulting from network disconnections and partitions. Efficient message dissemination is a challenging task. Different approaches are used for smart and timely information dissemination, geographical scalability, information coverage in sparse networks and to reduce information flow.

	Research aim(s)
	To develop a hybrid algorithm for efficient message dissemination in VANETs by using V2V, V2I and SCF communication models. To develop a new communication model based on the usage of parked vehicles. The model will be used for supporting efficient message dissemination in VANETs. To develop and implement a system for testing and evaluating VANET protocols in a real-world environment based on using smartphones.

	Research team
	1 professor + 1 associate affiliated to the Department

1 professor + 1 external researcher


B.3. Research topics to be studied by the Department of Computer Engineering and Automation

	Topic 3.1
	Diagnosing errors and damages by using visual methods

	Abstract 
	The previous research have pointed to the usefulness of diagnosing errors by applying visual methods. Due to increased demands and object dimensions, camera resolution should be enhanced. Further, a combination of line and two-dimensional cameras as well as monochromatic and colour cameras is essential. The duration of the processing is limited due to the manufacturing process limitations. When the resolution increases, the amount of data to be processed increases as well. Since the processing duration is limited and there is an increased need for manufacturing, parallel processing and the respective algorithms accompanied with multicore architecture based on FPGA and CUDA technologies are necessary. Additionally, lighting source and quality, dispersion, refraction of light, etc. are important. Therefore, it is necessary to conduct research on automatic adjustments and lighting source dimensions. 

That being said, the equipment and programming tools, which will be used for creating and testing applications, need to be purchased for our laboratory. The existing equipment need to be supplemented with new cameras and lighting with adjustable parameters. The computer equipment need to be upgraded with more powerful processors and graphics cards. Research results will be used in diploma papers and two or more doctoral dissertations. 

	Research aim(s)
	To continue the research on diagnosing errors and damages by using visual methods. To create algorithms to be used in the ceramic industry, car industry, LCD manufacturing, etc.

	Research team
	3 professors + 4 associates affiliated to the Department

2 professors + 1 associate affiliated to other departments

1 professor + 1 external researcher


	Topic 3.2
	Product design expert system

	Abstract
	MFF (Matrix of Function and Functionality) is a matrix intended for a wide circle of engineers to help them design new products or parts of new products. For functional requirements in a knowledge base the matrix searches for all the functionalities that to a certain degree solve some of the functional requirements set. The basic idea is to create a knowledge base in a particular area that would contain at one place knowledge engineers have acquired during their working life or in product development. A knowledge base is designed as an extensible database that would be extended by any new product that is designed and thus grow much better and more useful. In addition to early career engineers, a knowledge base is very useful to experienced engineers as well, allowing them to have not only their papers but also papers published by other experienced engineers in one place. By developing an expert system that would use the knowledge base, an engineer would be able to solve easily and quickly the problems encountered when designing new products. For example, engineers would not have to search through a large amount of drafts in order remind themselves of how they solved a certain problem in the past. Also, by using an expert system, early career engineers could get advice/help/recommendation based on the knowledge base or artificial intelligence of the expert system.



	Research aim(s)
	To examine the existing methods, applications and expert systems to aid in the development of new products or parts of new products. To apply and improve the existing methods and develop an expert system that meets all the requirements of engineers and facilitates the product construction process. The designed expert system should be user-friendly and flexible when it comes to application in a particular area.



	Research team
	1 professor + 3 associates affiliated to the Department

3 external researchers


	Topic 3.3
	Underwater hull inspection by an autonomous underwater vehicle

	Abstract
	Inspection of underwater objects, such as the hull, is a very complex task that involves planning an underwater mission for an autonomous underwater vehicle that carries out inspection, computer processing of large amounts of data obtained by the sonar system, and a visual representation of detected irregularities observed on an underwater object. The task of the autonomous underwater vehicle is to process data in real time, generate a point cloud recording the surroundings in the coordinate reference system, and upon completion of the mission, decide which parts of the area should be re-examined. Sonar system signal processing is usually done on a computer located in the “dry” end of the system, such as an office in the port or on an accompanying ship. An autonomous vehicle with sensors, actuators, the sonar system and a computer for data processing, is considered in this research. The main application of the described autonomous underwater vehicle for quick inspection of underwater objects to identify any irregularities on the surface of the object: dents, cracks, the presence of foreign bodies (underwater mines, underwater flora and fauna). Precise calculation of a point cloud requires efficient signal processing, so the methods of determining the distance are considered and their effect on the quality of the reconstructed object is compared. Computer simulations enable trajectory planning for an autonomous underwater vehicle and simulation that provides recording results. This research examines the process of planning a 6D trajectory for underwater vehicles based on the 3D CAD model of the object. 

