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(54) METHOD AND SYSTEM FOR RESETTING A TRACK SECTION OCCUPANCY STATE

(57) The present invention concerns a method and
system for resetting a track section occupancy state, the
system (1) comprising:
- a control device (3) configured for cooperating with a
physical detection system (22) in charge of a determina-
tion of the occupancy state for said track section (S2),
wherein said control device (3) is configured for automat-
ically sending a set of data to a drone system (4) at re-
ception of a request for resetting the occupancy state of
the track section (S2), wherein said set of data comprises
at least one data enabling a drone system to acquire
aerial images of the track section, the control device (3)
being further configured for automatically resetting the
occupancy state of the track section in case of reception

of a drone system message whose occupancy state data
indicates an absence of guided vehicle on said track sec-
tion;
- the drone system (4), comprising a camera system, and
configured for automatically launching (203) a process
of track section aerial image acquisition, wherein aerial
images of the track section (S2) are acquired and proc-
essed in real time by the drone system (4) in order to
determine whether a guided vehicle is located on the
track section, the drone system (4) being further config-
ured for automatically sending (206) a message to the
control device (3), wherein said message comprises an
occupancy state data for the track section (S2).
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Description

[0001] The present invention concerns a system and
a method for track vacancy reset confirmation.
[0002] The present invention is essentially related to
the field of guided vehicle, wherein the expression "guid-
ed 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. More specifically, the present in-
vention concerns the detection of a presence or an ab-
sence of a guided vehicle within a track section.
[0003] Usually, the detection of a presence or an ab-
sence of a guided vehicle between two points on a track,
wherein the two points define respectively the two ends
of a track section within a railway network, is made by
means of physical detection systems that are configured
for detecting whether a guided vehicle is present between
said two points and for providing the result of said detec-
tion in the form of occupancy state information (or vacan-
cy information). Such physical detection systems are for
instance axle counters comprising a first counting head
installed at one of the ends of the track section and a
second counting head installed at the other end of the
track section. When a guided vehicle enters the track
section, it passes the first counting head which counts
the number of wheels (or axles) that entered in the track
section and when the guided vehicle leaves the track
section, it passes the second counting head which also
counts the number of wheels (or axles) leaving the track
section. By comparing the number of wheels entering
and leaving the track section, the axle counter is able to
determine whether a guided vehicle is still (partially) oc-
cupying the track section and may provide a track occu-
pancy state information accordingly, e.g. either track sec-
tion occupied or track section vacant.
[0004] Sometimes, it arrives that the number of wheels
entering and leaving the track section does not coincide
because of an error or failure of the axle counter. In such
a case, the track section might be set for instance as
occupied, while it is in fact vacant. When such a situation
occurs, then an interlocking device usually allows an op-
erator to initialize a reset procedure in the axle counter
in order to clear the wrong occupation. At the end of the
reset procedure, the track section is indicated as clear.
Due to safety requirements, a visual checking of the va-
cancy of the track section is mandatory before performing
the reset procedure.
[0005] This is usually realized by the driver of an ap-
proaching guided vehicle who has to determine, using
visual inspection, whether the track section that has to
be cleared is free of any guided vehicle, the driver in-
forming then an operator of a control center about the
vacancy of the track section, and said operator taking
then the decision of authorizing or not to start the reset
procedure, notably in function of received and/or known

additional information about the track section and/or rail-
way network.
[0006] An objective of the present invention is to pro-
pose a new method and system for efficiently and auto-
matically determining whether a reset procedure can be
authorized or not for a track section whose occupancy
state has to be verified before starting a reset procedure.
[0007] For achieving said objective, the present inven-
tion proposes notably a system and method for resetting
a track section occupancy state as disclosed by the ob-
jects of the independent claims. Other advantages of the
invention are presented in the dependent claims.
[0008] The present invention concerns in particular a
method for automatically resetting an occupancy state
of a track section, wherein said occupancy state might
be stored within a physical detection system in charge
of determining the occupancy state of the track section
by detecting or determining a presence or an absence
of a guided vehicle on the track section or within a control
system involved in the management of guided vehicle
movements within the railway network comprising said
track section, the method comprising the following steps:

