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Abstract [ Objective] Trams require high braking perfor-
mance and reliability, but they cannot achieve unified distribu-
tion and management of the whole train’s braking force. There-
fore, it is necessary to study the train braking force manage-
ment strategy for trams based on TCMS ( train control and
management system ). [ Method] The design of tram braking
control system is introduced, including braking system configu-
ration, braking mode, and interactive data information. A
whole-train braking force control strategy based on TCMS is
put forward, including methods for collecting train running
speed and load, and methods for braking control strategy and
optimization. [ Result & Conclusion] The optimized braking

control strategy can maximize braking capacity, effectively im-
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prove the braking efficiency of trams, the stability during train
braking and passengers’ ride comfort, achieving optimal man-
agement of the vehicle's electric braking force.

Key words tram; braking control strategy; train control and

management system
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Fig.1 Schematic diagram of tram braking system configuration
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Fig.2 Schematic diagram of the signal flow of TCMS, traction system and braking system
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Fig.3 Schematic diagram of the whole-vehicle braking control

strategy process based on TCMS
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Tab.3 Hydraulic braking force application strategies for different braking modes under the working condition of insufficient

electric braking force
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Al Empowering Urban Rail Transit: From Automatic Sensing to
Autonomous Decision-Making

YANG Di
(' Vice General Manager of Nanjing Kingyoung Intelligent Technology Co. , Ltd. and General Manager of its Shanghai Branch)

In recent years, urban rail transit construction in China has achieved remarkable success. Meanwhile, urban rail transit opera-
tion and maintenance enterprises are also facing challenges in ensuring safe and efficient operations. In terms of asset management,
by the end of 2023, the average asset-liability ratio of China’s urban rail transit industry was 57% , and most enterprises generally
faced the problems of operating losses and personnel optimization. In terms of operation management, after the COVID-19 pandem-
ic, with the continuous increase in passenger flow, the pressure on operation organization has been continuously rising, and the sci-
entific maintenance of facilities and equipment has been elevated to an unprecedented level. In terms of technical management, intel-
ligent operation and maintenance is the general trend, but the lack of scientific and technological innovation capabilities on the opera-
tion and maintenance makes it difficult to effectively support and implement the goal of high-quality development of urban rail tran-
sit.

Therefore, in the next 5 to 10 years, the most challenging task for the urban rail transit industry will be to handle the contradic-
tion between the continuous aging of facilities and equipment and the safe and efficient operation management, while ensuring the fi-
nancial health of enterprises, by leveraging new forms of productive forces. Against this backdrop, the rapid development of Al
technology will bring new solutions to the industry.

Al can assist in the whole life cycle management of urban rail transit assets. The operation and maintenance management of
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