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(67)  The present invention concerns a method and
a system for managing a guided vehicle movement au-
thority, the method comprising the following steps:

- sending, by means of a Trackside Centralized Move-
ment Authority Generator (hereafter TCMAG) (4) to an
on-board system (20) of a guided vehicle A, a request
for checking an occupancy state of a part of the first sec-
tion (10) located ahead the guided vehicle A if a distance
between a position of the guided vehicle A on the track
and a boundary (15) between the first section (10) and
the second section (11) is smaller than a predefined dis-
tance;

- if no guided vehicle B is detected in front of the guided

SYSTEM AND METHOD FOR MANAGING A GUIDED VEHICLE MOVEMENT AUTHORITY

vehicle A, then automatically sending a message to the
TCMAG (4) informing the latter about a vacant state of
the part of the first section (10) ahead the guided vehicle
A

- automatically issuing by means of the TCMAG (4) a
movement authority to the on-board system (20) if and
only if the occupancy state of the second section (11) is
in a vacant state and if the message informing about the
vacant state of the part of the first section ahead the guid-
ed vehicle is received by the TCMAG, otherwise prevent-
ing an issuance of a movement authority to the guided
vehicle A.
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Description

[0001] The present invention concerns a system and
a method for safely and efficiently managing the move-
ment of a guided vehicle on a railway network.

[0002] The present invention is essentially related to
the control of the movement of guided vehicles within a
railway network and the issuance of movement authority
by trackside Radio Block Centre (RBC), wherein "guided
vehicle" refers to public transport means such as sub-
ways, trains or train subunits, etc., as well as load trans-
porting means such as, for example, freight trains, for
which safety is a very important factor and which are
guided along a route or railway by at least one rail, in
particular by two rails.

[0003] Actual rail systems such as the European Rail
Traffic Management System (ERTMS)/European Train
Control System (ETCS) Level 2 or 3 allow to manage
guided vehicle movement authority on the basis of radio
signals exchanged between the guided vehicle and track-
side devices of a railway network. For example, a fitted
guided vehicle (i.e. comprising equipmentfitting the guid-
ed vehicle for radio-based signaling) comprises devices
enabling the determination of its position by reading
track-mounted reference beacons and measuring a trav-
elled distance from these reference beacons using on-
board odometry. The guided vehicle then reports period-
ically its position to trackside devices, for example the
RBC, and receives movement authority based on its po-
sition from the latter.

[0004] The RBC has to determine when, where and
under which conditions a movement authority can be is-
sued so that guided vehicle may operate safely. Typical-
ly, information from track vacancy detection systems us-
ing techniques based on track circuit occupation is ana-
lyzed by the RBC to locate guided vehicles along tracks
of the railway network and determine if there is no other
guided vehicle in front of an incoming guided vehicle. If
the track circuit in front of the incoming guided vehicle is
proved clear, then the RBC sends a movement authority
(i.e. a permission to proceed with moving forward) to the
incoming guided vehicle.

[0005] Problems may arise when unfitted guided vehi-
cles are moving on the railway network, or when two guid-
ed vehicles are occupying the same track circuit at the
same time, typically when a short guided vehicle is mov-
ing in front or behind another guided vehicle and the RBC
cannot distinguish the two guided vehicles. In this case,
the RBC should not send a movement authority and ac-
tions to prevent sending a movement authority have to
be taken.

[0006] To preventsuch situations, different techniques
have been developed. One technique proposes a "Track
Ahead Free" process handled on-board by the driver. In
this case, the driver of the guided vehicle shall confirm
that the track section between the position of the head
of the guided vehicle and the position of the next signal
or board marking signal is free. In this process, the driver

10

15

20

25

30

35

40

45

50

55

has the responsibility to acknowledge if conditions to re-
ceive the movement authority are fulfilled. Nevertheless,
human failures occur and additional safety measures are
required. Another process is an automatic Track Ahead
Free process called "Prove Clear Ahead" (PCA). Accord-
ing to this process, a movement authority is granted if
the distance separating the front of the guided vehicle
from the next track section for which a movement author-
ity is requested is smaller than the smallest length of guid-
ed vehicles operating on the railway network and if the
occupancy status of said next track section was in a va-
cant state. Nevertheless, the above-mentioned distance
is sometimes very small which causes problems for high
speed trains and infrastructure failures may also occur,
requiring therefore complementary systems for ensuring
the safety of the guided vehicle movement.