- receiving a request for resetting the occupancy state
of the track section. Said request might be sent man-
ually by an operator or automatically by the control
system of the railway network, wherein said control
system is configured for instance for determining a
failure of the physical detection system and/or a po-
tential error of within the occupancy state report-
ed/stored for the track section whose occupancy
state is determined by said physical detection sys-
tem. The request is received by a control device con-
figured for controlling the physical detection system
and capable of communicating with the latter for ex-
changing for instance track section occupancy state
information. The control device may comprise a
processing unit and a memory, as well as an inter-
face for communicating with other devices, e.g. said
physical detection system. Said control device is for
instance an interlocking device and the physical de-
tection system is for instance an axle counter or any
other device capable of detecting/determining
whether a guided vehicle is located on the track sec-
tion;

- the reception of said request triggering a sending,
preferentially automatically triggering said sending,
by the control device to a drone system, e.g. to a
control module of said drone system, of a set of data
comprising at least one data configured for enabling
the drone system to acquire aerial images of the track
section. For instance, said at least one data is data
enabling the drone system to locate the track section,
and/or to determine a flight trajectory enabling an
acquisition of the aerial images of the track section
whose vacancy state has to be reset. Preferentially,
said data is a position data that indicates the position
of the track section whose track vacancy state has

1 2 



EP 3 851 359 A1

3

5

10

15

20

25

30

35

40

45

50

55

to be reset, for e.g. the position of at least one of the
ends of the track section. Alternatively or additional-
ly, said set of data may comprise an identification
data that enables the drone system to identify the
concerned track section. Preferentially, the position
data and/or the identification data are configured for
enabling the drone system, e.g. its control module,
to determine a position of the track section with re-
spect to a position of a drone of the drone system.
In particular, said position data comprises for in-
stance the position of each end of the track section.
In particular, the identification data comprises a code
which is associated with the track section whose oc-
cupancy state has to be checked, said code enabling
for instance the control module to determine which
track section has to be checked or to directly select
a trajectory for the drone, each code being associ-
ated for instance with a trajectory and/or with the
position of at least one, preferentially each, end of
the track section to be checked. For instance, ac-
cording to a preferred embodiment, the control mod-
ule comprises a database wherein each code is as-
sociated with a specific track section of the railway
network, wherein for each code, a trajectory for the
drone is stored in the database, i.e. predefined in the
database for instance in function of track section
known environment. Indeed, according to the
present invention, the known track section environ-
ment enables to define for each track section the
most efficient flight trajectory, i.e. an optimized flight
trajectory, for imaging said track section, making
therefore the process of checking the occupancy
state of the track section more efficient;

- the reception of said set of data by the drone system,
e.g. by its control module, automatically triggering
the launching of a process for track section image
acquisition, wherein aerial images of the track sec-
tion, preferentially real time aerial images, are ac-
quired by the drone system, for instance by flying
over the track section. Preferentially, the reception
of the set of data may trigger a determination or a
selection by the drone system of a trajectory enabling
an acquisition, e.g. by the drone system itself or by
a drone of the drone system, of aerial images of the
track section whose track occupancy state has to be
reset. For this purpose, the drone system may op-
erate the drone according to said trajectory;

- the drone system acquiring, e.g. by means of its
drone, aerial images of the track section notably by
following a flight trajectory which has been prede-
fined or determined by the drone system from the
received set of data;

- automatically processing, by the drone system, the
track section aerial images, and determining the oc-
cupancy state of the track section. Preferentially, the
drone system uses a pattern recognition tech-
nique/algorithm for determining whether a guided
vehicle is present on the track section or absent from

the latter;
- the drone system automatically communicating a

message to the control device, wherein said mes-
sage comprises an occupancy state data indicating
at least either a presence or an absence of a guided
vehicle on the track section;

- automatically resetting, by means of the control de-
vice, the vacancy state of the track section if the oc-
cupancy state data indicates an absence of a guided
vehicle. For instance, the control device might per-
form a reinitialization of the physical detection de-
vice, said reinitialization automatically resetting the
track vacancy state.

