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1. General information 

The Ph.D. program in Electronics, Telecommunications, and Information Technologies Engineering (ET-IT) is 

offered by the Department of Electrical, Electronic, and Information Engineering “G. Marconi” (DEI) at the 

University of Bologna. 

The duration of the program is 3 years, and the overall activities amount to 180 Doctoral Credits. The official 

language is English. 

The activities of the Ph.D. program are based on the facilities of the DEI department, including the main site 

located in Bologna, and the organizational unit located in Cesena. The Ph.D. program is also supported by the 

Advanced Research Center on Electronic Systems “E. De Castro” of the University of Bologna. 

The program covers the following scientific-disciplinary sectors: 

• ING-INF/01 Electronics 

• ING-INF/02 Electromagnetic Fields 

• ING-INF/03 Telecommunications 

• ING-ING/05 Information Processing Systems 

The official website of the Ph.D. program is available at https://phd.unibo.it/etit and the Ph.D. program 

administration staff can be reached at the following email address dei-phd-etit@unibo.it. 

 

2. The training and research program 

The Ph.D. program in Electronic, Telecommunications, and Information Technologies Engineering primarily 

aims to train experts in the field of scientific research on Information and Communication Technologies (ICT). 

These experts will be capable of proposing, introducing, and managing technological innovation in their 

respective operational areas and autonomously managing research and/or technological development projects. 

In this regard, the educational project of the Ph.D. program includes various levels and types of training 

activities. 

Primarily, candidates will train through scientific research activities related to their assigned research topic, 

under the guidance of their supervisors and within the multidisciplinary context of the research groups at the 

Department of Electrical, Electronic, and Information Engineering "G. Marconi," which will provide spaces, 

advanced laboratories, and opportunities for interaction with its faculty members and researchers. The research 

activities have advanced objectives, such as publishing scientific papers in high-quality international journals 

and conferences, developing technological innovation, and intellectual property. Doctoral research activities 

may also be carried out within or in collaboration with national and international competitive research projects, 

interacting with the respective partners, or in collaboration with industry. 

The Ph.D. program also includes the delivery of dedicated teaching activities related to the research topics of 

the Ph.D. and in general to Electronics, Telecommunications, Electromagnetic Fields, and Information 

Processing Systems. The teaching activities will be specifically organized and delivered for the Ph.D. course by 

members of the Ph.D. Board or by highly qualified speakers from the university or external institutions. Such 

educational activities aim to provide advanced knowledge and skills in the ICT field that can contribute to the 

development of the respective research topics. Additionally, frequent seminar activities are proposed on relevant 

https://phd.unibo.it/etit
mailto:dei-phd-etit@unibo.it
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topics in the field of ICT by internal speakers or high-profile international experts, along with participation in 

training activities common to multiple Ph.D. courses aimed at acquiring transversal soft skills, particularly 

related to the third mission, language skills for scientific research, understanding European research systems 

and project management, and using bibliographic databases. Ph.D. candidates also have the opportunity, upon 

motivated request and when relevant to their research topic, to attend specific external Ph.D. courses or 

bachelor’s and master's degree courses. In all cases, the validation of the training activities requires, in addition 

to attending the activities, passing a knowledge verification test. Participation in extra-curricular training 

activities specifically aimed at Ph.D. candidates is also encouraged, such as summer/winter schools, 

international thematic workshops. 

It is also ordinarily expected, in line with the research project undertaken, to conduct research and training 

activities at highly qualified institutions abroad, such as research institutes, universities, or foreign companies, 

aimed at acquiring new research methodologies and consolidating scientific results. For specific types of Ph.D. 

positions, research periods at companies are also planned, aimed at third mission activities and increasing the 

technological maturity level of the Ph.D. project. 

Furthermore, the Ph.D. program aims to train candidates through the implementation of scientific dissemination 

activities over the three years. Writing scientific articles for international conferences and journals and the 

related peer review process enhance the quality and awareness of research results by the candidates, as well as 

their scientific writing skills. Presenting their research results to the relevant scientific community at 

international conferences provides skills in scientific communication and interaction with peers. 

 

3. Internal organization 

The ET-IT Ph.D. program is managed by a board of qualified professors appointed by the DEI Department. The 

Ph.D. Board elects a Ph.D. Program Coordinator, who chairs the meetings and supports organizational, 

educational, and scientific aspects of the Ph.D. program. The DEI Department also offers administrative support 

to the Ph.D. program and Ph.D. students with a Ph.D. Manager and dedicated staff. Moreover, formal career 

aspects are managed by the University of Bologna centrally. 

 

Figure 1. Organizational structure of the ET-IT Ph.D. program and interactions between the involved entities 
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Ph.D. students are enrolled through a public selection following the publication of a Call for Applications on 

the institutional channels of the University of Bologna. The selected students are enrolled by the central Ph.D. 

offices of the University of Bologna. At the beginning of the Ph.D. academic year, the Ph.D. Board assigns to 

every Ph.D. student a research topic and at least one supervisor and one co-supervisor, with the purpose of 

guiding, supporting and providing training.  For all internal organizational aspects, like authorizations for 

periods abroad, credit recognition, external activities, teaching activities, the Ph.D. students interact with the 

ET-IT Administration staff, composed of the Coordinator, Vice-Coordinator, and Ph.D. Manager. The Ph.D. 

board monitors the activities of the Ph.D. students and takes decisions related to their requests, admissions to 

the next year, exclusions, and maintains contacts with the central Ph.D. offices of the university. 

 

4. The Ph.D. Board 

The Ph.D. Board is appointed by the DEI Department to qualified professors of the department. The Ph.D. board 

of the ET-IT Ph.D. program a.y.2025/2026 is reported in Appendix A. CV and additional information are 

available on their institutional websites. 

 

5. Professional opportunities and job market 

The connection between the ET-IT doctoral program and the industrial world is extremely strong due to the 

engineering nature of the subject areas and the departmental research context in which the ET-IT doctorate 

operates. These research areas are characterized by rapid technological development, supported by both basic 

and applied research, and are at the core of digital transformation. 

At both the national and international levels, industry, service companies, research institutions, and public 

administrations have shown a high level of appreciation for Ph.D. graduates from the ET-IT doctoral program, 

and they constitute a natural professional opportunity for the ET-IT Ph.D. degree. Recent surveys show that all 

ET-IT Ph.D. graduates are engaged in intellectual, scientific, and highly specialized professions within one year 

of obtaining their degree. More specifically, ET-IT Ph.D. graduates have excellent employment opportunities 

in high-tech industries, both internationally and nationally, as well as in all types of academic, industrial, and 

mixed research institutes. 

It is important to emphasize that the skills developed during the doctoral program in areas such as Electronics, 

Electromagnetic Fields, Telecommunications, and Information Processing Systems are not limited to companies 

that develop products in the field of Information Engineering. More generally, they extend to all companies that 

use Information Technology to pursue their goals or aim for digital transition. 

