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1. Introduction 
Throughout the whole project duration, the iSteel-Expert Consortium has always been committed to 

communicating and disseminating project results across the European steel sector and beyond as a 

way to maximize the impact of the project by raising the interest of the European steel industry.  

This deliverable is the third of a set of 3 deliverables that are provided at M12, M24 and M36, 

respectively. Each of these 3 deliverables described the Dissemination and Communication activities 

implemented by the iSteel-Expert Consortium during a period of 12 months. This one, being the last 

one also provides plans for future Dissemination and Communication actions, which will be carried out 

beyond the project duration, considering that some research outcomes achieved a sufficient maturity 

only at the end of the project.  

All the 3 deliverables also assess the status of achievement of the different dissemination and 

communication targets established in the Communication and Dissemination Plan (Deliverable D6.2) 

and identify possible revisions of the identified Dissemination and Communication strategy, wherever 

applicable. 

The present document summarizes the Dissemination and Communication activities carried out by the 

iSteel-Expert partners in the third and last year of the project. It includes the activities carried out on 

the LinkedIn social media as well as the events targeted by the consortium for dissemination purposes. 

In the third year the work focused on the full-scale implementation validation and fine-tuning of the 

complete iSteel-Expert system at the demonstration site of Siderpotenza. The results achieved at the 

end of the end of the project are particularly meaningful from a Dissemination and Communication 

perspective, as they all refer to a full-scale integrated and industrially demonstrated solution, and are 

therefore of relevant interest for the targeted steel-related scientific, technical and industrial 

community. On the other hand, some of results of the validation stage were achieved in the last 

months of the project, which implies that they will be object of Dissemination and Communication 

actions which will take place beyond the formal conclusion of the project. 

Therefore, the Consortium agreed to keep on spreading project results in the second semester of 2026 

and even beyond, to raise interest towards the developed system and favour future exploitation of the 

project results in the European steel sector. This is not limited to scientific publications in international 

conferences and journals: ongoing and future communication actions also involve the social media of 

the project and the project website.  

All the developed activities followed the Communication and Dissemination Plan (Deliverable D6.2), 

which overall proved to be aligned with the aims and scope of the project, although some revisions 

were needed on the target values of some of the established target values of the Key Performance 

Indicators (KIP) that turned out to be overambitious 

This rest of document is divided into 4 main sections:  

 Section 2 describes the dissemination activities that were carried out, the revision of the 

dissemination strategy that was needed in the last year of the project and the plans for future 

dissemination actions beyond the project conclusion. 

 Section 3 describes the communication activities that were carried out, the revision of the 

communication strategy that was needed in the last year of the project and the plans for future 

communication actions beyond the project conclusion. 

 Section 4 provides some concluding remarks and ideas for future initiatives.  
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2. Dissemination activities 
Dissemination is focused on the public disclosure of the project results to specific target groups, and 

has the following main Dissemination Objectives (DOs):  

DO1. to raise awareness and interest of potential users on the project results;  

DO2. to foster interaction with stakeholders and potential users (the ecosystem) to obtain key 

feedback and enhance exploitation opportunities; 

DO3. to transfer knowledge of the developed solutions to the scientific community and exchange 

experiences which can support improvements and refining of the research activities; 

DO4. to foster the acceptance of iSteel-Expert outcomes and tools in the EU steel industry; 

DO5. to ensure a broad applicability of the project results also beyond the steel sector. 

During the third year of the project the different components of the iSteel-Expert system have been 

progressively finalised and/or integrated into a unique solution to become an industrial-scale pilot. 

Therefore, more mature and interesting results appeared, which have been exploited by the 

Consortium to carry out dissemination activities targeting industrial, scientific and technical audiences 

in all the forms that were foreseen in the Communication and Dissemination Plan (Deliverable D6.2), 

namely as seminars, publications, presentations as well as in the project’s final workshop. 

In particular, a second seminar focused on interactions and connections with other EU-funded projects 

dealing with simulation for continuous vocational education and training was organised by 

SIM4FUTURE on September 18, 2025, during the 2025 International Multidisciplinary Modeling & 

Simulation Multiconference, I3M2025, which took place in Fez (Morocco) on September 17-19, 2025. 

During the event, the work carried out in iSteel-Expert concerning plant operations simulations was 

presented and discussed together with the work of the projects entitled “Long Life Power Platforms 

for Internet of Things” (LoLiPoP-IoT – G.A. 101112286) and “European Learning Experience Platform,” 

(EULEP – G.A. 101056320). The discussion comprised challenges and future directions and explored 

possibility of future joint initiatives and exploitation opportunities for the results of the three 

concerned projects. This seminar had a duration of 1.5 hours and was attended by about 15 persons. 

Moreover, a third seminar focused on advanced image analysis in the industrial context was organised 

in the form of a Special Session entitled "Image Processing and Virtual Reality for Enhanced Industrial 

Safety, Training and Operational Intelligence" within the 14th International Conference on Image 

Processing, Theory, Tools and Applications (IPTA 2025), which was held in Istanbul (Turkey) on October 

13-16, 2025. Figure 1 shows the program of this event, which was publicised through LinkedIn. The 

seminar was attended by about 20 persons, and the following two papers deriving from the iSteel-

Expert project were presented and discussed by delegates from SSSA and UNIGE. 

P1 A.G. Bruzzone, L. Cirillo L., X. Sina: "Context-Aware Simulation with Machine Vision for 

Industrial Safety", 14th International Conference on Image Processing, Theory, Tools and 

Applications, IPTA 2025, Istanbul (Turkey) on October 13-16, 2025. 

https://doi.org/10.1109/IPTA66025.2025.11222037  

P2 M.W. Akram, A. Siddique, M. Vannucci, V. Colla, G. Bavestrelli, A. Zamproni: "EAFvision: Real-

Time Automated Safety Surveillance in Electric Arc Furnaces Using Deep Learning Models," 

14th International Conference on Image Processing, Theory, Tools and Applications, IPTA 2025, 

Istanbul (Turkey) on October 13-16, 2025. https://doi.org/10.1109/IPTA66025.2025.11222055  

The above listed papers were also published in the conference proceedings and are indexed in the 

SCOPUS database. The abstracts of the above-listed papers are reported in Subsections 2.1 and 2.2 

https://doi.org/10.1109/IPTA66025.2025.11222037
https://doi.org/10.1109/IPTA66025.2025.11222055
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respectively, while the D&C report related to IPTA2025, prepared according to the template available 

in the Dissemination and Communication Plan, is contained in Appendix I.  

 

 

Figure 1. Program of the second intermediate project workshop organised as Special Session at the 
international conference IPTA 2025. 

 

Moreover, the following further presentations were provided by personnel of SSSA and TENOVA in 

relevant scientific and technical events: 
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P3 M.W. Akram, M. Vannucci, A. Siddique, V. Colla, G. Bavestrelli, A. Zampron: “AI-Powered IT 

Infrastructure for Enhanced Safety in EAF Operations,” 7th European Steel and Applications 

Days ESTAD 2025, Verona (Italy), October 6-9, 2025. 

P4 G. Bavestrelli, R. Girelli, M.W. Akram, M. Vannucci, S. De Sio, V. Orlando: “Enhancing 

Steelmaking Operations through Advanced Computer Vision and Machine Learning within the 

iSteel-Expert Project,” ESTEP Annual Dissemination Event 2025, Udine (Italy), October 28-30, 

2025. 

P5 V. Colla, M.W. Akram, A. Siddique, M. Vannucci, G. Bavestrelli: “Digital Transformation in Steel 

Manufacturing: An AI-Driven Monitoring and Safety Framework for EAF Operations,” 

International Workshop Carlo Longaretti on Digital Tools for the Metallurgical Industry DTMI 

2025, Bergamo (Italy), November 27-28, 2025. 

P6 G. Bavestrelli, R. Girelli, M. Vannucci, S. De Sio, V. Orlando: “Improving steelmaking operations 

through advanced computer vision and machine learning within the iSteel-Expert Project,” 

International Workshop Carlo Longaretti on Digital Tools for the Metallurgical Industry DTMI 

2025, Bergamo (Italy), November 27-28, 2025. 

P7 M. El Haddad, J. Possik, M. Gotelli, C. Yaacoub: “A Data-Driven Architecture for an Electric Arc 

Furnace: Interoperable ROM-Based Simulation for Steelmaking,” I-ESA (Interoperability for 

Enterprise Systems and Applications) Conference, Funchal, Madera Island, (Portugal), April 13-

16, 2026. 

P8 G. Bavestrelli “A Remote Expert Virtual System for Enhanced Situation Awareness and Process 

Optimization in Electric Arc Furnace Operations” AIST technology Conference and Exposition 

AISTech 2026, Pittsburg (PA - USA), May 4-7, 2026. 

P9 M. El Haddad, J. Possik, M. Gotelli, C. Yaacoub: “A Data-Driven Digital Twin Architecture for an 

Electric Arc Furnace Using LSTM-Based Reduced-Order Model and Distributed Simulation,” 

2026 Annual Modeling and Simulation Conference (ANNSIM’26) Orlando (Florida, USA), May 

4-7, 2026 

The abstracts of the above-listed presentations are reported in Subsections 2.3-9, while the D&C 

reports related to the corresponding events, prepared according to the template available in the 

Dissemination and Communication Plan, are contained in Appendix I.  

Presentations P3, P7 and P9 were also associated with full papers published in the proceedings of the 

corresponding conferences. Papers P7 and P9 will also be indexed on SCOPUS, but proceedings will be 

published in second semester of 2026. 

Following Presentation P5 provided by V. Colla, the following journal paper was submitted and 

published in Open Access mode: 

 V. Colla, M.W. Akram, A. Siddique, M. Vannucci, G. Bavestrelli, R. Girelli: "Digital 

transformation in steel manufacturing: an AI-driven monitoring and safety framework for EAF 

operations [Trasformazione digitale nella produzione dell'acciaio: un sistema di monitoraggio 

e sicurezza basato su Intelligenza Artificiale per le operazioni dei forni elettrici]" Metallurgia 

Italiana, Vol. 117, No. 5, pp. 15-25, 2026. https://doi.org/10.36146/2026_05_15  

Concerning presentation P8, it is worth mentioning that Tenova was also exhibitor at the AISTech 2026 

exposition, and this fact greatly helped in further spreading information on iSteel-Expert in the 

extremely wide and diversified audience of the event. 