[0009] The present invention proposes also a system
for automatically resetting a track section occupancy
state, the system according to the invention comprising:

- a control device configured for cooperating with or
controlling the physical detection system and capa-
ble of communicating with the latter for exchanging
for instance track section occupancy state informa-
tion, said control device being for instance an inter-
locking device. The control device is in particular
configured for receiving a request for resetting the
occupancy state of the track section, wherein the
reception of said request triggers a sending, by the
control device and to a control module of a drone
system, of a set of data comprising at least one data
enabling the drone system to acquire aerial images
of the track section. Said at least one data is for in-
stance a position data and/or an identification data,
wherein the position data is configured for enabling
the drone system to determine the position of the
track section with respect to a drone’s position, said
position data providing for instance the position of
each end of the track section, and said identification
data may comprise a code which is associated with
the track section whose occupancy state has to be
checked. For instance, said code is configured for
enabling an identification by the control module of
the track section that has to be checked, each code
being associated for instance to a (predefined opti-
mized) trajectory and/or to the position of at least
one, preferentially each, end of the track section to
be checked. The control device according to the in-
vention is further configured for automatically reset-
ting the track occupancy state of the physical detec-
tion system at the reception of a message sent by
the drone system if the message indicates an ab-
sence of guided vehicle on the track section. In par-
ticular, said message comprises a track occupancy
state data configured for indicating at least either a
presence or an absence of a guided vehicle on the
track section. According to the present invention, the
control device is preferentially a wayside device, so
that the whole process for automatically resetting the
occupancy state of a track section is performed lo-
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cally, free of an involvement of a central system con-
figured for managing the railway network. Of course,
the central system might be informed about the result
of the process for automatically resetting the occu-
pancy state of the track section;

- optionally, the physical detection system configured
for determining the occupancy state of the track sec-
tion, i.e. an absence or presence of a guided vehicle
on said track section defined as a segment of track
comprised between a first end and a second end,
said first end and second end defining therefore the
boundaries of the track section;

- a drone system configured for automatically launch-
ing a process of track section aerial image acquisi-
tion at reception of said set of data, wherein aerial
images of the track section are acquired and proc-
essed in real time by the drone system 4 by flying
over the track section according for instance to a
flight trajectory determined in function of the received
set of data. The drone system may comprise at least
a drone and said control module, the latter being
installed on-board or off-board the drone and con-
figured for determining a flight trajectory for the
drone, wherein the determination of said flight tra-
jectory is preferentially triggered by the reception by
the control module of said set of data sent by the
control device. The drone system, e.g. its drone,
comprises a camera system comprising at least one
camera for acquiring aerial images of the track, the
drone system being an autonomous system capable
of operating free of any human operator intervention,
notably to fly its drone. In particular, the drone system
is further configured for identifying objects on the
tracks using a pattern recognition technique/algo-
rithm, e.g. based on artificial intelligence (machine
learning, artificial neural networks, etc.). For this pur-
pose, the drone system, e.g. its module, comprises
image processing means configured for performing
pattern recognition on the aerial acquired images. In
particular, the flight trajectory is configured for ena-
bling the drone system to acquire aerial images of
the track section from one end of said track section
to the other end, wherein the drone system is con-
figured for detecting, notably in real time and during
its motion or the motion of its drone according to said
flight trajectory, a presence or absence of a guided
vehicle located within the track section from the ac-
quired aerial images and by using the pattern rec-
ognition technique/algorithm. The drone system,
e.g. its control module, is further configured for di-
rectly and automatically communicating a message
to the control device, e.g. the interlocking, wherein
said message comprises a track occupancy state
data indicating at least either a presence or an ab-
sence of a guided vehicle on the checked track sec-
tion.