Most ET-IT Ph.D. graduates use the skills acquired during their doctorate to a significant extent in their work 

and consider these skills very effective from a professional standpoint (83.3%, 71.4%, 85.7%, respectively 4, 2, 

and 1 years after graduation, 2024 survey on ET-IT Ph.D. graduates). 

6. Objectives of the Ph.D. program 

The primary objective of the Ph.D. program is to acquire skills to autonomously conduct and organize scientific 

and industrial research activities in the field of information technologies. Achieving this objective requires 
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knowledge of advanced topics related to the disciplines of Electronics, Telecommunications, Electromagnetic 

Fields, and Information Processing Systems, as well as individual specialization in one or more research areas 

covered by the Ph.D. program. These areas include, but are not limited to: Analysis and simulation of 

semiconductor devices – Applications of information technologies: smart cities, smart grids, precision 

agriculture, monitoring systems, etc. – Architectures, systems, and networks for telecommunications: wireless, 

cellular, mobile, terrestrial, satellite, connected, and optical – Analog circuits, digital systems, and electronic 

systems – Statistical signal processing and its applications – High-frequency electronics – Power electronics, 

power converters, and semiconductor power devices – Energy harvesting – Photonics and microwaves, 

microwave circuits and systems, millimeter-wave systems – Internet of Things and applications – Micro- and 

nano-electronics – Networks and their control and management, software-defined networks – Intelligent sensors 

– Cyber-physical systems – Embedded systems – Reconfigurable intelligent surfaces – Technologies for 

quantum computing – Information theory and its applications – Artificial intelligence - Telecommunications 

theory and its applications – Electromagnetic theory and techniques, antennas, antenna systems, beam forming, 

electromagnetic characterization of materials, propagation models –Wireless transmission of energy and 

information. 

Additionally, the program includes specific training, typically common to multiple Ph.D. courses and provided 

at the university level, aimed at acquiring transversal skills with reference to the third mission, refining language 

skills for scientific research, understanding European research systems, project management, and using 

bibliographic databases. 

In this context, the Ph.D. program sets the goal for each Ph.D. candidate to produce original and significant 

research results, through the development of high-quality scientific publications and/or the demonstration of 

innovative technical prototypes and applications, and/or the generation of intellectual property related to the 

research. In this regard, the Ph.D. project includes specific scientific dissemination activities at international 

and local conferences. 

Finally, as a result of the educational path, the Ph.D. program aims to provide skills related to the introduction 

and management of innovation in the professional fields where the Ph.D. holder will operate, as well as the 

ability to participate in and/or manage complex research and development projects. 

 

7. Enrollment 

Enrollment of Ph.D. student is done by means of a public selection following the publication of a Call for 

Applications on the institutional website and channels of the University of Bologna. Applicants are required to 

hold a master's degree equivalent. Both Italian and international candidates can apply. 

The formal requirements and the details of the application procedures are published on the official website of 

the Ph.D. programs of the University of Bologna. More specifically, in the section dedicated to the ET-IT Ph.D. 

program, candidates may check out the Call for Applications, and the Ph.D. Program Table, which contains all 

the necessary information related to the selection. Available positions may be associated with a specific research 

topic. 

As a rule, the admission committee will assess the relevance of previous studies and experiences, the attitude to 

research, and will verify the possession of adequate technical and scientific knowledge in relation to the themes 

of the doctorate and the research project. 

https://www.unibo.it/en/study/phd-professional-masters-specialisation-schools-and-other-programmes/phd/phd-programmes
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8. The training and research program 

8.1. Doctoral credits 

Doctoral Credits (CD) measure the workload required of the Ph.D. student in research, training, and teaching 

activities for the completion of the degree. Each CD is worth 25 hours of work, and the Ph.D. student must earn 

60 CDs per year. The ET-IT Ph.D. program divides the total number of CDs between research, training, and 

teaching activities, ensuring an appropriate balance between them, as stated in Table A. 

 

Table A. Distribution of DCs between research and training for the ET-IT Ph.D. program, 40th & 41st cycle. 

Type of activity Total number of DCs % 

Research activity 144 80% 

Training activities 36 20% 

Total 180 100% 

 

Table B. Requirements for DC distribution between training activities 

Type of activity 

Mininum number of 

CDs 

Maximum number of 

CDs 

Disciplinary and multidisciplinary training 12 - 

- disciplinary and multidisciplinary doctoral courses 12 - 

- seminars - - 

- other types of university courses - - 

Soft skills 1 - 

Extra-curricular training 1 - 

Dissemination 1 - 

Supplementary teaching and tutoring - - 

 

Among educational/training activities, the ET-IT Ph.D. program has set the minimum, maximum, and 

recommended number of CDs to be obtained for each of the following training activities: 

- disciplinary and multidisciplinary training, which includes doctoral courses, seminars, and other types 

of university courses 

- training related to the acquisition of transversal skills, 

- extracurricular training for the growth of Ph.D. students as members of a scientific community, 

including, but not limited to, summer/winter schools, thematic workshops, Ph.D. symposia, etc., 

- dissemination of research results, through the presentation of scientific works at scientific conferences, 

etc. 

- teaching activities, including tutorships for university courses, support to the preparation of bachelor 

and master theses, etc. 

The ET-IT Ph.D. program organizes specific disciplinary and multidisciplinary doctoral courses. Each course 

involves attendance to specialistic lectures and additional individual work, with a final evaluation. The overall 
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work required for every 5 hours of frontal lectures corresponds to 1 CD. Ph.D. students can select doctoral 

courses delivered by the ET-IT Ph.D. program and by the other Ph.D. programs of the DEI department, and 

other courses delivered by other departments or universities deemed relevant for the individual Ph.D. career. In 

the latter case, evidence of attended hours and of a final evaluation is required for credit recognition. The list of 

available courses for the ET-IT Ph.D. program and other Ph.D. programs of the DEI department is published on 

the website of the Ph.D. program and updated during the academic year with additional opportunities. 

The acquisition of transversal/soft skill can take advantage of the specific initiatives set by the University of 

Bologna, including the plan for Ph.D. soft skills and the CLA Academics courses offered by the University 

Language Center (CLA). All details and plans of teaching activities are available online on the institutional 

website. 

The ET-IT Ph.D. program also strongly encourages participation in extra-curricular training activities, such as 

attending Ph.D. Schools at the national and international level, thematic workshops, and specific advanced 

training activities. Ph.D. students can select relevant training activities and take advantage of the networking 

opportunities to improve their skills and for introductions to the reference scientific communities. 

Moreover, as members of the scientific communities, Ph.D. students are expected to produce relevant research 

and present their findings and results at scientific conferences. This represents a unique opportunity to get in 

contact with the state of the art of scientific research in the respective disciplines, to have discussions with peers, 

and to build a network of scientific contacts. The ET-IT Ph.D. program recognizes the value of this type of 

activity for the training of Ph.D. students and grants credits proportionally to the attendance hours. 

