SYSTEM ARCHITECTURE

CBTC Architecture Diagram

The three physical tiers, the IEC 62290 system boundary, and the interfaces that
actually move project schedules — on one sheet.

Vi.0 - SE

CBTCBOOK.COM
PTEMBER 2026

CHUNJUN (FRANCISCO) WANG

CENTRAL SIL 0

ADVISORY

SIL ©

ATS Server
Timetable execution,
regulation, route requests

Operator Workstations
Line overview, manual
intervention, alarms

Performance & Playback
Headway regulation, energy
optimization, incident replay

ROUTE REQUESTS - TIMETABLE TARGETS TRAIN POSITIONS SYSTEM STATUS
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Zone Controller B
Neighboring zone.
Trains are handed off

at the boundary with

DCS Access Points
Overlapping 2.4 / 5 GHz
radio along the guideway.
Redundant coverage;

Zone Controller A
Owns one 2-5 km zone.
Tracks every train in it.
Issues Movement

Interlocking (EI)
Sets and locks routes.
Owns switches and
signals. Confirms back

Authorities. no gap in protection. to the zone controller. some lines pilot LTE-R.
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MOVEMENT AUTHORITY ! - POSITION REPORT T
REFRESHED EVERY 200-500 ms OVER THE DCS

ONBOARD ATP = SIL 4

VOBC VEHICLE ON-BOARD CONTROLLER
Odometry Fusion Radio & Balise Train Interface
Tachometer, Doppler Redundant antennas Traction, service and
radar and accelerometer, ' o the DCS. Balise La emergency brake,
corrected at each balise reader for absolute door enable, to the
to bound drift. position. train systems.

ATP ATO

Drives inside the ATP
envelope: stopping
accuracy, energy, doors.

Enforces the braking

curve to the End of
Authority. Overrides all.

Drawn for Communications-Based Train Control, Volume 1, Chapter 3, by Chunjun (Francisco)
Wang. Subsystem decomposition and the system boundary follow IEC 62290; Movement
Authority refresh rates and zone lengths reflect current deployment practice as documented in
the manuscript.

OUTSIDE THE BOUNDARY

Each reached through an Interface
Control Document (ICD).

Platform Screen Doors
Independent position sensing

Electronic Interlocking
Switches, signals, routes

SCADA

Traction power, ventilation

Passenger Information
Predictions from ATS

AFC & Building Systems

Fare collection, station plant

Depot Management
Stabling, wash, maintenance
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