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[bookmark: _GoBack]Politecnico di Bari (Polytechnic University of Bari) is an Italian state university, founded in 1990, and is recognized as one of the leading institutions for engineering and architecture studies in Italy. Primarily located in Bari, the capital of the Apulia region, the university also has a campus in Taranto. Since its inception, Politecnico di Bari has been distinguished by its commitment to academic excellence, cutting-edge research, and a forward-thinking approach to internationalization and innovation.

Internationalization is a focal aspect of Politecnico di Bari's strategy. The university actively engages in numerous international exchange programs, forming partnerships with leading institutions across Europe and beyond. These collaborations enhance both teaching and research, allowing students and faculty to participate in a vibrant global academic community. The university's goal is to prepare its students for success on an international scale while fostering the exchange of knowledge and ideas across borders.

Politecnico di Bari also maintains strong ties with companies, particularly those within the Apulia region, to solve real-world problems and drive economic and industrial growth. Through its Industrial Liaison Office, the university bridges the gap between research and the marketplace, facilitating collaboration on innovation-related projects such as pilot programs, demonstrations, test beds, patents, and spin-offs. This close cooperation with local industries ensures that research is aligned with the needs of the business community, helping to stimulate growth and technological advancement in the region.

The Apulia region, home to Politecnico di Bari, is renowned for its stunning landscapes, rich cultural heritage, and Mediterranean lifestyle. With its beautiful coastline, historic towns, and vibrant local traditions, Apulia offers an inspiring environment for both students and faculty. The unique blend of academic rigor, industrial collaboration, and the natural beauty of the region makes Politecnico di Bari a highly attractive destination for students from around the world.

Currently, the university's staff consists of approximately 300 researchers and professors, supported by 250 administrative personnel, serving a student body of around 12,000 undergraduate and postgraduate students. The campuses are well-equipped with modern facilities, including leisure and sports amenities.

Since 2012, Politecnico di Bari has been structured into the following departments:
· Department of Civil Engineering Sciences and Architecture,
· Department of Civil, Environmental, Land, Building Engineering and Chemistry,
· Department of Electrical and Information Engineering,
· Department of Mechanics, Mathematics and Management,
· Department of Physics (shared with the University of Bari "Aldo Moro").

For the academic year 2023/2024, Politecnico di Bari offers over 25 degree programs, including Laurea (bachelor's), Laurea Magistrale (master's), master's, and PhD courses. The university is dedicated to combining education and research to address societal challenges, with a particular focus on meeting the needs of students and the wider community. Both fundamental and applied research are carried out across its departments and research centers, ensuring that Politecnico di Bari remains at the forefront of innovation and societal progress.


Innovation hub for the next generation of more electric aircrafts and aeronautical robotics 

In 2010, Politecnico di Bari established a joint public-private laboratory, namely Energy Factory Bari, through a collaboration with GE Avio. The laboratory is focused on research, technological development, and innovation in the aerospace and energy sectors, integrating multidisciplinary expertise and combining the resources and knowledge of both academic and industrial partners to foster advanced solutions in these fields.

Energy Factory Bari is located inside the university campus, leveraging both new and existing facilities at the Department of Electrical and Information Engineering and the Department of Mechanical, Mathematical and Management Engineering. The laboratory includes state-of-the-art testing facilities for controllers and power drives and currently enrols 100 engineers. The aim is to coordinate joint research activities, identify key areas for the growth of the Apulian Aerospace Technology District, and monitor the global scientific landscape to drive innovation. Additionally, it seeks to create an integrated ecosystem of expertise and human resources, optimizing shared assets while respecting each party's research priorities.

The Energy Factory Bari focuses on several key areas of research:

