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Research on autonomous driving and guidance control technology
of digital rail transit

DAI Pengcheng', SUN Zhaocong’, WANG Wenjun®, YANG Li', CHEN Zhi', ZHANG Chi'

(1. CRRC Nanjing Puzhen Co., Ltd., Nanjing, Jiangsu 210031, China;
2. Tsinghua University, Beijing 100084, China)

Abstract: Digital rail transit (DRT) is a new type of urban rail transit system that combines the advantages of traditional low-floor
trams while operating autonomously without the need for physical tracks. This paper first outlines the current development of autono-
mous driving in both the rail transit and automotive industries, and compares the differences in standards and applications between the
two sectors. Subsequently, it describes the basic framework of the DRT autonomous driving system, which includes three core levels: en-
vironmental perception, decision-making planning, and motion control. Finally, it introduces the integrated positioning and guidance
technologies specific to digital rail transit. Through technical comparisons and scenario analyses, this paper concludes that DRT autono-
mous driving technology can leverage mature environmental perception technology, digital track maps, and vehicle planning and control
technology to achieve autonomous driving control of trains of multiple formations. The guidance control system of digital rail transit inte-
grates high-precision positioning, trajectory guidance, and multi-source sensor coordination to ensure stable operations and autonomous
guidance in complex environments. Continuously optimizing these technologies will enable DRT to achieve more intelligent and autono-
mous operations in the future, providing an efficient and environmentally friendly solution for urban transportation.

Keywords: virtual track; autonomous guiding; autonomous driving; digital track; urban rail transit
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