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(54) SYSTEM AND METHOD FOR CONTROLLING THE INTEGRITY OF A RAILWAY CONVOY, AND 
RAILWAY CONVOY COMPRISING SUCH SYSTEM

(57) System for controlling the integrity of a railway
convoy comprising:
- an electronic control device (10) to be installed on a
driving car (1);
- a plurality of wireless transceivers (12, 14, 16, 18, 20,
22).

The electronic control device (10) is configured to
initiate a counting of the cars by sending, towards the
following adjacent car (3) a counting signal.

Each wireless transceiver is configured, responsive
to the counting signal:

- to send back a confirmation signal;
- to update the current value included in the counting
signal received in input by adding the count of its asso-
ciated car; and
- to output towards a transceiver associated to the fol-
lowing car a corresponding counting signal containing
the updated current value.

Each transceiver is further configured to send back
towards the electronic control device, a counting-closing
signal if it does not receive said confirmation signal.
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Description

[0001] The present invention relates to a system and
a method for controlling the integrity of a railway convoy,
and to a railway convoy comprising such system.
[0002] As known, railway convoys, be them for trans-
porting passengers or goods, can have a variable con-
figuration during a journey, i.e. the number of cars or
wagons can be modified along the path, even more than
once per each journey.
[0003] Therefore, in order to control the integrity of a
railway convoy, usually the last wagon is provided with
a movable signaling device which is in communication
with the cabin of the driver and outputs towards it signals
indicative of its position or other relevant data at the end
of the convoy.
[0004] In this way, the signaling system can verify the
current integrity of the convoy and react accordingly in
case of failure; this method requires a check to be carried
out before the convoy enters into service, and can be
repeated also during each journey.
[0005] However, although this solution allows verifying
the actual integrity of the convoy, it entails some aspects
which are not completely satisfying.
[0006] In particular, when the composition of a convoy
is varied, for example at an intermediate station, then
railway operators have to verify that, in the new compo-
sition, the wagon initially provided with the signaling de-
vice is still the last wagon at the end of the convoy.
[0007] If this is not the case, then the movable signaling
device has to be positioned on the new last wagon and
operatively reconnected with the cabin of the driver in
order to allow the driver to check again the correctness
of the current composition of the convoy as ultimately
modified.
[0008] Clearly, this procedure is time consuming and
in any case, being subject to the intervention of operators,
is exposed to possible errors and oversights.
[0009] The present invention is aimed at facing such
issues, and in particular at providing a solution capable
of monitoring the current integrity of a railway convoy in
an easier and more reliable way with respect to the cur-
rent state of the art.
[0010] This aim is achieved by a system for controlling
the integrity of a railway convoy which comprises a driving
car and a plurality of cars which are disposed in sequence
behind the driving car, the system being characterized
in that it comprises at least:

- an electronic control device which is suitable to be
installed on the driving car;

- a plurality of wireless transceivers, wherein at least
one wireless transceiver of the plurality of wireless
transceivers is suitable to be installed on each as-
sociated car of the plurality of cars; wherein the elec-
tronic control device is configured to initiate a count-
ing of the cars currently composing the railway con-
voy by sending, towards the following adjacent car,

in a wireless manner, a counting signal configured
to include an updatable value indicating the number
of cars currently counted; and wherein each wireless
transceiver is configured, responsive to the counting
signal received from the electronic control device or
from a wireless transceiver installed on an adjacent
preceding car:

- to send back towards a transceiver associated to the
preceding car or to the electronic control device a
confirmation signal for confirming the effective pres-
ence of the associated car on which it is installed;

- to update the current value included in the counting
signal received in input by adding the count of its
associated car; and

- to output towards a transceiver associated to the fol-
lowing car a corresponding counting signal contain-
ing the updated current value;

and wherein each transceiver is further configured to
send back towards the electronic control device, a count-
ing-closing signal which includes the current value as
ultimately updated by itself if it does not receive said con-
firmation signal after a predetermined interval of time is
elapsed from the instant it has outputted said correspond-
ing counting signal.
[0011] According to some embodiments, the system
for controlling the integrity of a railway convoy according
to the invention may comprise one or more of the follow-
ing features, which may be combined in any technical
feasible combination:

- the electronic control device is configured to calcu-
late the current length of the railway convoy based
on the counting-closing signal received and to gen-
erate an alarm signal for an operator if the calculated
length does not correspond to a predefined value;

- the electronic control device is configured to gener-
ate, based on the counting-closing signal received,
an informing signal for an operator indicative of the
number of counted cars currently composing the rail-
way convoy;

- each wireless transceiver is configured to include,
into the corresponding counting signal containing the
updated current value outputted by itself, a pseudo-
random code or part;

- the electronic control device is configured to initiate
automatically or based on an input from an operator,
the counting of the cars composing the railway con-
voy before the railway convoy enters into service;

- the electronic control device is configured to initiate
automatically the counting of the cars periodically
during each journey of the railway convoy;

- the plurality of wireless transceivers comprise a cou-
ple of transceivers suitable to be installed on each
associated car of the plurality of cars.

