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TACS Independent Innovation Leading New Quality Productive Forces,
Empowering Rail Transit High-quality Development
WU Hao

( General Manager of Shanghai Fuxin Intelligent Transportation Solutions Co. , Ltd. , Professor-level Senior Engineer)

TACS (train autonomous circumambulation system) refers to a new system type that is centered on train and transforms train
operation mode from automation to autonomy, with the adoption of resource management concept, the basis of train-to-train com-
munication, and the feature of signaling system and vehicle deep integration.

On April 26", 2024, the TACS demonstration project—Qingdao Metro Line 6 has been put into service, marking the commer-
cialization era of this new train control system that centers on train and relies on resource interaction.

TACS technology originates from the CBTC ( communications-based train control) system. Compared to CBTC, TACS offers
enhanced safety and reliability. Based on its functional allocation and technical features, TACS has the following advantages: Re-
duction of wayside equipment and simplification of control logic, which effectively lowers the failure rate of wayside equipment,
thereby improving the overall reliability of the system. The transfer of ATP (automatic train protection) functions such as mobile
authorization computation from wayside to onboard reduces the impact range of failures from a whole area to a single train, signifi-
cantly enhancing the overall availability of the system. The integrated design of signaling system and vehicle, on one hand, breaks
down the barrier between the signaling system and vehicle, simplifying the vehicle-signal interface design. On the other hand, the
high safety level control design concept of the signaling system strengthens the safety design of circuits related to train door control,
braking, and traction, thereby enhancing system overall safety.

TACS, based on train-to-train communication, compared to CBTC architecture where direct information exchange between
trains is not possible, possesses direct information exchange channel between trains, exactly where the essence of TACS lies. Mean-
while, TACS adopts a resource management concept that allows each train to exclusively occupy the necessary resources and release
the unwanted ones within a limited time and area, based on its specific parameters, real-time operating status, and resource organi-
zation method. This interoperability does not require trains to follow a uniform resource organization rule. Consequently, on the
foundation of resource sharing, trains can organize resources using various rules such as fixed block, moving-like block, and moving
block. This makes TACS a more convenient and user-friendly foundational technology architecture for achieving interoperability.
Moreover, the performance disparity issue among trains procured at different times on the same line can be effectively addressed un-
der the TACS architecture.

Numerous technological innovations have emerged from the research and design practice of TACS, profoundly impacting the
development of train control systems. Describing the line and related infrastructure in terms of resources can enhance turn-back effi-
ciency. Trains can initiate reverse operation with the highest safety level in as short as 12 seconds at any point on the line. During
sudden incidents in tunnels or platform areas, TACS provides more flexible operational organization modes for operators, thereby in-
creasing the overall operational availability and safety of the line. The integrated design of signaling system and vehicle can also pro-
vide the possibility of dynamic adjustments based on dynamic detection and calculation to ensure braking rates under conditions
where track adhesion significantly changes due to adverse weather such as rain and snow, thereby enhancing operational safety.

From concept proposal to systematic research, development, and testing, and from the approval of demonstration project to the
current operational launch, TACS has undergone an eight-year journey. Its success is built on the longstanding efforts to promote lo-
calization and self-independence in the rail transit field. This achievement not only embodies the wisdom and dedication of countless
experts and technicians but also stands as a testament to China’s rail transit industry’s pursuit of the 'follow-run, parallel-run, and
lead-run’ path of independent innovation.

(Translated by ZHANG Liman)
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