[0007] An objective of the present invention is to pro-
pose a system and a method for safely and efficiently
managing the movement of a guided vehicle in a railway
network, specifically for issuing the first movement au-
thority in a manner free of any driver input, wherein the
first movement authority is issued when a guided vehicle
enters for the first time an operating part of a railway
network.

[0008] For achieving said objective, the present inven-
tion proposes to use an on-board radar system as dis-
closed by the objects of independent claims 1, 7 and 11.
Other advantages of the invention are presented in the
dependent claims.

[0009] Indeed, the present invention proposes in par-
ticular a method for automatically managing, i.e. free of
any driver intervention, a movement authority, preferen-
tially the first movement authority, for a guided vehicle A
moving on a track of a railway network, wherein said track
comprises a plurality of sections, wherein each section
comprises a detection device for detecting a presence
or absence of a guided vehicle on the section it equips,
the guided vehicle A moving on a first section of said
railway network in direction of a second section consec-
utive to (i.e. directly following) the first section, said meth-
od comprising the steps:

- sending, by means of a Trackside Centralized Move-
ment Authority Generator (hereafter TCMAG), for in-
stance a RBC, and to an on-board system of the
guided vehicle A, a request for checking an occu-
pancy of a part of the first section located directly
ahead the guided vehicle A, preferentially said re-
questis only sent if a distance between a position of
the guided vehicle A on the track and a boundary
between the first section and the second section is
smaller than a predefined distance;

- atthe reception of said request by the on-board sys-
tem of the guided vehicle A, automatically launching
(e.g. by means of the on-board system) a detection
process involving a radar system preferentially
equipping the head of the guided vehicle A, wherein
said detection process comprises using the radar
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system for detecting if a guided vehicle B is located
in front of the guided vehicle A, for instance within a
maximum detection length of the radar system;

- if no guided vehicle B is detected in front the guided
vehicle A, for instance within said maximum detec-
tion length, then the on-board system is configured
for automatically sending a message to the TCMAG
informing the latter about a vacant state of a part of
the first section located ahead the guided vehicle A.
Preferentially, the predefined distance is calculated
in function of the maximum detection length of the
radar system, for instance it is the maximum detec-
tion length of the radar system independently of a
track section geometry oritis the maximum detection
length of the radar system for the track section ge-
ometry and configuration, so that the part of the first
section located ahead the guided vehicle A might be
the part of track comprised between the head of the
guided vehicle A and the boundary. Preferentially, if
a guided vehicle B is detected in front of the guided
vehicle A, then the on-board system may send a
message to the TCMAG informing the latter about
an occupied state of said part of the first section lo-
cated ahead the guided vehicle;

- automatically issuing by means of the TCMAG a
movement authority to the on-board system if and
only if the occupancy state of the second section is
in a vacant state and if the message informing about
the vacant state of said part of the first section is
received by the TCMAG, otherwise and in particular,
preventing the guided vehicle A to enter the second
section, notably by preventing an issuance of a
movement authority to the guided vehicle A for en-
tering the second section. In particular, information
about the occupancy state of the second section
might be provided to the TCMAG by known in the
art detection device configured for determining an
occupancy state of track section, like a track circuit.

[0010] Preferentially, the method comprises reporting
a position of the guided vehicle A to the TCMAG, for
instance a RBC, by means of the on-board system. In
particular, the latter might periodically report said posi-
tion. In particular, the on-board system of guided vehicle
A is capable of determining the position of the guided
vehicle A, e.g. the position of the head and tail end of the
guided vehicle A, on said railway network and reporting
said position to the TCMAG, which may belong to a con-
trol system of the railway network configured for manag-
ing movement authorities over said railway network. Ac-
cording to a first embodiment of the invention, the on-
board system periodically reports the position of the guid-
ed vehicle, and the TCMAG determines if the distance
between the reported position of the guided vehicle A
and the boundary between the first section and the sec-
ond section is smaller than the predefined distance. Ac-
cording to another embodiment, the on-board system is
configured for determining the position of the guided ve-
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hicle A on the track and for sending to the TCMAG a
request for movement authority (hereafter movement au-
thority request) when the distance between a position of
the guided vehicle A and said boundary is smaller than
the predefined distance. Upon reception of the move-
ment authority request, the TCMAG is configured for re-
sponding by sending said request for checking the occu-
pancy of the part of the first section located directly ahead
the guided vehicle A.

