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Construction Method of Electromagnetic
Spectrum Maps for Rail Transit

Z0U lJinbai, LAN Meng, HONG Xiang, ZHANG
Lidong, XU Zhipeng

Abstract Objective; With the increasingly complex electro-
magnetic environment in rail transit, the construction of elec-
tromagnetic spectrum maps can effectively enhance control over
electromagnetic spectrum resources, for which purpose the re-
search is carried out. Method; By summarizing the application
areas and challenges faced by electromagnetic spectrum maps,
three construction methods are detailed: spatial interpolation
construction, parameter construction, and hybrid construction.
Considering the electromagnetic environment characteristics of

rail transit, relevant challenges and development trends are ana-

lyzed. Tailored to the electromagnetic environment characteris-
tics of rail transit, a platform architecture for electromagnetic
spectrum maps for rail transit is proposed. This architecture in-
cludes a global electromagnetic spectrum map, a local electro-
magnetic spectrum map, cognitive engine, data acquisition and
storage unit, a priori information database, and a geographical
location database along rail lines. Result & Conclusion: The
construction of an electromagnetic spectrum map for rail transit
is an effective method to optimize system resource utilization
rate. Different construction methods are suitable for different
scenarios and requirements. Through a well-designed platform
architecture, accurate perception and efficient utilization of the
electromagnetic environment can be achieved, for addressing
challenges such as the utilization of location information, heter-
ogeneous network management, and meeting reliability require-
ments. The future development trends should focus on the ap-
plication development of new technologies, data integration,
and exploring new applications for electromagnetic spectrum
maps.

Key words celectromagnetic spectrum map; rail transit; spa-
tial interpolation method; platform architecture
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Fig.1 Structure of the electromagnetic spectrum map system
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Fig.2 Data acquisition and storage unit
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Fig.3 Example of electromagnetic spectrum map
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Tab.1 Comparison of spatial interpolation construction methods
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Fig.4 Representation of realistic radio scenes adopting rail transit-oriented radio environment map
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Fig.5 Platform architecture of electromagnetic environment

map for rail transit
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