[0010] Further aspects of the present invention will be

better understood through the following drawings, where-
in like numerals are used for like and corresponding parts:

Figure 1 schematic representation of a system ac-
cording to the invention.

Figure 2 flowchart of a preferred method according to
the invention.

[0011] Figure 1 illustrates a preferred embodiment of
a system for automatically resetting a track section oc-
cupancy state according to the invention. A railway net-
work 1 comprises different track sections S1 - S5, i.e.
segment of tracks, wherein each track section is delim-
ited by two boundaries: a first boundary located at one
of the ends of the track section and a second boundary
located at the other end of the track section. For instance,
the track section S1 is delimited by the boundaries B1
and B2, the track section extended therefore from the
boundary B1 until the boundary B2, a first end of the track
section S1 corresponding (i.e. being located) at the
boundary B1 and a second end corresponding to the
boundary B2. A boundary can be common to two or more
track sections. For instance, boundary B2 is also a
boundary for track section S2, which extends from
boundary B2, corresponding to a first end of track section
S2, until boundary B3, which corresponds to the other
end of the track section. Also, two consecutive track sec-
tions may not share a boundary: for instance, track sec-
tion S3 extends from boundary B4 until boundary B5, and
is followed by track section S4 which extends from bound-
ary B6, different from B5, until boundary B7. Each track
section might be occupied by a guided vehicle, wherein
several guided vehicles are not allowed to occupy a same
track section at the same time. For instance, track section
S1 is occupied by guided vehicle 111, which, when leav-
ing track section S1 will enter the directly next track sec-
tion, i.e. track section S2, when passing the boundary
B2, track section S2 being currently vacant. Another guid-
ed vehicle 113 previously left track section S2 and is go-
ing to enter track section S5 as soon as it will pass the
boundary B8 at a first end of the track section S5. The
boundary B9 marks the other end of the track section S5.
During the time period needed for the guided vehicle 113
to move from boundary B8 to B9, the track section S5
has to be marked as occupied until the guided vehicle
113 integrally passes the boundary B9 and leaves the
track section S5. Similarly, the track section S3 is shown
as occupied by a guided vehicle 112, while the consec-
utive next track section S4 is currently free of any guided
vehicle.
[0012] In order to manage the movement of the guided
vehicles over the railway network 1 and provide move-
ment authorization to guided vehicles, it is important to
determine which track section is occupied or not. For this
purpose, each track section has its occupancy state con-
trolled/determined by a physical detection system 21, 22,
23, which is in charge of determining whether a guided
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vehicle is present or not on the track section it is respon-
sible for. For instance, the physical detection system 21
in charge of controlling the occupancy state of track sec-
tion S1 is an axle counter comprising a processing unit
connected to a first counting head located at the bound-
ary B1 and a second counting head located at the bound-
ary B2. The counting heads of the axle counter are able
to detect wheels (or axle) passing the boundary as well
as the direction of displacement of these wheels, and
consequently it is able to detect for each boundary the
number of wheels entering or leaving the track section,
and from this number to deduct whether a guided vehicle
is still present on the track section. Therefore, by detect-
ing a number of wheels passing each boundary of a track
section and their direction of displacement, the process-
ing unit of the axle counter is able to determine and report
to a control device 3 whether the track section is occupied
or not. For this purpose, an information regarding the
occupancy state of the track section is sent by the phys-
ical detection system 21, 22, 23 to the control device 3
and/or to a remote control center. The control device 3
according to the invention comprises for instance a
processing unit and optionally a memory for storing data
related to the railway network or track sections it man-
ages. The control device 3 may comprise communication
means 33 for communicating with other devices, e.g.
wayside devices located remotely from the control device
3. In case of an initialization or reinitialization of the phys-
ical detection system 21, 22, 23, the current occupancy
state of its track section (i.e. the track section for which
it is responsible for determining the occupancy state) has
to be checked or determined in order to ensure that the
occupancy state reported by the physical detection sys-
tem at the end of its (re)initialization at time T corresponds
(i.e. is the same) as the occupancy state of the track
section at said time T. Such an initialization or reinitiali-
zation may occur for instance in case of a failure of a
physical detection system 21, 22, 23, which makes it nec-
essary to check/determine the current occupancy state
of the track section it is responsible for. For instance, in
case of a detection of a failure or of a potential failure by
the control device 3 or by the remote control center, e.g.
by an operator of the remote control center, the occu-
pancy state of the track section has to be cleared before
reinitializing the physical detection system.
[0013] In such a context, the present invention propos-
es a new method and system for automatically resetting
a track section occupancy state, which involves a drone
system 4 comprising at least a control module 41 and a
drone 42. Indeed, according to the present invention, the
communication means 33 of the control device 3 are fur-
ther configured for communicating with communications
means 43 of the drone system 4. The drone system might
be a single object that is an unmanned aerial vehicle
capable of autonomous operation (the whole drone sys-
tem is the object capable of flying in this case) or may
comprise at least two objects, a terrestrial object like a
terrestrial base and a flying object, i.e. a drone capable

