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The main goal of the PhD curriculum in Robotics and Autonomous Systems is to study, 
design and build novel solutions and behaviors for robots, teams of robots and, in 
general, autonomous systems capable of exhibiting a high degree of autonomy and 
intelligence when performing highly complex tasks in challenging real-world 
environments.  

The focus of the curriculum is two-fold: on the one hand, on key, innovative and 
disruptive methodologies and technologies, including such topics as sensing, state 
estimation, knowledge representation, software architectures for robots, real-time 
scheduling, motion planning, advanced robot control, robot coordination and 
cooperation, human-robot interaction and collaboration, design of macro/micro 
robot systems, design of sensors and actuators; on the other hand, on specific areas, 
e.g., underwater operations, aerial and space, or Industry 4.0,  as well as on such 
diverse application scenarios as manufacturing, material handling and transportation, 
search & rescue, surveillance and monitoring, ambient assistive living). 

The curriculum enforces research practices and education methodologies based on 
cutting-edge best practices at the international levels, and all the aspects outlined 
above are dealt with by focusing on the study and the adoption of theoretically 
sound methodologies and the design of experimentally verifiable solutions, with the 
goal of meeting robustness and predictability requirements even in unknown, 
dynamically changing, or even hazardous environments.  

The ideal candidates are students with a higher-level University degree, with a 
strong desire for investigating, designing and developing robot-based systems which 
can have a huge, disruptive, impact on the society in the upcoming future. 
 
International applications are strongly encouraged and will receive logistic support 
with visa issues and relocation. 
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1. Robotics and Autonomous Systems  
 
Department: 
Department of Informatics, Bioengineering, Robotics and Systems Engineering, 
University of Genoa 
Web: www.dibris.unige.it  
 
Description: Innovative robot systems are expected to play a major role in order to 
optimize the resources required to execute a wide number of types of operations 
leading to a greater efficiency in tasks performed in poorly structured environments, 
in presence or in contact with humans.  
These new robot systems will play a fundamental role in industrial application 
making more efficient, safer, and lean manufacturing processes, as well as in service 
and logistics applications, etc.. Furthermore, robots will represent and major 
solution to problems of environment monitoring for both marine and terrestrial 
environment allowing to enforce safe management of the natural resources. 
The Doctorate Program in Bioengineering and Robotics of the University of Genova is 
selecting PhD  candidates to study robotic systems and technologies for the 
development of autonomous systems falling into the following research themes: 
 
Research theme 1 
Systems composed by heterogeneous robotic platforms are increasingly studied for 
their use in the marine environment. The applications of such systems are diverse, 
and range from water quality monitoring, to offshore aquaculture inspection, to 
geotechnical exploration. Among the scenarios, the monitoring and inspection of 
underwater cables and pipelines with marine robots could drastically reduce costs of 
the maintenance of offshore wind farms. In the above reference scenarios, different 
research challenges emerge, including control strategies, reliable navigation and 
guidance in real-world conditions, limited communication ranges and bandwidths 
and coordination and distributed task allocation and monitoring. Within this PhD 
proposal, we want to investigate the use of such systems focusing on two main 
aspects. The first deals with the control, guidance and navigation of each of the team 
members. The second one relates to the motion planning of the team, including 
strategies to maximise the information gained based on pre-existing models (model-
driven) or just on the data currently acquired (data-driven). 

Research theme 2 
The research will explore the problem of periodic monitoring of renewable power 
plants through Unmanned Aerial Vehicles,  using multirotors equipped with different 
sensors including RGB and Thermal cameras. Specifically, it will investigate how the 
multirotor can compute and execute optimal paths in order to cover the whole area 
of interest, by using onboard sensors both for data acquisition aimed at periodic 
maintenance and for autonomous navigation. 
 
Research Theme 3 
This research theme aims at solving the problem of the robotic characterization and 
selection of electronic boards in WEEE disposal plants, currently performed 
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manually, during the related de-manufacturing process. The proposal is organized 
into three complementary development lines and specifically in the following macro-
activities: 1) Design and development of computer vision techniques to recognize 
and classify electronic boards as well as their components; 2) Develop an automatic 
sorting setup for electronic boards in which the a human operator supervises the 
behaviour of, collaborates with, and corrects the operations of one or more robotic 
manipulators; 3) Conduct an in-depth analysis of the currently operational manual 
processes involved in the disassembly of laptops and tablets, in order to formulate 
an overall evaluation of the benefits introduced by a system such the one envisaged 
here. 
These lines will be integrated in a robot sensing and control architecture specifically 
designed for human-robot collaboration. While the use of collaborative robots in 
manufacturing scenarios have been proposed to be deployed alongside human 
operators to perform a series of tasks traditionally considered stressful, tiring or 
difficult, their use in de-manufacturing processes for WEEE waste management is 
still largely unexplored. Recently, we have proposed a comprehensive human-robot 
collaboration (HRC) framework called FlexHRC showing interesting results on the 
Baxter dual-arm robot and on cooperative mobile manipulators. 
 
Research Theme 4 
The project aims to develop new knowledge in the field of innovative robotic 
systems intended to operate both independently and in a joint human-robot 
collaboration for carrying out operations in conditions of uncertainty such as those 
that characterize the agricultural environment. The research concerns the 
development of new control techniques for robots and robotic machines capable of 
operating at ground, plant and fruit level. In addition, the research will develop in 
the field of AI technologies for the development of perceptual models based on both 
robotic and external sensors to the robot intended for the perception of the 
interaction of the robot with the environment and for monitoring. 
The specific application context of the research is placed in the field of industrial 
cultivation systems (including vertical-farming) with the aim of transferring both 
autonomous and assisted robotic solutions (human-robot interaction) to an 
agricultural production context with industrial connotation.  
 
Requirements: 
Applicants are expected to have excellent skills in the following areas: programming 
and software engineering, robot control, robot programming. Furthermore, good 
attitude for experimental work is mandatory. The candidates must have excellent 
knowledge of different programming languages (including C/C++, Python, 
Matlab/Simulink) and robot frameworks like ROS; be capable to conduct 
experiments; attitude to problem solving, and be strongly motivated for team 
working. 
 

Contacts: 
Email: giorgio.cannata@unige.it 
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