The final workshop of the project was also organised as a Special Session focused on “Digital solutions 

for safety in the EAF area” at the 14th European Electric Steelmaking Conference (EEC 2026), which was 

https://doi.org/10.36146/2026_05_15
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held in Milan (Italy) on May 11-13, 2026, in conjunction with the 5th International Conference on Energy 

and Material Efficiency and CO2 Reduction in the Steel Industry (EMECR 2026). The Consortium made 

this decision due to the possibility offered by this biyearly event, which is highly reputed in the 

European steel community, to ensure a wide and diversified audience and a lively discussion with 

researchers and practitioners working on the topics of the project.  

A dedicated call for papers was issued, in agreement with the conference organisers, and spread 

through Linkedin (see Figure 2) and through the networks of the partners to gather contributions also 

from researchers not involved in the project, to encourage a strong participation from industry, 

research and academia and ensure a lively discussion around the project outcomes and their future 

exploitation.  

 

 

Figure 2. Call for papers published on LinkedIn for the Final Workshop of the project. 

 

The workshop, whose program is described in Figure 3, was attended by about 120 participants (see 

Figure 4) and comprised 6 presentations, 4 of which related to the results of iSteel-Expert provided, 

respectively, by TENOVA, SSSA, SIM4FUTURE and UNIRIO. As expected, the discussion was intense and 

very interesting, and good feedback on the project outcomes was received. 
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Figure 3. Program on iSteel-Expert Workshop held as Special Session of EEC2026. 

 

 

Figure 4. The audience of the project’s final workshop 
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The presentations provided by the iSteel-Expert Consortium are listed below: 

P10 G. Bavestrelli: “Improving Safety in Steelmaking Operations through Advanced Computer 

Vision and Machine Learning within the iSteel-Expert project.” 

P11 M. Vannucci, S. Pede, M.W. Akram, A. Siddique, R. Girelli, G. Bavestrelli, V. Colla: 

"Development of an Intelligent Monitoring System for Anomaly Detection in Electric Arc 

Furnace Steelmaking." 

P12 M. Massei, K. Sinelshchikov: “Simulation Based Training for Industrial Operations: Interactive 

Learning for Complex Tasks.” 

P13 E. Jiménez, M.M. Pérez de la Parte: “A Cognitive and AI-Based Training Framework for Electric 

Arc Furnace Workforce Development.” 

Presentations P11, P12 and P13 were also associated with full papers published in the proceedings of 

the conferences. The presentations were also collected in a booklet that represents the proceedings 

of the workshop and made publicly available on the project’s website. 

The abstracts of the above-listed presentations are reported in Subsections 2.10-13, while the D&C 

reports related to corresponding event, prepared according to the template available in the 

Dissemination and Communication Plan, is contained in Appendix I.  

To magnify the impact and the communication of project results at EEC 2026, a booth completely 

dedicated to the project was established at the exhibition accompanying the conference (see 

Subsection 3.4) 

 

2.1 Context-Aware Simulation with Machine Vision for Industrial 
Safety 
Authors: 

Agostino Bruzzonea,b, Luca Cirillob, Xhulia Sinaa 
a Università di Genova, Genova (Italy) 
b Sim4Future, Genova (Italy) 

 

This paper introduces a framework for enhancing industrial safety through context-aware simulation. 

The system is built around a modular pipeline that captures real-time data, uses object detection 

(YOLOv8) and image captioning (BLIP) to interpret scenes, and communicates insights through 

middleware to a simulation awareness layer. This layer can inject hazards and coordinate responses. 

By providing richer contextual understanding, the system enables earlier and more effective safety 

interventions, leading to increased operator confidence compared to traditional threshold-based 

triggers. The approach demonstrates how advanced perception and language technologies can be 

integrated into simulation environments to support safer and more efficient industrial operations, 

while also revealing new behaviors that emerge from this deeper level of situational awareness. 
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2.2 EAFvision: Real-Time Automated Safety Surveillance in 
Electric Arc Furnaces Using Deep Learning Models 
Authors: 

Muhammad Waseem Akram, Arslan Siddique, Marco Vannucci, Valentina Colla, Scuola Superiore 

Sant’Anna, Pisa (Italy). 

Giovanni Bavestrelli, Alessandro Zamproni: Tenova S.p.A., Castellanza (Italy). 

 

Ensuring safety and operational efficiency in Electric Arc Furnace (EAF) steel manufacturing is critical 

due to the extreme hazards such as intense heat, toxic emissions, and heavy machinery present in 

these environments. We propose EAFvision, a real-time automated pipeline for safety surveillance 

EAFs, leveraging advanced deep learning architectures. EAFvision enables real-time detection of 

critical safety-related situations, including personnel, electrode clamps, and smoke emissions, to 

enhance situational awareness and operational safety in industrial environments. We collected and 

carefully annotated a comprehensive image dataset from an active EAF facility to benchmark a variety 

of models, including YOLO versions 8 through 11, RT-DETR, and established two-stage detectors like 

Faster R-CNN and Mask R-CNN. Our results demonstrate that lightweight, single-stage detectors 

deliver superior accuracy and faster inference times compared to more complex models, enabling 

efficient real-time testing on edge devices for immediate hazard detection and automated response. 

This approach highlights the transformative potential of AI-powered real-time monitoring systems to 

enhance workplace safety and optimize steel production processes. 

 

2.3 AI-Powered IT Infrastructure for Enhanced Safety in EAF 
Operations 
Authors: 

Muhammad Waseem Akram, Marco Vannucci, Arslan Siddique, Valentina Colla, Scuola Superiore 

Sant’Anna, Pisa (Italy). 

Giovanni Bavestrelli, Alessandro Zamproni: Tenova S.p.A., Castellanza (Italy). 

 

This study addresses significant health and safety risks in steel industry Electric Arc Furnace (EAF) 

plants, such as extreme temperatures and toxic fumes. It proposes an advanced automated system 

utilizing IT and AI to enhance workplace safety through improved process monitoring and risk 

prevention. A primary goal is to minimize human presence near the EAF and detect hazards in real-

time. This is achieved via an IT infrastructure integrating various sensors, including cameras and 

microphones, to continuously monitor the operational environment and provide data for AI analysis. 

The system uses computer vision and neural networks to identify early signs of incidents like smoke, 

flames, or abnormal furnace conditions. It also monitors worker presence, thereby significantly 

reducing accident risks. A camera-based prototype has been developed and tested, successfully 

identifying risk conditions and tracking personnel proximity to the EAF in real-time. The system will be 

improved in the future by refining detection accuracy, integrating additional sensor data, and 

expanding automation to further mitigate occupational hazards in steel production. 
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2.4 Enhancing Steelmaking Operations through Advanced 
Computer Vision and Machine Learning within the iSteel-Expert 
Project 
Authors: 

Giovanni Bavestrelli, Renato Girelli: Tenova S.p.A., Castellanza (Italy). 

Muhammad Waseem Akram, Marco Vannucci, Scuola Superiore Sant’Anna, Pisa (Italy). 

Silvia De Sio, Vincenzo Orlando, Siderpotenza, Pittini Group (Italy) 

 

The iSteel-Expert project pioneers an advanced computer vision and machine learning framework for 

monitoring and analysis of Electric Arc Furnace (EAF) operations within steel plants. Co-funded with 

the European Research Fund for Coal and Steel (RFCS) G.A. 101112102, the project's core mission is to 

develop a remote expert virtual system that enhances operator situational awareness, preserves 

expert knowledge, and fosters improved safety and process efficiency in 24/7 industrial environments. 

This presentation focuses on the deployment and performance of several AI-powered vision modules 

designed to monitor critical aspects of the melting phase: 

1. Human presence detection Leveraging deep-learning object detection architectures, the 

system identifies personnel presence in high-risk zones around the EAF. This ensures that 

operators are aware of human location relative to hazardous operations, reinforcing safety 

protocols and minimizing accident risk. 

2. Electrode smoke detection A deep-learning model analyzes images to detect early signs of 

fumes or flames emissions around the electrodes and roof. Building on pretrained 

convolutional neural networks via transfer learning, this module extracts visual cues to flag 

potential occurrences of dangerous reactions. 

3. Slag door state detection By analyzing camera feeds near the slag door, the system classifies 

whether the door is open or closed. This capability supports automated tracking of slag-

removal timing and alerts operators to abnormal or unsafe states. 

4. Electrode movement speed estimation Applying optical flow and frame-to-frame correlation, 

the system determines the position of the electrode and its up-and-down velocity. Movement 

monitoring provides critical insights into process control and identifies potential mechanical 

or control system degradation. 

5. Electrode-tip shape monitoring Leveraging convolutional neural network-based 

segmentation, the system models and periodically assesses the electrode’s tip geometry. 

Detecting anomalies or wear extends electrode life, minimizes unplanned downtime, and 

informs maintenance planning. 

These modules form part of iSteel-Expert vision system which integrates cutting-edge AI techniques to 

reinforce safety, optimize process efficiency, and enhances knowledge preservation in steelmaking 

operations.  

Initial deployment within the industrial EAF environment in Pittini Siderpotenza demonstrates reliable 

detection performance and alerting capability, supporting improved process transparency and 

operator decision-making. Moreover, the results highlight the potential for broader application of 

computer vision in the metallurgical domain and underscore the value of multidisciplinary 

collaboration in Industry 4.0 transformations. 
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Future work will focus on large-scale validation of KPIs, refinement of AI modules, and training system 

assessments. 

 

2.5 Digital Transformation in Steel Manufacturing: An AI-Driven 
Monitoring and Safety Framework for EAF Operations 
Authors: 

Valentina Colla, Muhammad Waseem Akram, Arslan Siddique, Marco Vannucci, Scuola Superiore 

Sant’Anna, Pisa (Italy). 

Giovanni Bavestrelli: Tenova S.p.A., Castellanza (Italy). 