of flying, for instance from the terrestrial base to specific
predefined and/or in real time determined locations, ac-
cording for instance to a predefined trajectory. In partic-
ular, the control module 41 is a processing unit compris-
ing for instance one or several processors and optionally
a memory, and that is configured for determining a flight
trajectory for the drone 42 and for communicating with
the control device 3 via the communication means 43.
The control module 41 might be installed on-board the
drone 42, or in a part of the drone system remotely located
with respect to the drone 42, e.g. in said terrestrial basis.
The drone 42 comprises at least a camera system con-
figured for acquiring aerial images of a track section. The
camera system is preferentially configured for sending
to the control module 41 the acquired aerial images,
wherein the latter is further configured for processing the
acquired images in order to determine whether a guided
vehicle is located within a track section currently control-
led. The aerial images according ot the present invention
are images acquired during a flight over the track section,
operated by the drone system 4 free of any human/op-
erator input. In particular, the control module 41 is con-
figured for identifying, in the acquired images, each
boundary of the track section, and to determine whether
a guided vehicle is located on the track delimited by said
boundaries. According to the present invention, the drone
system 4 is an autonomous and unmanned system: the
drone system or more specifically its flying object like the
drone 42 is configured for autonomously taking off, e.g.
from a predefined site like the terrestrial base, flying ac-
cording to a trajectory configured for enabling the camera
system acquiring images of a track section whose va-
cancy state has to be checked, and flying back to the
predefined site, and landing. In particular, the predefined
site may comprise any relevant means for providing en-
ergy to the drone system, e.g. charging a battery of the
drone 42, and/or storing aerial images of the track sec-
tion.
[0014] The method according to the invention will be
described now in more details with reference to Figure
2, which illustrates a preferred embodiment of the method
according to the invention in the form of a flowchart.
[0015] At step 201, the control device 3, e.g. its com-
munication means 33, receives a request for resetting
the occupancy state of one of the track sections it is re-
sponsible for. The received request is configured for en-
abling the control device 3 to identify the track section
whose occupancy state has to be reset. The received
request comprises for instance a track section identifica-
tion data identifying the track section whose occupancy
state has to be reset. For instance, from the track section
identification data of the received request, the control de-
vice 3 is able to determine that the occupancy state of
track section S2 has to be reset. In particular, the control
device 3 is able to determine which physical detection
device has to be initialized or reinitialized in order to reset
a track section vacancy state. For this purpose, the con-
trol device 3 may comprise a database storing data which
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enable the control device 3 to identify for each track sec-
tion, the physical detection device that is responsible for
determining the occupancy state of the considered track
section. Optionally, said database may comprise, for
each track section, data indicating the position (geo-
graphic position) of at least one, preferentially each, of
the ends of the track section. For instance, for each track
section like the track section S2, the database may com-
prise the geographic position of the first boundary B2 and
of the second boundary B3. Optionally, or alternately,
data enabling an identification of the geographic position
of the boundaries of each track section that are notably
managed by the control device 3 might be stored in a
database or memory of the drone system 4.
[0016] At step 202, at the reception of the request by
the control device 3, the latter is configured for sending
a set of data to the control module 41 of the drone system,
which is for instance located at a predefined position.
Said set of data comprises at least one data configured
for enabling the drone system 4 to acquire images of the
track section. For instance, said data is defined in function
of a position of the track section. For instance, said data
enables the drone system to determine or know or identify
at least one position (e.g. a position defined with respect
to the predefined position of the drone system, or a ge-
ographic position provided by geographic coordinates,
or GPS data) of the track section whose vacancy state
has to be reset, and/or preferentially a trajectory enabling
an acquisition of images of the track section. Alternative-
ly, or additionally, said data comprises a trajectory deter-
mined by or predefined within the control device 3. Ac-
cording to a preferred embodiment, the control device 3
might be configured for providing a set of data comprising
a position data indicating for instance the position of each
ends of the track section, wherein the control module 41
is then able, from said position of each ends, to determine
a flight trajectory enabling to acquire images of the track
section. According to another embodiment, the control
device 3 provides a set of data comprising an identifica-
tion data enabling the drone system to identify the track
section whose vacancy state has to be reset. In this case,
the control module is then able to determine, from this
identification data, the position of the track section, no-
tably the position of each of its ends. In particular, the
drone system may comprise a database storing:

- for each track section, the position of each of its ends;
and/or

- for each track section, a predefined trajectory; and/or
- an identification code for each track section, each

identification code being associated to one or several
geographic positions of the track section and a flying
direction.

The position of the track section or of its end(s) according
to the present invention is configured for enabling the
drone system to determine or select a flight trajectory
that enables an acquisition of aerial images of the track

section. Indeed, optionally and if needed, the drone sys-
tem 4 may determine or identify from the received set of
data at least one position of the track section whose va-
cancy state has to be reset, and then a flight trajectory
that enables an acquisition of aerial images of the con-
sidered track section.
[0017] At step 203, the drone system 4 launches a
process of track section image acquisition, wherein aerial
images of the track section are acquired by flying over
the track section according to a flight trajectory. In par-
ticular, the flight trajectory is determined either by the
control device 3 or by the drone system 4 from a track
section position. The position of the track section (e.g. of
one of its ends) is notably used by the drone system for
determining the position of the drone 42 and/or drone
system 4 with respect to the track section. In particular,
according to a first embodiment, the drone system 4 is
itself an unmanned autonomous aircraft, wherein the
whole drone system is configured for automatically taking
off from a terrestrial base, located for instance remotely
with respect to the considered track section, and then
flying according to a flight trajectory that enables acquir-
ing images of the considered track section. According to
a second embodiment, the drone system 4 comprises a
terrestrial base and a drone 42, wherein the control mod-
ule 41 might be located either within the terrestrial base,
as shown in Fig. 2, or on-board the drone 42. Preferen-
tially, the control module 41 is configured for providing
track section information to the drone 42, said track sec-
tion information comprising for instance a predefined
flight trajectory, and/or a position of at least one end of
the track section and optionally a flying direction, and/or
the position of each of the ends of the track section, and/or
at least one geographic position of the track section. The
drone 42 is then able, from the received information, to
autonomously take off and choose a flight trajectory that
will enable an acquisition of images that enable to deter-
mine the occupancy state of the track section.
[0018] According to the present invention, the acquired
aerial images provide notably a continuous view of the
track section from one of its ends to its other end. "Con-
tinuous" means here that the whole track section is im-
aged, no part being skipped or remaining invisible in the
acquired images. During its flight, the drone system is
configured for automatically and autonomously acquiring
images of the track section, while taking account of the
surrounding environment, for instance by avoiding any
obstacle.
[0019] At step 204, the drone system 4, for instance
its drone 42, automatically processes the acquired aerial
images in order to determine the occupancy state of the
track section, i.e. whether a guided vehicle is present or
not on the track section. For this purpose, it comprises
at least one processing unit capable of performing image
processing tasks in real time. For instance, it is configured
for tracking the track section from processing the images
acquired by a camera system of the drone system, and
determining whether the whole track section has been
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imaged. If not, the drone system is configured for auto-
matically performing a reacquisition of aerial images of
the track section. Said camera system is installed for in-
stance on-board the drone 42. In particular, the drone
system is further configured for identifying the track sec-
tion in the acquired images, and continuously adapting