The training value of teaching activities is recognized, although not explicitly requested. These types of 

activities include tutorships for university courses, support activities to the preparation of bachelor and master 

theses, etc. The limits stated by the university and national regulations for this type of activities hold. 

The ET-IT Ph.D. program recommends distributing training activities over the three years of the Ph.D. program, 

by considering that the last year typically requires focusing on the consolidation of results and on the final 

dissertation. The Ph.D. board has set the required and recommended CDs to achieve every year of course, 

according to the following table. The Ph.D. board will verify yearly the achievement of the minimum required 

number of CDs. Achieving at least the minimum number of CDs for every year of the course is a requirement 

for admission to the next year or to the final exam. 

Table C. Training DCs to be acquired at the end of each course year 

Training DCs to be acquired Recommended Minimum (compulsory) 

At the end of first year 15 3 

At the end of second year 27 12 

At the end of third year 36 36 

 

For every type of training activity, the ET-IT Ph.D. program has assessed the distribution between number of 

hours of lectures and individual work, as reported in the following table. In case of different activities not 

included in the table, the Ph.D. board oversees assessing the corresponding credits. 

Table D. Correspondence between workload hours and acquired DCs.  

Type of activity Teaching Hours  

Hours of 

individual work Total hours CD 

Courses (disciplinary and multidisciplinary 

teaching) * 

5 20 25 1 

https://centri.unibo.it/teaching-learning/en/students/for-those-attending-a-phd-programme
https://centri.unibo.it/cla/en/courses/cla-academics
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Other disciplinary and multidisciplinary 

university courses (1st and 2nd level) * 

10 15 25 1 

Soft skills (attendance only) 25 0 25 1 

Soft skills (with additional individual work) 

* 

10 15 25 1 

Soft skills (CLA Academics/AcES/LEA) * 13 12 25 1 

Seminars that require self-study 10 15 25 1 

Seminars that do not require self-study 25 0 25 1 

Supplementary teaching and tutoring 8 17 25 1 

Teaching activities (cosupervision of 

bachelor/master theses, per single thesis, to 

be split among cosupervisors) 

0 10 10 0,4 

Teaching activities (other forms of 

documented activity) 

0 25 25 1 

Extra-curricular training (hours) * 25 0 25 1 

Extra-curricular training (days) * 1 day 0,5 

Extra-curricular training (additional 

individual work done) # 

0 25 25 1 

Dissemination (hours) 25 0 25 1 

Dissemination (days) 1 day 0,5 

* unless otherwise indicated by the issuing institution 
# in case documented additional work is done after the end of the training initiative, and the issuing institution does 
not provide a measure of the corresponding effort, a number of hours equal to the attendance hours is considered 

 

Overall, Ph.D. students, in agreement with their supervisors and co-supervisors, define their specific training 

and research paths flexibly, choosing the activities to be undertaken, both in type and amount, while respecting 

the constraints set by the ET-IT Ph.D. Program for each activity and year of study.  

At the beginning of the first year, all Ph.D. students are required to complete a Study Plan, in agreement with 

and signed by their supervisor. The Study Plan can be updated annually. 

The acquisition of CDs is verified during the yearly progress review, with rules and procedures established by 

the program. 

 

For the 41st cycle, the ET-IT Ph.D. program will activate the following doctoral courses: 

Table E. Doctoral course activated for the ET-IT 41st cycle. 

Course Title Type Year 

Academic 

year CDs 

Hours 

of 

lectures Period 

Advanced Cyber-Physical 

Systems 

Multidisciplinary 

training 

1 2025/26 2 10 Jan – Jul 2026 

ICT for Energy Efficiency Multidisciplinary 

training 

1 2025/26 2 10 Jan – Jul 2026 

Advanced Topics in 

Telecommunications 

Multidisciplinary 

training 

1 2025/26 2 10 Jan – Jul 2026 
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High-performance 

Emerging Computing 

Paradigms 

Multidisciplinary 

training 

1 2025/26 2 10 Jan – Jul 2026 

Physical modeling of 

power devices and 

reliability 

Multidisciplinary 

training 

1 2025/26 2 10 Jan – Jul 2026 

Innovation in IoT Multidisciplinary 

training 

2 2026/27 2 10 Jan – Jul 2027 

Electronic and 

electromagnetic sensing 

techniques 

Multidisciplinary 

training 

2 2026/27 2 10 Jan – Jul 2027 

Digital Signal Processing 

and Software Defined 

Radio 

Multidisciplinary 

training 

2 2026/27 1 5 Jan – Jul 2027 

Short-range localization 

and tracking 

Multidisciplinary 

training 

2 2026/27 1 5 Jan – Jul 2027 

Microwave devices and 

resonators for wearable 

sensor 

Multidisciplinary 

training 

2 2026/27 2 10 Jan – Jul 2027 

Principles of RF sensors 

design 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

1 5 Jan – Jul 2027 & 

Jan – Jul 2028 

Research trends in 

microelectronics 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2 10 May – Jul 2027 & 

May – Jul 2028 

Distributed Signal 

Processing and Learning 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2 10 May – Jul 2027 & 

May – Jul 2028 

Energy Harvesting and 

Micro-power Management 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2 10 Jan – Jul 2027 & 

Jan – Jul 2028 

Data-driven methods in 

engineering 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2,4 12 Jun – Jul 2027 & 

Jun – Jul 2028 

Theory of Point Processes 

and its Applications 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2,4 12 Jan – Jul 2027 & 

Jan – Jul 2028 

Molecular 

Communications 

Multidisciplinary 

training 

2 & 3 2026/27 & 

2027/2028 

2,4 12 Jan – Jul 2027 & 

Jan – Jul 2028 

Advanced Topics in Signal 

Processing 

Multidisciplinary 

training 

3 2027/28 2 10 Jan – Jul 2028 

Optical Technologies for 

Sensing Systems 

Multidisciplinary 

training 

3 2027/28 1 5 Jan – Jul 2028 

Nonlinear characterization 

and modelling techniques 

for High Frequency 

Electronics 

Multidisciplinary 

training 

3 2027/28 1 5 Jun – Jul 2028 

Introduction to quantum 

computing and 

communications for 

engineers 

Multidisciplinary 

training 

3 2027/28 2 10 Jan – Jul 2028 

Smart radio environments: 

EM modelling 

Multidisciplinary 

training 

3 2027/28 1 5 Jan – Jul 2028 

Smart radio environments: 

Communication and 

sensing 

Multidisciplinary 

training 

3 2027/28 1 5 Jan – Jul 2028 
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The active courses are also offered to all active Ph.D. cycles. Details on ET-IT courses are reported in 

Appendix B. The educational offering is further expanded by the doctoral courses offered by the IBES and 

EIT4SEMM Ph.D. Programs. The course catalog is made available on the respective websites. 

