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The exponential data traffic increase has no signs of slowing down. We are already
living in the Zettabyte Era, where more and more IP traffic is generated around the
world by massive and bandwidth angry end users, mostly because of applications like
cloud-based services, high resolution video on demand, etc. So, the question is, how is
all this data transported? By optical fiber communications systems. These systems,
mainly characterized by low losses (0.2 dB/km) and high bandwidth (common band of 5
THz), were and are the key technology to support the transport of all the data traffic
generated. Nowadays, also due to the implementation of machine learning-based
advanced digital signal processing in the network agents, optical communications
systems are more efficient, flexible, cost-effective, and management friendly. For sure,
there is yet a long and challenging road to improve these systems and, in the REAL-NET
project, we are focusing on real implementation of methods, algorithms, and new
network designs to improve the overall capacity and efficiency in optical
communications systems.
Most precisely, the main objective of this PhD thesis is to explore low-complexity and
implementable methods for nonlinearity exploitation and mitigation in optical networks
scenarios, where are multi-users systems with several transmitters and receivers’ pairs
sharing the same fiber spans, thus creating different signal-nonlinear noise interactions
in each part of the optical network. In this way, the information that can be extracted
from these interactions could be used, for example, to monitor some networks’
parameters.
Concluding, optical communication systems are paramount important in today’s society
life and with the technology advances, these systems must advance as well, from the
transponders to the network design and management, to make them even more
efficient. It is what we are doing in the REAL-NET project.
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Communication networks are vital in connecting people all around the globe while
observing the sustainability of societies. They help many new technologies come to
reality and make many other technologies greener and more sustainable. We focus on
reducing networks CAPEX by using state-of-the-art transceivers, leading to more people
and applications having access to the internet.
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I work on the REAL-NET project to create innovative techniques to use machine
learning to correct signal distortions and improve signal quality so you can always watch
your favorite TV shows, movie or be in your online meeting in the best possible quality.