[0011] The predefined distance according to the inven-
tion is in particular calculated for a section of track, pref-
erentially for each section, from railway network track
geometry and/or a maximum detection length of the radar
system, so that said predefined distance is a function of
the maximum detection length and/or the track section
geometry. The TCMAG comprises for instance a data-
base comprising for the section on which the guided ve-
hicle is moving, preferentially for each section of the rail-
way network, at least one predefined distance, preferen-
tially different predefined distances in function of guided
vehicle features. In particular, at least one predefined
distance is stored in said database for each guided ve-
hicle of the railway network and/or for each section. Pref-
erentially, the TCMAG comprises a processing unit con-
figured for determining for each section said predefined
distance, for instance in function of specificities of the
guided vehicle A (e.g. specificities of its radar system,
like its detection length) and/or track section (e.g. its ge-
ometry). Preferentially, the TCMAG is configured for se-
lecting in the database one predefined distance for the
guided vehicle A whose on-board system reports the po-
sition, said selection being in particular based on the spe-
cificities of the radar system of the guided vehicle A.
[0012] The present invention also concerns in partic-
ular an on-board system configured for being installed
on-board a guided vehicle A, said on-board system com-
prising:

- a position determination unit configured for deter-
mining the position of the guided vehicle A, for ex-
ample by using beacons installed along a track fol-
lowed by the guided vehicle A, or GPS techniques,
or odometry systems using railway network track
cartography, etc. The position determination unit is
preferentially able to determine a distance between
a position of the guided vehicle and a boundary be-
tween a track section on which the guided vehicle is
moving and the consecutive next track section;

- acommunication system for communicating with the
TCMAG of a control system of the railway network
on which said guided vehicle A is configured to op-
erate, said communication system being preferen-
tially configured for periodically reporting the position
of the guided vehicle A to the TCMAG;

- aradar system comprising at least one radar, pref-
erentially a first radar and a second radar, each con-
figured for detecting a presence of a guided vehicle
B in front of the guided vehicle A, wherein the first
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radar provides a first detection signal to a processing
unit of the radar system and the second radar pro-
vides a second detection signal to said processing
unit;

wherein the on-board system is configured for automat-
ically launching the radar system when receiving a re-
quest from the TCMAG for checking an occupancy state
of a part of the track ahead the guided vehicle, for in-
stance of the part of a first section ahead the guided ve-
hicle A, and for automatically sending a message to the
TCMAG informing the latter about a vacant state of the
part of the track ahead the guided vehicle A, for instance
of the part of the first section located between the head
of the guided vehicle A and the boundary between the
first section and the second section, if no guided vehicle
B is detected in front of the guided vehicle A by its radar
system, otherwise and in particular, for sending a mes-
sage to the TCMAG informing the latter about an occu-
pied state of said part of the first section. In particular,
said message informing about a vacant sate is sent by
the on-board system if and only if the first detection signal
coincides with the second detection signal.

[0013] The presentinvention concernsalso a preferred
embodiment of a TCMAG for managing a movement au-
thority for a guided vehicle A, wherein said TCMAG is for
instance a trackside device or a device located at a cen-
tral command station of the railway network. The TCMAG
according to the invention comprises:

- acommunication device for communicating with an
on-board system of a guided vehicle A. The commu-
nication device is in particular configured for receiv-
ing a position report from the guided vehicle A,
wherein said position reportis designed for indicating
a position of the guided vehicle A on the track;

- optionally, a processing unit configured for determin-
ing a distance between said reported position and a
boundary between a section of the track on which
the guided vehicle A is moving and a consecutive
next track section, for instance the boundary be-
tween the first section and the second section, the
processing unit being further preferentially config-
ured for determining a predefined distance for said
position of the guided vehicle A, for

comparing said distance with the predefined distance;
the TCMAG according to the invention being character-
ized in that it is further configured for automatically send-
ing to the on-board system of the guided vehicle A a
request for checking an occupancy of a part of the track
ahead the guided vehicle A, for instance of a part of the
first section ahead the guided vehicle, wherein said re-
questis preferentially sent only if said distance is smaller
than the predefined distance, said request being config-
ured for automatically launching a radar system by
means of the on-board system. The TCMAG is prefer-
entially further configured for releasing a movement au-
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thority for guided vehicle A if and only if the occupancy
state of the consecutive next track section, for instance
the second section, is in a vacant state and if it received,
in return of its request, a message from said on-board
system reporting the vacant state of said part, wherein
for each track section, at least one predefined distance
is preferentially stored in a database of the TCMAG in
function of the guided vehicle A specificities (like the type
of radar system equipping said guided vehicle A, and for
instance its maximal detection length) and/or track ge-
ometry.

