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PROGRAMME’S NAME BIOMEDICAL, ELECTRICAL AND SYSTEM ENGINEERING
DURATION 3 years

PROGRAMME START DATE 01/11/2022 (DD/MM/YYYY)

LANGUAGES Italian, English

COORDINATOR Prof. Michele Monaci (michele.monaci@unibo.it)

CURRICULA 1. Automatic Control and Operational Research

2. Bioengineering
3. Electrical Engineering

RESEARCH TOPICS Detailed list at the bottom of the present document
PhD POSITIONS 17
ADMISSION PROCEDURE Qualifications and research proposal evaluation

Oral examination

Available Positions and Scholarships
Pos.n. Financial Support  Description

1 PhD Scholarship Funded by the EU - NextGenerationEU
Ex M.D. 351/2022  with funds made available by the National
-PA Recovery and Resilience Plan (NRRP)

Mission 4, Component 1, Investment 4.1
(MD 351/2022) — Public Administration

2 Research Grant Provided by the Department of Electrical,
Electronic, and Information Engineering
“Guglielmo Marconi” with funds made
available by the project
H20200PT4SMART — G.A. n. 638992 CUP
F82115000140006 and by the project
MAECI ITALIA-BRASILE project code
BR22GR01 CUP J53C21000100001, in
collaboration with IOR - Istituto
Ortopedico Rizzoli. The research grant will
have a duration of 12 months, renewable
up to 36 months, and gross percipient
amount of € 19,367

AFORM Settore Dottorato di ricerca

Curriculum Positions linked to a
specific research topic

1 Optimization algorithms
for decision support
systems

1 Artificial Intelligence

Methods for Complex
Systems in Medicine and
Biology
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PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Field Robotics
Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by SACMI IMOLA

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by SACMI IMOLA

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Mind srl

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Optit srl

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Free2move
eSolution

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Sol et Salus Spa

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Maria Cecilia
Hospital
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Robotics in precision
farming

Industrial robotics:
development of systems
for the automatic
generation of trajectories,
optimization of the
execution of trajectories
to comply with the
technological constraints
of processing (keywords:
robotics, motion control,
real time system)
Industrial robotics:
development of vision
systems for automatic
guidance of robot
movements in an
industrial environment
(keywords: industrial
robotics, vision systems,
framework for
communication and
systems integration,
autonomous driving, Al)
Development of a robotic
system for the
manufacturing of parts in
composite material

Models and algorithms for
a sustainable & resilient
Logistics

Modular multipurpose h-
bridge converter for EV
Charging Hub, PV and
BEES

Identification of patterns
and biomarkers in the gait
of patients with
neurological diseases
using classical techniques
and machine learning
Advanced imaging
diagnostics in precision
cardiovascular medicine
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PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship
Ex M.D. 352/2022

PhD Scholarship

Apprenticeship
PhD position

PhD Scholarship

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by IRCCS Azienda
Ospedaliero-Universitaria di Bologna

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by IRCCS Azienda
Ospedaliero-Universitaria di Bologna

Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Calzoni S.r.I.
Funded by the EU - NextGenerationEU
with funds made available by the National
Recovery and Resilience Plan (NRRP)
Mission 4, Component 2, Investment 3.3
(MD 352/2022) and by Calzoni S.r.I.
Funded by the Department of Electrical,
Electronic, and Information Engineering
“Guglielmo Marconi" with funds made
available by the project HORIZON EUROPE
— Intelliman (ref prof. Gianluca Palli) - GA
101070136

PhD position with Apprenticeship
agreement with Energy Technology Srl.
The PhD candidate must sign the
Apprenticeship contract within
31/12/2022 and remain in a contractual
relationship with the said firm until
31/10/2025, unless a PhD career
extension or suspension were to make the
end date of the PhD programme shift

Funded by ENI SpA
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Analysis and
implementation of hybrid
models of operational
research and artificial
intelligence for integrated
assistance and research
activities to support
clinical studies of IRCCS
Azienda Ospedaliero-
Universitaria di Bologna
Analysis and
implementation of hybrid
models of operational
research and artificial
intelligence for integrated
assistance and research
activities to support
clinical studies of IRCCS
Azienda Ospedaliero-
Universitaria di Bologna
Perception and guidance
of autonomous
underwater robots

Development of
autonomous aircraft with
amphibious characteristics

Development of mixed
model-based and data-
driven methods for robotic
manipulation of unknown
and deformable objects

Study on improving
performance of power
supply converter
architectures, with the
possibility of using
IGBT/widegap
semiconductor switches
for high/medium power
supplies using the latest
modulation and control
techniques

Theoretical and
experimental investigation
of quench in high
temperature
superconducting magnets
for fusion applications
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Applicants awarded with Ex M.D. 351/2022 or Ex M.D. 352/2022 PhD scholarships shall have specific obligations (i.e.
mandatory research periods abroad and/or in a firm) during their PhD programme. For detailed information, refer to
the Call for Applications, articles 1.2 and 1.3, and to the text of the law.