[0012] This aim is also achieved by a method for con-
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trolling the integrity of a railway convoy which comprises
a driving car and a plurality of cars which are disposed
in sequence behind the driving car, the method being
characterized in that it comprises at least the following
steps:

- installing an electronic control device on board of the
driving car and at least one wireless transceiver on
board of each associated car of the plurality of cars;

- initiating, by means of the electronic control device,
a counting of the cars currently composing the rail-
way convoy by outputting towards the following ad-
jacent car, in a wireless manner, a counting signal
configured to include an updatable value indicating
the number of cars currently counted; wherein each
wireless transceiver is configured, responsive to the
counting signal received from the electronic control
device or from a wireless transceiver installed on an
adjacent preceding car:

- to send back towards a transceiver associated to the
preceding car or to the electronic control device a
confirmation signal for confirming the effective pres-
ence of the associated car on which it is installed;

- to update the current value included in the counting
signal received in input by adding the count of its
associated car; and

- to output towards a transceiver associated to the fol-
lowing car a corresponding counting signal contain-
ing the updated current value; and wherein

each transceiver is further configured to send back to-
wards the electronic control device, a counting-closing
signal which includes the current value as ultimately up-
dated by itself if it does not receive said confirmation sig-
nal after a predetermined interval of time is elapsed from
the instant it has outputted said corresponding counting
signal.
[0013] According to some embodiments, the method
for controlling the integrity of a railway convoy according
to the invention may comprise one or more of the follow-
ing features, which may be combined in any technical
feasible combination:

- the method further comprises:

- calculating, by means of the electronic control
device, the current length of the railway convoy
based on the counting-closing signal received;
and

- generating an alarm signal for an operator if the
calculated length does not correspond to a pre-
defined value;

- the method further comprises generating, by means
of the electronic control device and based on the
counting-closing signal received, an informing signal
for an operator indicative of the number of counted
cars currently composing the railway convoy;

- the step of outputting towards a transceiver associ-
ated to the following car a corresponding counting
signal containing the updated current value, com-
prises including into the corresponding counting sig-
nal, by each wireless transceiver, a pseudo-random
code or part;

- the step of initiating comprises initiating automatical-
ly or based on an input from an operator the counting
of the cars composing the railway convoy before the
railway convoy enters into service;

- the step of initiating comprises initiating automatical-
ly the counting of the cars periodically during each
journey of the railway convoy.

[0014] Finally, this aim is also achieved by a railway
convoy comprising a system for controlling the integrity
of a railway convoy as defined in the appended claims.
[0015] Further characteristics and advantages will be-
come apparent from the description of some preferred
but not exclusive exemplary embodiments of a system
and method switch according to the present disclosure,
illustrated only by way of non-limitative examples with
the accompanying drawings, wherein:

Figure 1 is a block diagram schematically illustrating
a system for controlling the integrity of a railway con-
voy according to the invention;
Figure 2 is a view schematically illustrating an ex-
ample where the system of figure 1 is used for con-
trolling the integrity of a freight train;
Figure 3 is a flow diagram schematically illustrating
a method for controlling the integrity of a railway con-
voy according to the invention.

[0016] It should be noted that in the detailed description
that follows, identical or similar components, either from
a structural and/or functional point of view, have the same
reference numerals, regardless of whether they are
shown in different embodiments of the present disclo-
sure; it should also be noted that in order to clearly and
concisely describe the present disclosure, the drawings
may not necessarily be to scale and certain features of
the disclosure may be shown in somewhat schematic
form.
[0017] Further, when the term "adapted" or "arranged"
or "configured" or "shaped", is used herein while referring
to any component as a whole, or to any part of a com-
ponent, or to a combination of components, it has to be
understood that it means and encompasses correspond-
ingly either the structure, and/or configuration and/or
form and/or positioning of the related component or part
thereof, or combinations, such term refers to.
[0018] In particular, for electronic and/or software
means, each of the above listed terms means and en-
compasses electronic circuits or parts thereof, as well as
stored, embedded or running software codes and/or rou-
tines, algorithms, or complete programs, suitably de-
signed for achieving the technical result and/or the func-
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tional performances for which such means are devised.
[0019] Finally, in the following description and claims,
the numeral ordinals first, second, third etc., will be used
only for the sake of clarity of description and in no way
they should be understood as limiting for whatsoever rea-
son.
[0020] Figure 1 schematically illustrates a system for
controlling the integrity of a railway convoy, indicated by
the overall reference number 100.
[0021] An exemplary railway convoy in the form of a
freight train is illustrated in figure 2 and is composed by
a driving or leading car 1, and by a plurality of cars 3, 5,
7, 9, 11 and 13 which are disposed in sequence behind
the leading car 1.
[0022] The driving car 1, which is constituted for ex-
ample by a locomotive, includes the cabin of the driver.
[0023] Clearly, as it will appear evident from the follow-
ing description, the system 100 according to the present
invention can be used for controlling any type of railway
convoys, namely freight trains, passengers trains, and
having any number and type of cars.
[0024] For example, with trains having two locomotives
positioned at the ends of the convoy, with reference to
the travelling direction and from the point of view of the
system 100, the locomotive at the head of the train will
constitute the driving or leading car 1 while the other lo-
comotive at the tail of the convoy will form the ending car;
the vice-versa will occur in the opposite travelling direc-
tion.
[0025] Also, if there is a locomotive located in an inter-
mediate position along the railway convoy, e.g. in case
of a convoy formed by two trains that have to run a certain
part of the journey together and then be split for different
destinations, then such intermediate locomotive will form
and be considered by the system 100 as one of the var-
ious cars behind the leading car 1.
[0026] As illustrated in figure 1, the system 100 accord-
ing to the invention comprises at least:

- an electronic control device or controller 10 which is
suitable to be installed on the driving car 1; and

- a plurality of wireless transceivers 12, 14, 16, 18, 20
and 22.

