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Context of the research 

activity 

 

Datacenter-to-DataCenter and in general machine-to-machine 
communications have been predicted (by the famous Bell Labs) to 
exhaust the capacity of current trans-national and trans-continental 
optical fiber links in just a few years. This is a serious problem, 
since over 99% of the total world internet capacity travels over such 
links.  

The PULL project will explore various new technologies in close 
cooperation with CISCO Systems, to deal with this impending 
capacity crunch. The investigation will be theoretical, numerical and 
experimental.  

Experiments will be carried out at a state-of-the-art facility 
(PhotonLab) which has been recently heavily funded by Politecnico 
(the PhotoNext Initiative).  

The theoretical and numerical investigation will explore new and 
more efficient ways to transmit information over the optical fiber, 
including advanced coding, fiber non-linearity modeling and 
mitigation techniques, also with the use of innovative neural 
network-based algorithm and AI techniques. The so-called “space 
division multiplexing” technology will also be heavily addressed. 

The Principal Investigator has a well-established international 
reputation. He has authored or co-authored over 250 papers, 
earning 5,000 citations and an h-index of 35 (Scopus). Four of his 
papers are listed as “highly-cited papers” (Thomson-Reuters), two 
have received the best-paper award of the IEEE/OSA Journal of 



Lightwave Technology (awarded in 2014 and 2015). He has been 
Coordinator of the OptCom group of Politecnico di Torino since its 
creation in 2000.  

The cooperation of the OptCom Group with CISCO has been 
ongoing for ten years and has led to industry-shaping results, such 
as for instance the GN-model of non-linear propagation which is 
now a standard part of CISCO optical networking management and 
is being pushed forward as an international standard. 

 

Objectives 
 
 

- Improve on current fiber impairment modeling techniques 
(especially on non-linear and polarization effects). The goal 
is that of providing better tools for system and network 
optimization. 

- Explore advanced system and network impairment 
mitigation algorithm, also based on new technologies such 
as neural networks and deep learning. The goal is that of 
increasing transmission distance and capacity. 

- Perform  state‐of‐the‐art experiments of ultra‐high‐capacity 

long‐haul  transmission.  The  goal  is  that  of  experimentally 

verifying the theoretical and numerical results. 

 
 
 

Skills and competencies for 
the development of the 
activity 
  

A background in signal processing and digital communications is a 
mandatory prerequisite, as well as programming skills 

Specific background in optical communications is highly valued.  

Welcome, but not mandatory, is Information Theory knowledge, 
optical and electro/optical component expertise and laboratory 
experience.  

 
 
 