For any other eventual PhD positions, a 3-month research period abroad is mandatory.

Admission Exams
The admission exams detailed schedule shall be published starting from July 12", 2022:
- on the University website, selecting the relevant PhD Programme > “More information”, at the bottom of the
page in the section “Notices”;
- on Studenti Online (select “summary of the requests in progress” > “see detail” and open the .pdf file at the
bottom of the page). No personal written communication will be sent to applicants.

Required and Supporting Documents to be attached to the application

All the documents listed below shall be drawn up in English or in Italian. In case of documents originally issued in any
other language (e.g. identity document, qualifications), an official translation is required.

Only qualifications obtained during the last 5 calendar years shall be taken into consideration, except for the University
Degree. The Admission Board will assess the relevance of the supporting documents to the PhD Programme.

REQUIRED DOCUMENTS
Identity document  Valid identity document with photo (i.e. identity card, passport)
Curriculum Vitae No specific CV format is required

Degrees Documents attesting the awarding of the first and second cycle degrees, the exams taken and
the marks obtained (see Art. 3 of the Call for Applications)

SUPPORTING DOCUMENTS

Research proposal = Multi-annual research proposal, with special emphasis on the activities to be completed
during the first-year course. The proposal must meet the following requirements:

- it must mention on the cover page the Curriculum the applicant is interested to and the
proposal is about. In case the applicant were not to indicate one of the available Curricula,
the Admission Board will assign the applicant the Curriculum most consistent with the
research proposal and all the submitted documents. The assigned Curriculum will be
communicated within the qualifications evaluation results;

- it cannot exceed 20,000 characters, including spaces and formula possibly used. This figure
does not include: the title of proposal, the outline, references and images (such as graphs,
diagrams, tables, etc. - if present);

The research proposals that successful applicants shall carry out during their PhD career may

possibly differ from the one proposed at the application stage. This shall be defined together

with the supervisor and approved by the Academic Board.

Thesis abstract Abstract of the second cycle degree thesis. Graduands applicants may submit the draft of the
thesis. Abstracts cannot exceed 5,000 characters, including spaces and formula possibly used.
The above figure does not include: the title of the thesis, the outline, references, and images
such as graphs, diagrams, tables etc.

Reference letter/s  No more than 2 reference letters signed by Italian or international academics and
professionals in the research field, which do not form part of the Admission Board, attesting
the suitability of the applicant and his/her interest in the scientific research. Letters shall be
uploaded following the procedure detailed in the Call for Applications (Art. 3.2)

Publications - Full text publications (i.e. monographs, articles on scientific journals) — max n.3
- Full text minor publications (conference papers, etc.) — max n. 2
Other documents - Postgraduate vocational training programmes relevant to the PhD Programme main

research topics
- Teaching and/or tutorship activity carried out at academic level

AFORM Settore Dottorato di ricerca
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- Research activity of any kind - whether basic, applied, translational, etc. - carried out in any
capacity, including when covered by research grants, and as a staff member of research
projects

- Documents attesting the applicant’s foreign languages proficiency

- Study periods completed by applicants outside their countries of origin (e.g. Erasmus
programme or other similar mobility programmes)

- Other qualifications attesting the suitability of the applicants (scholarships, prizes, etc.)

Evaluation criteria*™
Scores will be expressed in points out of 100, as follows.

1. Qualifications and research proposal evaluation
Minimum score for admission to the oral examination: 30 points, Maximum score: 50 points

Qualifications Second cycle (Master’s) degree final mark. Graduands shall be evaluated 15 points max
evaluation according to the Weighted Average Mark (WAM)
Publications 5 points max
Other evaluable documents 15 points max
Research proposal  Scientific value and ground-breaking nature of the proposal 5 points max
evaluation Structure of the proposal 5 points max
Proposal feasibility 5 points max

2. Oral examination
Minimum score for eligibility: 30 points, Maximum score 50 points

English language proficiency 5 points max
Research proposal presentation 25 points max
General knowledge of issues encompassed by the PhD Programme 20 points max

Oral examination aims to assess the suitability of the applicant for scientific research as well as the general knowledge

of issues encompassed by the PhD Programme (see the list of research topics at the bottom of the present document).
During the oral examination, the applicant’s English language proficiency shall be assessed.