[0027] In particular, at least one wireless transceiver
of the plurality of wireless transceivers 12, 14, 16, 18, 20
and 22 is suitable to be installed on each associated car
of the plurality of cars 3, 5, 7, 9, 11 and 13.
[0028] Usefully, each wireless transceiver 12, 14, 16,
18, 20 and 22 is configured to communicate, depending
on the position along the railway convoy of the associated
car on which it is installed, with the electronic control de-
vice 10 and a wireless transceiver of the adjacent follow-
ing car (if it is the car adjacent to the driving car), or with
a wireless transceivers installed on the adjacent preced-
ing car and on the adjacent following car, respectively.
[0029] Also, the electronic control device 10 is config-
ured to communicate in a wireless manner with the trans-

ceiver installed on the adjacent car and more in general
with all transceivers 12, 14, 16, 18, 20 and 22 installed
each on a corresponding car of the railway convoy.
[0030] In practice, each car 3, 5, 7, 9, 11 and 13 of the
railway convoy is equipped with at least one correspond-
ing transceiver 12, 14, 16, 18, 20 and 22, respectively,
which is installed thereon at a desired position, and each
transceiver is configured to communicate and to ex-
change signals, in a wireless manner, with the transceiv-
ers installed on the units of the convoy adjacent thereto
and/or with the electronic control device 10.
[0031] More in detail, for example the transceiver 12,
mounted on the first car 3 positioned immediately behind
the locomotive 1, is suitable to communicate at least with
the electronic control device 10 and with a transceiver
14 installed on the adjacent second car 5 located imme-
diately after the first car 3 itself; the transceiver 14 in-
stalled on the second car 5 is configured to communicate
at least with transceivers 12 and 16 installed on the cars
adjacent to the car 5 itself, namely the preceding first car
3 and the following third car 7.
[0032] The same applies to all cars forming in se-
quence the railway convoy and equipped each with at
least one corresponding wireless transceiver.
[0033] In the system 100 according to the invention,
the wireless electronic control device 10 is configured to
initiate a counting of the cars composing the railway con-
voy by outputting towards the adjacent following car, e.g.
in the example illustrated the first car 3 behind the loco-
motive 1, a counting signal Sc configured to include an
updatable value indicating the number of cars currently
counted.
[0034] In turn, each wireless transceiver 12 is config-
ured, responsive to the counting signal Sc received from
the leading car 1 or from the wireless transceiver 12 as-
sociated to the adjacent preceding car:

- to send back towards a transceiver associated to the
preceding car or to the electronic control device 10
a confirmation signal SOK for confirming the effective
presence of the associated car on which it is in-
stalled;

- to update the current value included in the counting
signal Sc received in input by adding the count of its
associated car; and

- to output towards a transceiver associated to the fol-
lowing car a corresponding counting signal SCUP
containing the updated current value.

[0035] Further, each transceiver is configured to send
back towards the wireless electronic control device 10,
a counting-closing signal SFC which includes the current
value as ultimately updated by itself if it does not receive
said confirmation signal SOK after a predetermined inter-
val of time is elapsed from the instant it has outputted
said corresponding counting signal SCUP. Advanta-
geously, though the counting-closing signal SFC is shown
to be sent directly from the wireless transceiver 22 to the
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wireless electronic control device 10, the counting-clos-
ing signal SFC can be actually propagated backwards,
car by car, from each car to the adjacent one.
[0036] According to a possible embodiment, each
wireless transceiver 12, 14, 16, 18, 20 and 22 is config-
ured to include, to said corresponding counting signal
SCUP containing the updated current value outputted by
it, a pseudo-random code or part.
[0037] In practice, for the sake of substantially increas-
ing computational safety, each transceiver is equipped
with an algorithm which uses polynomial divider addi-
tions, thus ensuring higher resilience to possible bit cor-
ruptions of the emitted signals or of the transceiver count-
ing device.
[0038] Accordingly, every time the counting of the cars
is performed, each transceiver outputs its corresponding
counting signal SCUP containing the updated current val-
ue, which is formed by a fixed part and a variable one,
thus resulting in a combination of bits with adequate ham-
ming distances to prevent collision with valid values
(pseudo-random).
[0039] Hence, when a transceiver will count a certain
value, for example "three", at each counting cycle the
value "three", which remains valid provided that the rel-
evant car is in the same position, would correspond to a
digital signal composed differently in its entirety but the
part expressing the counted true value three will be the
same.
[0040] In practice, with reference to the exemplary rail-
way convoy illustrated in figures 1 and 2, and considering
for the sake of conciseness in more details only the last
two cars, namely the fifth car 11 and the last (sixth) car
13, after the wireless electronic control device 10 has
initiated the counting by outputting towards the first car
3 the counting signal Sc, and once the transceivers 12,
14, 16 and 18 have, in sequence, first confirmed via the
corresponding signal SOK the effective presence of the
associated car 3, 5, 7 and 9 on which they are respectively
installed, then updated the counting signal received in
input with the count of the respective cars 3, 5, 7 and 9,
and finally propagated the corresponding counting signal
SCUP including the updated current value, such corre-
sponding counting signal SCUP including the count of all
preceding cars is received in input by the transceiver 20
installed on the fifth car 11.
[0041] Then, the transceiver 20 installed on the fifth
car 11 sends back to the transceiver 18 associated to
the preceding car 9 the confirmation signal SOK confirm-
ing the effective presence of the associated fifth car 11
on which it is installed, updates the current value included
in the counting signal received in input by adding the
count of its associated car 11, and output towards the
transceiver 22 associated to the following sixth car 13 a
corresponding counting signal SCUP containing the up-
dated current value, i.e. a value counting all preceding
cars plus the own car 11.
[0042] This latest corresponding counting signal SCUP
is thus received in input by the transceiver 22 installed