In line with the aforementioned, it is necessary to equip a new research laboratory by providing equipment and software tools. It is necessary to build a prefabricated swimming pool in which models of sunken objects, ships and autonomous underwater vehicles will be researched. Computer equipment should enable the development of applications for an embedded system for an autonomous underwater vehicle based on CUDA and FPGA signal processing. In order to be able to develop the model of underwater vehicle trajectory and sonar image processing, it is necessary to purchase powerful computer hardware with graphics processors.

Research should contribute to the development of two or more doctoral dissertations, as well as a number of graduate theses in the field of hardware and software development for signal processors, trajectory modelling, fast image processing and the like.



	Research aim(s)
	Continuation of research in the field of underwater inspection of movable and immovable objects with the aim of finding faults or prohibited additives in the context of international cooperation. New methods for fast image processing in real time are expected to be developed, as well as a model for trajectory planning, computer system architecture of an autonomous underwater vehicle based on FPGA and signal processing, and the like.



	Research team
	2 professors + 3 associates affiliated to the Department

1 professor affiliated to other departments

3 external researchers


	Topic 3.4
	 Biometry and biometric identification

	Abstract
	Modern biometric identification is based on physical properties and characteristics of a person's behaviour, i.e. behavioural patterns and biometric characteristics, which can be compared with samples in a database. Physical properties include the dermal papillae, facial features, hand geometry, iris, etc. The research will create algorithms and methods for biometric iris analysis and person identification. That being said, in order to conduct research and create software, the equipment for iris identification need to be purchased. Also, since we aim to develop our own method, we need lighting, photo and video equipment. Additionally, in order to develop other biometric methods, appropriate sensors and programming tools are necessary. Research results will be used in diploma papers and two or more doctoral dissertations studying software support for image or video processing and creating a biometric database.

	Research aim(s)
	To continue the research on biometric identification started in collaboration with the Department of Ophthalmology, Subdepartment for Disease, Trauma and Anterior Segment Surgery, University Hospital Centre Osijek and the Faculty of Medicine Osijek. To continue the research on iris identification by using the upgraded software and more clinical research subjects. Also, the follow-up research will deal with other means of identification such as palm, fingerprints and body movements.

	Research team
	1 professor + 4 associates affiliated to the Department

1 professor affiliated to other departments

1 professor + 1 external researcher


	Topic 3.5
	Data sorting in service systems

	Abstract
	It is necessary to improve the process of sorting uncertain data. It is necessary to develop pruning techniques that allow the removal of some bunches as candidates for a particular object without any expected distance calculation. The aim is to take advantage of and correct deficiencies of the existing methods and propose a method which should significantly accelerate the pruning process, and thus the sorting process. The developed methods will be used to predict the state of the dynamic service system. The methods can significantly reduce the reaction time and resources to maintain service systems.

	Research aim(s)
	Data sorting optimisation in service systems

	Research team
	2 associates affiliated to the Department


	Topic 3.6
	Application of 3D cameras for intelligent mobile robot manipulation in industry and agriculture

	Abstract
	Availability of affordable high quality 3D cameras has initiated intensive research in the field of depth image and 3D point cloud processing obtained by such cameras. These sensors provide more informative description of 3D scenes in comparison to standard cameras thus facilitating image segmentation, object recognition and accurate estimation of object pose as well as localization of autonomous mobile systems in their operating environments. In the near future, one can expect a significant breakthrough of this technology in industry. The technology has a potentially broad field of application. It includes almost all production processes, which require manipulation of physical objects, commonly present in industry and agriculture. Although object recognition and mobile robot localization are nowadays the interest of numerous research teams and impressive results have already been reported, there are still many challenges. In order to contribute to the development of this field, our research team will investigate the state-of-the-art methods for object recognition and mobile robot localization with the special focus on speed, accuracy and reliability in dynamic environments. The methods which will be investigated are:

· fusion of 3D point clouds;

· multilevel point cloud segmentation;

· variants of an iterative closest point (ICP) algorithm; 

· metaheuristic optimization methods;

· dynamic programming;

· classifiers and machine learning;

· probabilistic models for object and place recognition;

· clustering in feature spaces.

	Research aim(s)
	To develop algorithms and computer programs for fast, accurate and reliable object recognition and mobile robot localization based on 3D sensor data, which are applicable in industry and agriculture

	Research team
	8 researchers affiliated to the Department

1 researcher affiliated to other departments 

2 external researchers


B.4. Research topics to be studied by the Department of Electromechanical Engineering
	Topic 4.1
	Usage of the GUM (Guide to the Expression of Uncertainty in Measurement) in electrical engineering

	Abstract
	Usage and evaluation of the statement of measurement uncertainty in electrical engineering in order to additionally analyse measurement results with respect to high-level metrology criteria and demands.