 

9. Organization of Ph.D. careers, authorizations, periods abroad, and credit recognitions 

Ph.D. students will be required to submit, with the support of their supervisors, at the beginning of the academic 

year, a study plan reporting a proposed plan to achieve the required number of doctoral credits. The plan must 

report the number and type of planned teaching/training activities as listed in Table D. The plan is intended to 

be flexible and can be changed during the academic years by sending communication to the Ph.D. board. 

For every achieved training activity, Ph.D. students shall submit a request for credit recognition through the 

Dottorandi app. The instructions are available in the Operating manual – Training activities. 

According to the university’s Ph.D. regulations, any external work activity must be previously authorized by 

the Ph.D. board, as indicated here. Similarly, for any planned research period abroad, an authorization request 

shall be sent to the Ph.D. board, as indicated here. 

 

10. Travels 

Travels play an important role during the Ph.D. course, and allow students to attend scientific conferences, visit 

research partners, and spend periods in institutions abroad and nationally. 

For all research periods abroad, Ph.D. students shall submit an authorization request to the Ph.D. board, typically 

stating the period, the destination, the external tutor, and a letter of invitation. Additional funding in the measure 

of 50% of the ET-IT scholarship is granted to support the research period abroad. Instructions are reported here. 

Most importantly, according to the regulations of the University of Bologna, all external activities must be 

previously authorized also at department level, by issuing in advance the respective requests of authorization 

on the specific web portal. 

 

11. Yearly evaluation 

All Ph.D. students will undergo a yearly evaluation procedure, aimed at assessing the advancements, the 

scientific quality of work, and the capabilities to effectively present the research done. Evaluations will consist 

of the production of reports and the delivery of presentations to the Ph.D. Board or to a specifically appointed 

committee of professors. Based on this evaluation and on the supervisor’s yearly assessment, the Ph.D. board 

will decide on the admission of every Ph.D. student to the next year or to the final exam. 

 

https://phd.unibo.it/ibes
https://phd.unibo.it/eit4semm
https://dottorandi.unibo.it/
https://phd.unibo.it/etit/en/career/academic-requirements-cycle-40/operating-manual-training-activities-dottorandi/@@download/file/Operating%20Manual%20Dottorandi_ENG_2025%20(1).pdf
https://phd.unibo.it/etit/en/career/working-while-attending-the-phd
https://phd.unibo.it/etit/en/career/internship-abroad-2
https://www.unibo.it/en/study/phd-professional-masters-specialisation-schools-and-other-programmes/phd/you-are-attending-a-phd-programme/foreign-stays-requirements-for-phd-students
https://missioni.unibo.it/
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12. Libraries, laboratories, and research facilities 

At the premises of the DEI department and of the supporting inter-department center ARCES, there are 

numerous research laboratories, as detailed at the above-linked institutional web pages, where Ph.D. students 

carry out their activities, making use of workspaces and cutting-edge specialized scientific equipment. More 

specifically, for the research areas covered by the ET-IT Ph.D. program, 11 specialized laboratories are available 

at DEI, in addition to the 4 laboratories available at ARCES. 

Software licenses for operating systems, servers, and Microsoft development tools for ICT, Matlab and Simulink 

with related toolboxes, LabView, and CAD EDA tools are available for Ph.D. students. Lists are available on 

the Department's website in the sections related to teaching laboratories. Additionally, individual research 

groups provide specialized software for different research areas, such as advanced simulators and CAD, for 

example subscriptions to the Europractice service. 

Each Ph.D. student is provided with hardware and software to carry out their research activities, as well as 

workstations and access to laboratories for experimental activities. Additionally, through the laboratories of the 

DEI department and the ARCES center, advanced computing and development systems are available in the 

various research areas of the Ph.D. program, such as measurement benches, computing platforms, servers for 

Internet-of-Things applications, etc. Each Ph.D. student has access to a workstation, internet connection, 

printing services, scanner, photocopying, and bibliographic services and databases. Technical support is 

provided to Ph.D. students by the staff of the DEI department and of the ARCES center. Dedicated 

administrative support is provided to Ph.D. students by the DEI Department through a dedicated office for Ph.D. 

program management led by a qualified Ph.D. Manager. 

Concerning libraries, the resources of the “G. P. Dore” Library of Engineering and Architecture and the “L. B. 

Alberti” Central Library at the Cesena Campus) are fully available to Ph.D. students, with sections dedicated to 

information technologies, the resources of the University Library System, and the electronic resources of the 

AlmaRE catalog (e-books, journals, databases, etc.). Moreover, the University of Bologna manages the Italian 

Periodicals Catalogue (ACNP) in collaboration with the National Research Council, allowing the identification 

of around 210,000 titles and over 1,100,000 collections of periodicals, both in print and electronic formats, 

across all disciplinary fields. The coverage of the topics of the Ph.D. program is comprehensive, through the 

availability of resources in print and/or electronic formats from the University Library System, including, for 

example, the IEEE, Elsevier, ACM, Springer, CRCNet, and Emerald catalogs. The University subscribes to 

numerous multidisciplinary databases and those related to various disciplinary areas through the coordination 

of CARE-CRUI. Additional resources are also accessible due to ongoing trials. In most cases, access is available 

for an unlimited number of simultaneous users. The complete list is available at the institutional website. 

The University Library System offers collections of books, journals, exam texts, and databases in both print and 

electronic formats; it provides advanced bibliographic services to support teaching and research; and it manages 

the ACNP (Italian Periodicals Catalogue) and the SBN catalogue of the Bologna branch. The system is made 

up of 24 libraries, with 47 service points and 4,870 reading seats. The collection consists of approximately 

4,500,000 printed volumes, 5,180 subscriptions to print journals and 72,000 subscriptions to online journals, 

799,000 eBooks, 380 databases, and over 35,000 doctoral and graduate theses. Available services include: 

online catalogues, consultation, local and interlibrary loan, document delivery, assistance with bibliographic 

research through tutorials and online services, digital library platforms for the archiving and preservation of 

publications produced at the University, as well as assistance and consulting for faculty and researchers (e.g., 

bibliometric services and support for Open Access). 

https://dei.unibo.it/it/ricerca/laboratori-di-ricerca
https://centri.unibo.it/arces/en/center/labs
https://dei.unibo.it/it/dipartimento/sedi-e-spazi/laboratori-didattici
https://sba.unibo.it/it/biblioteche/BO601
https://sba.unibo.it/it/biblioteche/BO661
https://sba.unibo.it/it/biblioteche/BO661
https://sba.unibo.it/it/biblioteche
https://sba.unibo.it/it/almare
https://almastart.unibo.it/primo-explore/dbsearch?query=any,contains,banca%20dati&tab=jsearch_slot&sortby=title&vid=39UBO_VU&offset=0&databases=any,banca%20dati
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Appendix A – Ph.D. Board, Coordinator, Ph.D. Council and Advisory Board 

The ET-IT Ph.D. Board for the a.y.2025/2026 includes the following members, in alphabetical order. All 

members meet the national qualifications requirements for the participation to Ph.D. governing boards. The 

respective CVs are available at the links below. 