 

The iSteel-Expert project introduces a state-of-the-art, AI-driven monitoring and safety system 

specifically designed for Electric Arc Furnace (EAF) operations in steel plants. By integrating a network 

of sensors and cameras with a real-time data collection platform, the system exploits advanced deep 

learning models to automate the precise detection and classification of critical events and safety 

conditions within the furnace environment. This innovative approach significantly elevates both 

operational safety standards and overall process efficiency. 

The core monitoring framework of iSteel-Expert  addresses several key operational aspects. It actively 

performs: 

 Person Detection in the furnace area, to assess human exposure during the process phases, 

operator compliance with established procedures, and the timing of required activities. 

 Slag Door Status Detection, to provide feedback on operator compliance regarding slag door 

control and cleanliness during the heat. 

 Monitoring of the electrode arm movement, through the continuous detection of the position 

of the electrode's clamp, so to provide feedback on the regularity or abnormality of the 

electrode position profile during the heat, An abnormal electrode position profile may require 

correction of the melting profile or maintenance intervention. 

 For environmental and operational safety, the detection of  vapor, fumes, and flames is 

implemented to provide feedback on abnormal emissions or dangerous reaction during the 

heat. 

A comprehensive dataset, consisting of about 5000 images, was collected for the training and 

validation of models across all tasks. The system demonstrated good performance, achieving a top-1 

accuracy exceeding 90% for both furnace tilt detection and smoke detection. Object detection tasks 

consistently reported high precision, recall, and F1-scores, underscoring the system's robust and 

reliable event recognition capabilities. 

In the current implementation, iSteel-Expert is a post-processing system. After confirmation of its 

reliability and efficiency, it will be converted into a real-time system capable of providing timely 

warnings, alarms, and suggestions. Looking ahead, iSteel-Expert advanced functionalities extend to 

supporting predictive maintenance by identifying patterns indicative of equipment wear or potential 

failures. It also facilitates process optimization through continuous, real-time monitoring and in-depth 

analysis of EAF operations. Moreover, the system is designed for seamless integration with existing 

advanced plant control systems, collectively contributing to safer, more efficient, and sustainable steel 

production practices. 
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2.6 Improving steelmaking operations through advanced 
computer vision and machine learning within the iSteel-Expert 
Project 
Authors: 

Giovanni Bavestrelli, Renato Girelli: Tenova S.p.A., Castellanza (Italy). 

Marco Vannucci, Scuola Superiore Sant’Anna, Pisa (Italy). 

Silvia De Sio, Vincenzo Orlando, Siderpotenza, Pittini Group (Italy) 

 

The iSteel-Expert project pioneers an advanced computer vision and machine learning framework for 

monitoring and analysis of Electric Arc Furnace (EAF) operations within steel plants. Co-funded with 

the European Research Fund for Coal and Steel (RFCS) G.A. 101112102, the project's core mission is to 

develop a remote expert virtual system that enhances operator situational awareness, preserves 

expert knowledge, and fosters improved safety and process efficiency in 24/7 industrial environments. 

This presentation focuses on the deployment and performance of several AI-powered vision modules 

designed to monitor critical aspects of the melting phase: 

1. Human presence detection 

Leveraging deep-learning object detection architectures, the system identifies personnel 

presence in high-risk zones around the EAF. This ensures that operators are aware of human 

location relative to hazardous operations, reinforcing safety protocols and minimizing 

accident risk. 

2. Electrode smoke detection 

A deep-learning model analyzes images to detect early signs of fumes emissions around the 

electrodes and roof. Building on pretrained convolutional neural networks via transfer 

learning, this module extracts visual cues to flag potential occurrences of dangerous 

reactions. 

3. Slag door state detection 

By analyzing camera feeds near the slag door, the system classifies whether the door is 

obstructed. This capability supports automated tracking of slag-removal timing and alerts 

operators to abnormal or unsafe states. 

4. Electrode movement speed estimation 

Applying optical flow and frame-to-frame correlation, the system determines the position of 

the electrode and its up-and-down velocity. Movement monitoring provides critical insights 

into process control and identifies potential mechanical or control system degradation. 

5. Electrode-tip shape monitoring 

Leveraging convolutional neural network-based segmentation, the system models and 

periodically assesses the electrode’s tip geometry. Detecting anomalies or wear extends 

electrode life, minimizes unplanned downtime, and informs maintenance planning. 
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These modules form part of iSteel-Expert vision system which integrates cutting-edge AI techniques to 

reinforce safety, optimize process efficiency, and enhances knowledge preservation in steelmaking 

operations.  

Initial deployment within the industrial EAF environment in Pittini Siderpotenza demonstrate reliable 

detection performance and alerting capability, supporting improved process transparency and 

operator decision-making. Moreover, the results highlight the potential for broader application of 

computer vision in the metallurgical domain and underscore the value of multidisciplinary 

collaboration in Industry 4.0 transformations. 

Future work will focus on large-scale validation of KPIs, refinement of AI modules, and training system 

assessments. 

 

2.7 A Data-Driven Architecture for an Electric Arc Furnace: 
Interoperable ROM-Based Simulation for Steelmaking 
Authors: 

Michel El Haddad, Jalal Possik, Charles Yaacoub, ICL, Junia, Université Catholique de Lille, Lille (France). 

Marco Gotelli, Università di Genova, Genova (Italy) 

 

Electric arc furnaces (EAFs) are central to scrap-based green steel pro-duction, but their complex 

operation complicates real-time optimization and operator training. This paper presents a data-driven 

digital-twin architecture for an industrial EAF that integrates plant measurements, a Long Short-Term 

Memory (LSTM) Reduced-Order Model (ROM) and a simulation-based Virtual Reality (VR) training 

environment. Historical EAF chemical and electrical data are cleaned, engineered, and structured into 

sliding windows to feed an LSTM surrogate that predicts furnace indicators relevant for training. The 

model is deployed as a lightweight inference service and coupled to an EAF simulation and VR 

environment through a High-Level Architecture (HLA)-based middleware, enabling interoperable 

ROM-based scenarios. Preliminary experiments on plant data demonstrate technically feasible end-to-

end integration and acceptable pre-diction accuracy and latency, laying the foundation for higher-

maturity, real-time digital twins for safer and more energy-efficient steelmaking. 

 

2.8 A Remote Expert Virtual System for Enhanced Situation 
Awareness and Process Optimization in Electric Arc Furnace 
Operations 
Authors: 

Giovanni Bavestrelli: Tenova S.p.A., Castellanza (Italy). 

 

This presentation describes the iSteel-Expert project, co-funded by the Research Fund for Coal and 

Steel (RFCS) G.A. 101112102, which implements a Remote Expert Virtual System to enhance Electric 

Arc Furnace (EAF) operations. This system addresses the need for improved situation awareness and 

knowledge preservation in the melting area. iSteel-Expert integrates several Industry 4.0 technologies, 

with a focus on artificial intelligence. It extends human operator sensing capabilities, providing 24/7 

process monitoring and data analysis to suggest corrective actions. This approach aims to improve 
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process efficiency, equipment maintenance, and environmental footprint by integrating with existing 

EAF automation and using real operational data.  

 

2.9 A Data-Driven Digital Twin Architecture for an Electric Arc 
Furnace Using LSTM-Based Reduced-Order Model and 
Distributed Simulation 
Authors: 

Michel El Haddad, Jalal Possik, Charles Yaacoub, ICL, Junia, Université Catholique de Lille, Lille (France). 

 

Digital twins (DTs) are increasingly used in the process industries to couple simulation models, data-

driven analytics and real-time data streams for monitoring, prediction and decision support. In this 

paper, we propose an HLA-based distributed simulation architecture for a data-driven digital twin of 

an industrial electric arc furnace (EAF), with a particular focus on simulation-based operator training. 

The DT combines a process-level AnyLogic model of the EAF with an LSTM-based reduced-order model 

that predicts short-horizon furnace indicators from multivariate time-series data. A Unity-based 

virtual-reality (VR) training environment exposes this digital-twin state to control-room operators in 

immersive training scenarios, while a future IoT federate will connect the federation to plant-side data 

sources. We detail the roles of the three federates, the design of the Federation Object Model (FOM), 

and the time-management requirements for hybrid real-time and accelerated operation. The current 

prototype, implemented as a two-federate setup (simulation + VR) on a single machine, serves as a 

foundation for a future full three-federate deployment and quantitative evaluation of latency, 

scalability and training effectiveness. 

 

2.10 Improving Safety in Steelmaking Operations through 
Advanced Computer Vision and Machine Learning within the 
iSteel-Expert project 
Authors: 

Giovanni Bavestrelli: Tenova S.p.A., Castellanza (Italy). 

 

The iSteel-Expert project pioneers an advanced computer vision and machine learning framework for 

monitoring and analysis of Electric Arc Furnace (EAF) operations within steel plants. Co funded with 

the European Research Fund for Coal and Steel (RFCS) G.A. 101112102, the project's core mission is to 

develop a remote expert virtual system that enhances operator situational awareness, preserves 

expert knowledge, and fosters improved safety and process efficiency in 24/7 industrial environments. 

This presentation focuses on the deployment and performance of several AI-powered vision modules 

designed to monitor critical aspects of the melting phase: 

1. Human presence detection Leveraging deep-learning object detection architectures, the 

system identifies personnel presence in high-risk zones around the EAF. This ensures that 

operators are aware of human location relative to hazardous operations, reinforcing safety 

protocols and minimizing accident risk. 
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2. Electrode smoke detection A deep-learning model analyzes images to detect early signs of 

fumes emissions around the electrodes and roof. Building on pretrained convolutional neural 

networks via transfer learning, this module extracts visual cues to flag potential occurrences 

of dangerous reactions. 

3. Slag door state detection By analyzing camera feeds near the slag door, the system classifies 

whether the door is obstructed. This capability supports automated tracking of slag-removal 

timing and alerts operators to abnormal or unsafe states. 

4. Electrode movement speed estimation Applying optical flow and frame-to-frame correlation, 

the system determines the position of the electrode and its up-and-down velocity. Movement 

monitoring provides critical insights into process control and identifies potential mechanical 

or control system degradation. 

