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Fig. 1 Overall architecture of the TACS system
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Study of a multi-system compatible object controller

LIU Xiao
(Hefei Rail Transit Group Co., Ltd., Hefei, Anhui 230022, China)

Abstract: To address compatibility challenges arising from the upgrading and renovation of existing urban rail transit lines and the
phased opening of new lines, this paper proposes an object controller (OC) that supports multi-system collaborative operation. Through
an in-depth analysis of core differences in resource management paradigms and communication protocols between the train autonomous
circumambulate system (TACS) and the communication-based train control system (CBTC), an OC architecture was designed based on a
unified communication protocol and dynamic resource scheduling strategy. Compared with the OC in the traditional TACS mode, this ar-
chitecture can be flexibly reconfigured to support different train control system modes, effectively meeting diverse requirements includ-
ing intelligent train dispatching, safety protection, and degraded operation management. Experimental results showed that the proposed
OC improved the resource management efficiency by 55.6% in the TACS mode, and also demonstrated excellent compatibility and reli-
ability in the CBTC system environment. By significantly reducing complexity in intersystem interfaces, this solution shortens the engi-
neering implementation and debugging cycles, and provides strong technical support for the safe and efficient operation of mixed scenari-
os involving new and old rail transit lines.

Keywords: urban rail transit; object controller; multi-system compatibility; autonomous train operation; dynamic resource

management; simulation
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