[0014] Finally, the present invention concerns also a
control system designed for controlling and managing a
movement authority for a guided vehicle A operating on
a railway network, said control system comprising:

- optionally beacons designed for being installed at
points along tracks of the railway network, configured
for communicating with an on-board system de-
signed for equipping said guided vehicle A, said bea-
cons providing for instance localization information
to the on-board system suitable for the determina-
tion, by the on-board system, of the position of the
guided vehicle A on a track of said railway network;

- said on-board system as previously described and
configured for being installed on-board the guided
vehicle A;

- said TCMAG, as previously described.

[0015] Further aspects of the present invention will be
better understood through the following drawings, where-
inlike numerals are used for like and corresponding parts:
Figures 1A-1D  schematic representation of a method
for managing a movement authority
according to the invention in the par-
ticular case of a track free ahead.
Figures 2A-2D  schematic representation of a method
for managing a movement authority
according to the invention in the par-
ticular case of an occupied track
ahead.

[0016] Figures 1A-1D and figures 2A-2D illustrate pre-
ferred embodiments of the method for automatically man-
aging movement authority, in particular the first move-
ment authority, according to the invention. Figures 1A to
1D as well as figures 2A to 2D show chronologically the
steps according to the claimed method in the case of a
vacant state of a section in front of a guided vehicle (Fig.
1A-1D) and in the case of an occupied section in front of
the guided vehicle (Fig. 2A-2D). A section of track ac-
cording to the present invention is a part or an area of a
track that comprises a detection device for detecting if
the section, i.e. if said part or area of track it equips, is
occupied or vacant, i.e. if a guided vehicle is respectively
present or not on said track section, said detection device
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being usually a track circuit.

[0017] Both figure 1 and figure 2 show a track 1 of a
railway network, wherein different guided vehicles may
move, for instance a guided vehicle A and another guided
vehicle, e.g. a guided vehicle B. Preferentially, guided
vehicle A is a fitted guided vehicle and guided vehicle B
is a non-fitted guided vehicle. The track 1 is divided into
a plurality of sections, for instance a first section 10, a
second section 11 and a third section 12. In figures 1A-
1D, guided vehicle B is moving on the third section 12,
and therefore, the second section 11 and the part of the
first section 10 located ahead the guided vehicle A are
free. In figures 2A-2D, the guided vehicle A and the guid-
ed vehicle B are both located on the first section 10, the
guided vehicle B being located in front of guided vehicle
A. Each section comprises preferentially said detection
device for determining its occupancy state, i.e. either va-
cant or occupied. Said detection device is preferentially
configured for communicating with a TCMAG 4 which is
in charge of managing issuance of movement authority
to the guided vehicles on said railway network, and so in
particular, for issuing or not a movement authority to the
guided vehicle A moving from the first section 10 to the
second section 11. Due to the presence of two guided
vehicles on the same track section, there is a risk that
the detection device does not distinguish the guided ve-
hicle A from the guided vehicle B and considers that there
is only one guided vehicle on the first track section 10.
Each track section might comprise also a device enabling
aguided vehicle to determineits position, like for example
abeacon 13 that is able to communicate with the guided
vehicle in order to exchange information, like position on
the track or track section. Each track section is separated
from the next track section by a boundary, like the bound-
ary 15 separating the first track section 10 from the sec-
ond track section 11, a guided vehicle being authorized
to pass said boundary 15 for entering the next track sec-
tion only if the next track section has been proved clear,
i.e. has a vacant state. In particular, an entry signal 16
might be positioned atthe boundary 15 between two track
sections for signaling if the next track section is vacant
or not and providing a visual authorization to entry the
next track section.