5. Electrode-tip shape monitoring Leveraging convolutional neural network-based 

segmentation, the system models and periodically assesses the electrode’s tip geometry. 

Detecting anomalies or wear extends electrode life, minimizes unplanned downtime, and 

informs maintenance planning. 

These modules form part of iSteel-Expert vision system which integrates cutting-edge AI techniques to 

reinforce safety, optimize process efficiency, and enhances knowledge preservation in steelmaking 

operations.  

Initial deployment within the industrial EAF environment in Pittini Siderpotenza demonstrate reliable 

detection performance and alerting capability, supporting improved process transparency and 

operator decision-making. Moreover, the results highlight the potential for broader application of 

computer vision in the metallurgical domain and underscore the value of multidisciplinary 

collaboration in Industry 4.0 transformations. 

Future work will focus on large-scale validation of KPIs, refinement of AI modules, and training system 

assessments. 

 

2.11 Development of an Intelligent Monitoring System for 
Anomaly Detection in Electric Arc Furnace Steelmaking 
Authors: 

Marco Vannucci, Stefano Pede, Muhammad Waseem Akram, Arslan Siddique, Valentina Colla Scuola 

Superiore Sant’Anna, Pisa (Italy). 

Renato Girelli, Giovanni Bavestrelli: Tenova S.p.A., Castellanza (Italy). 

 

The steel industry's transition toward intelligent manufacturing requires sophisticated monitoring 

systems capable of detecting operational anomalies in real-time. This study presents the development 

and implementation of Artificial Intelligence-based predictive models for automated anomaly 

detection in Electric Arc Furnace operations, conducted within the project entitled “Remote expert 

virtual system enhancing human management capabilities that favors preservation, transfer, and 

continuous evolution of knowledge for steelmaking operations” (Ref. iSteelExpert, Grant Agreement 

No. 101112102)  , which is co-funded by the Research Fund for Coal and Steel of the European Union. 

A comprehensive dataset was collected during normal production operations at an industrial facility. 

The dataset integrated heterogeneous data sources including chemical composition measurements, 
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operational parameters, and electrical signals. Operator-reported anomalies were systematically 

annotated, with some heats exhibiting abnormal events across eight distinct categories, including 

electrodes breakage, roof closing troubles, high-carbon melts, and strong furnace reactions. Several 

machine learning algorithms were evaluated including Random Forest, XGBoost, Histogram Gradient 

Boosting, Support Vector Machine, and AdaBoost. The experimental framework encompassed two 

complementary objectives: generic anomaly detection (identifying any abnormal heat) and specific 

anomaly classification (distinguishing between different anomaly types). Extensive hyperparameter 

optimization was performed to maximize detection capability while maintaining acceptable precision. 

For generic anomaly detection, the models demonstrated robust performance with balanced accuracy 

exceeding 80% and high detection rates. Specific anomaly classification proved more challenging due 

to severe class imbalance. Strategic undersampling approaches dramatically improved detection rates 

for most anomaly types, though requiring careful consideration of the precision-recall trade-off based 

on anomaly severity. 

A proof-of-concept decision support system was developed, integrating genetic algorithms with 

trained predictive models to suggest corrective process adjustments when anomalies are predicted. 

The optimization framework balances avoiding alarms with minimizing deviation from current 

operating conditions while respecting physical and safety constraints.   This represents a novel 

approach combining near real-time ML predictions with actionable operational recommendations in 

Electric Arc Furnace steelmaking. The findings demonstrate that AI-driven monitoring systems can 

effectively detect process deviations, particularly for subtle anomalies difficult for operators to 

consistently identify. Future development will focus on advanced techniques for imbalanced 

classification to further optimize detection capability across all anomaly categories, ultimately 

delivering a practical and reliable monitoring solution for Electric Arc Furnace operations. 

 

2.12 Simulation Based Training for Industrial Operations: 
Interactive Learning for Complex Tasks 
Authors: 

Marina Massei, Kirill Sinelshchikov, Sim4Future, Genova (Italy) 

 

Training Electric Arc Furnace operators requires time, controlled conditions, and supervised exposure 

to plant operations. Many critical events cannot or should not be observed during live training because 

they carry safety risks or depend on rare process conditions. Simulation based training addresses this 

gap by reproducing the operational environment without exposing personnel or equipment to danger. 

The paper presents a simulation-based training environment designed to accelerate the preparation 

of operators in electric arc furnace plants. The system combines structured learning modules, 

multimedia training material, and a fully interactive 3D model of the EAF to reproduce the operational 

sequence from charging to tapping. The platform relies on a backend that records user actions and 

evaluates progress, but its central function is practical, simulation driven familiarization with real 

operating conditions. 

Training begins with guided content that introduces the fundamental process steps, equipment 

configuration, and safety constraints of the furnace area. This establishes the technical baseline before 

the user moves to hands-on simulation. 
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Indeed, the core component is the embedded 3D interactive model. It provides a direct, operational 

representation of the furnace and auxiliary systems, allowing the trainee to perform critical tasks such 

as deslagging, control of foamy slag formation, tapping, tilting etc. Because the environment is 

simulated, users can also experience the direct consequences of wrong decisions without putting 

personnel or equipment at risk. This enables learning by doing, including deliberate exposure to rare, 

hazardous, or cost-sensitive scenarios that cannot be reproduced safely in the production plant. The 

full furnace phases sequence can be observed, manipulated, and repeated, supporting both procedural 

understanding and situational awareness. 

The system serves steel plants where long-standing operational practice must coexist with modern 

methods. It reinforces traditional training by offering a realistic, repeatable, and risk-free reproduction 

of key tasks, while adding the advantages of data collection and performance tracking. The result is a 

unified tool that standardizes operator onboarding, strengthens safety culture, and improves the 

transfer of operational know-how across teams. 

 

2.13 A Cognitive and AI-Based Training Framework for Electric 
Arc Furnace Workforce Development 
Authors: 

Emilio Jiménez, M.M. Pérez de la Parte, Sim4Future, Genova (Italy) 

 

The growing digitalization of Electric Arc Furnace (EAF) steelmaking demands a workforce capable of 

operating increasingly complex and highly automated plants. Traditional training methods—

shadowing, manuals, and classroom-based onboarding—are no longer sufficient to ensure consistent 

operational performance, safety, and rapid adaptation to new technologies. Within the EU iSteel-

Expert project, we are developing an integrated, AI-enhanced training ecosystem aimed at accelerating 

the learning curve of new operators, reducing human error, and supporting continuous upskilling. 

The proposed ecosystem combines three complementary components: 

(1) NotebookLM-style knowledge environments, structured around validated technical documents, 

safety rules, and plant-specific best practices. These systems enable trainees to query complex 

information using natural language, facilitating rapid acquisition of process knowledge and 

reducing dependency on tacit or undocumented expertise. 

(2) Cognitive agents based on the CLEAR architecture, designed to emulate expert operator 

reasoning, attention management and decision-making under stress or uncertainty. These 

agents serve as “virtual mentors” capable of demonstrating correct action sequences, 

highlighting risks, and explaining the rationale behind operational choices. 

(3) A domain-specific training chatbot, deployed as an always-available conversational assistant for 

new employees. The system provides step-by-step support for operational procedures, 

contextual explanations for alarms and process deviations, and interactive quizzes to reinforce 

learning. 

The training architecture has been designed to integrate seamlessly with existing simulators and digital 

twins developed elsewhere in the project, providing a cognitive layer oriented toward human learning 

rather than process modelling. Early evaluations indicate the potential to reduce onboarding time, 

decrease procedural errors in simulated scenarios, and improve retention of complex operational 

concepts compared with conventional methods. 
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In addition to supporting new operators, the proposal enables continuous development for 

experienced personnel through scenario-based training, “what-if” exercises guided by cognitive 

agents, and automated feedback based on decision sequences. The approach also enhances safety by 

reinforcing correct responses to abnormal or hazardous operating conditions. 

This contribution presents how AI-driven tools, cognitive modelling and structured knowledge 

platforms can modernize workforce development in EAF steelmaking, addressing a critical need 

identified by industry stakeholders and aligning with the strategic objectives of EEC-EMECR 2026. 

 

2.14 Internal seminars and dissemination events 
Due to need to finalize the main technical achievements in due time to carry out the on-site validation 

stages, the Consortium decided to develop the internal dissemination activities in the last semester of 

the project. To this aim, a calendar has been elaborated at the beginning of 2026 related to the 8 

internal dissemination events (5 seminars and 3 pilot/training sessions) to be developed online, for the 

personnel of the beneficiaries of the consortium, and focused on different aspects of the tools and 

technologies developed within the project. 

Depending on the topic, each event was chaired and one partner, who had the full responsibility of the 

organisation of the event, the preparation of the material and, when applicable, the invitation of 

external speakers. Together with Tenova, the personnel of all the beneficiaries who was directly 

involved in iSteel-Expert was responsible to forward the invitation to each event to whom it might 

concern inside His/Her company/institution. 

The second and third seminars were also open to external people, that were mainly researchers, 

technical experts and stakeholders, therefor it also represented the fourth seminar of the project. It 

was organised by Université Catholique del Lille (UCL) in the form of a dedicated iSteel-Expert 

workshop at the École du Numérique – EDN. The duration of each session was approximately 1 hour, 

and they were attended by 40 participants, including 15 in person and 25 remotely. The seminar 

presented the integration of AnyLogic simulation and a Unity-based virtual-reality environment 

through High-Level Architecture (HLA) for immersive Electric Arc Furnace operator training. Its purpose 

was to explain the platform’s architecture, interoperability, use of historical plant data and reduced-

order modelling, as well as the principal design and implementation choices. The session held on May 

26 also featured a live demonstration of the developed platform: the participants onsite and 

connected remotely had the possibility to experience the immersive Virtual Reality training 

environment developed around the industrial context of Siderpotenza. 

An overview of the internal dissemination events is provided in Table 2 for generic internal partners 

events and in Table 3 for pilot training sessions.  
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Table 1. List of internal partners’ events. 

Title Subject Organiser Date & Time #Participants 

Use of AI within 
iSteel-Expert for 
monitoring 
purposes 

Introduction on the AI technologies adopted by 
SSSA in the context of the project for non-
experts: basic principles and methodologies. 