Name Scientific-Disciplinary Sector Affiliation 

Prof. Andrea ACQUAVIVA ING-INF/05 Information Processing Systems DEI, University of Bologna 

Prof.ssa Anna GUERRA ING-INF/03 Telecommunications DEI, University of Bologna 

Prof.ssa Chiara BURATTI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof. Walter CERRONI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof. Marco CHIANI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof.ssa Alessandra COSTANZO ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

Prof. Davide DARDARI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof Claudio FIEGNA ING-INF/01 Electronics DEI, University of Bologna 

Prof. Corrado FLORIAN ING-INF/01 Electronics DEI, University of Bologna 

Prof. Franco FUSCHINI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

Prof. Diego MASOTTI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

Prof. Enrico PAOLINI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof. Gianni PASOLINI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof.ssa Susanna REGGIANI ING-INF/01 Electronics DEI, University of Bologna 

Prof. Aldo ROMANI ING-INF/01 Electronics DEI, University of Bologna 

Prof. Riccardo ROVATTI ING-INF/01 Electronics DEI, University of Bologna 

Prof. Alberto SANTARELLI ING-INF/01 Electronics DEI, University of Bologna 

Prof. Giovanni TARTARINI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

Prof. Alessandro VANELLI-CORALLI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof Enrico Maria VITUCCI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

 

The Coordinator is prof. Davide Dardari. 

 

Coordinator CV 

 

Davide Dardari received his Laurea degree in Electronic Engineering (summa cum laude) and his Ph.D. in 

Electronic Engineering and Computer Science from the University of Bologna, Italy, in 1993 and 1998, 

respectively. 

From 1998 to 2000 he was under contract with the Consorzio Nazionale Interuniversitario per le 

Telecomunicazioni (CNIT), Italy, working on both the experimentation of multimedia services through 

heterogeneous satellite networks and the design of DSP-based CDMA satellite modems within projects funded 

by ASI (Italian Space Agency).  

https://www.unibo.it/sitoweb/andrea.acquaviva
https://www.unibo.it/sitoweb/anna.guerra3/en
https://www.unibo.it/sitoweb/c.buratti
https://www.unibo.it/sitoweb/walter.cerroni
https://www.unibo.it/sitoweb/marco.chiani
https://www.unibo.it/sitoweb/alessandra.costanzo
https://www.unibo.it/sitoweb/davide.dardari
https://www.unibo.it/sitoweb/claudio.fiegna
https://www.unibo.it/sitoweb/corrado.florian
https://www.unibo.it/sitoweb/franco.fuschini/en
https://www.unibo.it/sitoweb/diego.masotti
https://www.unibo.it/sitoweb/e.paolini
https://www.unibo.it/sitoweb/gianni.pasolini
https://www.unibo.it/sitoweb/susanna.reggiani
https://www.unibo.it/sitoweb/aldo.romani
https://www.unibo.it/sitoweb/riccardo.rovatti
https://www.unibo.it/sitoweb/alberto.santarelli
https://www.unibo.it/sitoweb/giovanni.tartarini
https://www.unibo.it/sitoweb/alessandro.vanelli
https://www.unibo.it/sitoweb/enricomaria.vitucci
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From 2000 to 2005, he was a lecturer and a Research Associate at the Dipartimento di Elettronica, Informatica 

e Sistemistica (DEIS), University of Bologna. 

During winter-spring 2005 he was a Visiting Researcher at Massachusetts Institute of Technology (MIT), 

Cambridge (USA), working in the field of ultra-wide bandwidth (UWB) technology for communication and 

localization. 

Since 2005, he has been a Research Affiliate at Massachusetts Institute of Technology (MIT), Cambridge, 

USA. 

From 2005 to 2021, he was an Associate Professor at the University of Bologna, Cesena Campus, where he 

has participated with Dipartimento di Elettronica Informatica e Sistemistica (DEIS), now Dipartimento di 

Ingegneria dell'Energia Elettrica e dell'Informazione “Guglielmo Marconi” (DEI). 

Now he is a Full Professor in the same Department. 

He is also a Research Affiliate at the CNIT National Wireless Communications Laboratory (WiLAB). 

He published more than 250 technical papers, and he has collaborated on many National and European Projects 

in some of which he taken the role of principal investigator, research unit leader or work package 

responsible. In particular the following projects are mentioned: ESA Project “LOST”, H2020 European projects 

6G-SHINE, TIMES, PRIMELOC (Attract), “XCYCLE”, FP7 European projects SELECT, DORII, EUWB, 

PHOENIX, PROMETHEUS, and European Networks of Excellence "NEWCOM-NEWCOM++"; MIUR 

"WWLAN" project for wideband high speed wireless LAN; several CNIT/ASI joint projects (for example 

“WAVE” project); MIUR FIRB and PRIN projects, respectively, "VICOM" (Virtual Immersive 

Communications), CRIMSON and GRETA; in addition, he is the principal investigator of the Project Smart 

Radio Environments (RESTART -PNRR). 

His interests are wireless communications, localization techniques, smart radio environments, and distributed 

signal processing. 

He is co-author of the books “Wireless Sensor and Actuator Networks: enabling technologies, information 

processing and protocol design”, Elsevier, 2008 and “Satellite and Terrestrial Radio Positioning Techniques - 

A signal processing perspective”, Elsevier 2011. 

He received the IEEE Aerospace and Electronic Systems Society’s M. Barry Carlton Award (2011), 

the IEEE Communications Society Fred W. Ellersick Prize (2012), and the IEEE Marconi Prize Paper 

Award in Wireless Communications (2025).  and other Best Paper Awards. 

 

Prof. Dardari is Senior Member of the IEEE where he was the Chair for the Radio Communications 

Committee of the IEEE Communication Society. He has been Distinguished Lecturer of the IEEE 

Communication Society (2018-2019). 

