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Abstract: To address the issue of incompatibility between the China Train Control System (CTCS) system used in mainline
and intercity railways and the Communication Based Train Control (CBTC system) used in urban rail transit, which hinders the
integration of the four networks and reduces the overall transportation efficiency of the rail transit system, research is conducted
on main technologies such as onboard equipment, ground equipment, overlapping area design, and system switching process that
support the integration of the four networks in the train control system. First, key technologies for integrated onboard equipment
were proposed, including automatic train protection technology, automatic train operation technology, human-machine interface
technology, and train interface technology. Second, key technologies for ground equipment in overlapping management areas that
support cross-line operation of trains were presented, and the overlapping management area design technology that supports
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safe and smooth switching of train control systems without stopping was provided. Lastly, the system switching process of trains
switching from CTCS to CBTC and from CBTC to CTCS without stopping in the overlapping area was explained. The research
results suggest that cross-line operation can be achieved by integrating onboard equipment that is compatible with ground equipment,

reducing the number of ground equipment, simplifying the system structure, and enhancing system safety, reliability, and
maintainability while also offering cost advantages. Adopting integrated onboard equipment with a simple system structure, low
equipment cost, and minimal space requirements for installation is the future direction of technological development. The key

technologies of the train control system compatible with CTCS and CBTC proposed can be used to guide system design,

research and development, and application, which has guiding significance for achieving “four network integration.”

Keywords: rail transit; four network integration; urban railway; China train control system; communication based train
control system; interoperability; interline operation with different signal systems
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476 HiZHE

AT A T OEAE SR P R R I ) T - TR S Sh Ae T A SE- AR Ak R, BARTARE 76 ALK (AR T
217141270, T R3HR] T 2025 B Fh3bdk 2 5 &Rt A-TR S5 E Bk *F Tk 3 5 & ASE-SEAREL, T T A
BA KR R E T KRR T 5 4 B

ARAE T Mk LK), 2] 2030 FHA 10 4%, £H2 410 ki, BB, TR HFREHLHE ALK 115 km 4
sk, BEKEE 10 BEESE, A5 % 109]; M TFHE 89 km, %R HK 2.6 km; B B3 FL 3559 FALMG(FrAA
.M 101.68 1270), ¥ M%) T 2029 453k fedbsk & ok THRE

% B https://www.chinametro.net/index.php?m=newscon&id=539&aid=60424

2EEDN (HHHERBRIZARSRSIE) HAIRERS

BATARA T TR EFRHKE, LW TG FE GRTHE B BEARERESNE) (AT AR (L))
TOALSBAA, BT 11 A 1B EXFEKR, ZLLZAEAMRTIEE, FEARE RS E,

(Ase) WA TBBM AR B A T, ELARS ZET EHRMAGHTRT, FFEHEHE 2 F, #£5 L0
W HE S R Fl IR A R E e R AR, AT RANBK LB T ERRFEZ AR RS FTEEREE ., TkE
RE LM EIL, Ty R P4l 3 BiE g b ag i, ARG Tk

(ML) AR 8F, 70 A, W&b%?gkﬁm5m%mﬁu¢%* BB, FiERSE. REREE
ELE YA N

% B https://www.chinametro.net/index.php?m=newscon&id=539&aid=60673
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