on the sixth car 13.
[0043] The transceiver 22 sends back to a transceiver
20 associated to the preceding car 11 the confirmation
signal SOK confirming the effective presence of the as-
sociated sixth car 13 on which it is installed, updates the
current value included in the counting signal received in
input by adding the count of its associated car 13, and
output towards a transceiver associated to a possible
following car a corresponding counting signal SCUP con-
taining the updated current value, i.e. a value counting
all preceding cars plus the own car 13.
[0044] Since in the example illustrated there is not any
further car following the sixth car 13, the transceiver 22
does not receive any confirmation signal SOK and, after
a predetermined interval of time is elapsed from the in-
stant it has outputted said corresponding counting signal
SCUP, sends back towards the electronic control device
10, a counting-closing signal SFC which includes the cur-
rent value as ultimately updated by itself. This signal is
propagated in backward direction through the transceiv-
ers of the cars of the railway convoy.
[0045] Clearly, if the sixth car 13 were not present, then
the fifth car 11 would have constituted the last car of the
convoy and its associated transceiver 20 would have is-
sued the counting-closing signal SFC towards the elec-
tronic control device 10, after having uselessly waited to
receive the confirmation signal SOK for the predetermined
interval of time, and having in the end "understood" that
the car 11 on which is installed is the last car of the con-
voy.
[0046] The counting-closing signal SFC is for example
transmitted to the electronic control device 10, passing
through and being transferred in sequence by the various
transceivers installed on the corresponding cars inter-
posed between the last car and the driving car 1.
[0047] In one possible embodiment, the electronic con-
trol device 10 is configured to generate, based on the
counting-closing signal SFC received, an informing signal
SINF for an operator indicative of the number of cars
counted currently composing the railway convoy.
[0048] In particular, in one possible embedment, the
electronic control device 10, after checking the integrity
and freshness of the counting-closing signal SFC re-
ceived, performs a comparison of the computed result
(e.g. the number of cars) with the one validated for ex-
ample by the driver at start of mission.
[0049] In yet a further embodiment, the electronic con-
trol device 10 is configured to calculate the current length
of the railway convoy based on the counting-closing sig-
nal SFC received, and to generate an alarm signal SA for
an operator if the calculated length does not correspond
to a predefined value.
[0050] Such predefined value is for example the value
set by an operator, e.g. the driver, before the railway con-
voy has entered into service and each time a new journey
is started.
[0051] In a possible embodiment, the electronic control
device 10 is configured to initiate, automatically or based
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on an input from an operator, the counting of the cars
composing the railway convoy before the railway convoy
enters into service.
[0052] Conveniently, according to a possible embodi-
ment, the wireless electronic control device 10 periodi-
cally sends a "start counting message", setting a counter
for example initially equal to "1", being the leading car,
e.g. the locomotive. This start counting message can en-
coded using numerical techniques and includes a se-
quence identifier; the sequence identifier is propagated
by the various transceivers and is included in the return
messages; it is then used to verify freshness of the an-
swer.
[0053] In yet a further embodiment, and as illustrated
in figure 2, the system 100 according to the invention
comprises for each car positioned behind the driving car
1, two transceivers.
[0054] Thus, as for example illustrated in figure 2, the
first car 3 comprises two transceivers 12, the second car
5 comprises two transceivers 14, the third car 7 compris-
es two transceivers 16, et cetera up to and including the
last car 13 with its two transceivers 22.
[0055] According to this embodiment, for each couple
of transmitters installed on board of a car, a first trans-
ceiver can be positioned at a front part of a respective
car, and the second transceiver can be positioned at the
rear part thereof; thus, the transceiver positioned at the
front part can communicate and exchange signals with
the transceiver positioned at the rear part of the preceding
car and can simply transfer the signals received to the
transceiver positioned at the rear part of the same car.
In turn, the transceiver positioned at a rear part can com-
municate and exchange signals with the transceiver po-
sitioned at the front part of the following car, and can
simply transfer the signals received to the transceiver
positioned at the front part of the same car.
[0056] In one possible embodiment, all transceivers
used, either if only one transceiver per car is installed or
also when two transceivers per car are used, are sub-
stantially identical to each, at least for the parts/compo-
nents, including software code, devised for performing
the functionalities foreseen for the system 100 according
to the present invention.
[0057] In particular, each wireless transceiver compris-
es any suitable processor-based device, e.g. a processor
of a type commercially available, suitably programmed
and provided to the extent necessary with circuitry, in
order to perform the innovative functionalities devised for
it within the system 100 according to the present inven-
tion.
[0058] Each wireless transceiver can be provided with
an own antenna, or it is possible to install on each car
and in suitable positions, one or more antennas for al-
lowing wireless communications among the various
transceivers used and/or with the electronic control de-
vice 10 installed on board of the driving car 1.
[0059] For instance, each wireless transceiver com-
prises at least one antenna, in particular at least two an-

