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Contact Tracing systems in a nutshell
Based on protocols that trace contacts between peoples and warn them 

if they had contact with a person that was tested positive for COVID-19

Almost all of these protocols use:

• Mobile Applications and Bluetooth BLE underlay network

• Trace close contacts between 2 persons 

(usually the golden rule is 2 meters / 15 minutes)

• Interoperability of different apps: KO. Usefulness of those apps: TBD.  



• ACT is another way to do Contact Tracing

• It’s an ETSI standard TS 103757 since 2021

Asynchronous Contact Tracing: What is it?



1. It’s inspired by an historical paper that invented Group Testing

2. It is Asynchronous
because the user do
not communicate 
any information 
with anyone, so 
respecting privacy

3. Not related to any
time or space 
constraints

Asynchronous Contact Tracing: Features





• It’s Asynchronous, i.e. the user do not communicate any personal 

information with anyone (he just listen ”IoT sensors”) 

• Any person visiting a potentially infected physical location at a given 

time take advantage of sensors installed around that physical position 

checking (semi) automatically dirty water or hepa air filters

Asynchronous Contact Tracing: 
How does it works?





Asynchronous Contact Tracing: 
oneM2M© Architecture



ICON is an implementation of 

ETSI oneM2M standard that 

allows user to deploy IoT 

devices as digital twins on 

ICON cloud using RESTful API

Few words on oneM2M ICON by TIM

@Luigi: if you are late move to the 
Smart Mobile Application



Smart Mobile Application Implementation
• The ACT mobile application forks the well-

known Android Application called “WiFi 

Analyzer” (1ML+ download) and add some 

features (Kotlin programming language)

• To guarantee devices compatibility,  

we choose to fork an existing and maintained 

application instead of building all functionali-

ties from scratch



ACT Mobile Application (new features)



ACT Display Application Implementation
• It is a Web application that read an open source map showing the areas at 

risk of infection by identifying them through the access points installed
• Is possible to draw the 

area (polyhedral) for which 
the user wants to check 
the contagion risk and 
apply time filters

• Developed using the 
Django framework via 
Python, HTML, CSS, 
JavaScript languages

@Luigi: stop, skip experiments 
and goto the conclusions



Real size Experiments @ Inria building



Conclusions and Future Work

• We have (approx) a Proof of Principle @ 2-3 TRL level

• To apply Machine Learning algorithms for indoor locations (no GPS)

• To apply Prediction Algorithms to predict future cases of COVID-19 on 

the ACT Display Application

• We thanks all people/institutions participating to this exciting 

standardization project

• We are looking for academic/industrial collaborations



Research vs. Standards



Detection Service Implementation
• Is a server that receives a JSON by POST call 
• It uploads this information inside the relative ICON 
container
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Local Service Implementation
• Is a server that receives a 
JSON by POST call

• It upload this information 
inside the relative ICON 
container

• It can send a POST call to 
the Detection Service to 
change his settings
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Control Service Implementation

• Is a server that receives a JSON 
by POST call from Local 
Service and PHA

• Receives the new JSON from 
the PHA & uploads the content 
in the local database and inside 
the relative ICON container

• Based on the geohash received, 
it provides to the user the list of 
Peripheral Services identified 
as infected
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Public Health Authority Implementation

• Is a simulation of the 
PHA, it receives a JSON 
from Control Service

• It defines the risk’s 
degree according to the 
National Laws
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Asynchronous Contact Tracing: 
oneM2M Components Interaction
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Fieldwork Experiments Results



Asynchronous Contact Tracing: Geohash

•Geohash is a public domain 
geocode system which encodes a 
geographic location into a short 
string of letters and digits

• It allows to know in what area of 
map the user is

• It also provide a degree of 
anonymity as we don’t expose the 
exact position of the user
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