	Research aim(s)
	Evaluation of the existing and the introduction of new types of measurement uncertainty statements in order to increase the significance of the statement.

	Research team
	1 professor affiliated to the Department

2 external researchers


	Topic 4.2
	Transient and steady states of a ferroresonant circuit

	Abstract
	Investigation of transient and steady states of a ferroresonant circuit in order to predict unwanted steady-state types. Research also includes an impact of initial conditions and phase shift of a source voltage, as well as modelling of a ferroresonant circuit.

	Research aim(s)
	Identification of peculiarities of the modelling procedure for a ferroresonant circuit and the definition of conditions under which certain steady-state types arise.

	Research team
	2 professors + 1 associate affiliated to the Department

1 professor + 1 associate affiliated to other departments

1 external researcher


	Topic 4.3
	Steady-state responses of non-isolated DC/DC converters

	Abstract
	Investigation of steady-state responses of non-isolated DC/DC converters most frequently used in practice. Modelling of non-isolated DC/DC converters, analysis and simulation, measurements for the selected converters.

	Research aim(s)
	Analysis of steady-state responses by changing converter parameters as well as explanation of the way how steady-state responses change over from one to another steady-state response in the case of hysteretic behaviour of the converter. Prediction in dynamics of steady-state responses when the tendency of varying converter parameters is assumed in advance.

	Research team
	2 professors affiliated to the Department

1 professor + 1 associate affiliated to other departments

1 external researcher


	Topic 4.4
	Optimal photovoltaic system for the region of Slavonia and Baranja

	Abstract
	Obtain scientific valuable data by measuring the ETFOS1 photovoltaic system as well as by emulating different technologies of photovoltaic modules.

	Research aim(s)
	The optimal photovoltaic system for climate elements of the region of Slavonia and Baranja

	Research team
	2 professors affiliated to the Department

2 professors + 2 associates affiliated to other departments

1 external researcher


	Topic 4.5
	Testing capabilities and determining the efficiency of the application of an electric bike in suburban and urban road traffic in the area of Osijek-Baranja County

	Abstract
	In the area of Osijek-Baranja County, road transport makes 38.5% of final energy consumption. The need to meet the commitments referring to energy saving and reduction of CO2 emissions imposes energy efficiency as a solution for “sustainable”' development of road transport. The use of different strategies as a replacement of the means of transport is a real opportunity for energy saving and better regulation of traffic. Terrain configuration and the overall bicycle network built in the suburban and urban road traffic make the electric bikes a very convenient means of transport, which in theory can be used for 7.5 months annually given the outside temperature. The actual possibilities of application depend greatly on microclimate, the mood of the driver and obligations, i.e. the need for transportation of additional cargo. The real possibilities of applying an electric bike in road traffic in Osijek-Baranja County are determined such that electric bikes are used in one calendar year only when weather conditions and the condition of the driver permit (without stress and additional sacrifice). Road mapping will be done by using GPS with respective software, and the collected data will be analysed in order to present a realistic basis for the techno-economic analysis of investments in electro mobility.

	Research aim(s)
	Testing real possibilities and determining efficiency parameters of electric bike application in suburban and urban road traffic in the area of Osijek-Baranja County.

	Research team
	2 professors + 1 associate affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 4.6
	Improvement of dynamic characteristics of electric propulsion systems by using supercapacitors

	Abstract
	To obtain scientifically valuable data by measuring done on the physical model of a light electric drive system as well as emulation of different technologies of electric propulsion systems.

	Research aim(s)
	Optimal parameters of the supercapacitor and power electronics circuits for the electric drive systems of light electric vehicles

	Research team
	2 professors + 1 associate affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 4.7
	Active protection of bearings in small electric motors to reduce bearing currents

	Abstract
	The purpose of the project is to determine a functional prototype of active protection of bearings which should reduce the flow of bearing currents through bearings in small-power electric machines.

It is necessary to design a prototype of an electric motor whose construction would be set up to enable the deliberate cause of bearing currents (static and dynamic eccentricity, power supply from a frequency converter). The aim of the project is to provide laboratory conditions to test theoretical and numerical calculations. On such a test bench, different types of standard bearings will be tested in the second phase of the project to confirm standards. In addition numerical calculation of the magnetic field of the tested electric motor will be carried out by the finite element method. In the final phase of the project, it is necessary to develop a preliminary and the final technical project of active protection of bearings to reduce bearing currents and prepare documentation for commercialisation.

