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New Advancements in Industrial Cyber-Physical Systems  
Theme: In recent years, we are witnessing rapid transformations in the industrial environment, mainly driven by business and societal needs towards 
production customization and the digitalization of the economy, i.e., digitalization and interconnection of products, services, enterprises, and people. This 
trend is supported by new disruptive advances in the cross-fertilization of concepts and the amalgamation of information-, communication-, control- and 
mechatronics technology-driven approaches in traditional industrial systems. In this industrial context, Industrial Cyber-Physical Systems (ICPSs) combine 
the progress achieved by the application of large distributed computing systems on product and production system planning, engineering, and operation 
with the power of digital data that are produced during manufacturing processes and also the data collected by the Internet of Things such as sensors and 
actuators embedded into the products. All these are strong signs that a new generation of “networked smart systems” is embedded into the industrial 
environment. The technological, economic, and social impacts of these developments are so enormous that the whole process is labeled as the Fourth 
Industrial Revolution. Advances in these interconnected capabilities affect virtually every engineered industrial system. Future ICPS applications are 
expected to be more transformative than the IT revolution of the past three decades. 

There are many challenges ahead in the convergence of computing, control, mechatronics and communications for ICPS ecosystems. There is a 
need for investigating and learning a wide spectrum of foundations, research, innovation and technological fields relevant to CPSs to address the unique 
scientific and technical challenges of ICPSs. In this context, the contents of the Special Section have to address the penetration and proliferation of such 
ecosystems into the industrial environments, considering that the same trend is also evident in other domains such as energy, healthcare, manufacturing, 
military, transportation, consumer, enterprise, robotics, and smart cities, among others. This Special Section presents some of the latest developments 
and achievements on several fronts, i.e., the architecture, the design, the enabling technologies, and a representative set of applications of Cyber-Physical 
Systems introduced and used in the industrial environments. It is an attempt to provide an international forum for a diverse group of researchers, 
industrialists, and practitioners from different areas that discuss the latest achievements and identify critical issues, challenges, and emerging trends for 
future investigations related to ICPSs. In recent years, we are witnessing rapid transformations in the industrial environment, mainly driven by business 
and societal needs towards production customization and the digitalization of the economy, i.e., digitalization and interconnection of products, services, 
enterprises, and people. This trend is supported by new disruptive advances in the cross-fertilization of concepts and the amalgamation of information-, 
communication-, control- and mechatronics technology-driven approaches in traditional industrial systems. In this industrial context, Industrial Cyber-
Physical Systems (ICPSs) combine the progress achieved by the application of large distributed computing systems on product and production system 
planning, engineering, and operation with the power of digital data that are produced during manufacturing processes and also the data collected by the 
Internet of Things such as sensors and actuators embedded into the products. All these are strong signs that a new generation of “networked smart 
systems” is embedded into the industrial environment. The technological, economic, and social impacts of these developments are so enormous that the 
whole process is labeled as the Fourth Industrial Revolution. Advances in these interconnected capabilities affect virtually every engineered industrial 
system. Future ICPS applications are expected to be more transformative than the IT revolution of the past three decades. 

This special section will focus on (but not limited to) the following topics:  

•ICPS Frameworks: Industry Architectures; Industry Standards; RAMI 4.0; SGAM; Industrial IoT; Big Data Reference 

Models and Architectures. 

• ICPS Technologies: Core ICPS Technologies; Interoperability; Connectivity OT/IT; Edge Technology; Semantics; Standard 

digitalized Data and Information Models; Digital Threads; IoT/IoS; Machine Learning, Cloud-Fog Computing; Smart Big 

Data; Block Chain; Security. 

• ICPS Engineering: Engineering Methods and Tools; Lifecycle Management and Value Stream; Engineering Digital Threads; 

ICPS Digitalization; ICPS Virtualization and Digital Twins; HMI, Safety and ICPS Integration; Engineering Systems of ICPS; 

Migration of legacy industrial systems to ICPS-based digitalized eco-systems. 

• ICPS Applications: Smart Manufacturing and Digital Factory; Robotics; Smart Cities; Energy / Smart Grid; Smart Living; 

Smart Framing; Water Management; Minerals and Mining; Oil & Gas; Intelligent Enterprise; Mobility and Smart 

Transportation; Autonomous Systems; Internet of Underwater Things; Smart Medical Systems. 

• ICPS Management and Ecosystems: Innovation Management; Business based on digitalized Services; IoS and SLA; 

Innovation Ecosystems for ICPS; Industry Digitalization; Strategies & Markets in a Digital Economy, and Entrepreneurship. 

• ICPS Education and Social Aspects: Educating, learning, teaching, training students, technicians and engineers for working 

with ICPS; Future of Work (Work 4.0); Social Aspects and the Digital Industry; ICPS Ethics.  

 
Follow the guidelines in “Information for Authors” in the IEEE Transaction on Industrial Informatics http://www.ieee-
ies.org/pubs/transactions-on-industrial-informatics . Please submit your manuscript in electronic form through Manuscript 
Central web site: https://mc.manuscriptcentral.com/tii . On the submitting page #1 in popup menu of manuscript type, select: 
SS on New Advancements in Industrial Cyber-Physical Systems 
 
Submissions to this Special Section must represent original material that has been neither submitted to, nor published in, any 
other journal. Regular manuscript length is 8 pages.   
Note: The recommended papers for the section are subject to final approval by the Editor-in-Chief. Some papers may be 
published outside the special section, at the EIC discretion.   

Timetable:    Deadline for manuscript submissions May 30, 2021 

Expected publication date (tentative) February 2022 
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