He was co-General Chair of the 2011 IEEE International Conference on Ultra-Wideband and co-organizer of 

the IEEE International Workshop on Advances in Network Localization and Navigation (ANLN) - ICC 2013-

2016 editions. He was also TPC Chair of IEEE International Symposium on Personal, Indoor and Mobile 

Radio Communications (PIMRC 2018), TPC co-Chair of the Wireless Communications Symposium of the 

2007/2017 IEEE International Conference on Communications, and TPC co-Chair of the 2006 IEEE 

International Conference on Ultra-Wideband. 
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Currently, he is a Senior Member of the Editorial Board of the IEEE Signal Processing Magazine. He served 

as Lead Guest Editor for the EURASIP Journal on Advances in Signal Processing (Special Issues on 

Cooperative Localization in Wireless Ad Hoc and Sensor Networks, and on Network Localization), Guest 

Editor for Proceedings of IEEE (Special Issue on UWB Technology & Emerging Applications), for the Physical 

Communication Journal (ELSEVIER) (Special Issue on Advances in UWB Wireless Communications) and for 

IEEE Trans. on Vehicular Technology (Special Session on indoor localization, tracking, and mapping with 

heterogeneous technologies). He served as an Associate Editor for IEEE TRANSACTIONS ON WIRELESS 

COMMUNICATIONS from 2006 to 2012. 

 

Ph.D. Council 

Name Scientific-Disciplinary Sector Affiliation 

Prof. Andrea ACQUAVIVA ING-INF/05 Information Processing Systems DEI, University of Bologna 

Prof. Davide DARDARI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof. Franco FUSCHINI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

Prof. Enrico PAOLINI ING-INF/03 Telecommunications DEI, University of Bologna 

Prof. Aldo ROMANI ING-INF/01 Electronics DEI, University of Bologna 

Prof Enrico Maria VITUCCI ING-INF/02 Electromagnetic Fields DEI, University of Bologna 

 

Advisory Board 

Name Category Affiliation 

Pierluigi Rolandi Company Advisor STMicroelectronics 

Cecilia Bersani Company Advisor JMA wireless 

Manuela Trevisani Company Advisor JMA wireless 

Stefano Verzura Company Advisor Huawei Technologies 

Alessio Castelli Company Advisor Huawei Technologies 

Matteo Mazzotti Company Advisor OCEM Airfield Technology 

Gianluca Boselli Company Advisor Texas Instruments 

Luca Larcher Company Advisor Applied Materials 

Monica Tomaselli Company Advisor Italy Innovation 

Dr. Michele Magno Academic Advisor ETH Zürich 

Prof. Matteo Meneghini Academic Advisor Università di Padova 

Prof. Paolo Nepa Academic Advisor Università di Pisa 

Marina Lotti ET-IT Alumni Fondazione Ugo Bordoni 

 

https://www.unibo.it/sitoweb/andrea.acquaviva
https://www.unibo.it/sitoweb/davide.dardari
https://www.unibo.it/sitoweb/franco.fuschini/en
https://www.unibo.it/sitoweb/e.paolini
https://www.unibo.it/sitoweb/aldo.romani
https://www.unibo.it/sitoweb/enricomaria.vitucci
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Appendix B – Course descriptions 

Course Advanced Cyber Physical Systems 

Type Multidisciplinary and disciplinary training 

PhD course year 1st 

Academic year 2025/26 

Instructor(s) Andrea Acquaviva 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

The course Advanced Cyber Physical Systems will cover advanced topics related to sensor The 

course focuses on brain-inspired methods, algorithms and hardware architectures applied to Cyber-

Physical Systems (CPS). In particular, the course will focus on brain-inspired processing of sensor 

data, with special emphasis on neuromorphic sensors like event-based cameras. The research 

umbrella will be the so-called neuromorphic computing, which includes Spiking Neural Networks 

and their efficient implementation in custom hardware platforms, both mixed-signal such as 

Dynaps and digital such as Intel Loihi. Finally, to Deep reinforcement learning in robotics 

applications will be considered as case studies. 

 

Course ICT for Energy Efficiency 

Type Multidisciplinary and disciplinary training 

PhD course year 1st 

Academic year 2025/26 

Instructor(s) Corrado Florian 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

The purpose of this short course is to provide some insights into two different applications that 

deal with the maximization of energy efficiency in high-frequency electronic circuits: Wireless 

Power Transfer and Microwave Power Amplifiers. The first part of the course will describe the 

fundamental concepts for the design of near field inductive resonant wireless power transfer links 

in the MHz range, focusing on the optimization of the efficiency of the transmitter (RF inverter), 

the wireless link (TX/RX coils) and the receiver (RF rectifier).  The second part of the course aims 

to provide some details about circuit topologies and design techniques for the development of 

microwave power amplifiers/transmitters for telecommunications and radar applications, with a 

special focus on efficiency enhancement techniques.  For both applications, it will be shown how 

the exploitation of GaN HEMT technology gives a clear advantage in terms of efficiency and power 

density with respect to the use of silicon or GaAs based technologies. 

 

Course Advanced Topics in Telecommunications 

Type Multidisciplinary and disciplinary training 

PhD course year 1st 

Academic year 2025/26 

Instructor(s) Enrico Paolini 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

This short course delves into multiple access in large-scale Internet of Things (IoT) wireless 

networks. More specifically, it addresses radio access from a large number of uncoordinated 
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devices, a typical problem encountered in massive machine-type communication (mMTC) services 

and IoT applications. The course will cover aspects related to both medium access control (MAC) 

layer and physical (PHY) layer, with emphasis on innovative schemes relying on successive 

interference cancellation, achieving very good tradeoff points between scalability, reliability, and 

latency, and currently under consideration of the sixth generation (6G) cellular networks. 

 

Course High-performance Emerging Computing Paradigms 

Type Multidisciplinary and disciplinary training 

PhD course year 1st 

Academic year 2025/26 

Instructor(s) Francesco Barchi 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

In recent years, several innovative computing paradigms have emerged, aiming to enhance 

computational efficiency while addressing the specific demands of diverse application domains. 

This doctoral course provides an in-depth exploration of three key paradigms: Heterogeneous 

Computing, Edge-Fog Computing, and Neuromorphic Computing. Through a combination of 

theoretical lectures and hands-on programming sessions, participants will gain a comprehensive 

understanding of these cutting-edge approaches, their underlying principles, and their practical 

implementations in modern computing architectures. 

 

Course Physical modeling of power devices and reliability 

Type Multidisciplinary and disciplinary training 

PhD course year 1st 

Academic year 2025/26 

Instructor(s) Susanna Reggiani 

Doctoral credits 2 

Teaching hours 10 

Evaluation Pass grade 

Objectives and 

contents 

The short course will deal with semiconductor transistors for power applications. A brief 

introduction to the integrated power MOSFETs in silicon and future monolithically-integrated 

GaN/AlGaN HEMTs will be given to the purpose of highlighting the most relevant figures of 

merits in terms of performance and reliability. 

The technology CAD adopted by the Semiconductor Companies and Research Centers as a specific 

design tool-kit will be presented along with some relevant investigations carried out on the key 

physical mechanisms. Wide-bandgap semiconductor devices will be compared to silicon-based 

ones and their specific reliability issues will be discussed. 