	Research aim(s)
	Development of a functional prototype of active protection of bearings which should reduce the flow of bearing currents through electric machine bearings for small-power motor types and its commercialisation.

	Research team
	3 professors + 5 associates affiliated to the Department

1 professor affiliated to other departments

3 external researchers


	Topic 4.8
	Application of numerical mathematics and soft computing methods for mathematical modelling in electrical engineering

	Abstract
	A real (physical) electric system is modelled by using appropriate mathematic models with the aim of performing simulations and calculations. The models are very complex to solve in the case of taking into account as many details of the real system as possible. Recently, numerical methods have been used to solve complex models through simulations of electromagnetic fields. These calculations are computationally very demanding and time consuming and hence not suitable for different iterative optimisation techniques. Simpler analytical models are more suitable for this purpose. A research proposal would encompass the following: analytic models and model parameter estimations by using soft computing methods and their verification through numerical simulations of more complex models.

	Research aim(s)
	Simulation analytic models in electrical engineering appropriate for the implementation to iterative optimisation methods.

	Research team
	1 professor + 1 associate affiliated to the Department

2 external researchers


	Topic 4.9
	Application of soft computing methods to optimisation and parameter estimation of equivalent circuits in electrical engineering

	Abstract
	Soft computing methods are often used to solve complex optimisation problems. Application of these methods makes modelling of real systems more realistic. However, according to a researcher’s experience, direct application of these methods often does not give any satisfactory solution or does not give any solution at all. Usually, adaptions of original methods are needed to solve a specific problem. Also, adaptions are not unique but each problem needs some other type of adaption.

	Research aim(s)
	To research possibilities of application and adaption of soft computing methods to optimisation problem solving and equivalent circuit parameter estimations in different areas of electrical engineering.

	Research team
	1 professor + 1 associate affiliated to the Department

2 external researchers


	Topic 4.10
	Switching overvoltages in the power grid

	Abstract 
	In power grid simulation, examine the effect of increasing the rated power of modelled power transformers on switching voltages and compare the results with the values measured in the power grid. Make a comparative analysis of the type of connection of power transformers in the case of the occurrence of switching overvoltages. Predict changes of switching overvoltages for various types of grounding.

	Research aim(s)
	Research will be carried out on power transformers of different gear ratios and different groups of grounding. To examine the effect of changes in power factor loads modelled on the amount of switching overvoltages. To develop and propose an innovative measuring system for recording switching overvoltages. Select measures and actions that can be taken to reduce the impact of the speed of a power cut on the height of switching overvoltages.

	Research team
	3 associates affiliated to the Department

1 external researcher


	Topic 4.11
	Application of a graphical user interface to the analysis of switching overvoltages

	Abstract
	Design a graphical user interface for the analysis of transient events. Select and use scientifically based concepts, principles, theories and methods to solve a specific problem in a specific and new situations.

	Research aim(s)
	Develop a graphical user interface in MATLAB. Explore the possibility of application and adaptation of the original method for the analysis of transient events. Analyse specific events. Develop a graphical user interface for the analysis of low and high frequency transient events.

	Research team
	3 associates affiliated to the Department

1 external researcher


	Topic 4.12
	Transient analysis of power transformers

	Abstract
	Research covers transient analysis of power transformers focusing on inrush current analysis for different switching times, different ground connections of transformers and the influence of inrush current when power transformers work in parallel. When two or more transformers work in parallel, a mutual effect of one transformer on the other is examined as the influence of a switched transformer on consumers, connected to a transformer in nominal working state. Research also covers higher order harmonic analysis because the content of some higher harmonics determines recognition of inrush current phenomena. This knowledge is needed for proper adjustment of transformer protection relays. Special attention is paid to examination of the grounding influence on the amount of transformer inrush current. Cases of direct grounding with various resistance or damping inductance and the case of an isolated neutral point are examined in detail.

	Research aim(s)
	Accurate determination of inrush current amplitude, time duration of the entire phenomenon and Fourier (FFT) analysis of higher harmonics with the presented value of the total harmonics distortion (THD) factor and the influence of individual harmonics on a large number of power transformers of different power and voltage level. 
Determination of the most favourable switch time of the power transformer in order to reduce the influence of inrush current. 

Determination of the most inconvenient switch moment to determine the highest value of inrush current of the transformer which could occur. 

Transformer testing for different ground connections (neutral point directly connected to ground, neutral point of primary and secondary windings which is not grounded, neutral point connected to ground over working resistance or damping inductance) to determine the influence of ground connection on the inrush current value and time duration. The influence of switching of an unloaded transformer on other transformer (with load connected to the secondary windings) when transformers work in parallel.