the flight trajectory, notably in front of the environment
surrounding the track section and the flying drone, in or-
der to continuously acquire images of the track section
from one of its ends to the other end. The drone system
is further configured for automatically determining wheth-
er a guided vehicle is located on the track section, or
whether the track section is free of any guided vehicle
from processing the acquired images. In particular, the
drone system 4, for instance its drone 42, is configured
for determining in real time, e.g. by means of a pattern
recognition technique/algorithm, whether a guided vehi-
cle is present on the track section or absent from the
latter. According to the present invention, the drone sys-
tem 4 is configured for identifying each of the ends of the
track section in the acquired aerial images of the track.
For this purpose, different known techniques might be
used, like a training on a training dataset comprising im-
ages of each track section wherein each end of each
track section has been previously identified, or using the
geographic coordinate of each end of the track section,
or using special marker in the neighborhood of the track,
wherein each marker is associated to a track section end,
etc.
[0020] At step 205, as soon as the whole track section
has been imaged from one of its end until the other of its
ends, the drone system 4 automatically sends a message
to the control device 3, wherein said message comprises
at least an occupancy state data indicating the occupan-
cy state of the track section, i.e. either an absence of
guided vehicle or a presence of a guided vehicle. Said
data can be a binary data.
[0021] At step 206, the control device 3 receives the
message and automatically resets the occupancy state
of the track section if said message indicates an absence
of a guided vehicle. In order to reset the vacancy state,
the control device 3 is configured for automatically (re)in-
itializing (207) the physical detection system in charge
of determining the vacancy state of the track section if
the message indicates an absence of guided vehicle on
the latter. Otherwise, in case of a presence of a guided
vehicle, the control device 3, or the drone system 4, may
directly inform a remote centralized control center about
said presence of a guided vehicle on said track section.
At the end of its initialization, the physical detection sys-
tem 22 indicates an absence of guided vehicle on the
track section, e.g. the number of axles counted by both
counting heads of an axle counter being for instance zero
after the initialization. Optionally, in case of a presence
of a guided vehicle, the drone system is able to identify
the type of guided vehicle and/or one or several features
of the guided vehicle, e.g. the number of its axles, and
this information is provided to the control device 3 which

is configured for performing a reinitialization of the phys-
ical detection system 22, wherein at the end of said ini-
tialization, the physical detection system 22 indicates a
presence of a guided vehicle. In particular, in case of a
physical detection system being an axle counter, the rein-
itialization process performed by the control device 3 is
characterized in that it stores within the axle counter a
virtual number of axles counted by the counting head
located upstream the guided vehicle as equal to the
number of axles of the guided vehicle that is currently
occupying the track section, and a virtual number of axles
counted by the counting head located downstream (i.e.
in front of the guided vehicle with respect to its motion)
as equal to zero. From these virtual numbers of both
counting head received at the end of its initialization, the
axle counter may safely start a new tracking of the occu-
pancy state of the track section.
[0022] To summarize, the present invention proposes
a new way of resetting the vacancy state of a track sec-
tion, which is completely automatic and based on the use
of a drone system for checking the vacancy state of the
track section and authorizing an automatic reset of the
occupancy state of the track section.

