
D I G E S T

The future railway industry is expected to use smart transportation systems that leverage
technologies over a large rail network infrastructure to reduce its life-cycle costs. New
services, such as integrated security, asset management, and predictive maintenance, are
expected to improve timely decision-making for issues such as safety, scheduling, and
system capacity.

Smart railways represent a combination of interconnected technological solutions and
components, as well as modern transportation infrastructure such as automatic ticketing
systems, digital displays, and smart meters. These systems require seamless high data
rate wireless connectivity and integrated software solutions to optimise the usage of
assets, from tracks to trains, to meet the ever-growing demand for energy-efficient and
safer services.

The study analysed the latest enabling communication technology research on predictive
maintenance, smart infrastructure, advanced monitoring of assets, video surveillance
systems, railway operations, Passenger and Freight Information Systems (PIS/FIS), train
control systems, safety assurance, signalling systems, cyber security and energy
efficiency.
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The role of enabling 
technologies in revolutionising 
the railway industry

An analysis of the evolution of the main communication technologies
deployed in railways identified standardisation, interoperability, scalability,
energy efficiency and cyber security as key challenges. These issues need to
be addressed if the benefits of enabling technologies are to be exploited.
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The industrial internet of things (IIoT) has had an impact of the transportation industry
with the introduction of autonomous vehicles and improved cargo management.
However, the rail industry has yet to fully exploit the opportunities offered by IIoT which
has the potential to revolutionise the railway industry. IIoT can increase safety and
efficiency of trail traffic by providing preventive maintenance and economic savings.
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The role of enabling 
technologies in revolutionizing 
the railway industry

The study found that enabling technologies, massive data aggregation, correlation, and
analysis using highly-sophisticated algorithms have the potential to change operations,
maintenance and yield management, and even passenger services in the future. The
industrial internet of things (IIoT) improves customer service and competitiveness of trains.

It concludes that the Internet of Trains and the IIoT still face challenges with regard to
standardization, interoperability, scalability, energy efficiency and cyber security. Further
research is required to address these issues posed by railway environments and the
specific nature of rail operations and networks.

IIoT-enabled services relevant to the rail 
industry 

Enabling technologies for the IIoT of 
railways


