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In late 2019, a new virus was discovered, namely SARS-
CoV-2. This strain causes severe acute respiratory syn-
drome coronavirus 2, defined as COVID-19. The disease 

soon spread all over the world, thus becoming a pandemic. 
It has been almost two years since worldwide restrictions 
on our lives started, and the traditional way people live and 
work has completely changed.

In order to reduce the number of infected cases, contact 
tracking techniques have been widely deployed. To this end, 
Information and Communications Technologies (ICT) are 
playing a major role in supporting our new lifestyle, involving 
self-quarantine, working from home, virtual conferencing, 
online education, etc. 

This Feature Topic (FT) presents new advances in techno-
logical solutions to contrast and fi ght the global COVID-19 
pandemic, and use such techniques to face upcoming diseas-
es in the future. ICT-based approaches represent an eff ective 
technological tool, not only to enhance the quality of our 
lives during the pandemic (e.g., by means of new solutions 
for eLearning, eHealth and patient monitoring), but especial-
ly to forecast pandemic outbreaks, monitor and limit social 
contacts. Such objectives have been deeply addressed in 
the papers collected in this FT; specifi cally, fi ve articles have 
been selected for publication. 

The first article, entitled “Quickest Detection and Fore-
cast of Pandemic Outbreaks: Analysis of COVID-19 Waves”, 
illustrates how it is possible to detect and forecast pandemic 
outbreaks by means of signal processing techniques. In this 
article, Soldi et al. present a threefold-objective integrated 
framework, aiming to (i) detect the behavior of an exponen-
tial growth of the contagion, (ii) estimate, and (iii) forecast 
COVID-19 pandemic waves, by exploiting publicly available 
data from the United States. 

The article “Personal Devices for Contact Tracing: Smart-
phones and Wearables to Fight Covid-19” by Ng et al. 
reviews current digital contact tracing solutions, based on 
both smartphones and wearable devices. The authors inves-
tigate the sensing feature available on such devices to detect 
the proximity between a couple of users.

An alternative and interesting solution to contrast social 
gatherings is presented by Giuliano et al. in the article “Integra-
tion of Video and Radio Technologies for Social Distancing”. 
The authors describe a system that can be used to maintain 
social distancing in public spaces. It is based on the integration 

of computer vision techniques for rapidly detecting the pres-
ence of gatherings in the area and local radio technologies to 
identify and alert people in case of gatherings. 

The article “5G and Beyond for Contact Tracing” deals with 
the use of ICT solutions for contact tracing. As known, today 
there are many device-to-device applications based on short 
range proximity technologies, such as Bluetooth, but they 
show inadequacy and uselessness. The solution proposed by 
Giustiniano et al. is based on the 5G RAN and core network 
architecture. The 5G network has shown to be suitable for 
contact tracing and people fl ow monitoring, thanks also to a 
massive deployment of cellular networks, a high security level 
and the increasing support for effi  cient localization facilities.

Finally, the article “Network-Based Contact Tracing for Detec-
tion of Covid19 Contagions: A Privacy-Preserving Approach” 
by Andreoletti et al. presents a privacy-preserving protocol for 
network-based contact tracing, based on existing privacy-en-
hancing strategies. Furthermore, this kind of solution exploits 
geolocalization in next generation networks (e.g. 5G) and can 
be adopted by mobile operators to passively trace users’ mobili-
ty and contacts, with localization error lower than 1 m. 

The guest editorial team would like to thank all the authors 
of the 41 papers submitted to this feature topic. We also thank 
the reviewers who provided thorough and timely reviews, 
and Prof. Tarek El-Bawab, Editor-in-Chief (EiC), for his strong 
support and continuous overview, as well as the IEEE Commu-
nications Magazine staff  for their support in the preparation of 
this timely FT.
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