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The marine environment is very harsh, it poses severe constraints such as extremely 
limited communication bandwidths (e.g., acoustic), and it often involves large scale of 
operations. The goal of the Marine Technologies curriculum is to develop key 
methodologies and technologies tailored for such a demanding environment. Marine 
robotics is certainly one of such key technologies, and indeed there is rising trend in 
the adoption of autonomous marine (surface and underwater) vehicles. The 
applications of such systems range from innovative types of area exploration, such as 
autonomous geophysical and geotechnical multi-sensor exploration and deep sea 
exploration, to water quality monitoring (e.g., to detect illegal release of 
contaminants) and disaster prevention or limitation (e.g., oil spills); to 
(semi-)autonomous manipulation for the maintenance of off-shore infrastructures 
(e.g., not only oil wells, but also wind farms), and many others. The focus of the 
curriculum is thus both on methodologies (e.g. robot control, multi-robot cooperation, 
manipulation) and technologies (e.g., new robotic prototypes, sensors) that explicitly 
tackle the fundamental constraints and limitations that such systems need to deal 
with by operating in the marine environment. Due to the distinctive difficulties of the 
marine environment, the research should not only be based on sound methodologies, 
but also robust and possibly experimentally verifiable and tested. 

The themes offered in this intake are supported by the Department of Informatics, 
Bioengineering, Robotics and System Engineering, University of Genoa, and by the 
Interuniversity Research Centre of Integrated Systems for the Marine Environment. 

The ideal candidates are students with a higher-level university degree, with a strong 
desire for designing and developing robot systems and technologies able to have a 
huge impact on the society in the upcoming future. 
 
International applications are encouraged and will receive logistic support with visa 
issues, relocation, etc. 
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1. Marine robotics team for area exploration and monitoring 
Tutor: Enrico Simetti 
Co-Tutors: Marco Baglietto, Fulvio Mastrogiovanni, Giuseppe Casalino 
 
Department:  
Department of Informatics, Bioengineering, Robotics and Systems Engineering, 
University of Genoa 
Web: www.dibris.unige.it 
 
The PhD proposal is offered jointly with the Interuniversity Centre of Integrated 
Systems for the Marine Environment (ISME). 
Web: www.isme.unige.it 
 
Description:  
Systems composed by heterogeneous robotic platforms are increasingly studied for 
their use in the marine environment. For example, they can be used for water 
monitoring applications, where the goal is the sampling of a physical field of interest 
(e.g., salinity and temperature, water quality), or for geotechnical exploration, where 
the goal is the reconstruction of the geotechnical ground model. The robotic team can 
be composed of underwater vehicles (carrying the sensors, e.g. water quality sensors 
or hydrophones for seismic acquisition), surface vehicles (typically with a support role, 
for example for the localization of underwater vehicles), and sometimes aerial 
vehicles (for example to act as a wireless extension bridge). 

In the above reference scenarios, different research challenges emerge, including low-
level 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 problem focusing on two main 
aspects. The first deals with how with motion planning of the team (or the single 
vehicle), including strategies to maximise the information gained based on pre-
existing models (model-driven) or just on the data currently acquired (data-driven [1]). 
Such strategies might need to take into account also other goals such as maintaining 
the localization error bounded to correctly geolocalize the data. The second aspect is 
the high-level coordination between the heterogeneous platforms, to exploit 
efficiently the different platforms capabilities (e.g., when to schedule an aerial vehicle 
to take off to provide extended wireless range).  

Requirements:  Very good knowledge of Matlab is required. Good knowledge of 
C++ is also required. 
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underwater vehicle teams for adaptive ocean sampling: a data-driven approach. Ocean 
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