SSSA March 17 

3:00-4:00 pm 

16 

Metrics for 
monitoring of the 
EAF process 

Introduction to the KPIs adopted for monitoring 
of the EAF process with the involvement of 
process engineers, shift supervisors, and furnace 
operators - Dual-mode event 

Language: ITALIAN 

SIDER June 11 

10:00-12:00 am 

30 

EAF simulation 
solutions in iSteel-
Expert 

Conceptual simulation models developed within 
iSteel-Expert and their integration for decision-
support, training and education purposes. The 
session would provide a high-level overview 
aimed at non-expert partners, addressing the 
role of simulation models, their interactions, and 
how they can be effectively used both for 
decision-making and for educational and 
training activities within the project context. 

UNIRIO May 29 

10:00-11.30 am 

12 

Gender equity and 
digitalization: 
opportunities and 
threats 

The seminar includes the following speeches: 

 Prof. A. Loretoni (SSSA): Invisibilization, 
stereotypes and gender bias in AI 

 Dr. F. Merenda (SSSA): AI, robot-design 
and feminized jobs  

 Dr. D. Majidi (President of Donne 4.0): 
Empowering women in tech 

SSSA May 19  

2:30-3:30 pm 

23 

The iSteel-Expert 
project: 
challenges and 
results 

An overview of the project addressing people 
who did not take part to the project, to 
summarise main achievements and forthcoming 
challenges. 

TENOVA June 25  

3:00-4:30 pm 

19 

 

Table 2. List of pilot training sessions. 

Title  Subject Organiser Date  #Participants 

Data analysis and 
performance 
assessment within 
iSteel-Expert 

Training session on iSteel-Expert dashboards 
developed for: 

 Basic data analysis  

 Defining training sets for models  

 Assessing models performance  
 Presenting KPIs that measure the system's 

specific contribution to site performance 
improvement 

TENOVA April 29  

3:00-4:30 pm 

20 

Use of the training 
simulator: Session 
I 

Use of the training simulator developed within 
the project: Part I 

UNICL May 22 

2:00-3:00 pm 

40 

Use of the training 
simulator: Session 
II 

Use of the training simulator developed within 
the project: Part II 

UNICL May 26,  

2:00-3:00 pm 

40  
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2.15 Revision of the dissemination strategy and plans for 
dissemination beyond project conclusion 
Overall, the dissemination strategy established in the Dissemination and Communication plan 

(Deliverable D6.2), proved to be effective, and the Consortium was proactive in implementing it. 

Nonetheless, in the third year of the project it became evident that the established target values for 

some dissemination KPIs were overambitious a not realistically achievable in the time frame of the 

project and with the given budget. Therefore, a twofold approach has been implemented, also 

considering that some outcomes of the project became available only in the last month: 

A. The target values of some KPIs were decreased. In particular: 

o The target number of presentations/posters discussed in international scientific 

events was decreased from 40 to 15. 

o The target number of articles in well reputed scientific Journals in Open Access mode 

was decreased from 6 to 3. 

B. The Consortium planned some dissemination actions spanning one year after the official 

project conclusion. In particular,  

o Sim4Future will provide a presentation focused on training and autonomous vehicles 

in hazardous environments including steelworks at the 18th International MODSIM 

World Conference, Alexandria (Virginia, USA) August 18-19, 2026. 

o Sim4Future also plans to continue some experimentations and Siderpotenza, and 

plance to produce a conference/journal publication once enough data will be gathered 

for the experiments.  

o SSSA plans to submit one paper to a Journal related to the AI-based anomaly detection 

strategy from process data, which was preliminarily presented at EEC 2026, as more 

experiments have been carried out in the last month of the project, whose outcome 

is not yet published. 

o SSSA is partner of the Erasmus+ project entitled “Skills Alliance for the Green, Digital 

and Social Transformation of the Energy Intensive Industries” (SKILLS4EII – G.A. 

101184954), which analyses, among other topics, the demands for new training 

solutions for Energy-Intensive Industries, including the steel and engineering sectors. 

SSSA already identified iSteel-Expert as exemplar solution to support upskilling of 

personnel in the EAF area and will involve some partners of the Consortium in some 

meetings to showcase the experience and find further opportunities to exploit the 

project outcomes. 

Moreover, the Consortium realized that the KPI “No of downloads for the published papers overall” 

was not meaningful, as not all the publishers provide access to this number. For instance, in the case 

of the paper published by SSSA and Tenova on the Journal La Metallurgia Italiana, this figure is not 

available. Therefore, the decision was taken to eliminate this KPI. 

 

2.16 Achievement status of the established dissemination 
targets 
The dissemination actions which were carried out in the third year enabled a good progress in the 

achievement of most target values for the Key Performance Indicators (KPIs) of dissemination actions 

established within the Dissemination and Communication plan (Deliverable D6.2), such as summarised 

in Table 1. In particular, the ESTAD 2025 and the AISTech 2026 Conferences and Exhibitions proved to 



 
 

 

  

 

26 

D6.8 Report on dissemination activities - 

final version 

be very effective and generated relevant feedback on the project, thanks to their huge and qualified 

audience and to the presence of TENOVA also as exhibitor. Moreover, the strong visibility of the project 

at the very relevant EEC 2026 conference and exhibition, where the Final Project’s Workshop took 

place and a booth dedicated to the project was established (see Subsection 3.4) provided a further 

contribution to spreading the project outcomes. Nonetheless, the target values for 3 of the established 

KPIs were not achieved, but the Consortium is keen to implement actions which can allow achieving 

them after the project conclusion. 

 

Table 3. Comparison between target and actual values of the established KPIs for the dissemination 
activities. 

Dissemination 
activity 

KPI Dissemination Target 
Current 

value 
% vs 

target 
Status 

Scientific and 
technical papers 

No of articles in well reputed scientific 
Journals in Open Access mode. 

3 1 33% 
 

Presentations, 
lectures, posters 
in conferences, 
congresses and 
workshops 

No of papers published in proceedings of 
international conferences and workshops 

10 10 100% 
 

No of presentations/posters discussed in 
international scientific events 

15 17 113% 
 

No of persons in the general audience 
reached in the attended scientific events 

5000 ≈20300 406% 
 

Internal seminars 
and dissemination 
events 

No of internal partners’ events;  5 5 100% 
 

No of pilot training sessions related to the 
outcomes of the project and some of the 
developed tools 

3 3 100% 
 

Webinars and 
seminars on 
iSteel-Expert 
outcomes 

No of webinars and seminars 3 4 125% 
 

No of persons overall attending the held 
webinars and seminars 

150 75 50% 
 

Presentations in 
events promoted 
by EU initiatives, 
platforms, and 
associations 

No of presentations 2 2 100% 
 

No of experts and industrial representatives 
reached in the presentation events 

100 255 255% 
 

Collaboration and 
synergies with 
other CSP and 
HEU projects 

No of projects contacted for potential 
synergies in terms of knowledge exchange 
and future project scale-up 

5 3 60% 
 

No of joint activities put in place with some 
of the previously identified and contacted 
projects 

2 1 50% 
 

iSteel-Expert final 
Workshop 

No of presentations held during the 
Workshop both by iSteel-Expert beneficiaries 
and by external experts 

5 6 120% 
 

No of attendees 100 120 120% 
 

  



 
 

 

  

 

27 

D6.8 Report on dissemination activities - 

final version 

3. Communication activities 
Communication activities mostly aim at promoting the project itself and its impacts among the 

identified groups. The following main Communication Objectives (CO) were defined:  

CO1. to raise awareness in the steel community of the benefits of the iSteel-Expert technologies 

and solutions in terms of socio-economic and environmental sustainability of the steel 

production cycle; 

CO2. to raise awareness and favour opportunities for transferability of concepts;  

CO3. to raise awareness among European Commission (EC), Public Authorities and policymakers 

to foster cooperation in spreading the benefits of the iSteel-Expert outcomes and solutions; 

CO4. to involve workers and young talents in further development and deployment of the iSteel-

Expert tools and solutions and create among them awareness on their impact by also 

promoting connected career opportunities;  

CO5. to promote gender equality and integrate gender dimension in research and innovation 

activities. 

Based on the strategy elaborated at the very beginning of the project, the communication activities 

implemented by the iSteel-Expert Consortium aimed at raising awareness of the project objectives and 

benefits in the steel community, providing updated information on research activities and outcomes 

and informing about dissemination events attended by the Consortium members. All communication 

actions are intentionally focuses on technical objectives, activities, and results of the project.  

The communication strategy mostly exploited the project website, the social media LinkedIn and some 

presentations made by single partners on more general topics connected to iSteel-Expert. Moreover, 

in the second year of the project, 2 newsletters and 3 press releases were issued. 

 

3.1 Project website 
The iSteel-Expert website (https://www.isteel-expert.eu/ ) is online since December 2023. It registered 

about 2500 total views (about 7800 events) from 850 different users mostly from Europe and North 

America. Figure 5 shows the time trend of the visits of the website since the first day it was online until 

June 2025, while Figure 6 shows the geographical distribution of the visitors of the project website. 

 

 

Figure 5. Time trend of the number of visitors of the project website starting from 01.12.2023. 

 

Day 

https://www.isteel-expert.eu/
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Figure 6. Geographical distribution of the visitors of the project website. 

 

From the website, about 4750 document downloads were registered, among which 2220 downloads 

of the project newsletters. 

The project website was updated by adding news whenever applicable and by making available public 

documents, such as public deliverables, newsletters and brochures. One subsection was added to the 

publication section, which is dedicated to the videos. 

 

3.2 LinkedIn Account 
A LinkedIn account was created for the project at the end of July 2023 (see also Deliverable D6.2) and 

at the date of delivery of the present documents holds 1560 followers. 43 posts were published, which 

gathered a total of more than 41500 impressions and 135 reposts. The time trend of the visitors who 

accessed the iSteel-Expert page on LinkedIn (based on the LinkedIn analytics) is shown in Figure 7, 

while the distribution of their sectors is shown in Figure 8. 
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Figure 7. Time trend of the visitors of the LinkedIn page of the project. 

