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Abstract: China’s railway infrastructure construction is developing from “construction—oriented” to “construction
and management balanced.” Traditional operation and maintenance methods have many drawbacks, and there is
an urgent need to establish an innovative intelligent operation and maintenance system. Digital Twin (DT), a
technology of interacting between the real physical system and virtual counterpart, overcomes the limitations of
traditional simulations and test conditions, and can offer the accurate assessment for actual operating condition at
the fastest speed and optimal cost. digital twin can interact with Internet of Things, Building Information Mod-

elling, Structural Health Monitoring, numerical simulation and artificial intelligence through the integration of re-
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al physical system and the associated virtual model in order to realize the real-time monitoring, simulation, pre-
diction, diagnosis and decision—making of the system. This paper reviews critically the research progress, basic
principles and technical methods of digital twin, and discusses the applications of Digital Twin integrating with
Building Information Modelling, structural health monitoring, artificial intelligence, New Information Technology,
etc. Then, the research advances of the applications of digital twin in railway operation and maintenance are
summarized, including intelligent inspection (monitoring) testing, digital twin virtual modeling, performance
degradation modeling, and optimized maintenance strategy determination. Finally, this paper presents the frame-
work for intelligent operation and maintenance of railway infrastructure by using digital twin technology ,and dis-
cusses the main problems and solutions of its applications in railway maintenance. From the critical review, the
digital twin technology can provide a methodology for intelligent railway operation and maintenance management.
Key words:digital twin; intelligent railway operation management; building information modelling; structural
health monitoring; new Information Technology; artificial intelligence
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Fig.3 The relationship between digital twin and Internet
of things, big data and artificial intelligence
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Tab.2 Major software platforms of Digital Twin and its main applications

Platforms Manufacturers  Countries Introduction Application focus
Siemens NX Siemens Ger- Pr9v1d1ng full product hfecycle management F(_)“cu.s on improving product production
many  software technology solutions efficiency and quality
3D Experience Dassault France 3D design, engineering modeling, simulation, Focus on pe.rformance optimization in
data and process management product design
Predix CE USA The wqud s first cloud service platform for Focus on dev1c(.3 l}eal}h management and
industrial Internet performance optimization prediction
Engineering simulation—based, compatible Focus on simulation to achieve equipment
Twin Builder ANSYS USA  with common IoT platforms, suitable for optimization, condition maintenance (pre-
complex digital twin model development diction)
Twin Services Bentley USA Extensible cloud platform for digital asset Digital Twin Cloud Services for Infrastruc-

management of large volume, multi-projects  ture and Assets
Appling to any physical environment, pro-
viding digital models and sensing solutions
based on cloud, loT and Al

Improving product and customer service

Microsoft USA experience based on loT

Azure
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Fig.4 Digital twin based framework for intelligent railway operation and maintenance
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