· High-Speed Electrical Machines and Power Converters: Recent advancements in power electronics have sparked increasing interest in high-speed electrical machines due to their potential benefits, including enhanced power density and the elimination of gearboxes. Applications of this technology span across aerospace, renewable energy generation, and cogeneration. The laboratory explores cutting-edge innovations in this field to push the boundaries of efficiency and performance, especially in the field of more electrical aircrafts. 
· Control Systems: The development of control systems is a critical part of optimizing the performance of electric machines. Control algorithms are designed to ensure precise performance, compensating for uncertainties and nonlinearities with innovative strategies that are both effective and computationally efficient. Additionally, particular attention is devoted to the development of novel control strategies for hybrid electric aircraft. These strategies focus on optimizing energy distribution and management in hybrid propulsion systems, ensuring higher efficiency, reduced emissions, and better overall performance. This research aims to support the future of sustainable aviation, where hybrid electric systems play a key role in reducing the environmental footprint of air travel. 
· Safety Critical Embedded Systems: This area focuses on the design, testing, and validation of software for critical aeronautical tasks. Emphasis is placed on a three-level validation process: starting with Model-in-the-Loop simulations, followed by Hardware-in-the-Loop testing, and finally Ground Testing using physical engines. This ensures that embedded systems are reliable and safe for these critical operations.
· Aeronautical Robotics: The laboratory’s activities are heavily involved also in the research and development of aeronautical robotics, particularly in the design and implementation of Unmanned Aerial Vehicles (UAVs). This includes both hardware development and the creation of advanced control and navigation strategies to enhance UAV autonomy and performance. These systems are crucial for applications such as surveillance, remote sensing, and logistics within the aerospace field. Additionally, robotics plays a key role in aeronautical manufacturing and maintenance, where robotic systems are used to automate the production of aircraft components and assist in the inspection and repair of aircraft, improving efficiency, precision, and safety.
· Thermo-Fluid Dynamics of Machinery and Power Systems: Research in this area focuses on machines and systems primarily applied in the aeronautical sector and in harnessing energy from renewable sources. The laboratory studies the integration of turbomachinery with generators, including both traditional designs and next-generation technologies such as annular, polyphase, and variable-frequency generators. These innovations aim to improve electricity generation both onboard aircraft and in stationary applications, with the potential to complement conventional systems or operate in emergency conditions using onboard gas flows. Further applications extend to offshore platforms that can capture energy from wind, waves, and marine currents.

Relevance

The university’s success hinges on its ability to address current challenges and continuously adapt its educational programs to meet the evolving needs of industry and society, while anticipating future trends. In this regard, the creation of a master’s program in Aeronautical Robotics and More Electric Aircraft is one of our key priorities. The main objective of this partnership is to harness the expertise and resources of both the Politecnico di Bari and EIT Digital's Autonomous Systems program to foster innovation in these fields, and to advance sustainable development within the Apulia region.

Expected Outcomes:

· Advancements in Aeronautical Robotics and More Electric Aircraft: This partnership will foster innovation in aeronautical robotics and more electric aircraft technologies, driving the development of advanced systems that will shape the future of aviation. By leveraging the combined expertise of the Politecnico di Bari and EIT Digital, the program aims to push forward sustainable and efficient aerospace solutions.
· Skilled Workforce Development: The initiative will produce highly trained professionals in autonomous systems and aeronautical technologies, equipping graduates with the skills and knowledge required by the aerospace industry. These individuals will be prepared to lead the way in developing cutting-edge aviation and robotics systems.
· Economic Growth and Regional Opportunities: The collaboration is expected to stimulate economic growth within the Apulia region by promoting technological innovation and creating job opportunities. It will enhance the region's attractiveness to aerospace investments and strengthen the competitiveness of the Apulian Aerospace Technology District.

The partnership between the Politecnico di Bari and EIT Digital's Autonomous Systems and Intelligent Robots master program capitalizes on the University’s established research collaborations in the aeronautical sector and its strong ties with the Apulian Aerospace Technology District. This synergy will drive innovation and meet the evolving needs of the aerospace industry, positioning the region as a leader in advanced aeronautical technologies.

Recruitment plan

The recruitment plan for this program will adopt a comprehensive approach to attract high-quality candidates from both Italy and abroad. This includes targeted marketing campaigns, partnerships with industry leaders, and collaboration with academic institutions. By leveraging the Politecnico di Bari’s established connections with the aeronautical sector and the Apulian Aerospace Technology District, the plan will ensure strong industry engagement and academic excellence. Key benefits of the program can be summarized (but not limited to) as follows:

· State-of-the-Art Facilities: The Politecnico di Bari offers cutting-edge laboratories and research centers, including the Energy Factory Bari, providing students with hands-on experience in aeronautical robotics and electric aircraft technologies.
· Industry Collaborations: The Polytechnic has strong partnerships with industry leaders such as GE Avio and key members of the Apulian Aerospace District. These collaborations offer students opportunities for internships, industry-led projects, and direct career prospects after graduation, enhancing their practical experience and employability.
· Advanced Research Opportunities: Students will have the opportunity to work on European and national projects related to aeronautical electrification and robotics. This will offer students real-world experience and exposure to the latest industry advancements.
· Networking and Career Development: Students will gain access to a robust network of industry professionals, alumni, and academic partners through collaborative projects and research initiatives. This provides valuable networking and career development opportunities in both the aeronautical and robotics fields.
· Picturesque Apulia Region: The scenic Apulia region offers a rich cultural heritage and natural beauty which make it an attractive destination for both domestic and international students.
· First EIT Digital Master in Southern Italy: This program marks the first EIT Digital Master in Southern Italy, providing students with a unique opportunity to be part of a prestigious European initiative right in the Apulia region.

Curriculum

The Master program in Aeronautical Robotics and More Electric Aircraft is structured in line with the EIT Digital Master framework, offering a cutting-edge educational experience. The Politecnico di Bari joins as an exit university, where students complete their second year of studies, integrating into a dynamic learning environment that meets the high standards set by the EIT consortium. This program combines theoretical knowledge with hands-on experience, preparing students for the challenges of the aeronautical industry.