Claims

1. Method (1) for automatically resetting an occupancy
state of a track section (S2), the method comprising
the steps:

- a control device (3) receiving (201) a request
for resetting the occupancy state of the track
section;
- the control device (3) sending (202) to a drone
system (4) a set of data comprising at least one
data configured for enabling the drone system
(4) to acquire aerial images of the track section;
- the reception of said set of data by the drone
system automatically launching (203) a process
of track section image acquisition, wherein aer-
ial images of the track section (S2) are acquired
by the drone system (4);
- automatically processing (204), by the drone
system (4), the track section aerial images that
are acquired and determining the occupancy
state of the track section;
- the drone system (4) automatically sending
(205) a message to the control device (3),
wherein said message comprises an occupancy
state data for the track section (S2);
- the control device (3) receiving (206) the mes-
sage and automatically resetting the occupancy
state of the track section if the occupancy state
data indicates an absence of guided vehicle on
the track section.

2. Method (1) according to claim 1, wherein automati-
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cally resetting the occupancy state comprises auto-
matically initializing or reinitializing (207) a physical
detection system configured for determining in real
time the occupancy state of the track section.

3. Method (1) according to claim 2, automatically de-
termining or identifying at least one position of the
track section (S2) from said set of data.

4. Method (1) according to one of the claims 1 to 3,
comprising automatically determining or selecting a
flight trajectory from the received set of data.

5. Method (1) according to one of the claims 1 to 4,
wherein automatically processing the acquired im-
ages comprises the drone system (4) automatically
identifying objects on tracks using a pattern recog-
nition technique or algorithm configured for deter-
mining whether a guided vehicle is located or not on
said track section (S2).

6. Method (1) according to one of the claims 1 to 5,
wherein, in case of a presence of a guided vehicle
on the track section, the drone system (4) automat-
ically informs a remote centralized control center
about said presence.

7. Method (1) according to one of the claims 1 to 6,
wherein the drone system (4) is configured for iden-
tifying the type of guided vehicle and/or the number
of axels or wheels of the guided vehicle.

8. System for automatically resetting an occupancy
state of a track section (S2), the system comprising:

- a control device (3) configured for cooperating
with a physical detection system (22) in charge
of a determination of the occupancy state for
said track section (S2), wherein said control de-
vice (3) is configured for automatically sending
a set of data to a drone system (4) at reception
of a request for resetting the occupancy state of
the track section (S2), wherein said set of data
comprises at least one data enabling a drone
system to acquire aerial images of the track sec-
tion, the control device (3) being further config-
ured for automatically resetting the occupancy
state of the track section in case of reception of
a drone system message whose occupancy
state data indicates an absence of guided vehi-
cle on said track section;
- the drone system (4), comprising a camera sys-
tem, and configured for automatically launching
(203) a process of track section aerial image ac-
quisition, wherein aerial images of the track sec-
tion (S2) are acquired and processed in real time
by the drone system (4) in order to determine
whether a guided vehicle is located on the track

section, the drone system (4) being further con-
figured for automatically sending (206) a mes-
sage to the control device (3), wherein said mes-
sage comprises an occupancy state data for the
track section (S2).

9. System according to claim 8, wherein the drone sys-
tem (4) is configured for identifying objects on the
tracks using a pattern recognition technique or algo-
rithm in order to determine whether a guided vehicle
is located or not on said track section (S2).

10. System according to claim 8 or 9, wherein the drone
system (4) comprises a control module (41) and a
drone (42), wherein the control module (41) is con-
figured for automatically determining or selecting a
trajectory for the drone (42) from the set of data re-
ceived from the control device (3).

11. System according to one of the claims 8 to 10, where-
in the control device (3) is an interlocking.

12. System according to one of the claims 8 to 11, where-
in the control device (3) comprises communication
means (33) configured for communicating with com-
munication means (43) of the drone system (4).

13. System according to one of the claims 8 to 12, where-
in the drone system (4) is a single autonomous un-
manned aerial vehicle or comprises a terrestrial base
and a drone (42).

14. System according to one of the claims 8 to 13, where-
in the drone system (4) comprises a database storing

- for each track section, the position of at least
one of its ends; and/or
- for each track section, a predefined trajectory;
and/or
- an identification code for each track section,
each identification code being associated to one
or several geographic positions of the track sec-
tion and a flying direction.
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