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Abstract [ Objective] In the planning and practice of digital
transformation of urban rail transit electromechanical system in
various cities, it is necessary to carry out architecture recon-
struction and functional redefinition for automatic fare collec-
tion system ( hereinafter abbreviated as AFC) to adapt to digit-
al transformation. [ Method] Based on the guidance on the
construction of the Shanghai Metro electromechanical system,

a cloud edge three-layer architecture for the on-site layer, sta-
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tion layer, and network layer is proposed. Combined with the
current practice of Shanghai Metro AFC connected to the sta-
tion digital operation platform, a two-layer architecture system
of Shanghai Metro AFC center layer and equipment terminal
layer is proposed on the basis of conventional automatic ticke-
ting system architecture. The functions of the two-layer archi-
tecture are redefined, and the network composition between
each layer is introduced. [ Result & Conclusion] After the re-
construction of Shanghai Metro AFC, a direct network connec-
tion is adopted between the two layers of the system architec-
ture, to adapt to the business characteristics of the AFC sys-
tem. The terminal equipment layer is connected to the station
digital operation system to meet the integration requirements of
the station daily electromechanical system management, and
the service functions in the station digital operation platform are
also clarified. The restructured system architecture adapts to the
changes brought by digital transformation, combines system
business with operational management under digital transforma-
tion, resulting in simplified management hierarchy and reduced
construction investment.

Key words metro; automatic fare collection system; system

architecture; station service; digital transformation
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Fig. 1  Station-level logical architecture of Shanghai Metro

electromechanical system after digital transformation
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Fig.2 Logical architecture diagram of existing AFC system
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Fig.3 AFC system architecture diagram under digital

transformation
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digital transformation
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