 

 

Figure 8. Distribution of the visitors among sectors of the LinkedIn page of the project. 

 

3.3 Newsletters, press releases and videos. 
In line with the target established in the Dissemination and Communication plan, a total of 3 

newsletters were issued in the third year of the project, focusing on different aspects of the work 

carried out by the different members of the project Consortium.  

Overall, 7 Newsletter were issued along the project duration. 

Moreover, the following 3 press releases were issued: 

1. an article in Italian entitled “L’intelligenza artificiale entra nell’acciaieria: sicurezza e 

innovazione con il progetto iSteel-Expert” published by Tenova in December 2025 on Open 

Innovation, an online platform of Regione Lombardia dedicated to innvoation. The article is 

available online at https://www.openinnovation.regione.lombardia.it/en/news/news/8942/l-

ai-entra-in-acciaieria-pi-sicurezza-e-innovazione-con-il-progetto-is and its English translation 

is provided in Appendix II.  

2. An article in French entitled “iSteel-Expert, un jumeau numérique qui accompagne l’industrie 

sidérurgique” published by UCL in March 2026 on Twin+, an online information and community 

portal in French entirely dedicated to digital twins, artificial intelligence and immersive 

technologies such as virtual reality. The article is available online at 

https://www.twinplus.fr/articles/63663b16-a517-f111-8332-6045bd954af1/isteel-expert-un-

jumeau-numerique-qui-accompagne-l-industrie-siderurgique- and its English translation is 

provided in Appendix III. 

https://www.openinnovation.regione.lombardia.it/en/news/news/8942/l-ai-entra-in-acciaieria-pi-sicurezza-e-innovazione-con-il-progetto-is
https://www.openinnovation.regione.lombardia.it/en/news/news/8942/l-ai-entra-in-acciaieria-pi-sicurezza-e-innovazione-con-il-progetto-is
https://www.twinplus.fr/articles/63663b16-a517-f111-8332-6045bd954af1/isteel-expert-un-jumeau-numerique-qui-accompagne-l-industrie-siderurgique-
https://www.twinplus.fr/articles/63663b16-a517-f111-8332-6045bd954af1/isteel-expert-un-jumeau-numerique-qui-accompagne-l-industrie-siderurgique-
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3. An article in Italian and English published at the beginning of July 2026 online on Sant’Anna 

Magazine, the official online publication of SSSA. The article is available online at 

https://www.santannapisa.it/it/news/progetto-isteel-expert  

As far as the publication on EC communication means is concerned, SSSA contacted the Project Officer 

for support, an online meeting was held and a submission is being panned covering several RFCS 

projects.  

Overall, 6 press releases were issued along the project duration, in line with the established target. 

Finally, 3 videos have been realised by SSSA  

 Two videos were realised by April 2026 to equip the iSteel-Expert’s booth at the exhibition 

held during the EEC 2026 Conference (see Subsection 3.4). Video No 1 provides an overview 

of the different components of the iSteel-Expert solution and was built by merging videos and 

presentations provided by all the members of the Consortium. Video No 2 focused on the 

iSteel-Expert solution for monitoring and presented the data gathering tool, the iSteel-Expert 

dashboards and the Artificial-Intelligence-based processing of images and videos that have 

been investigated throughout the project. 

 the third Video was realised in June 2026 starting from Video No 2 and focusing on the 

different ways Artificial Intelligence was applied in the project, to accompany the above-listed 

press release No 2 published on Sant’Anna Magazine. 

All the Videos were revised and approved by the coordinator before publication and are now publicly 

available on a dedicated subsection of the project’s website. 

 

3.4 iSteel-Expert’s booth at EEC2026 
In the occasion of the Conference EEC 2026, where the final workshop of the project was held, Tenova 

organised a booth completely dedicated to the project, where the different partners of the project 

could present and discuss the project results with all the participants to the conference (see Figure 9). 

The booth was equipped with a screen, where two videos realised by SSSA where continuously run. 

 

 

Figure 9. The iSteel-Expert’s booth at the EEC 2026 exhibition. 

https://www.santannapisa.it/it/news/progetto-isteel-expert
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3.5 Revision of the communication strategy and plans for 
dissemination beyond project conclusion 
Such as for dissemination, also for communication activities the strategy established in the 

Dissemination and Communication plan (Deliverable D6.2) overall proved to be effective, and the 

Consortium was proactive in implementing it. Nonetheless, in the third year of the project it became 

evident that the established target values for some communication KPIs were overambitious a not 

realistically achievable in the time frame of the project and with the available budget. Therefore, such 

as for dissemination activities, a twofold approach has been implemented, also considering that some 

outcomes of the project became available only in the last month: 

A. The target values of some KPIs were decreased. In particular: 

o The target number of views of the project website was decreased from 10000 to 2500. 

o The KPI “No of persons in the total audience reached” turned out to be difficult to 

compute differently from the No of views, therefore it was eliminated, being 

redundant. 

o The target number of readers of the project’s newsletters was decreased from 5000 

to 4000. 

o The target number of social media followers was decreased from 3000 to 1500. 

o The target number of exhibitions or trade fairs attended was decreased from 6 to 4. 

B. The Consortium planned some communication actions spanning one year after the official 

project conclusion. In particular: 

o SSSA will keep on following the submission of a joint publication on EC communication 

means. 

o The project webpage and LinkedIn account will remain active and Tenova and SSSA 

are committed to vitalise them with posts related, for instance, to further exploitation 

or dissemination actions (e.g. new papers) concerning the project outcomes. 

o The academic partner will keep on using some of the project outcomes in their lessons 

and seminars devoted to undergraduate and PhD students. 

 

3.6 Achievement status of the established communication 
targets 
Table 4 present the final value of the established KPIs for communication activities and compares them 

with their target values. Such as for dissemination, also for communication activities the actions which 

were carried out in the third year enabled a good progress in the achievement of most target values 

for the Key Performance Indicators (KPIs) of communication established within the Dissemination and 

Communication plan (Deliverable D6.2).  
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Table 4. Comparison between target and actual values of the established KPIs for the communication activities. 

Communication activity KPI Communication Target 
Actual 
value 

% vs 
target. 

Status 

Project website with 
dedicated contents. Link 
to partners’ website. 
Sharing public 
deliverables, reports, and 
training material 

No of views by M34 2,500 2500 100% 
 

No of documents downloads 1,000 4750 475% 
 

Newsletters and bulletins 

No press of releases with news, 
events, and information of interest 
(target 2/y) 

6 7 117% 
 

No of newsletters with news, events, 
and information of interest (target 
2/y) 

6 7 117% 
 

No of readers 4,000 ≈4000* 100% 
 

Production of 
communication material 

No of leaflets/brochures produced in 
the project. 

2 2 100% 
 

No of videos generated during the 
project. 

2 3 150% 
 

Press releases to 
newspapers and social 
media. 

No of social media followers 1,500 1560 104% 
 

No of persons in the reached audience 5,000 ≈16000# 320% 
 

Presentations in events 
organized by or relevant 
to EU, platforms, and 
associations. Publications 
on EC’s communication 
channels 

No of clustering events at EU level 1 2 200% 
 

No of publications on EC 
communication means 

1 0 0% 
 

Attendance to 
exhibitions/trade fairs 

No of exhibitions or trade fairs 
attended 

4 4 100% 
 

Overall No of persons in the audience 
of the attended exhibitions and trade 
fairs 

2,500 ≈19000 760% 
 

Communications and 
seminars dedicated to 
students and young 
minds 

Overall no of students reached 300 20 7% 
 

Communications and 
seminars dedicated to 
gender equality 

No of presentations on gender 
equality in project event  

1 1 100% 
 

No of sessions on career opportunities 1 0 0% 
 

* This value is estimated from the newsletters downloads from the website and assuming that 20% of the impressions of the 

LinkedIn posts containing the newsletters and the press release correspond to readers of the document. 
# This value is computed by summing the number of visitors of the LinkedIn account, the views of the press releases and 5% 

of the readers of the newspaper “Il Tirreno” in its paper and online version (≈12300). 
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4. Conclusions 
In the last year of the project the iSteel-Expert consortium strongly intensified the Dissemination and 

Communication activities, by focusing on presentation in conferences, seminars and webinars. 

The Final project Workshop was organised in a very successful way in the context of a major conference 

in the field and was animated by very interesting discussion with experts in the steel field, by gathering 

a very good feedback on the project achievements. 

As some of the outcomes of the project were validated in the last months of the project, the 

publication on scientific journal was less intense than foreseen, but especially the academic members 

of the Consortium are committed to fill this gap also beyond the project duration, as this aspect is fully 

aligned with their institutional mission.  

Overall, the elaborated Dissemination and Communication plan proved to be effective, although some 

of the target values established for the selected Dissemination and Communication KPIs turned out to 

be very ambitious and had to be decreased. In general, the partners showed a very positive and 

collaborative attitude in spreading research objectives, ambitions, concepts and outcomes.  

This enabled a consistent progress on the achievement of the established target values of some of the 

identified KPIs for Dissemination and Communication. 

The Consortium is keeping on disseminating and communicating the project outcomes as well as 

seeking connections and identifying opportunities for synergies with other ongoing and future EU-

funded research initiatives. 
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5. Appendix I – Information on attended 

Dissemination events 

6.1 ESTAD 2025 
Event information   

Event name (and acronym) 7th European Steel and Application Days (ESTAD 2025) 

Type of event Conference and Exhibition 

Date October 6-9, 2025 

Location Verona (Italy) 

Geographic coverage Europe 

Type of audience Steel Companies, OEMs, RTOs, Academia. 

Approximate size of audience 870 

Short description Since 2015, ESTAD is the major European conference focused on steel, 
and is widely known as great opportunity for all actors in the sector to 
meet, exchange their ideas, perform fruitful discussion and create 
new professional relationships involving technology providers, 
suppliers, producers and customers. The event is focused on the 
technological advances, changes of the supply chain involving the raw 
materials and energy sources, transformation of the production 
processes and plants to accomplish the twin transition (ecological and 
digital) and the new perspective of steel application. 
The conference topics were: 

 Ironmaking 
o Cokemaking 
o Sintering and pelletising 
o Blast furnace ironmaking 
o Direct reduction and smelting reduction 

 Steelmaking 
o Oxygen steelmaking 
o Electric steelmaking 
o Continuous casting, near-net shape casting and 

ingot casting 

 Steel materials and their applications, additive 
manufacturing, surface technologies 

 Hydrogen-based steelmaking, CO2 mitigation, 
transformation / environment /energy 

Digital transformation. 

