Simple-structure and
high-Performance ATC
by Radio Communication System

CBTC SPARCS
General Description

SPARCS is a CBTC(Communications-Based Train Control system) developed by Nippon Signal using radio
communication. It has realized safety and reliability and cost competitiveness. SIL4(Safety Integrity Level 4) that is
the highest safety integrity level based on International Standard IEC 62425 has been acquired.
Speed check

 VOBC updates train locatin.

Radio Set

SC updates train location information sent from VOBC.



SC calcrates the distance to the stop position.



SC sends VOBC travel permission information.



VOBC creates an ATP pattern based on travel permission information.



VOBC protects over speed based on ATP pattern.
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Wireless Network

Functions required of wireless network

Avoids communication interference due to
frequency conﬂict.
3. Secured conﬁdentiality (CDMA*3)
Avoids interception and spooﬁng due to
deciphered communication data.

*1 TDMA:Time Division Multiple Access
*2 FDMA:Frequency Division Multiple Access
*3 CDMA:Code Division Multiple Access
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train position correction

1. Secured real-time communication (TDMA*1)
Avoids communication delay due to data collision.
2. Avoided frequency conﬂict (FDMA*2)

Door control unit

Current position : P+X m
Calculation of moving distance
by Tachometer generator

X m from the point of wayside balise

Passive balise Wayside balise for position correction

Two methods Comparison

Additional

Radio Ranging

Distance between radio devices
Propagation time 1
Propagation time 2

Double Check Train Detection (High reliability and safety)

Radio propagation

Distance between Propagation time 1 + Propagation time 2
x Radio wave speed
radio devices=
2

Crossing point of two radio randging circle on the
railway means VRS position

Train location determination by radio ranging

SC specifies the VRS
position from the
absolute position of
WRS/SRS.

The position of a train
on the track is defined
from the VRS positions
before and after the
train.

The radio sets measure
the transmission delay
time (distance) fo radio
waves between wayside
and on-board.

The transmission delay time is
measured from both directions
and the shifts in reference time
are compensated for to improve
the accuracy.