	Research team
	3 associates affiliated to the Department

1 external researcher


	Topic 4.13
	New synchronous generator excitation control methods 

	Abstract
	Building of a laboratory model for testing a synchronous generator. The tested generator is connected to the power grid. Integration of the active power and the excitation regulator. Implementation of a new nonlinear algorithm for generator excitation regulation based on power functions.



	Research aim(s)
	Quality testing of a new synchronous generator excitation nonlinear control algorithm. 

	Research team
	1 professor + 3 associates affiliated to the Department




B.5. Research topics to be studied by the Department of Power Engineering

	Topic 5.1
	Online laboratory for renewable sources of energy 



	Abstract 
	To apply a project within IPA Croatia –Serbia  Cross-Border Programme  with the aim of establishing  a website and an online measuring system 

	Research aim(s) 
	The additional aims  include: 

1. Acquisition of ( additional) equipment for the established Laboratory for renewable source of energy at the Faculty, but also in FTNNS, including a small wind turbines  system for sun angle monitoring for  photovoltaic modules ( Faculty of Electrical Engineering Osijek, ETFOS) and solar collectors ( Faculty of technical sciences Novi Sad, FTNNS), computer, communication and measuring equipment. 

2. Design of algorithms for online presentation of measuring with a remote guidance of the equipment settings.

3. Open access to the database through the web. 

4. Additional development of cross-border cooperation with partners from FTNNS.

5. Publication of the results in CC journals and international conference.

6. Cooperation with regional economy subject. Organisation of dissemination activities.

	Research team
	2 professors + 4 associates affiliated to the Department 

1 professor affiliated to another department 

several external researchers


	Topic 5.2
	 Advanced (micro) network of ETFOS (Faculty of Electrical Engineering in Osijek) with renewable sources of energy 

	Abstract 
	The aim is to apply to ERASMUS+ Strategic Partnership Project with the UPC Barcelona University and FUNSEAM foundation, but also with other partners (preliminary agreement with the University of Manchester) which have experience and knowledge in the field of advanced networks. Within the project, learning outcomes of the present courses and modules, in Power Engineering branch predominantly, will be improved and expanded by introducing skills and knowledge related to the following:  integration of renewable sources of energy into power engineering, consumption and (Faculty) micro network management, advanced networks, measurements and communications.  

	Research aim(s)
	Additional aims include:
1. Establishment of Faculty's (micro) network; acquisition of a small wind turbine and/or other small systems for production of electricity from renewable sources of energy (depending on the realisation of IPA Croatia-Serbia project). 
2. Development of advanced algorithms and communication methods to manage variable renewable sources of energy and electrical energy consumption by application of advanced procedures of experimental measurements. 

3.  Additional cooperation with eminent partners abroad. Preparation for participation in Horizon 2020 projects. 

4. Publicising results in CC journals and in international conferences. 

5. Potential cooperation with Croatian Electric Power Company (HEP) in research results application, advanced measurements and electrical energy consumption results in particular.

	Research team
	2 professors + 4 associates affiliated to the Department

2 professors + 2 associates affiliated to other departments

Several external researchers 


	Topic 5.3
	Energy efficiency  in urban environment

	Abstract 
	To apply a project with the colleagues from the Faculty of Civil Engineering in Osijek and a partner from abroad  in which to analyse the influence of some aspects of energy efficiency in urban environment. 

	Research aim(s)
	The additional aims include: 

1. Analysis of energy efficiency of the transport in the chosen urban area in Osijek, recommendations regarding the Transport Development Strategy and Guidelines for Developing and Implementing a Sustainable Urban Mobility Plan. Analysis of the urban and suburban transport and making recommendations on improvement activities.

2. Analysis of application of suitable materials for asphalt surfacing as to improve energy efficiency in urban areas. 

3. Application of energy efficiency in street lightning of the chosen urban area in Osijek including load and consumption measurements and measurements of photometric values and calculation of return on investment period. 



	Research team
	3 professors + 3 associates affiliated to the Department 

several external researchers


	Topic 5.5
	 Designing a solar powered electric car 



	Abstract 
	Due to increasing greenhouse gas emissions the consumption of energy within the traffic sector has to be reduced. By developing electric cars a significant reduction in consumption of oil derivates is expected. The main components of a solar powered electric car: a photovoltaic cell, battery, drive motors, chassis, kinematics and vehicle movement dynamics, as well as the steering system, will be analysed. 



	 Research aim(s)
	Modelling a solar powered electric car and all subsystems of such a vehicle. The aim of the research is a solar powered car that uses solar radiation energy. It is also necessary to optimise certain subsystems of the vehicle the relationship between the surface area of photovoltaic modules and battery capacity. .

