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STATION SYSTEM, A LINEAR LOCK SYSTEM, A JUNCTION SIGNALLING SYSTEM AND
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(67)  The invention presents a system for redundant

transfer of information from a system detecting free sta-
tus of track sections to a signalling system, in particular
to a station system, a linear lock system, a junction sig-
nalling system, in which the system detecting free status
of track sections (1) includes n control modules
(Mk4 5 ), each of which is equipped with at least one
interface system (Ul) ensuring connection between the
system detecting free status of track sections (S1) and
the signalling system (S2). Each of the control modules
(Mk 5 ) uses an interface system (Ul) connected with
the corresponding processor system (UP) equipped with
local memory (MEM) and with a respective communica-
tion system (COM). Control modules (Mk, 5 ) are inter-
connected using a communication bus.

The system according to the invention is character-
ised in that each of the control modules (Mk, 5 ) is char-
acterised by identical software-hardware design, while
processor systems (Up) of Individual control modules
(Mk4 5 ) are interconnected using the technique of vir-
tual logical peer-to-peer connections.
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Description

[0001] The invention is related to a system for redun-
dant transfer of information from a system detecting free
status of track sections to a signalling system, in partic-
ular to a station system, a linear lock system, a junction
signalling system and a method of redundant transfer of
such information, in particular if high availability of railway
system using serial communication is required.

[0002] Known railway safety systems require high lev-
els of availability in order to ensure continuous and un-
interrupted railway traffic. These requirements translate
into the use of technical solutions using high reliability
components, redundancy of selected hardware elements
and appropriate maintenance operations.

[0003] There are known solutions oriented at limiting
negative impact of telecommunication infrastructure mal-
functions, using redundant data transmission networks.
These solutions use various redundancy methods, e.g.
redundancy on the network level, provided as rings, for
example, or redundancy on the level of the communica-
tion device provided with redundant network interfaces.
[0004] Especially in the case of particularly high re-
quirements related to availability of control systems, for
example in tunnels, underground lines, high speed lines,
selective redundancy of equipmentis used, as it ensures
continuous, correct operation of the system if a single
system component is damaged.

[0005] Systems required to provide particularly high
availability levels include systems detecting free status
of track sections commonly used in railway traffic control
systems. Malfunctions of their functioning are directly re-
flected in perturbation of railway traffic, negatively im-
pacting its continuity and safety.

[0006] The goalofthisinventionisto develop asolution
ensuring high availability of a railway traffic control sys-
tem.

[0007] System for redundant transfer of information
from a system detecting free status of track sections to
a signalling system, in particular to a station system, a
linear lock system, a junction signalling system in which
the system detecting free status of track sections in-
cludes n control modules with at least one interface sys-
tem installed therein, ensuring a connection between the
system detecting free status of track sections and the
signalling system, wherein each control module uses and
interface system connected with the corresponding proc-
essor system equipped with local memory and with an
appropriate  communication system, wherein control
modules are interconnected using a communication bus,
preferably conforming to the 802.3 Ethernet standard and
to standards of safe transmissions, especially using cryp-
tographic techniques, preferably using transmission re-
dundancy techniques, is characterised in that according
to the invention, each of the control modules is charac-
terised by identical software and hardware design, while
processor systems of the individual control modules are
interconnected using virtual logical peer-to-peer connec-
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tions.

[0008] Preferably, the communication system within
each of the control modules comprises at least one com-
munication controller, preferably installed in a processor
system with at least one Ethernet switch system
equipped with at least two ports connected to at least
two, preferably independent communication buses en-
suring connection with other control modules comprising
the system detecting free status of track sections.
[0009] The method of redundant information transfer
from the system detecting free status of track sections
to the signalling system, in particular to a station system,
a linear lock system, a junction signalling system is char-
acterised in that according to the invention, the system
detecting free status of track section provides information
stored in the local memory of the set of n control modules
and sent to the signalling system as ordered, individual
information signals, wherein each and every single infor-
mation signal is formed from at least two unit signals ob-
tained from previously identified control modules from
the set of n control modules according to a previously
specified selection rule for individual control modules.
The ith unit signal is obtained by processing information
stored in the ith control module, while the jth signal is
obtained by processing information stored in the jth con-
trol module according to the same processing algorithm
implemented in control modules. The j-information is ob-
tained in the jth module by copying the i-information sent
from the ith control module during a period no longer than
a period previously defined in the system detecting free
status of track sections. Thus obtained ith and jth signals
are sent in parallel to the signalling system using the ap-
propriate communication system.

[0010] Use of the invention improves safety of railway
traffic by ensuring better reliability of information trans-
mission between systems detecting free status of track
sections and the signalling system, in particular the sta-
tion system, the linear lock system or the junction signal-
ling system. The improved reliability is achieved thanks
to the resistance of the connected system to communi-
cation loss in one of the communication links, for exam-
ple, because of partial damage to the communication in-
frastructure, as well as to damage of one of the control
modules delivering the free status information to the sig-
nalling system. The invention is presented in more detail
as an embodiment and in a drawing, in which Fig. 1
presents a schematic diagram of a single control module,
Fig. 2 presents a simplified diagram of connections in a
peer-to-peer system between 1, 2, ..... n control modules
and Fig. 3 presents a diagram of redundant information
transfer between ith control module and jth control mod-
ule.