[0018] The guided vehicle A comprises an on-board
system 20 configured for managing a movement of the
guided vehicle A on the track 1, said on-board system
20 comprising a position determination unit for determin-
ing the position of the guided vehicle A on the track 1.
Preferentially, said position determination unit is able to
communicate with beacons 13 for determining the posi-
tion of the guided vehicle A according to techniques
known in the art. Preferentially, said position determina-
tion unit may also comprise, additionally or alternately, a
GPS system and/or an odometry system for determining
said position of the guided vehicle A. The on-board sys-
tem 20 further comprises a communication device 21 for
communicating with a communication device 41 of the
TCMAG 4 in order to exchange, via a communication
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canal 23, messages or information, notably about the
position of the guided vehicle A and occupancy state of
the track sections. The on-board system 20 according to
the invention further comprises a radar system 22 pref-
erentially installed at the front end of the guided vehicle
A, wherein said radar system comprises at least one ra-
dar, preferentially a first radar and a second radar redun-
dant with the first radar. Each radar of the radar system
22 is configured for detecting if another guided vehicle,
like guided vehicle B, is located in front of the guided
vehicle A. In particular, said radar system is used for de-
tecting if a guided vehicle B is located on a part of the
first track section comprised between the head of the
guided vehicle A and the end of said first track section,
i.e. the boundary 15 when the distance between said
head and said boundary matches a maximum detection
length of the radar. In particular, the first radar and the
second radar provide to a processing unit of the radar
system 22 respectively a first detection signal and a sec-
ond detection signal, wherein said first and second de-
tection signal are used by the processing unit for safely
determining if a guided vehicle B is present in front of the
guided vehicle A, notably by checking a coincidence of
the first signal with the second signal: if they coincide and
indicate an absence, respectively apresence, of a guided
vehicle B in front of the guided vehicle A, then the
processing unit is configured for informing the on-board
system 20 about said absence, respectively presence,
otherwise, if they do not coincide, the processing unit is
configured for informing the on-board system 20 about
a presence of a guided vehicle until checking said coin-
cidence gives rise to a matching result.

[0019] According to the presentinvention, the TCMAG
4 and the on-board system 20 cooperate together for the
determination of a possible issuance of a movement au-
thority to the guided vehicle A as it will be explained in
more details by reference to the figures 1A-1D in the case
of a free section in front of the guided vehicle A and by
reference to the figures 2A-2D in the case of an occupied
section in front of the guided vehicle.

[0020] As illustrated in Fig. 1A and 2A, the on-board
system 20 is configured for reporting to the TCMAG 4,
notably in real time and preferentially periodically, the
position of the guided vehicle A by sending 23S, to the
TCMAG 4 and via the communication device 21, mes-
sages comprising position information.

[0021] Upon a reception of a position information sent
by the on-board system 20 of the guided vehicle A, the
TCMAG is configured for determining if a distance d be-
tween the reported position of the guided vehicle A and
a boundary 15 between the first section 10 and the sec-
ond section 11 is smaller than a predefined distance.
Then, if said distance is smaller than the predefined dis-
tance and as illustrated in Fig. 1B and 2B, the TCMAG
is configured for sending to the on-board system 20 of
the guided vehicle A arequest for checking an occupancy
state of a part of the first section 10, wherein said part is
ahead the guided vehicle A. Preferentially, if the distance
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is not smaller that said predefined distance, then the TC-
MAG is configured for waiting until receiving a position
information for which the distance between the reported
position and the boundary is smaller than the predefined
distance. According to another preferred embodiment,
the on-board system 20 is configured for determining the
distance between the head of the guided vehicle A and
the boundary 15 and for automatically checking the oc-
cupancy state of a part of the first section directly ahead
the guided vehicle A by means of the radar system 22 if
and only if said distance is smaller than the predefined
distance. The result of this check of the occupancy state
might be automatically sent by the on-board system to
the TCMAG for triggering or not the issuance of a move-
ment authority.