 

Course Innovation in IoT 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd 

Academic year 2026/27 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

Wireless technology is expected to become a fundamental enabler to improve the efficiency, safety, 

and revenues of advanced manufacturing. The extremely challenging industrial scenario has some 
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requirements that cannot be fulfilled by the current technologies. The purpose of this course is to 

provide some insight about the Internet of Things with, particular reference to Industrial Internet-

of-things (IIoT) and to analyse the applicability of 5G to some specific use cases. The applicability 

of THz communication to such scenario will be discussed. Part of the course will be dedicated to 

laboratory activities, considering a safety-critical use case and machine learning techniques applied 

on real datasets. Machine learning models for supervised learning for the regression of sensor data 

in the form of time series and for the preventive estimation of anomalies in the system (remaining 

useful life (RUL) estimation) will be covered. 

 

Course Electronic and electromagnetic sensing techniques 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd 

Academic year 2026/27 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

The course presents the fundamental concepts of remote sensing based on electromagnetic 

techniques, and its application to climate change observation, environmental monitoring, detection 

of air pollution, and sustainable urban planning, either using satellite, aerial, or terrestrial platforms. 

Different technologies for EM sensors are described, and 2 case studies are presented: 1) sensing 

and prediction of solar energy in urban areas, and its influence on Urban Heat Islands 2) sensing 

of human gesture using mm-wave MIMO radars. 

 

Course Digital Signal Processing and Software Defined Radio 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd 

Academic year 2026/27 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

The course covers the fundamental principles of digital signal processing (DSP), including digital 

signal generation, multirate processing, and the representation of numerical values in fixed-point 

and floating-point formats. Additionally, it introduces the key concepts and tools of software-

defined radio (SDR), which allow for the implementation and flexible modification of radio 

communication systems through software. 

 

Course Short-range localization and tracking 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd 

Academic year 2026/27 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

The course provides the theoretical foundations of signal processing for active and passive 

localization and tracking using radio signals. It also offers knowledge on enabling technologies, 

signal processing methods, and applications, providing insights into advanced research topics. 
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Course Microwave devices and resonators for wearable sensor 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd 

Academic year 2026/27 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 10 

Evaluation Pass grade 

Objectives and 

contents 

This course explores the principles, design, and applications of microwave resonators and related 

devices in sensing systems, with an emphasis on emerging technologies. Students will learn how 

resonant structures can detect changes in materials, biological environments, and physical 

parameters. The course prepares  students to apply resonator-based sensing in areas such as the 

Internet of Things (IoT), biomedical diagnostics, and advanced materials research, starting from 

fundamentals of microwave resonators, such as resonance, Q-factor, and field distributions.The 

course will: 

Introduce the fundamental principles govening the intercation between matters and microwave 

waves; 

- Present the main design techniques for microwave sensors and their read-out mechanism; 

- Present solutions realized for the  e-health amd agricolture sectors 

 

Course Principles of RF sensors design 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

The course aims at providing a comprehensive understanding of the principles, design, and 

applications of RF/microwave-based sensors used in various sensing applications, such as 

environmental monitoring, industrial automation, medical diagnostics. Types of planar RF 

resonators are discussed, and ther design rules are presented. The interaction between RF 

resonators and physical, chemical, or biological properties are analysed to assess the expected 

sensitivity and selectivity. The main methodologies to integrating RF resonators into complete 

sensing systems will be discussed. 

 

Course Research Trends in Microelectronics 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

This course covers emerging advancements in semiconductor technologies, novel materials (e.g., 

GaN, 2D materials and their applications), next generation transistors (Nanosheets, Forksheets, 

GAAFETs, CFETs, and sub-nanometer devices), scaling challenges beyond Moore’s Law, low-
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power and energy-efficient electronics (steep-slope devices, beyond-CMOS non-volatile 

memories), and new device concepts for quantum computing. 

 

Course Distributed Signal Processing and Learning 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 10 

Evaluation Pass grade 

Objectives and 

contents 

The course is intended as an introduction to fundamental methodologies in signal processing and 

distributed learning, with a focus on optimization techniques and probabilistic approaches for 

inference in dynamic and large-scale systems. Key topics include Bayesian learning, Gaussian 

processes, and filtering methodologies ranging from Kalman filters to particle filters, which are 

essential for state estimation and adaptive signal processing in uncertain environments. 

Applications will be discussed in areas such as communication networks, sensor networks, and 

autonomous systems. Students are expected to have basic knowledge of probability theory, and 

statistics, but no prior background in distributed computing or advanced optimization is required. 

 

Course Energy Harvesting and Micro-power Management 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 10 

Evaluation Pass grade 

Objectives and 

contents 

The course provides an overview of the main energy sources for energy harvesting applications, 

and reviews the main physical effects along with the use in circuits. The course also provides 

contents on the design of circuits for micropower conversion and management, capable to exploit 

environmental energy sources and supply IoT systems. 

 

Course Data-driven methods in engineering 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2,4 

Teaching hours 12 

Evaluation Pass grade 

Objectives and 

contents 

The course consists of 12 hours of lectures and aims to provide the main elements related to 

artificial intelligence-based techniques applied to the modeling of complex dynamic systems. 

Specifically, the program includes:  

1. introduction to Deep Learning: from models of biological neurons to early neural networks, soft 

computing, learning algorithms and methodologies, intelligent hierarchical structures, bio-inspired 

architectures, and architectures of modern artificial intelligence systems;  

2. Deep Learning: advances and applications: hybrid and perceptive AI algorithms, salience and 

perception, attention mechanisms, comparison between convolutional networks and transformers, 
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reinforcement learning, and applications of artificial intelligence in the automotive, medical, and 

industrial sectors; 

3. Artificial Intelligence for Stylistic Design Engineering AI-driven stylistic applications in 

Automotive, Health, Industrial Mechanics, and Plant Design; 

4. Stochastic Geometry and its applications: Point Process Theory, examples and applications to 

wireless communications and other areas of engineering (random sampling, sensor networks, 

environmental monitoring, crowd-sensing); 

5. Data driven learning of road users' behavior: development of data-driven tools that predict the 

behavior of human road users in traffic scenarios, for autonomous driving applications. 

 

Course Theory of Point Processes and its Applications 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2,4 

Teaching hours 12 

Evaluation Pass grade 

Objectives and 

contents 

Point processes, originally developed in fields such as particle physics, population dynamics, and 

actuarial science, have become essential mathematical tools in electronic and telecommunications 

engineering. 

In particular, the statistical modeling of the number and spatial distribution of entities—such as 

users in a mobile network or sensors in an environmental monitoring system—has made point 

processes an invaluable resource for designing analytical models in wireless communications. 

However, their use is often limited to specific cases (e.g., Poisson processes), and there is a 

conceptual gap between the mathematical framework of point processes and the tools typically 

employed in engineering research. 

This course offers an introduction to the theory of point processes, with a focus on its fundamental 

principles and engineering applications, providing PhD students with the necessary background to 

approach research in this field. 