	Research team 
	3 professors affiliated to the Department 

1 associate affiliated to another department 

1 external researcher 


	Topic 5.6
	Intelligent systems of control, protection and management of the electric power system with FACTS devices

	Abstract
	There is a growing application in the world and the EU of DC electricity transmission and the system for load regulation and voltage control using a “Flexible Alternating Current Transmission System” (FACTS) to the highest voltage in the power system. We do not have any such device, but there are plans in HOPS and Railways Infrastructure to purchase some.

	Research aim(s)
	The study will include advanced mathematical methods and algorithms for simulation of power system operation and management by using a FACTS system. The application and development of ICT for systematic monitoring and protection of the power system by WAMS devices will be investigated. 

To investigate the behaviour in transient conditions, to model and to simulate the operation of power electronics of the latest FACTS system technology.

	Research team
	4 professors + 3 associates affiliated to the Department

1 professor affiliated to other departments

1 external researcher 


	Topic 5.7
	Optimal smart grid management in market conditions with an increased share of distributed generation 

	Abstract
	Increased energy consumption, promoting sustainable development and application of energy efficiency have led to a significant use of renewable energy sources and as a result to the construction of a large number of distributed sources. Distributed sources generally represent private investors whose business interests do not coincide with the interests of the system operator. Free and open access to the market, along with the system of subsidies and incentives referring to different sources of energy, has a significant impact on the decisions of the investors in distributed generation. Distributed generation changes the distribution network to an active network with stochastic characteristics of individual sources which can cause a number of problems for both the operator and the consumers who require energy without interruption. 

Accordingly, it is necessary to design and develop mathematical models that can be applied to optimal system management taking into account an increased share of distributed sources. Mathematical models can be complemented by heuristic optimisation methods in order to create optimisation tools applicable to a variety of real systems. When analysing the impact of distributed generation, it is necessary to take into account detection of isolated operation of each power plant in order to avoid cases of false operating conditions. Detection of isolated operation is performed by using appropriate protection devices and algorithms in the power system under consideration, which makes proper modelling crucial to accurate implementation of optimisation.

	Research aim(s)
	Development of heuristic and metaheuristic models based on mathematical models in order to achieve optimal management of the distribution network in market conditions with an increased share of distributed generation.

	Research team
	3 professors + 3 associates affiliated to the Department

1 professor affiliated to other departments

1 external researcher


B.6. Research topics to be studied by the Department of Communications

	Topic 6.1
	Communication systems based on a chaotic signal carrier

	Abstract
	As part of this research topic, a new modulation techniques, which would improve the properties of communication systems based on the chaotic signal carrier, will be developed. Furthermore, new multiple access techniques for communication systems based on the chaotic signal carrier will be proposed and analysed. 

	Research aim(s)
	Propose new enhanced modulation and multiple access techniques for communication systems based on the chaotic signal carrier.

	Research team
	2 professors affiliated to the Department

1 professor affiliated to another department


	Topic 6.2
	Energy efficient asynchronous short-range wireless transmission

	Abstract
	Research activities within the field of short-range energy efficient asynchronous wireless transmission are based on the international patent application PCT/HR2013/000015 “Energy efficient system for distant measurement of analogue signals”. The system is based on 1-bit asynchronous analogue-to-digital conversion and ultra-wideband pulses wireless transmission in over a 3 GHz frequency range. Applicability of the system is wide with the potential for integration into short-range wireless sensor networks, like Body Area Networks (BAN), automotive sensor networks (TPMS systems) and many other application areas where wireless transmission of the measured signal is required.

	Research aim(s)
	To implement the system prototype in the integrated circuit (System on a chip – SoC). To define new modulation techniques for asynchronous wireless transmission that will enable an energy-efficient and less complex system. 

	Research team
	2 professors affiliated to the Department

1 professor affiliated to another department


	Topic 6.3
	Capacitive wireless information and power transfer 

	Abstract  
	Capacitive wireless power transfer is based on the power transfer through alternating electrical field. Conductive objects located between the transmitter and receiver increase the amount of the wireless transmitted energy (as opposed to the dominant inductive WPT systems in which conductive objects degrade the performance of the system).

	Research aim(s)
	To improve the existing and to develop new methods of capacitive wireless information and power transfer.

