
           

 

Next Generation Digital Railways: Connected, Automated, and 

Trustworthy Rail Transportation 
Bridging ERTMS/ETCS evolution, FRMCS/5G, Digital Twins, and AI-enabled operations 
 

Abstract 

Railways are undergoing a rapid digital transformation driven by the convergence of modern signalling 

(ERTMS/ETCS), next-generation communications (FRMCS and 5G), increasing automation (e.g., 

Automatic Train Operations - ATO and new operational concepts), and data-driven intelligence (AI, 

digital twins, and predictive maintenance). This workshop focuses on how these building blocks can be 

integrated into trustworthy, interoperable, and cyber-resilient 'next generation digital railways' that fit 

naturally within the broader Intelligent Transportation Systems (ITS) vision. It also helps raise 

awareness of a lesser-known means of transport, rail, which traditionally relies on advanced 

technologies due to its criticality and is currently attracting considerable attention for its sustainability.  

The event will combine technical talks from leading experts spanning sector coordination and 

standardization (UIC/ERRAC), railway communications research and FRMCS/5G migration 

(Université Gustave Eiffel), infrastructure deployment experience (RFI), and academic research 

networking (EURNEX). These perspectives will be complemented by invited contributions from Asia 

(Prof. Liping Jing, Beijing Jiaotong University, tentative; and Dr. Ping Li, China Academy of Railway 

Sciences, tentative) and two industrial viewpoints (Dr. Kenza Harkouken Saiah, Alstom, tentative; 

Antonio Orazzo, Hitachi Rail, tentative). The day will culminate in a moderated industry panel and an 

interactive white-paper co-writing session led by the organizers. 
 

List of organizers 
 

1. Prof. Francesco Flammini – University of Florence (UniFI), Italy; and IDSIA USI–SUPSI 

(Switzerland) |Email: francesco.flammini@unifi.it Bio: Francesco Flammini is Full Professor 

at the University of Florence (UniFi), Italy, and affiliated with IDSIA USI–SUPSI 

(Switzerland). His research focuses on trustworthy autonomous systems, critical infrastructures, 

and smart mobility/railways, with emphasis on assurance, cybersecurity, and certification 

evidence for AI-enabled systems. In this workshop he will act as co-organizer, provide the 

opening welcome, moderate the industry panel, and facilitate the white-paper co-writing session. 

2. Dr. Anna Lina Ruscelli – Scuola Superiore Sant’Anna (SSSA), Pisa, Italy |Email: 

annalina.ruscelli@santannapisa.it Bio: Anna Lina Ruscelli is Researcher at Scuola Superiore 

Sant’Anna (SSSA), Pisa, Italy, Telecommunications, Computer Engineering, and Photonics 

Institute. Her research covers communication networks and networked systems (e.g., 

wireless/industrial networks, QoS support, and network softwarisation/orchestration) with 

applications to critical services and transport/rail. In this workshop she will act as co-organizer, 

provide the opening welcome, moderate the industry panel, and facilitate the white-paper co-

writing session. 
 

List of speakers and their presentation titles 

1) A. Fojud (UIC) Next generation digital railways: sector priorities, standards, and innovation 
programmes 

2) F. Senesi (RFI) ERTMS/ETCS deployment at scale: the Italian programme – technical and 

organisational lessons learned. 
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3) Prof. M. Berbineau (Université Gustave Eiffel & ERRAC) FRMCS and 5G for rail: architecture, 
migration, and coexistence with GSM-R 

4) Prof. Liping Jing (Beijing Jiaotong University, China) Exploring AI in railways: opportunities, 
constraints, and deployment patterns (tentative topic) 

5) Dr Ping Li (China Academy of Railway Sciences, China) The innovation and development of 

intelligent high-speed railway in China (with discussion on AI for operations and asset management) 

6) A. Carrillo Zanuy (EURNEX) From research to deployment: structuring collaboration across the rail 

R&I ecosystem (ERRAC/EURNEX view) 
7) Dr Kenza Harkouken Saiah (Alstom) Enhancing railway efficiency, sustainability, and reliability 

through trustworthy AI for predictive maintenance and energy optimisation 
8) Antonio Orazzo (Hitachi Rail, Italy) AI-ready signalling and digital railway deployment: system 

assurance, verification and validation, and integration constraints (tentative topic) 

 

Panels 
Barriers and enablers for digital railways: certification, cybersecurity, data governance, interoperability, and 

rollout strategies - Moderators: F. Flammini; A.L. Ruscelli. Panelists: all speakers 

 

White paper co-writing & synthesis 

Collaborative drafting session: agree structure, key messages, evidence gaps, and action items; assign 

editors and timeline - Organizers + all speakers + attendees 

 

Speakers (extended profiles): 

Prof. Marion Berbineau 

Research Director (equivalent to Professor) at Université Gustave Eiffel (France), COSYS Department, 

and associated researcher at the LEOST laboratory (Campus de Lille). 

