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● Centralised, cloud-centric solutions are sub-

optimal


● high latency


● privacy concerns


● do not exploit efficiently the geo-localised nature of the 

problem

● Mobility issues affect all major cities worldwide


● congestion at intersections


● pathfinding complicated by contingencies (e.g. road work, collisions)


● parking by trial-and-error


● unprepared for electric and connected vehicle revolution


● Socio-economic cost for public administrators and citizens

Mobility Platforms Problem & Challenges
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Proposed Solutions - MEC Cognitive Mobility
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Real-time & Low Latency 
Smart City events updates 

and Notifications

Edge Mobility Intelligence and data 
analysis for (1) urban planning, (2) 
crowd monitoring, (3) traffic flow 
patterns and (4) road network 

optimisation

5G MEC
Integration with 

Autonomous and 
Connected VehiclesDigital Twins



Proposed Solution
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● Cognitive mobility 

● let people get notifications about road network state

● real-time


● location-relevant


● can also be applied directly to vehicles themselves if 

(semi-)autonomous! 

● let administrators focus on mobility data analysis and 

urban planning

● crowd monitoring


● traffic flow patterns


● road network optimisation



Designed & Implemented Architecture
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Edge Node

APIs & 
Microservices

EAA API

EA API

Edge Applications

Edge Traffic 
Information 

System 
(E-TIS)

Vehicles  
(e.g. with Android Auto)

Telemetry (Lat, Lng, Events)

Geo Referenced 
Alerts & Notifications

MEC Location API

RSU 
Digital Twin

Producer App Consumer App

Road Side Units 
(RSUs)

Vehicle 
Digital Twin

Real-Time 
Location Data

City & Road Events  
(e.g., Traffic, Accidents, Parking, etc ..)

Notification & Configurations

City & Road 
Events

Relevant Geo 
Referenced 

Alerts & Notifications

Consumer

Producer

….



Architectural Characteristics & Features
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● The application is designed to provide two types of Edge services on top of the MEC 

infrastructure: 


- Vehicle Digital Twin (VDT) and Road Side Unit Digital Twin (RSU-DT):


‣ Create a uniformed abstraction layer handling the heterogeneity of physical devices


‣ Maintain a secure communication channel between physical and digital counterparts


‣ Extend the features of the physical device moving integration responsibility and complexity 

to the digital replica (e.g., connectors, protocols, data structure etc …)


- Mobility Intelligence: Extend MEC Location API through an Intelligent Edge Layer able to 

provide:


‣ Data classification in order to understand through mobility patterns if a device is a traditional 

vehicle, a pedestrian or a micro-mobility user 


‣ Mobility flows estimation and anomaly detection related to traffic congestion or unexpected 

gathering of people in public places, parking areas or other Point of Interest (PoI)



Droidcon Italy’s Journey
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1
[NEW] OpenNess Connector 

Library 
Edge Application API


Edge Application Authentication API

Location API

2

5G Digital Twin 
(Vehicles, Parking Areas, Traffic 

Monitoring etc …)

3

Cognitive 
Mobility Engine

4

Connected 
Vehicle

White Label Digital Twin Library 
https://github.com/wldthttps://github.com/openness-4-java

https://github.com/wldt
https://github.com/openness-4-java


Droidcon Italy’s Outputs

 OpenNess Connector Library 
Edge Application API


Edge Application Authentication API

Location API

Digital Twins &  
Emulator Applications 

(Road Side Units & Vehicles)

Cognitive Mobility 
Engine 

(Edge Traffic 
Information System)

Android Vehicular 
Application Demo



Expected Benefits
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Technical perspective 

● real-time & low latency communications


● service migration close to things and vehicles (“follow-

me”)


● localised services provided only where/when relevant


● support integration and interoperability among services, 

things and people


● easy development and deployment (automatic digital 

twin creation)


● security & privacy between physical and digital 

counterparts


● Edge data analysis and forecasting

Socio-economical perspective 

● reduce traffic congestions, speed up parking 

management and optimize public electric charging 

stations 


● relief drivers from cognitive overhead and “too-

much-information”


● help municipalities for:


● urban planning


● crowd monitoring


● traffic & parking flow patterns


● road network optimisation

Developers
Citizens

Local  
Administrations



Our Deployment & Outcomes

OpenNess Connector Library 
MEC OpenNESS Deployment 

Demo Android Application

Results

A short video has been shared to show the deployment, running applications and library usage 



OpenNESS4J - Java Connector for OpenNess APIs

https://github.com/openness-4-java

Alpha Version Released Today !

https://github.com/openness-4-java


Droidcon MEC Server Deployment
MEC OpenNESS Edge Node

External Connected Development Machine

Road Side Unit (RSU)

Emulator

Vehicle

Emulator

Road Side Unit (RSU)

Digital Twin Container

Vehicle

Digital Twin Container

Edge Traffic Information System

Container



Demo Android Vehicle Application

“Connected” Emulated Android Vehicle

MEC - Edge Traffic Information System & Vehicle Digital Twin



Beyond Hackathon
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Research Development
Library OpenSource Release


+ Examples (Producer, Consumer)
Extend Experiments 


& Write Paper

Congestion forecasting
Digital Twin Distributed 

Coordination & Orchestration Alternative routes suggestion

Smart City Platforms Integration & Experiments

Real Experiments and Integrations with 
intelligent & connected vehicles

Forecasting and mobility patterns recognition 
on cellular data (location & CDR)

5G MEC IoT Digital Twin Large Scale Use Cases



UniMore Droidcon Team
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Fondazione Universitaria di Mantova 
Computer Engineering  

(Mantova)

DISMI 
Department of Sciences and 

Methods for Engineering 
(Reggio Emilia)

Engineering Department Enzo Ferrari 
(Modena)

● Distributed and Pervasive 
Intelligence Group  
(http://dipi.unimore.it)


- 3 professors

- 3 post-doc

- 2 phd students

- many MSc Students


● EU and National Projects


● Industrial Collaborations

● Here (virtually) 

- Marco Picone, PhD 

https://www.marcopicone.net  

- Stefano Mariani, PhD 

https://smarianimore.github.io 

http://dipi.unimore.it
https://www.marcopicone.net
https://smarianimore.github.io
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