[0022] According to the present invention, the prede-
fined distance might be stored in a database of the TC-
MAG 4, wherein for each section, at least one predefined
distance is stored. Preferentially the predefined distance
is the maximum detection length of the radar system 22
equipping the on-board system 20 of the guided vehicle
A, in particular, the maximum detection length for the
section on which the guided vehicle is moving, for exam-
ple, for the first section 10 in the present case. In other
words, said maximum detection length is in particular not
simply the maximum detection length that might be
achieved by the radar of the radar system 22, but is pref-
erentially defined for each section in function of a track
geometry and a detection capacity of the radar for said
track geometry, taking thus into account the track geom-
etry in the detection achievable by the radar. Preferen-
tially, the TCMAG is also configured for determining for
each section said predefined distance, for instance in
function of specificities of the guided vehicle A (e.g. spe-
cificities of its radar system, like its detection length)
and/or track section (e.g. its geometry that might be
stored in its database), and then, optionally, saving the
predefined distance in its database.

[0023] Preferentially, the TCMAG is configured for de-
termining, from the position information reported by the
on-board system 20, on which section the guided vehicle
A is moving, and for determining, from the previously
determined section, the predefined distance, e.g. by cal-
culating it or by selecting it in its database in function of
the section, wherein the predefined distance may depend
on the maximum detection length of the radar, and op-
tionally the track geometry of the determined section.
[0024] At reception 23R of said request, the on-board
system 20 of the guided vehicle A is configured for au-
tomatically launching a detection process, wherein the
radar system 22 is configured for detecting by means of
its radar if a guided vehicle B is located in front of the
guided vehicle A within the predefined distance, i.e. in
particular within the maximum detection length that has
been determined for the specific geometry of the track
located in front of the guided vehicle A until the boundary
15 for the first section 10. If an object is located in front
of the guided vehicle A, then the radar system is config-
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ured for providing a signal to the on-board system indi-
cating the presence of a guided vehicle in front of the
guided vehicle A, otherwise, if no object is detected, the
radar system provides a signal indicating a free track
ahead.

[0025] If no guided vehicle B is detected in front the
guided vehicle A, then the on-board system 20 is config-
ured for automatically sending a message 23M to the
TCMAG informing the latter about a vacant state of the
part of the first section 10 located in front of the guided
vehicle A. If a guided vehicle B is detected in front of the
guided vehicle A, then no message is sentto the TCMAG
as illustrated in Fig. 2C, or a message comprising infor-
mation reporting an occupied state of the track section
in front of guided vehicle A is sent to the TCMAG.
[0026] Upon reception of the message 23M reporting
the vacant state of the part of the first section 10 in front
of the guided vehicle, the TCMAG is configured for au-
tomatically issuing a movement authority for each next
section that has been proved clear, in the present case
as illustrated in Fig. 1D, for the second section 11. Oth-
erwise and in particularifthe TCMAG 4 receives the mes-
sage reporting the occupied state or if the next track sec-
tion, e.g. said second section 11 is occupied, then the
TCMAG is configured for preventing the guided vehicle
A to enter the next section, e.g. said second section 11,
notably by preventing an issuance of a movement au-
thority to the guided vehicle A.

Claims

1. Method for automatically managing a movement au-
thority for a guided vehicle A moving on a track (1)
of a railway network, said track (1) comprising a first
section (10) and a second section (11) consecutive
to the first section (10), the guided vehicle A moving
on the first section (10) in direction of the second
section (11), said method comprising chronologically
the following steps:

- sending, by means of a Trackside Centralized
Movement Authority Generator (hereafter TC-
MAG) (4) to an on-board system (20) of the guid-
ed vehicle A, a request for checking an occu-
pancy state of a part of the first section (10) lo-
cated ahead the guided vehicle A;

- atthe reception of said request by the on-board
system (20), automatically launching a detection
process involving a radar system (22) of the
guided vehicle A, wherein said detection proc-
ess comprises using the radar system (22) for
detecting if a guided vehicle B is located in front
of the guided vehicle A;

- if no guided vehicle B is detected in front of the
guided vehicle A, then automatically sending a
message to the TCMAG (4) informing the latter
aboutavacant state of the part of the first section
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(10) located ahead the guided vehicle A;

- automatically issuing by means of the TCMAG
(4) amovement authority to the on-board system
(20) if and only if the occupancy state of the sec-
ond section (11) is vacant and if the message
informing about the vacant state of the part of
the first section ahead the guided vehicle is re-
ceived by the TCMAG.

Method according to claim 1, wherein said request
is sent only if a distance between a position of the
guided vehicle A on the track and a boundary (15)
between the first section (10) and the second section
(11) is smaller than a predefined distance.