	Research team
	1 professor + 1 associate affiliated to the Department 

1 professor affiliated to another department 

2 external researchers


	Topic 6.4
	Application and development  of energy harvesting methods  

	Abstract 
	With the growth of the IoT concept (Internet of Things), the problem of powering sensors occurs, especially if there is no infrastructure available (e.g. forest fire detection, ocean monitoring sensors). Energy harvesting methods enable harvesting of small amounts of energy from the surrounding area which can be used to power low-power electronic circuits. This research topic investigates potentials of different energy harvesting methods as power sources. Some examples of energy harvesting methods are: EM radiation, mechanical vibrations and micro vibrations, light, heat, wind and water micro harvesters. In addition, the aim is to develop an effective system of energy harvesting   from various sources and to model certain methods of energy harvesting.  

	Research aim(s)
	To improve the existing and to develop new energy harvesting methods. To develop passive electronic circuits for power management in energy harvesting applications. To determine potential of energy harvesting methods and to develop an effective energy harvesting system.

	Research team
	4 professors + 1 associate affiliated to the Department


	Topic 6.5
	Quality of Service (QoS) in Wireless Sensor Networks  (WSN)

	Abstract 
	Wireless Sensor Networks WSN) represent a network structure consisting of large number of sensor nodes distributed over an environment used for collecting and distribution of data from the observed area.  On the other hand, the problem of limited power supply and data processing is very important in WSN, in comparison to classical communication networks. Due to the fact that WSN are widely applicable, the network has to meet specific requirements. A very common requirement for WSN is setting up the desirable Quality of Service QoS within WSN (e.g. for real-time communication, military applications etc.). Even though, the problem of Quality of service in classical communication networks is generally solved, due to WSN characteristics, the problem of QoS is still present.  The research will be focused on setup of different QoS classes in WSN routing methods and network cluster establishment. In addition, since energy efficiency in network nodes is a very important issue, the research will include investigation of energy harvesting methods for passive power supply.

	Research aim(s) 
	To set up a framework for different QoS quality classes in power supply limited sensor networks with limited data processing capacities.

	Research team 
	3 professors + 3 associates affiliated to the Department 

1 associate affiliated to another department 


	Topic 6.6
	Broadband Ecosystem for rural areas in the Republic of Croatia 

(as  part of the HACOM project  „Sight to the future”)

	Abstract 
	The multidisciplinary project “Sight to the future” comprises research in future network market regulation as well as numerous general and specific research topics: next generation networks and regulatory challenges, investments in new generation access networks, broadband ecosystem for rural areas in Croatia, Croatian approach to digital dividend,  network neutrality in Croatia ,transition from  IPv4 to IPv6 etc.

	Research aim(s) 
	The project should provide answers to key issues and prepare all electronic communications market participants for future challenges.  

	Research team 
	2 professors  + 1 associate affiliated to the Department 

Several external researchers 


	Topic 6.7
	 Implementation of  IPv6 protocol in wireless sensor networks

	Abstract 
	Due to their rapid development  and the possibility of wider application, wireless sensor networks (WSN) need to be interconnected with other types of networks predominantly based on  IP protocol. Since the transition from IPv4 to IPv6 protocol has started in IP networks,  there is a need for IPv6 protocol implementation over WSN.

	Research aim(s)
	The main objective of the research is to successfully  implement IPv6 protocol over wireless sensor network environment through the entire protocol stack (including communication, routing and security mechanisms).  The aim is to  test the performance of the implemented networking mechanisms in such an environment.

	Research team
	1 professor 


	Topic 6.8
	Application of chaos theory in encryption – CryptoChaos

	Abstract 
	Recently, numerous research in the field of controlled chaos have been conducted and new ideas about the possible application of chaos in cryptosystems have arisen.

	Research aim(s)
	To develop prototypical devices and new algorithms (based on Chaos Theory) in order to encrypt information while transferring in communication networks (safe data transfer) or storing

	Research team
	3 professors affiliated to the Department

1 professor affiliated to other departments

1 external researcher


	Topic 6.9
	 Efficient Video Delivery in Different Transmission Conditions 

	Abstract 
	Owing to the development of video technology and broadband Internet, the users have a variety of applications at their disposal to watch network transmitted videos (video conferences, video on demand, IPTV, remote video surveillance, etc.). However, for most users, the price of these applications is still too high. In order to save network resources (lower transmission cost), it is necessary to compress the video although it reduces the video quality. User devices (TV, PC, tablet, mobile phone, etc.) have different screen sizes. Subsequently, the same video does not look the same on each of them. Furthermore, the video content can also be very different. In addition, the access to applications should be provided from any location (different transmission conditions). Therefore, it is necessary to optimize the spatial and temporal resolution of the video and adjust them to the transmission conditions together with the device the video is displayed on. This saves the network resources, reduces the applications price while the video quality remains almost the same. 

One of the aims of the project is to create new improved computer algorithms for: 

(1) spatial and temporal video rescaling in order to adjust it to the size of the screen and  to the current transmission conditions; 

(2) Quality assessment of both rescaled and network transmitted video.