Course Objectives 

The course will: 

- Introduce the mathematical foundations of point process theory, emphasizing its role in spatial 

statistics and stochastic modeling; 

- Present the most relevant models for engineering applications, including cases where statistical 

independence between points does not hold; 

- Highlight the connections between point processes and classical tools in probability and signal 

processing, facilitating their use in applied research; 

- Explore key applications, such as modeling user distributions in wireless networks, spatial field 

reconstruction, and sensor deployment analysis. 

 

Course Molecular Communications 

Type Multidisciplinary and disciplinary training 

PhD course year 2nd & 3rd  

Academic year 2026/27 & 2027/28 

Instructor(s) - 

Doctoral credits 2,4 

Teaching hours 12 

Evaluation Pass grade 
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Objectives and 

contents 

Molecular communications represent a paradigm shift in information transmission. Unlike 

traditional methods based on electromagnetic waves, molecular communication relies on Brownian 

motion and does not require external energy, as it is powered by the thermal energy naturally 

present in the surrounding fluid environment. 

The scientific community considers molecular communications one of the most advanced future 

challenges, both due to their connection with Biology and Physics—potentially enabling a deeper 

understanding of how living cells exchange information—and for their artificial applications. 

Through nanotechnology, it is possible to design networks of nano-robots with medical functions, 

from anomaly detection to targeted drug delivery and information transmission. 

Given the rapid advancements in this field, this course aims to provide PhD students with the 

fundamental concepts and research tools necessary to explore theoretical and applied aspects of 

molecular communications. 

Course Objectives 

The course will: 

Introduce the fundamental principles governing molecular communications; 

- Present the state of the art in research and its connections to communication engineering; 

- Explore key analytical and simulation methods for modeling molecular communication systems; 

- Discuss challenges and potential applications, including future 6G networks and the Internet of 

Senses. 

 

Course Advanced Topics in Signal Processing 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 8 + 2 insights and additional contents 

Evaluation Pass grade 

Objectives and 

contents 

The course focuses on Integrated Sensing and Communications (ISAC), a key paradigm for future 

wireless networks that enables joint radar sensing and data transmission. In particular, the course 

will cover signal processing techniques, waveform design, and resource allocation strategies for 

ISAC systems, with special emphasis on MIMO, OFDM, and beamforming approaches. The 

research umbrella includes applications in vehicular networks, smart environments, and next-

generation mobile systems, exploring both theoretical foundations and practical implementations. 

Finally, advanced topics such as cooperative ISAC and machine learning-based sensing techniques 

will be considered as case studies. 

 

Course Optical Technologies for Sensing Systems 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

Sensing systems based on optical technologies present a number of attractive features, like small 

size and weight, ease of installation, remotizability, immunity to electromagnetic interferences, 

reliability. Starting from the physical properties of the electromagnetic field at optical frequencies, 

the course will illustrate the monitoring capabilities of sensing systems which exploit and/or are 

based on optical technologies, and are utilized in diverse contexts, such as   Automated 
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Manufacturing, Process Control, Automotive, Petrochemical, Environmental and Geophysical 

Applications, Structural Monitoring. 

 

Course Nonlinear characterization and modelling techniques for High Frequency Electronics 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

This course focuses on empirical modelling of devices and circuits for high-frequency electronics. 

For instance, advanced techniques for the nonlinear characterization of devices both at low- and 

high-frequencies will be described, with special emphasis on GaN-FET measurement-based model 

extraction techniques. 

 

Course Introduction to quantum computing and communications for engineers 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 2 

Teaching hours 10 

Evaluation Pass grade 

Objectives and 

contents 

The course is intended as an introduction to quantum information for PhD students in the areas of 

electronic and telecommunication engineering, and computer science. It does not require a previous 

background in quantum mechanics. Content: history and potential applications, basics of quantum 

mechanics, quantum bits, quantum computation, quantum algorithms, quantum communication, 

quantum error correction. 

 

Course Smart radio environments: EM modelling 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

The course provides the foundations of electromagnetic theory applied to smart radio 

environments. The fundamental concepts of antenna radiation and antenna arrays are recalled and 

revisited for application to smart electromagnetic environments, which consist of the combination 

of several technologies such as massive MIMO, holographic MIMO and reconfigurable intelligent 

surfaces (RIS). Additionally, the course deals with "macroscopic" channel models for RIS-aided 

wireless communications: this macroscopic approach has the advantage of being independent from 

the micro-structure of the RIS and of being applicable to different technologies for its realization, 

such as reflectarrays / transmitarrays and metasurfaces. Physically-consistent models derived from 

the Huygens' principle, and ray-based models, are finally presented. 
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Course Smart radio environments: Communication and sensing 

Type Multidisciplinary and disciplinary training 

PhD course year 3rd 

Academic year 2027/28 

Instructor(s) - 

Doctoral credits 1 

Teaching hours 5 

Evaluation Pass grade 

Objectives and 

contents 

The course introduces PhD students to smart radio environments as a key paradigm for designing 

future wireless networks. Specifically, it covers the integration of electromagnetism, signal 

processing, communication, and information theory, highlighting how the convergence of these 

disciplines can drive innovative solutions for 6G networks, such as integrated communication and 

sensing, as well as holographic massive MIMO. By exploring fundamental limits, recent enabling 

technologies—including reconfigurable intelligent metasurfaces and antennas—and practical 

applications, the course aims to demonstrate how wave-based processing can overcome the 

limitations of digital processing in communication systems. This approach addresses challenges 

related to energy consumption, complexity, and latency, ultimately shaping the future of wireless 

communications. 

 

  



 

HEAD AND ADMINISTRATION OFFICE 

Viale del Risorgimento, 2 | 41136 Bologna | Italy | Phone + 39 051 2093001 

UOS: via dell’Università, 50 | 47522 Cesena | Italy | Phone +39 0547 339200 

Appendix C – Course Offering Variations for the 40th PhD Cycle 

The courses listed in Appendix B are fully accessible to the 40th PhD cycle as well. 

 

With reference to the list of Doctoral courses activated for the ET-IT 40th cycle - as detailed in Appendix B 

attached to version 2024/2025 of the ET-IT PhD Program Description - please note the following variations: 

1. Advanced Topics in Signal Processing will be offered in a.y.2027/2028 instead of a.y.2026/2027; 

2. Advances in Power and RF Electronics will not be activated. 

 

If you have included one of these courses in your study plan, we suggest the following ET-IT activities as 

replacements – further details in Appendix B: 

1. Advanced Topics in Signal Processing 

a. Digital Signal Processing and Software Defined Radio (Pasolini) 

b. Short-range localization and tracking (Dardari) 

c. Distributed Signal Processing and Learning (Guerra) 

2. Advances in Power and RF Electronics 

a. Principles of RF sensors design (Costanzo) 

b. Microwave devices and resonators for wearable sensor (Costanzo) 

 