tennas. Each antenna is configured to receive and trans-
mit signals in full duplex. In case a wireless transceiver
comprises at least two antennas, the antennas of a same
wireless transceiver can be connected together with a
link between them.
[0060] Further, each wireless transceiver used in the
system 100 is preferably a device with low power con-
sumption and configure to enter into a sleep mode when
not in use. In addition, it can have its own source of en-
ergy, e.g. can be battery-operated or can be connected
to an external power source provided on board of the
corresponding car on which it is installed.
[0061] Advantageously, the counting signals Sc, the
confirmation signals SOK and the counting-closing signal
SFC are compliant with the EN50159 standard.
[0062] Conveniently, in order to increase safety and
reliability of counting, in some possible embodiments of
the system 100, there could be used up to three main
timers, out of which a first timer or sequence supervision
timer is used to determine if the counting sequence is
completed in due time. This timer can be associated to
the electronic control device 10 and its value is close to
the polling period which can be set for example between
two and five minutes, depending on operational needs
and maximum length of a convoy.
[0063] In case the sequence supervision timer is over
without receiving any return message, the sequence is
aborted. Any response received with associated se-
quence identifier is discarded.
[0064] A second timer or adjacent car timer can be
used to determine if an adjacent car is present (and alive);
it is associated to a corresponding transceiver and its
value is set typically between five and ten seconds. In
case no message is received from an adjacent car after
sending the polling message, the car is declared as ab-
sent and the response message is back propagated up
to the electronic control device 10.
[0065] A third timer, or train integrity timer is normally
set between two and five times the polling period. Also
this timer can be associated to the electronic control de-
vice 10. If no message or no valid response is received,
starting from the last valid response, the train integrity is
declared as lost until next sequence is correctly complet-
ed.
[0066] During operations, a data packet loss can occur,
either during forward propagation or during backward
propagation. In particular, any packet loss is assessed
at the car timer, therefore any transceiver is responsible
to assess packet loss.
[0067] In general, in case of a packet lost, a new packet
sequence is sent; in case of many lost sequences, the
train integrity is defined as compromised.
[0068] For example, such loss can occur due to EMC
perturbation, or to any intermediate transceiver not prop-
erly working, et cetera.
[0069] Thus depending on the cases, either no re-
sponse is received by the wireless electronic control de-
vice 10 (expiration of sequence supervision timer) or a
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wrong response (less cars are counted) is received by
wireless electronic control device 10.
[0070] In both cases, the train integrity timer is applied
before declaring a train integrity loss.
[0071] Figure 3 illustrates a method 200 for controlling
the integrity of a railway convoy, such as the railway con-
voy illustrated in figure 2, and which comprises at least
the following steps:

- 210: installing an electronic control device, such as
the electronic control device 10, on board of the driv-
ing car 1, and at least one wireless transceiver 12,
14, 16, 18, 20 and 22 on board of each associated
car of the plurality of cars 3, 5, 7, 9, 11 and 13 posi-
tioned in sequence behind the driving car 1;

- 220: initiating, by means of the electronic control de-
vice 10, a counting of the cars currently composing
the railway convoy by outputting towards the follow-
ing adjacent car 3, in a wireless manner, a counting
signal Sc configured to include an updatable value
indicating the number of cars currently counted;
wherein each wireless transceiver 12, 14, 16, 18, 20
and 22 is configured, responsive to the counting sig-
nal Sc received from the electronic control device 10
or from a wireless transceiver installed on an adja-
cent preceding car:

- 230: to send back to a transceiver associated to the
preceding car or to the electronic control device 10
a confirmation signal SOK for confirming the effective
presence of the associated car on which it is in-
stalled;

- 240: to update the current value included in the
counting signal Sc received in input by adding the
count of its associated car; and

- 250: to output towards a transceiver associated to
the following car a corresponding counting signal
SCUP containing the updated current value; and
wherein each transceiver is further configured (at
step 260) to send back towards the electronic control
device 10, a counting-closing signal SFC which in-
cludes the current value as ultimately updated by
itself if it does not receive said confirmation signal
SOK after a predetermined interval of time is elapsed
from the instant it has outputted said corresponding
counting signal SCUP.