Information about dissemination activity 

Presentation title AI-Powered IT Infrastructure for Enhanced Safety in EAF Operations 

Presenter Valentina Colla (SSSA) 

Other partners involved Tenova 

Hashtag(s) for Social Media #steel #research #metallurgy #EAF #Artificialintelligence 
#machinelearning #RFCS #IndustrialInnov 

Attachments  

(e.g. agenda, invitation) 

Program of the event 
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6.2 IPTA 2025 
Event information   

Event name (and acronym) 14th International Conference on Image Processing, Theory, Tools and 
Applications, IPTA 2025 

Type of event Conference 

Date October 13-16, 2025 

Location Istanbul (Turkey) 

Geographic coverage Europe, Asia 

Type of audience Computer Vision experts and researchers from industry and 
academia, PhD students 

Approximate size of audience ≈100 persons. 

Short description IPTA 2025 gathered international researchers, innovators, educators, 
and practitioners in image processing for attending extensive 
educational high-level materials, sharing their achievements, 
exchanging their experiences and discussing future orientations. The 
conference provides an excellent forum to meet and discuss various 
important issues on image processing and applications. Topics 
included but are not limited to: 

 Image formation, scanning, display and printing 

 Image and video processing, coding and compression 

 Pattern recognition and computer vision 

 Perceptual analysis of images and video 

 Image forensics and security 

 Machine Learning methods for signal image and video analysis 

 Virtual and augmented reality 

 Artificial Intelligence for weather and climate modelling 

 Applications 

Information about dissemination activity 

Presentation title  Context-Aware Simulation with Machine Vision for Industrial 
Safety 

 EAFvision: Real-Time Automated Safety Surveillance in Electric 
Arc Furnaces Using Deep Learning Models 

Presenter  Filippo Ghisi (UNIGE) 

 Marco Vannucci (SSSA) 

Other partners involved TENOVA 

Hashtag(s) for Social Media #steel #metallurgy #ElectricArcFurnace #ArtificialIntelligence 
#MachineLearning #ComputerVision #safety #training 
#SituationAwareness #Digitalization #TwinTransition 

Attachments 

(e.g. agenda, invitation) 

Program 
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6.3 ESTEP Annual Event 2025 
Event information   

Event name (and acronym) ESTEP Annual Event 2025: How decarbonisation, digitalisation and 
circular solutions forge the sustainable European steel future 

Type of event Conference  

Date October 20-30, 2025 

Location Udine (Italy) 

Geographic coverage Europe 

Type of audience Steel Companies, OEMs, RTOs, Academia. 

Approximate size of audience ≈200 

Short description The ESTEP Annual Event 2025 aims at bringing together the European 
steel community to explore research and innovation in 
decarbonization, digitization, and circular solutions that will shape the 
sustainable future of the European steel industry. 

Achievements, challenges, and future perspectives will be examined 
through contributions from diverse European steelmaking 
stakeholders and presentations of ongoing projects under the Clean 
Steel Partnership. The event will foster dialogue between the steel 
sector and other key industries engaged in the European Green Deal—
such as for e.g. cement, water, and aluminium—to promote industrial 
symbiosis and cross-sector collaboration.  

The topics of the event were: 

 Decarbonisation 

 Digitalisation upskilling and social innovation 

 Circular economy 

 Resource and energy efficiency 

Industrial symbiosis and sector coupling 

Information about dissemination activity 

Presentation title Enhancing Steelmaking Operations through Advanced Computer 
Vision and Machine Learning within the iSteel-Expert Project 

Presenter Giovanni Bavestrelli (TENOVA) 

Other partners involved SSSA, Siderpotenza 

Hashtag(s) for Social Media #steel #training #digitalisation #EAF 

Attachments 

(e.g. agenda, invitation) 

Program 
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6.4 DTMI 2025 
Event information   

Event name (and acronym) International Workshop Carlo Longaretti on Digital Tools for the 
Metallurgical Industry - DTMI 2025 

Type of event Conference (Scientific Event) 

Date November 27-28, 2025 

Location Bergamo, Italy 

Geographic coverage Italy, Europe 

Type of audience Experts in digital tools for the steel and metal sectors, PhD students, 
Industry 

Approximate size of audience 81 persons. 

Short description The Workshop was performed through invited presentations and on 
the basis of the selection of the abstracts sent by authors and 
companies interested in sharing their updated knowledge on the 
following topics. The following topics were considered: 

 Artificial Intelligence Tools and Application 

 Data Mining and Machine Learning Tools 

 Computational simulation and modeling 

 Simulations of metallurgical phenomena 

 Improvement of the process efficiency 

 Digital Twins 

 Application of digital tools for quality assurance 

 Innovative computational approach 

 Control and simulation of Plastic Deformation 

 Control and simulation of Melting and Solidification Process 

 Control and simulation of the Thermal Treatments 

 Simulation of Microstructural Evolution 

 Robotics 

 Recent Trends and Developments 

 Succeful and promising applications of the digital tools in the 
metallurgical fields 

Information about dissemination activity 

Presentation title  Digital Transformation in Steel Manufacturing: An AI-Driven 
Monitoring and Safety Framework for EAF Operations. 

 Improving steelmaking operations through advanced 
computer vision and machine learning within the iSteel-
Expert Project. 

Presenter  Valentina Colla (SSSA) 

 Giovanni Bavestrelli (Tenova) 

Other partners involved Siderpotenza 

Hashtag(s) for Social Media #steel #training #digitalisation #EAF 

Attachments 

(e.g. agenda, invitation) 

Program 
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6.5 I-ESA 2026 
Event information   

Event name (and acronym) I-ESA (Interoperability for Enterprise Systems and Applications) 
Conference 2026 

Type of event Conference (Scientific Event) 

Date April 13-16, 2026 

Location Funchal (Madeira Islan), Portugal 

Geographic coverage Europe 

Type of audience Software experts, PhD students, Industry 

Approximate size of audience ≈150 persons. 

Short description The I-ESA conference series is the premier international forum for 
advancing Enterprise Interoperability (EI) - the capacity of 
organizations and systems to seamlessly collaborate, exchange 
information, and operate across technological, organizational, and 
geographic boundaries. In today's complex and fast-evolving digital 
landscape, interoperability is no longer just a technical concern—it is 
a strategic enabler. The I-ESA conference addresses a broad range of 
emerging and mission-critical themes, including: 

 Digital Sovereignty and Data Governance, ensuring 
organizations maintain control over their digital assets while 
engaging in global ecosystems 

 Resilient and Sustainable Enterprise Architectures, enabling 
businesses to adapt to uncertainty while supporting 
environmental and economic sustainability 

 Interoperability in Decentralised and Distributed Systems, 
such as blockchain, multi-agent systems, and edge 
computing 

 AI-Driven Interoperability and Automation, using artificial 
intelligence to enhance seamless collaboration between 
systems and organizations 

 Human-Centric Interoperability, where people remain at the 
center of decision-making and system interaction 

 Standardisation and Compliance in Interoperability, 
promoting global consistency, interoperability-by-design, 
and regulatory alignment 

 Interoperability in Emerging Technologies, exploring 
integration across technologies like quantum computing, IoT, 
and digital twins 

 AI and Learning Systems for Sovereign and Adaptive 
Interoperability, enabling smart, self-configuring enterprise 
systems 

 Cybersecurity and Trust in Interoperable Ecosystems, 
ensuring secure and reliable collaboration across shared 
infrastructures 

 Interoperability for Sustainable Manufacturing and Green 
Ecosystems, accelerating the shift to low-carbon, circular 
production models 

 AI-Powered Green Energy Systems, enabling intelligent, 
interoperable, and sustainable energy solutions 
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 Interoperability for Defense, Security, and Strategic 
Autonomy, supporting sovereignty in critical national and 
industrial infrastructures 

Information about dissemination activity 

Presentation title A Data-Driven Architecture for an Electric Arc Furnace: Interoperable 
ROM-Based Simulation for Steelmaking 

Presenter Michel El Haddad (UNICL) 

Other partners involved UNIGE (Subcontractor of SIM4FUTURE) 

Hashtag(s) for Social Media #Simulation #Modeling #DigitalTwin #IoT 

Attachments 

(e.g. agenda, invitation) 

Program overview and detail of the session where the paper has been 
presented. 
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6.7 AISTECH 2026 
Event information   

Event name (and acronym) Annual Iron and Steel technology Conference and Exposition AISTech 
2026 

Type of event Conference and Exhibition  

Date May 4-7, 2026 

Location Pittsburgh, PA, USA 

Geographic coverage World 

Type of audience Steel Companies, OEMs, RTOs, Academia. 

Approximate size of audience ≈9600 

Short description AISTech is one of the major conferences worldwide in the steel field, 
covering all aspects of iron and steel production and manufacturing as 
well as auxiliary processes. It includes more than 100 technical 
sessions treating significant research developments covering all the 
technologies involved in ironmaking and steelmaking. 

The conference program is developed by technology committee 
members representing iron and steel producers, their allied suppliers 
and related academia. The technology committees focus on 
ironmaking, steelmaking, finishing processes, and various engineering 
and equipment technologies. 

Information about dissemination activity 

Presentation title A Remote Expert Virtual System for Enhanced Situation Awareness 
and Process Optimization in Electric Arc Furnace Operations 

Presenter Giovanni Bavestrelli (Tenova) 

Other partners involved  

Hashtag(s) for Social Media #iSteel-Expert 

Attachments 

(e.g. agenda, invitation) 

Detailed program available online  
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6.8 ANNMSIM 2026 
Event information   

Event name (and acronym) Annual Modeling and Simulation Conference (ANNSIM 2026) 

Type of event Conference (Scientific Event) 

Date May 4-7, 2026 

Location Orlando, Florida, USA 

Geographic coverage Europe, America 

Type of audience Modelling and Simulation experts, PhD students, Industry 

Approximate size of audience ≈170 persons. 