New algorithms will lead to the main aim of the project – optimisation of network resources usage when watching videos on different devices in different transmission conditions (lower costs and lower power consumption). 

The starting hypotheses which should lead to the main aim are:

(1) The quality of the compressed video with given spatial/temporal resolution and presented on different devices is not the same. Degradations are less visible on smaller screens and it should be taken into account when rescaling the video.

(2) The video with less active content can be transmitted in lower spatial/temporal resolution.

(3) When coding and rescaling the video, the special attention should be given to the parts which attract the viewer’s attention.

(4) The existing algorithms for video rescaling and quality evaluation show some defects when using in different systems.

The expected results of the research would be reduction of the amount of resources needed for the video transmission to a variety of user devices in different locations, reduction of costs of such applications and lower power consumption making these applications ​​available to a larger number of users. Simultaneously, the network resources surplus could be used for other purposes. The results of the research would be verified by comparing with the results of the best available rescaling algorithms and the confirmation of their value should be provided by publishing scientific papers in renowned journals and conference proceedings. The importance of the proposed research lies in the fact that it would make the different network transmitted video applications accessible to a higher number of users, due to a significantly lower price and reduced power consumption. These applications would make life safer and more comfortable.

	Research aim(s) 
	The main aim of this project is optimisation of network resources usage when transmitting videos to users who access video applications from different locations and by using devices with different screen size. Due to this fact, the price of such applications should be significantly lower, and the applications should be accessible to a higher number of users. Additionally, a level of quality would be provided, whereas power consumption would be reduced.

Since these applications are very important for human safety (medical operations via video link, video surveillance…), and development (distance learning, e-learning,), it is very important that they are accessible to a large number of people.

	Research team 
	4 professors + 1 associate affiliated to the Department 


	Topic  6.10
	Indoor positioning by using radio technology

	Abstract 
	Systems for locating (positioning) of objects and users in real time indoor environments by using radio technologies are widely utilized in various industries. The use of access points WLAN signal is of special interest, due to the outspread of these networks and accessibility of equipment on mobile phones and computers. However, the accuracy of positioning is still not satisfactory and there is room for improvement of these systems. Based on the analysis of characteristics of indoor radio signal propagation and by applying advanced data clustering, methods, a method for positioning by using the RSS WLAN signals will be developed.

	Research aim(s)
	Development of methods for indoor positioning by using WLAN

	Research team 
	3 professors 
1 external researcher 


	Topic 6.11
	Evaluation and improvement of image and video quality 

	Abstract 
	This research will develop new metrics to evaluate the quality of still images and videos based on the characteristics of the human visual system, such as sensitivity to structural deformation of the image and foveal vision with change of field with the distance from the point of focus and speed of moving objects. Furthermore, methods for processing images and videos for effective noise reduction will be developed. Procedures for noise removal in digital images should reduce the noise while preserving edges and details in the image. By application of the vector median filter with image content adaptive weights, good results can be achieved in various types of noise (Gaussian, uniform, pulse). Different methods of filters construction and determination of vector filters parameters will be analysed. 

	Research aim(s)
	Development of methods for assessment and improvement of the quality of images and videos based on the characteristics of the human visual system.  

	Research team
	2 professors + 1 associate affiliated to the Department 

1 professor affiliated to another department 

1 external researcher 

	Topic 6.12
	Modelling  the influence of different  environment pollution parameters on the quality of life  - QLA 

	Abstract
	 In the first part of this project the value of each parameter that influences the quality of life will be measured. In addition, the impact of these parameters on the quality of life will be analysed. The following environment pollution parameters will be analysed: air quality; water quality; soil quality; noise; ionising and non-ionising –HF and- LF. 

In addition, for each of the seven parameters a mathematical model of the influence the quality of life will be made, and a model of the total influence of all parameters. The computer programme based on the developed models provides a graphic presentation of QLA for the investigated area. 

	Research aim(s)  
	The main goal of this project is to develop a computer program based on mathematical models and measurement data values.  

	Research team 
	3 professors affiliated to the Department 

1 professor affiliated to another department


	Topic 6.13
	Optimisation of conformal antenna arrays

	Abstract
	Optimisation of  conformal antenna arrays  in order to achieve more

Efficient transmission of information (energy) is an imperative nowadays. The  newly developed optimisation methods enable optimisation of conformal antenna arrays - parameters that have significant influence on

signal transmission 

	Research aim(s)
	To improve the existing and to develop new methods of conformal antenna arrays construction.

	Research team 
	2 professors affiliated to the Department 

1 professor affiliated to another department 
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