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Autonomous-rail Rapid Transit

FENG Jianghua, XIAO Lei, HU Yunging
( CRRC Zhuzhou Institute Co.,Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In order to optimize the structure of urban transportation to meet people's requirements for fast, punctual, comfortable and
convenient public transportation, and to realize the needs of low-cost and high-speed transportation system construction, CRRC Zhuzhou
Institute Co., Ltd. launched a new cross-border urban transit system, autonomous-rail rapid transit. This paper comprehensively described the
main components of autonomous-rail rapid transit and its principles and key technologies for track-like driving without steel wheels and rails.
It systematically introduced ground-based electromechanical systems such as fixed-point charging system, communication signal system, and
operation integrated platforms. The technology plan for infrastructure was also described in detail. At present, the system has achieved good
results in Zhuzhou, Hunan and Yibin, Sichuan.

Keywords: autonomous-rail rapid transit (ART); autonomous-rail rapid tram; track following; automatic path-tracing; communication
signal infrastructure
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Fig.1 Prototype vehicle of autonomous-rail rapid tram
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Fig.2 Comparison of the compositions of ART and tram system
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Tab.1 Main parameters of the three-module ART
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Fig.3 Cloud chart of vehicle body stress under longitudinal
compression condition of autonomous-rail rapid tram
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Fig.4 Bogie diagram of autonomous-rail rapid tram
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Fig.5 Exterior & interior decoration design sketch of
autonomous-rail rapid tram
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Fig.6 Interior decoration material used in
autonomous-rail rapid tram
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Fig.7 TCMS system of autonomous-rail rapid tram
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Tab.2 Braking system performance requirements of
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Fig.8 Schematic diagram of traction and auxiliary power system of autonomous-rail rapid tram
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Tab.3 Traction system performance
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Fig.9 Topology of energy storage system of
autonomous-rail rapid tram
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Fig.10 Schematic diagram of the on-board signal system
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Fig.11 Schematic diagram of on-board PIS system
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Fig.12 Schematic diagram of on-board subsystem of integrated
wireless communication system
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Fig.15 Topology of automatic path perception system for
autonomous-rail rapid tram

PR A A S ) R G T SRR B

FmPiTEIT R R T

FEABCT- S0 (1 FE B w22 | A B Ol 2 P B SR A 5 R
A RS SEL T$%fﬁﬁﬁ$m*ﬁﬁﬁ&ﬁ
RS, RIEHHR AL BT F RS,
%E%Mmo@%%w%%ﬁfﬂimW%%\@%%
AREHLA 2 0F T kA A 3 R aR e AR BR S S s
ﬂm@16ﬁﬁn

¥ )mmmﬁw

o] | N, |

E 16 ﬁ%%iﬁﬁﬁm&ﬁ@ﬁ
Fig.16 Control theory of automatic path perception system
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Fig.19 Topology of electromechanical system in ground for ART
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