Example
[0011] The system detecting free status of track sec-

tions 1 includes n control modules Mk, » _, in which one
interface unit Ul is installed, ensuring connection be-
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tween the system detecting free status of the tracks S1
and the signalling system S2. Each of the control modules
Mk, » , uses an interface unit Ul connected to the cor-
responding processor unit UP. Each of the processor
units is provided with local memory MEM and the corre-
sponding communication system COM. Control modules
MKy, , are interconnected using a communication bus
conforming to the 802.3 Ethernet standard and to safe
transmission standards using cryptographic techniques.
Each of the control modules Mk, , , is characterised by
identical software-hardware design, while processor sys-
tems SP of the individual control modules Mk,  are
interconnected using virtual logical peer-to-peer connec-
tions.

[0012] The communication system COM within each
of the control modules Mk, , , forms a single communi-
cation controller built into the processor unit UP with one
Ethernet switch system provided with two ports connect-
ed to two independent communication buses ensuring
connection with other.

[0013] Information transfer from the system detecting
free status of track sections S1 to the signalling system
S2 of the station system takes place such that the system
detecting free status of track sections S1 is provided with
information PK stored in the local memory MEM of the
setofn controlmodules Mk, , ,andsentto the signalling
system S2 as ordered, individual information signals
SYG. Each individual information signal SYG is formed
using at least two unit signals SYGi and SYGj obtained
from previously identified unit control modules MKi and
MKj included in the set of n control modules Mk, 5, ac-
cording to a previously specified selection rule. The SYGi
signal is obtained by processing information stored in the
control module MKi and the SYG;j signal is obtained by
processing information stored in the Mkj module accord-
ing to an identical processing algorithm implemented in
control modules Mk, , . Here, the j-information is ob-
tained in the Mj module by copying i-information sent
from the Mi module during a period not longer than the
period previous specified in the system detecting free
status of track sections S1. The obtained SYG;j signal is
sent to the S2 signalling system in parallel to the SYGI
signal using the appropriate communication system
COM.

Claims

1. System for redundant transfer of information from a
system detecting free status of track sections to a
signalling system, in particular to a station system,
a linear lock system, a junction signalling system, in
which the system detecting free status of track sec-
tions (1) includes n control modules (Mkq 5 ) with
at least one interface system (Ul) installed therein,
which ensures connection between the system de-
tecting free status of track sections (S1) and the sig-
nalling system (S2), wherein each of the control mod-
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ules (Mky, ) uses an interface system (Ul) con-
nected with the corresponding processor system
(UP) equipped with local memory (MEM) and with
its respective communication system (COM), where-
in control modules (Mk, , ) are interconnected us-
ing a communication bus, preferably conforming to
the 802.3 Ethernet standard and to safe transmission
standards, especially using cryptographic tech-
niques, preferably transmission redundancy tech-
niques, characterised in that each of the control
modules (Mkq, ) is characterised by identical
software-hardware design, while processor systems
(Up) of individual control modules (Mk, , ) are in-
terconnected using the technique of virtual logical
peer-to-peer connections.

A system according to Claim 1, characterised in
that the communication system (COM) of each of
the control modules (MK , ,) comprises atleastone
communication controller, preferably installed in the
processor system (UP) with at least one Ethernet
switch system provided with at least two ports con-
nected to at least two, preferably independent, com-
munication buses ensuring communication with oth-
er control modules (Mky 5 ) forming the system de-
tecting free status of track sections (S1).

A method of redundant information transfer from the
system detecting free status of track sections (S1)
to the signalling unit (S2), in particular of a station
system, a linear lock system, a junction signalling
system, characterised in that information (PK)
stored in the system detecting free status of track
sections (S1), collected in the local memory (MEM)
of a set of n control modules (Mk4 5 ) is sent to the
signalling system (S2) as ordered, individual infor-
mation signals (SYG), wherein each of the informa-
tion signals (SYG) is formed using at least two unit
signals (SYGi) and (SYGj) obtained from control
modules (Mki) and (Mkj) out of the set of n control
modules (Mkq , ), previously identified according
to a previously set selection rule, wherein the unit i-
signal (SYGi) is obtained by processing i-information
available in the ith control module (Mki), while the
unit j-signal (SYG;j) is obtained by processing j-infor-
mation available in the jth control module (Mkj) ac-
cording to the same processing algorithm imple-
mented in control modules (Mk, , ), wherein the j-
information is obtained in the jth module (Mj) during
a period not longer than the period of time previously
defined in the system detecting free status of track
sections (S1), while thus obtained jth signal (SYG;j)
is sent to the signalling system (s2) in parallel to the
unit ith signal (SYGi) using an appropriate commu-
nication system (COM).
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