Long-standing leader in railway telecommunications research, covering radio propagation and EMC, 

wireless connectivity, and positioning/localization for rail and other transport systems. 

Active contributor to European rail R&I and standardization activities, with a focus on FRMCS/5G 

migration and operational readiness. 

Eng. Artur Fojud 

Head of Research and Innovation at UIC (International Union of Railways), Paris, since January 2023 

(seconded to UIC from June 2022). 

Serves as ERRAC Secretary, supporting international coordination of railway research and innovation 

priorities across operators, infrastructure managers, suppliers, and public authorities. 

Focus areas include alignment of research and innovation programmes with deployable solutions 

(including Europe’s Rail / Horizon Europe initiatives and related standardisation), and identifying cross-

cutting evidence needs for certification, safety, and cyber-resilience in AI-enabled railway systems. 

Eng. Fabio Senesi 

Deputy Director, Research and Development Department at RFI (Rete Ferroviaria Italiana) and 

responsible for the ERTMS National Programme. 

Has been working within the Ferrovie dello Stato Italiane Group since 1993, combining technical 

engineering and programme-level responsibilities. 

Brings an infrastructure-manager perspective on large-scale ERTMS/ETCS roll-out, integration, 

operational constraints, supplier coordination, and lessons learned from national deployment 

programmes. 

Dr.-Eng. Armando Carrillo Zanuy 



           

 

Secretary General of EURNEX e.V. (European Rail Research Network of Excellence) since April 2016, 

based in Berlin, Germany. 

Coordinates a broad network of universities and research institutes, promoting collaborative research, 

education, and knowledge transfer in rail. 

Dr Kenza Harkouken Saiah (Alstom) 

Dr Kenza Harkouken Saiah is a Data Science and AI Manager at Alstom. Her contribution will focus 

on trustworthy AI approaches for rail applications, including predictive maintenance and energy 

optimisation, highlighting practical constraints (explainability, uncertainty, data quality, cybersecurity, 

and lifecycle maintenance) and how to build evidence acceptable for safety-related contexts. (Tentative 

speaker; subject to final confirmation.) 

Her contribution will complement operator and R&I viewpoints by focusing on deployability: 

integration with digital signalling/ATO and fleet monitoring, and the evidence required for acceptance 

in safety-related contexts (tentative, subject to final confirmation). 

Prof. Liping Jing (Beijing Jiaotong University, China) 

Prof. Liping Jing is a Professor and Vice-Dean at the School of Computer and Information Technology, 

Beijing Jiaotong University (BJTU). Her research focuses on machine learning and trustworthy/safe AI, 

including robust learning under limited data, stability learning, and evaluation methods. In the 

workshop, she will discuss the opportunities and constraints for applying AI in railways, with emphasis 

on engineering validation, data governance, and pathways from pilots to deployment. (Tentative 

speaker; invitation/confirmation pending.) 

Dr Ping Li (China Academy of Railway Sciences, China) 

Dr Ping Li is a researcher at the China Academy of Railway Sciences (CARS). She will provide an Asia 

perspective on the innovation and development of intelligent high-speed railway in China, including 

top-level system architecture and enabling digital platforms for operations, traffic management, and AI-

enabled asset management. (Tentative speaker; subject to final confirmation.) 

This contribution strengthens the global viewpoint of the workshop and enables comparison of China–

Europe approaches to digital railway deployment, governance, and scalability. 

Eng. Antonio Orazzo (Hitachi Rail, Italy) 

Antonio Orazzo is a tentative invited speaker from Hitachi Rail. His short bio and talk title/topic will 

be finalised upon confirmation by the company. 

 

Other international industry representatives have been invited and may participate in the workshop. 
 