· Third Semester: The initial semester focuses on building a strong foundation in aeronautical robotics, electrical systems, and control strategies. Students engage in core courses covering topics such as aerospace engineering, robotics fundamentals, and more electric aircraft technologies. The semester is designed to provide both theoretical knowledge and practical skills through labs and collaborative projects, encouraging innovation and teamwork. Key areas of focus include electric aircraft propulsion systems, dynamics, and embedded safety.

· Fourth Semester: The second semester emphasizes practical application and specialization. Students will work on hands-on projects and have the opportunity to collaborate with industry partners, gaining real-world experience and insights into aeronautical robotics and engineering more electrical aircrafts. In this semester, students will also focus on their thesis work, applying their knowledge to a research project that can significantly contribute to the field.

3rd Semester
	#
	Course Title
	Type
	Credits

	1
	Modern Aeronautical Propulsion
	Technical
	6

	2
	More Electrical Aircraft
	Technical
	6

	3
	Aerial Robot Dynamics and Control
	Technical
	6

	4
	Aeronautical Embedded and Certified Software
	Technical
	6

	5
	EIT Summer School 
	I&E
	6




4th Semester
	#
	Course Title
	Type
	Credits

	1
	Master Thesis
	Technical
	24

	2
	Internship
	Technical
	6



Short Description of Courses

· Modern Aeronautical Propulsion. This is an advanced course that explores the principles, design, and operation of propulsion systems used in modern aircraft. With a focus on both theory and application, this course provides a comprehensive overview of the physical processes governing the behavior of air-breathing engines, including turbojets, turbofans, turboprops, and ramjets. Additionally, students will be introduced to emerging technologies and alternative propulsion concepts that aim to improve efficiency, reduce emissions, and meet the evolving demands of the aviation industry, including electric, hybrid, and hydrogen technologies. Throughout the course, students will engage with real-world case studies, analyze performance data, and solve practical engineering problems related to the design, optimization, and environmental impact of propulsion systems. By the end of the course, students will have gained a solid foundation in the principles of modern aeronautical propulsion and be prepared to contribute to the development of next-generation aerospace technologies.

· More Electric Aircraft. The aviation industry is undergoing a significant transformation driven by the need for increased efficiency, reduced environmental impact, and the integration of advanced electrical systems. The concept of the "More Electric Aircraft" (MEA) is central to these changes, aiming to replace traditional mechanical, hydraulic, and pneumatic systems with electrical equivalents. "More Electric Aircraft Technologies" is an advanced-level course designed to provide students with a comprehensive understanding of the principles, design challenges, and implementation of electrical systems in modern aircraft. This course delves into the electrical systems crucial to modern aviation, including electric machines, generators, motors, converters, and batteries. Students tackle the unique challenges these systems face in the aviation context, such as weight constraints, cooling requirements, and performance in harsh environments. Emphasis is placed on optimizing these systems for electric aircraft propulsion, addressing critical design issues to enhance efficiency and reliability in flight.

· Aerial Robot Dynamics and Control. This course is designed to provide students with an in-depth understanding of the principles governing unmanned aerial vehicles or robots behavior and control. The course focuses on the mathematical modeling of UAV dynamics, covering kinematics, aerodynamics, and propulsion system integration. Students will learn advanced modeling and control techniques, based on state-of-art MIMO state-space methods, tailored to UAV applications. Emphasis is placed on flight stability, real-time control system implementation, and trajectory optimization. The program also includes simulations and hands-on projects, allowing students to apply control algorithms and autonomous navigation strategies in practical scenarios. Topics such as sensor fusion and multi-UAV coordination will be also explored. By the end of the course, students will be well-equipped for careers in UAV research, design, and operational deployment in defense, commercial, and research sectors.

· Aeronautical Embedded and Certified Software: The course aims to provide students with specialized knowledge in designing, developing, and certifying software for aerospace systems. The course focuses on embedded systems used in avionics, flight control, and safety-critical applications, emphasizing compliance with recommended practice ARP4754 and ARP4761, as well as industry and certification standards like DO-178C and DO-254. Students will learn software engineering principles, real-time operating systems (RTOS), and hardware-software integration. Key topics include requirement specification, model-based design, verification and validation, and software certification processes. Practical labs focus on developing and testing embedded software for avionics platforms, ensuring safety and reliability. By the end of the course, students will be equipped to design high-integrity software, adhere to certification standards, and contribute to the development of reliable aerospace systems, ready for roles in avionics, aerospace software engineering, and systems integration in both civilian and military applications.




7

image1.png




image2.jpg
H H ] DIPARTIMENTO DI
POlItecnICO ’ ] I INGEGNERIA ELETTRICA
]

dl Ba ri E DELLINFORMAZIONE