Short description Hosted by The Society for Modeling and Simulation International 
(SCS), the Annual Modeling and Simulation Conference covers state-
of-the-art developments in Modeling & Simulation (M&S). The 
conference includes keynote speeches presented by technology and 
industry leaders, technical sessions, and tutorials for professional 
development. Scientists, engineers, managers, educators, and 
business professionals who develop or use M&S methodologies and 
tools are invited to participate and present original contributions. 
ANNSIM 2025 invited original contributions to the theory, 
methodology, and practice of modelling and simulation in any 
discipline. 

Information about dissemination activity 

Presentation title A Data-Driven Digital Twin Architecture for an Electric Arc Furnace 
Using LSTM-Based Reduced-Order Model and Distributed Simulation 

Presenter Michel El Haddad (UNICL) 

Other partners involved  

Hashtag(s) for Social Media #Simulation #Modeling #DigitalTwin #IoT 

Attachments 

(e.g. agenda, invitation) 

Not available 
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6.8 EEC 2026 
Event information   

Event name (and acronym) 14th European Electric Steelmaking Conference (EEC 2026) 

Type of event Conference (Scientific Event) 

Date May 11-13, 2026 

Location Milano, Italy 

Geographic coverage Europe 

Type of audience Steel Industry, RTOs and Academia representatives working in the 
steel sector 

Approximate size of audience 441 persons. 

Short description The conference covered a wide range of topics related to EAF-based 
steel production and other electric-based processes. Steel 
manufacturers and producers, Equipment suppliers and technology 
providers, Researchers and academics, Policy makers and regulators, 
Environmental consultants, Industry analysts and investors could 
meet and share knowledge and best practices, identify new research 
areas and collaboration opportunities, develop strategies to address 
industry challenges and promote sustainable and efficient electric 
steelmaking practices.  

EEC2026 was held in conjunction with the 5th International Conference 
on Energy and Material Efficiency and CO2 Reduction in the Steel 
Industry – EMECR, a recognized forum for high-level discussions on 
environmental related topics such as CO2 reduction, materials 
efficiency and product life cycles in steel industry worldwide. 

Information about dissemination activity 

Presentation title  Improving Safety in Steelmaking Operations through 
Advanced Computer Vision and Machine Learning within the 
iSteel-Expert project 

 Development of an Intelligent Monitoring System for 
Anomaly Detection in Electric Arc Furnace Steelmaking 

 Simulation Based Training for Industrial Operations: 
Interactive Learning for Complex Tasks 

 A Cognitive and AI-Based Training Framework for Electric Arc 
Furnace Workforce Development 

Presenter  Giovanni Bavestrelli (Tenova) 

 Valentina Colla (SSSA) 

 Kirill Sinelshchikov (Sim4Future) 

 Emilio Jiménez (UNIRIO) 

Other partners involved Siderpotenza 

Hashtag(s) for Social Media #steel #metallurgy #RFCS #research #project #dissemination 
#ArtificialIntelligence #Safety #EAF #Digitalization #TwinTransition 

Attachments 

(e.g. agenda, invitation) 

Program of the event 
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6. Appendix II: English translation of the press 

release issued on Open Innovation. 
 

Artificial intelligence enters the steelworks: safety and innovation with the iSteel-Expert 

project 

 

In the heart of modern steelworks, where extreme temperatures and massive machinery coexist with 

the need to achieve maximum efficiency, worker safety remains a crucial challenge. It is in this context 

that the iSteel-Expert project is developing an intelligent system with an ambitious goal: to improve 

process efficiency and drastically reduce risks in electric arc furnace (EAF) plants, thanks to an IT 

infrastructure powered by artificial intelligence. 

A high-risk environment 

Electric Arc Furnaces are essential plants for the green transition and for the implementation of circular 

economy models in steel production, thanks to the efficient recycling of scrap metal, but they operate 

in extreme conditions: temperatures above 1,600 °C, emissions of harmful fumes and the use of very 

high power equipment. 

Despite advances in training and safety procedures, human error remains a critical factor. Hence the 

need for automated solutions that can monitor processes and intervene before an anomaly turns into 

an accident. 

Data, sensors and artificial intelligence 

The system is based on a network of sensors - cameras, microphones and accelerometers - located at 

key points of the plant. These devices constantly gather visual, acoustic and vibrational data, which are 

processed by computer vision algorithms, also based on machine learning tools, such as neural 

networks, to detect smoke, flames, operational anomalies or the presence of operators in hazardous 

areas. 

With an intuitive end-user interface, the system provides operators with an up-to-date picture and 

generates alarms when it detects hazardous conditions. All this is done with a processing speed lower 

than 1 second per image, enough to allow fast reactions. 

Promising results 

During production, the model proved effective in recognizing potentially hazardous situations 

(presence of individuals in risk areas), with 96% accuracy and fast response times. Even in detection of 

smoke and flames, the model achieved a correctness rate of 95%, confirming the robustness of the 

approach. These findings pave the way for continuous, automated monitoring, reducing the need for 

direct supervision in high-risk environments. 

Towards the steelworks of the future 

The iSteel-Expert project represents an important step in the digital transformation of the steel 

industry. The integration of AI and smart sensors not only increases worker safety but also improves 

the efficiency and sustainability of production processes. 
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The next development steps are aimed at refining the algorithms and expanding the system's 

functions, leading to autonomous monitoring of industrial operations. 

 

Thanks to initiatives such as iSteel-Expert, a project co-funded by the Research Fund for Coal and Steel 

(RFCS) - Grant Agreement No. 101112102, the European funding program that supports research and 

demonstration projects in the coal and steel sectors, the factory of the future will not only be more 

productive, but also safer and smarter - a goal that combines technology, people protection and 

industrial progress. 

The project is carried out by a partnership of 6 subjects: Tenova (leader), a leading company in the 

development and supply of sustainable solutions for the green transition of the metallurgical industry, 

with headquarters in Castellanza (VA), Scuola Superiore Sant’Anna; Siderpotenza (Pittini Group); 

Institut Catholique de Lille; Universidad de la Rioja and SIM4future (spin-off of the University of 

Genoa). 
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7. Appendix III: English translation of the press 

release issued on Twin+. 
 

iSteel-Expert, a digital twin that supports the steel industry 

 

Launched in July 2023 by a consortium in a steel environment, the iSteel-Expert project plans to 

develop a digital twin that represents and simulates industrial operations, without relying on human 

expertise. Dedicated to electric arc furnaces, it is dedicated to understanding and interpreting 

business data to capitalize on it, strengthen internal training, and optimize energy and operational 

performance. 

 

Supported by a partnership established between six organisations (Tenova, the Institut Catholique de 

Lille, Scuola Superiore Sant'Anna, Siderpotenza, Universidad de La Rioja and SIM4Future) and co-

funded by the Research Fund for Coal and Steel (RFCS - Grant Agreement No 101112102) - a European 

programme to support research and demonstration in the coal and steel sectors, the iSteel-Expert 

digital twin aims to support the digital transformation of the steel sector, with an intelligent system 

that performs the monitoring, control and security of steel mills equipped with electric arc furnaces 

(EAF). "It contributes to making the steel plant safer, smarter and more predictable, while training a 

workforce that is better qualified and equipped with advanced digital skills," says Jalal Possik, director 

of the Ecole du Numérique and teacher-researcher at the Catholic University of Lille. It must strengthen 

security in the fusion zones, assist operators in decision-making, digitize and disseminate business 

expertise so that it can be transmitted in the long term, and improve energy and operational 

performance. "In addition to improving process efficiency and safety, it introduces modern and 

immersive educational approaches, meeting the challenges of the European steel sector," adds Isabella 

Marchese, R&D and innovation project expert at Impresa LAB. 

 

From descriptive digital twin to cognitive digital twin 

Bringing together industry and academia, the project is based on a multi-layered digital twin 

architecture combining field data, artificial intelligence, human expertise and immersive training. It 

relies on robust sensors (optical and thermal cameras, microphones, acoustic and vibration sensors), 

installed on site to collect data continuously and analyze it using artificial intelligence and machine 

learning algorithms. They are used to detect events (smoke emissions, human presence, etc.), 

operating anomalies, risky or non-compliant situations, etc. "The digital twin is calibrated to identify 

and interpret real-life situations, adapting and scaling behaviors through the capitalization of industrial 

expertise," explains Isabella Marchese. The 3D simulation and virtual reality platform supports the 

development of teams' skills by simulating realistic and complex scenarios. "This allows, for example, 

to reproduce emergency situations, human-machine interactions and production flows to train 

operators safely, sharpen their decision-making skills and expand their understanding of the processes 

related to electric arc furnaces," says Jalal Possik. 

The iSteel-Expert project is scheduled to be completed by June 30, 2026. On a technical level, its 

feasibility has been validated. Field validations are currently underway, and the first results appear to 

be significant. On the operational side, "the AI-based detection system achieves very high levels of 
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accuracy, providing 24/7 automated monitoring. The integration of sensor data can generate 

structured performance indicators (KPIs), supporting decision-making, rapid interventions and the 

deployment of more predictive maintenance strategies," says Isabella Marchese. At the same time, in 

terms of digital architecture and training, "the implementation of a digital ecosystem of immersive 

training is progressing, accelerating learning and strengthening the quality of the skills acquired," 

continues Jalal Possik. 

Beyond the cognitive dimension, iSteel-Expert is based on the integration and real-time synchronization 

of several technological components (artificial intelligence, industrial IoT sensors, discrete event 

simulation, multi-agent simulation and immersive virtual reality environments). The challenge is to 

make these heterogeneous bricks work, in a coherent way, which operate on different temporal and 

functional scales; while ensuring a faithful and dynamic representation of industrial operations." 

Interoperability is made possible through a distributed simulation approach, ensuring data exchange, 

model coordination, and consideration of interactions between physical, digital, and human systems 

in an operational setting. Finally, the iSteel-Expert digital twin should be used by furnace operators, 

safety managers, trainers and remote support services. 
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