[0072] In particular, the step 250 of outputting towards
a transceiver associated to the following car a corre-
sponding counting signal SCUP containing the updated
current value, comprises including, into the correspond-
ing counting signal SCUP, by each corresponding wire-
less transceiver, a pseudo-random code or part.
[0073] In one possible embodiment, the method 200
further comprises a step 270 of calculating, by means of
the electronic control device 10, the current length of the
railway convoy based on the counting-closing signal SFC
received and generating at a step 280 an alarm signal
SA for an operator if the calculated length does not cor-

respond to a predefined value.
[0074] In yet a further embodiment, the method 200
further comprises a step 290 of generating, by means of
the electronic control device 10 and based on the count-
ing-closing signal SFC received, an informing signal SINF
for an operator indicative of the number of counted cars
currently composing the railway convoy.
[0075] In a possible embodiment, said step 220 of in-
itiating the counting comprises initiating automatically or
based on an input from an operator the counting of the
cars composing the railway convoy before the railway
convoy enters into service.
[0076] According to a further possible embodiment,
said step 220 of initiating the counting comprises initiating
automatically the counting of the cars periodically during
each journey of the railway convoy.
[0077] Also, one or more of the above described timers
can be used in the method 200 for performing steps
equivalent to the functionalities described in connection
with the system 100. Hence, it is evident from the fore-
going description that the system 100 and method 200
according to the present invention allow achieving the
intended aim since the control of the actual integrity of a
railway convoy can be carried out in an easier and more
reliable way with respect to known solutions and in a
manner substantially independent from operators that
may intervene to modify the composition of a convoy.
[0078] These results are achieved according to a so-
lution quite easy to be realized and installed, and can be
used in new railway convoys as well as for retrofitting
those already in service.
[0079] Hence, the present invention encompasses al-
so a railway convoy comprising a system 100 as previ-
ously described and in particular as defined in the rele-
vant appended claims.
[0080] The system 100 and method 200 thus con-
ceived are susceptible of modifications and variations,
all of which are within the scope of the inventive concept
as defined in particular by the appended claims; for ex-
ample, in relation to the specific application, some of the
components, e.g. any wireless transceiver can be posi-
tioned differently with respect to the exemplary embodi-
ment illustrated, and/or can be provided with additional
functionalities if desired. The electronic control device 10
can be constituted by or comprise any suitable proces-
sor-based device, e.g. a processor of a type commercial-
ly available, suitably programmed and provided to the
extent necessary with circuitry, in order to perform the
innovative functionalities devised for the system 100 ac-
cording to the present invention. Further the electronic
control device 10 can be a device provided ad hoc for
the system 100, or a device already used or being part
of an board control system used also for scopes and tasks
other than those related to the control system 100 previ-
ously described.
[0081] All the details may furthermore be replaced with
technically equivalent elements.
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Claims

1. System (100) for controlling the integrity of a railway
convoy which comprises a driving car (1) and a plu-
rality of cars (3, 5, 7, 9, 11, 13) which are disposed
in sequence behind the driving car (1), the system
(100) being characterized in that it comprises at
least:

- an electronic control device (10) which is suit-
able to be installed on the driving car (1);
- a plurality of wireless transceivers (12, 14, 16,
18, 20, 22), wherein at least one wireless trans-
ceiver of the plurality of wireless transceivers is
suitable to be installed on each associated car
of the plurality of cars (3, 5, 7, 9, 11, 13); wherein

the electronic control device (10) is config-
ured to initiate a counting of the cars cur-
rently composing the railway convoy by
sending, towards the following adjacent car
(3), in a wireless manner, a counting signal
(Sc) configured to include an updatable val-
ue indicating the number of cars currently
counted; and wherein
each wireless transceiver (12, 14, 16, 18,
20, 22) is configured, responsive to the
counting signal (Sc) received from the elec-
tronic control device (10) or from a wireless
transceiver installed on an adjacent preced-
ing car:

- to send back towards a transceiver associated
to the preceding car or to the electronic control
device (10) a confirmation signal (SOK) for con-
firming the effective presence of the associated
car on which it is installed;
- to update the current value included in the
counting signal (Sc) received in input by adding
the count of its associated car; and
- to output towards a transceiver associated to
the following car a corresponding counting sig-
nal (SCUP) containing the updated current value;
and wherein each transceiver is further config-
ured to send back towards the electronic control
device (10), a counting-closing signal (SFC)
which includes the current value as ultimately
updated by itself if it does not receive said con-
firmation signal (SOK) after a predetermined in-
terval of time is elapsed from the instant it has
outputted said corresponding counting signal
(SCUP).

2. System (100) according to claim 1, wherein the elec-
tronic control device (10) is configured to calculate
the current length of the railway convoy based on
the counting-closing signal (SFC) received and to
generate an alarm signal (SA) for an operator if the

calculated length does not correspond to a prede-
fined value.

3. System (100) according to claim 1 or 2, wherein the
electronic control device (10) is configured to gen-
erate, based on the counting-closing signal (SFC) re-
ceived, an informing signal (SINF) for an operator in-
dicative of the number of counted cars currently com-
posing the railway convoy.