The oral examination is carried out in Italian or in English.

* Possible further evaluation criteria will be available on the University website, selecting the relevant PhD Programme
> “More information”.

Research Topics

Curriculum 1: Automatic Control and Operational Research

The scientific areas involved in this Curriculum are Automatic Control (ING-INF/04) and Operational Research (MAT/09). These are
fundamental subjects for the Master Courses in Management and Information (Electronics, Computer Science, Telecommunications,
Biomedical, Automation) Engineering. Moreover, they are also present in most other Master Courses in Engineering and (as far as
MAT/09 is concerned) also in Business Administration and Science. The unifying methodological aspect is the System Approach,
which provides a very powerful viewpoint to face most problems in modern engineering as well as in many other applied sectors.
The basic subjects (system theory, control theory, mathematical optimization, estimation methods, filtering and identification,
simulation) provide very useful tools to deal with and solve in a formal and general way complex problems that are often faced with
special-purpose procedures, sometimes of empirical type.

- System and control theory

- Nonlinear control

- Geometric approach to control

- Robotics

- Motion control

- Diagnosis of dynamic systems

- ldentification of dynamic systems

- Aerial traffic control

- Electric drives

- Combinatorial optimization

- Distributed optimization

- Graph theory

- Transportation and distribution (logistics) problems

- Network optimization problems
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- Cutting and loading problems

- Integration between predictive and prescriptive analytics.

The methodologies of many of these topics are of interest to candidates in other curricula of the doctorate. For this reason, common
events and activities will be organized among the three curricula to encourage interaction among candidates and the sharing of
methodologies, cultural exchange and multidisciplinary education.

Curriculum 2: Bioengineering

The Bioengineering curriculum promotes the acquisition of advanced skills of highly interdisciplinary character (from engineering to
medical and biological sciences, from mathematics and physics to computer science) to face - by means of innovative tools and
solutions - complex problems in the field of the life sciences. The curriculum offers a wide spectrum of research themes, involving
electronic, information and industrial aspects of bioengineering:

- Biomedical Imaging

- Biomedical Signals and Data Processing

- Biomechanics and Motor Function Control

- Rehabilitation Engineering

- Biomedical Instrumentation and Artificial Organs

- Models of Physiological and Biological Systems

- Computational Neuroscience

- Molecular, Cellular and Tissue Engineering.

Strong connections exist between the various themes; frequently, the training and research activities are placed at the intersection
of several themes. Each research project will pursue a specific objective: improvement of physiopathological knowledge, progress in
diagnostic and therapeutic techniques, advancement in assistive and rehabilitation technologies, optimization of health-care
management. The interaction with the other two curricula - thanks also to common courses and seminars with special emphasis on
electrotechnics, control and optimization - certainly stimulates the sharing of methodologies, the cultural exchange and the
multidisciplinary training necessary for an effective approach to bioengineering problems.

Curriculum 3: Electrical Engineering

The Electrical Engineering curriculum provides a wide scientific and technical-professional training in electrical engineering, with
good base knowledge, capacity for technological and design innovation, and specific electrical knowledge. The Ph.D. candidate must
be able to apply the analytical tools and the knowledge concerning the advanced technologies typical of electrical/electromechanical
sector also to other engineering leading sectors. The scientific areas involved in this Curriculum are: Electrotechnics (ING-IND/31),
Converters, electrical machines and drives (ING-IND/32), Electrical energy systems (ING-IND/33) and Electrical and electronic
measurements (ING-INF/07). In particular, the Curriculum in Electrical Engineering aims to develop modern electrical DFC
competencies and technologies such as:

- power electronics

- electric drives for automation, robotics, and traction

- unconventional electric machines

- methods of analysis, management and design of the electric power systems

- electricity market

- innovative architectures for the electric distribution

- computer-aided design of electric power systems and components

- rational use of energy and renewable sources

- electromagnetic compatibility

- interactions of electromagnetic fields with biological systems

- electromagnetic characterization of materials

- applied superconductivity

- applied magneto hydrodynamics

- plasma engineering

- magnetic system engineering.

- The activities of the course are customized to each student.
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