Method according to claim 2, wherein the on-board
system (20) reports the position of the guided vehicle
A to the TCMAG (4) and the latter determines if the
distance between said position that has been report-
ed and the boundary (15) between the first section
(10) and the second section (11) is smaller than the
predefined distance.

Method according to claim 2, wherein the on-board
system (20) determines the position of the guided
vehicle A on the track and sends to the TCMAG (4)
a request for movement authority if and only if the
distance between the position of the guided vehicle
A and said boundary is smaller than the predefined
distance.

Method according to one of the claims 2 to 4, wherein
the predefined distance is determined by the TC-
MAG and/or the on-board system (20) for the first
section (10) in function of a maximum detection
length of the radar system (22) and optionally a track
geometry of the part of said first section (10) in front
of the guided vehicle A.

Method accordingto claims 2-5, whereinthe TCMAG
(4) comprises a database and is configured for se-
lecting the predefined distance stored in said data-
base.

Method according to one of the claims 1 to 6, wherein
amessage is automatically sent by the on-board sys-
tem (20) to the TCMAG (4) for informing the latter
about an occupied state of the part of the first section
(10) ahead the guided vehicle A if a guided vehicle
B is detected in front of the guided vehicle A.

On-board system (20) configured for being installed
on-board a guided vehicle A, said on-board system
(20) comprising :

- a position determination unit configured for de-
termining a position of the guided vehicle A on
a track (1);
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- a communication system (21) for communicat-
ing with a TCMAG (4);

- a radar system (22) comprising at least one
radar configured for detecting a presence of a
guided vehicle B in front of the guided vehicle A;

the on-board system (20) being configured for auto-
matically launching the radar system (22) upon re-
ception (23R) of a request from the TCMAG (4) for
checking an occupancy state of a part of the track
(1) ahead the guided vehicle A and for automatically
sending (23M) a message to the TCMAG (4) inform-
ing the latter about a vacant state of the part of the
track (1) ahead the guided vehicle A if no guided
vehicle B is detected in front of the guided vehicle A
by its radar system (22).

On-board system (20) according to claim 8, wherein
said communication system (21) is configured for
reporting (23S), preferentially periodically, the posi-
tion of the guided vehicle A to the TCMAG (4).

On-board system (20) according to claim 8 or 9, con-
figured for sending to the TCMAG (4) a request for
movement authority if and only if the distance be-
tween the position of the guided vehicle A and a
boundary between a first section (10) and a second
section (11) is smaller than a predefined distance
that is a function of a maximal length detection of the
radar system (22).

On-board system (20) according to claim 9, config-
ured for sending said message if and only if a first
detection signal provided by a first radar coincides
with a second detection signal provided by a second
radar of the radar system (22).

TCMAG (4) configured for managing a movement
authority of a guided vehicle A moving on a track (1)
of a railway network wherein the track (1) comprises
a plurality of sections, the TCMAG (4) comprising a
communication device (41) for communicating with
an on-board system (20) of a guided vehicle A and
being configured for sending to the on-board system
(20) a request for checking an occupancy of a part
of the track (1) ahead the guided vehicle A that is
configured for automatically launching a radar sys-
tem (22) of the on-board system (20) designed for
checking an occupancy state of said part ahead the
guided vehicle A, the TCMAG (4) being further con-
figured for issuing a movement authority to the guid-
ed vehicle A only upon reception of a message from
the on-board system (20) reporting a vacant state of
said part and if said consecutive next track section
is also vacant.

TCMAG (4) according to claim 11, comprising a
processing unit configured for determining a dis-
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tance between a position of the guided vehicle A and
a boundary (15) between a first section (10) of the
track (1) on which the guided vehicle A is moving
and a consecutive second section (11) where the
guided vehicle is going to enter, for determining a
predefined distance for said first section (10), and
for sending said request if and only if said distance
is smaller than the predefined distance.

TCMAG (4) according to claim 12 or 13, wherein the
processing unit is configured for determining the pre-
defined distance from a maximum length detection
of the radar system of the guided vehicle A and/or a
track section geometry of said first section (10).

Control system designed for controlling and manag-
ing a movement authority of a guided vehicle A op-
erating on a track (1) of a railway network, said con-
trol system comprising:

- an on-board system (20) according to one of
the claims 8-11;

- a TCMAG (4) according to one of the claims
12-14.
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