4. System (100) according to one or more of the previ-
ous claims, wherein each wireless transceiver (12,
16, 16, 18, 20, 22) is configured to include, into the
corresponding counting signal (SCUP) containing the
updated current value outputted by itself, a pseudo-
random code or part.

5. System (100) according to one or more of the previ-
ous claims, wherein the electronic control device (10)
is configured to initiate automatically or based on an
input from an operator, the counting of the cars com-
posing the railway convoy before the railway convoy
enters into service.

6. System (100) according to one or more of the previ-
ous claims, wherein the electronic control device (10)
is configured to initiate automatically the counting of
the cars periodically during each journey of the rail-
way convoy.

7. System (100) according to one or more of the previ-
ous claims, wherein the plurality of wireless trans-
ceivers (12, 14, 16, 18, 20, 22) comprise a couple of
transceivers suitable to be installed on each associ-
ated car of the plurality of cars (3, 5, 7, 9, 11, 13).

8. A railway convoy comprising a system (100) accord-
ing to one or more of the preceding claims.

9. A method (200) for controlling the integrity of a rail-
way convoy which comprises a driving car (1) and a
plurality of cars (3, 5, 7, 9, 11, 13) which are disposed
in sequence behind the driving car (1), the method
(200) being characterized in that it comprises at
least the following steps:

- (210): installing an electronic control device
(10) on board of the driving car (1) and at least
one wireless transceiver (12, 14, 16, 18, 20, 22)
on board of each associated car of the plurality
of cars (3, 5, 7, 9, 11, 13);
- (220): initiating, by means of the electronic con-
trol device (10), a counting of the cars currently
composing the railway convoy by outputting to-
wards the following adjacent car (3), in a wire-
less manner, a counting signal (Sc) configured
to include an updatable value indicating the
number of cars currently counted;
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wherein each wireless transceiver (12, 14, 16,
18, 20, 22) is configured, responsive to the
counting signal (Sc) received from the electronic
control device (10) or from a wireless transceiver
installed on an adjacent preceding car:
- (230): to send back towards a transceiver as-
sociated to the preceding car or to the electronic
control device (10) a confirmation signal (SOK)
for confirming the effective presence of the as-
sociated car on which it is installed;
- (240): to update the current value included in
the counting signal (Sc) received in input by add-
ing the count of its associated car; and
- (250): to output towards a transceiver associ-
ated to the following car a corresponding count-
ing signal (SCUP) containing the updated current
value; and wherein
- (260): each transceiver is further configured to
send back towards the electronic control device
(10), a counting-closing signal (SFC) which in-
cludes the current value as ultimately updated
by itself if it does not receive said confirmation
signal (SOK) after a predetermined interval of
time is elapsed from the instant it has outputted
said corresponding counting signal (SCUP).

10. The method (200) according to claim 9, wherein it
further comprises:

- (270) calculating, by means of the electronic
control device (10), the current length of the rail-
way convoy based on the counting-closing sig-
nal (SFC) received; and
- (280) generating an alarm signal (SA) for an
operator if the calculated length does not corre-
spond to a predefined value.

11. The method (200) according to claim 9 or 10, wherein
it further comprises (290) generating, by means of
the electronic control device (10) and based on the
counting-closing signal (SFC) received, an informing
signal (SINF) for an operator indicative of the number
of counted cars currently composing the railway con-
voy.

12. The method (200) according to one or more of the
claims 9 to 11, wherein said step (250) of outputting
towards a transceiver associated to the following car
a corresponding counting signal (SCUP) containing
the updated current value, comprises including into
the corresponding counting signal (SCUP), by each
wireless transceiver, a pseudo-random code or part.

13. The method (200) according to one or more of the
claims 9 to 12, wherein said step (220) of initiating
comprises initiating automatically or based on an in-
put from an operator the counting of the cars com-
posing the railway convoy before the railway convoy

enters into service.

14. The method (200) according to one or more of the
claims 9 to 13, wherein said step (220) of initiating
comprises initiating automatically the counting of the
cars periodically during each journey of the railway
convoy.

Amended claims in accordance with Rule 137(2)
EPC.

1. System (100) for controlling the integrity of a railway
train which comprises a driving car (1) and a plurality
of cars (3, 5, 7, 9, 11, 13) which are disposed in
sequence behind the driving car (1), the system
(100) being characterized in that it comprises at
least:

- an electronic control device (10) which is suit-
able to be installed on the driving car (1);
- a plurality of wireless transceivers (12, 14, 16,
18, 20, 22), wherein at least one wireless trans-
ceiver of the plurality of wireless transceivers is
suitable to be installed on each associated car
of the plurality of cars (3, 5, 7, 9, 11, 13); wherein
the electronic control device (10) is configured
to initiate a counting of the cars currently com-
posing the railway train by sending, towards the
following adjacent car (3), in a wireless manner,
a counting signal (Sc) configured to include an
updatable value indicating the number of cars
currently counted; and wherein
each wireless transceiver (12, 14, 16, 18, 20,
22) is configured, responsive to the counting sig-
nal (Sc) received from the electronic control de-
vice (10) or from a wireless transceiver installed
on an adjacent preceding car:

- to send back towards a transceiver asso-
ciated to the preceding car or to the elec-
tronic control device (10) a confirmation sig-
nal (SOK) for confirming the effective pres-
ence of the associated car on which it is
installed;
- to update the current value included in the
counting signal (Sc) received in input by
adding the count of its associated car; and
- to output towards a transceiver associated
to the following car a corresponding count-
ing signal (SCUP) containing the updated
current value;

and wherein each transceiver is further config-
ured to send back towards the electronic control
device (10), a counting-closing signal (SFC)
which includes the current value as ultimately
updated by itself if it does not receive said con-
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firmation signal (SOK) after a predetermined in-
terval of time is elapsed from the instant it has
outputted said corresponding counting signal
(SCUP), wherein the electronic control device
(10) is configured to calculate the current length
of the railway train based on the counting-clos-
ing signal (SFC) received and to generate an
alarm signal (SA) for an operator if the calculated
length does not correspond to a predefined val-
ue.

2. System (100) according to claim 1, wherein the elec-
tronic control device (10) is configured to generate,
based on the counting-closing signal (SFC) received,
an informing signal (SINF) for an operator indicative
of the number of counted cars currently composing
the railway train.

3. System (100) according to one or more of the previ-
ous claims, wherein each wireless transceiver (12,
16, 16, 18, 20, 22) is configured to include, into the
corresponding counting signal (SCUP) containing the
updated current value outputted by itself, a pseudo-
random code or part.

4. System (100) according to one or more of the previ-
ous claims, wherein the electronic control device (10)
is configured to initiate automatically or based on an
input from an operator, the counting of the cars com-
posing the railway train before the railway train en-
ters into service.

5. System (100) according to one or more of the previ-
ous claims, wherein the electronic control device (10)
is configured to initiate automatically the counting of
the cars periodically during each journey of the rail-
way train.

6. System (100) according to one or more of the previ-
ous claims, wherein the plurality of wireless trans-
ceivers (12, 14, 16, 18, 20, 22) comprise a couple of
transceivers suitable to be installed on each associ-
ated car of the plurality of cars (3, 5, 7, 9, 11, 13).

7. A railway train comprising a system (100) according
to one or more of the preceding claims.

8. A method (200) for controlling the integrity of a rail-
way train which comprises a driving car (1) and a
plurality of cars (3, 5, 7, 9, 11, 13) which are disposed
in sequence behind the driving car (1), the method
(200) being characterized in that it comprises at
least the following steps:

- (210): installing an electronic control device
(10) on board of the driving car (1) and at least
one wireless transceiver (12, 14, 16, 18, 20, 22)
on board of each associated car of the plurality

of cars (3, 5, 7, 9, 11, 13);
- (220): initiating, by means of the electronic con-
trol device (10), a counting of the cars currently
composing the railway train by outputting to-
wards the following adjacent car (3), in a wire-
less manner, a counting signal (Sc) configured
to include an updatable value indicating the
number of cars currently counted;

wherein each wireless transceiver (12, 14, 16, 18,
20, 22) is configured, responsive to the counting sig-
nal (Sc) received from the electronic control device
(10) or from a wireless transceiver installed on an
adjacent preceding car:

- (230): to send back towards a transceiver as-
sociated to the preceding car or to the electronic
control device (10) a confirmation signal (SOK)
for confirming the effective presence of the as-
sociated car on which it is installed;
- (240): to update the current value included in
the counting signal (Sc) received in input by add-
ing the count of its associated car; and
- (250): to output towards a transceiver associ-
ated to the following car a corresponding count-
ing signal (SCUP) containing the updated current
value; and wherein
- (260): each transceiver is further configured to
send back towards the electronic control device
(10), a counting-closing signal (SFC) which in-
cludes the current value as ultimately updated
by itself if it does not receive said confirmation
signal (SOK) after a predetermined interval of
time is elapsed from the instant it has outputted
said corresponding counting signal (SCUP), and
wherein the method (200) further comprises
- (270): calculating, by means of the electronic
control device (10), the current length of the rail-
way train based on the counting-closing signal
(SFC) received; and
(280): generating an alarm signal (SA) for an op-
erator if the calculated length does not corre-
spond to a predefined value.

9. The method (200) according to claim 8, wherein it
further comprises (290) generating, by means of the
electronic control device (10) and based on the
counting-closing signal (SFC) received, an informing
signal (SINF) for an operator indicative of the number
of counted cars currently composing the railway
train.

10. The method (200) according to one or more of the
claims 8 to, wherein said step (250) of outputting
towards a transceiver associated to the following car
a corresponding counting signal (SCUP) containing
the updated current value, comprises including into
the corresponding counting signal (SCUP), by each

17 18 



EP 4 450 363 A1

11

5

10

15

20

25

30

35

40

45

50

55

wireless transceiver, a pseudo-random code or part.

11. The method (200) according to one or more of the
claims 8 to 10, wherein said step (220) of initiating
comprises initiating automatically or based on an in-
put from an operator the counting of the cars com-
posing the railway train before the railway train en-
ters into service.

12. The method (200) according to one or more of the
claims 8 to 11, wherein said step (220) of initiating
comprises initiating automatically the counting of the
cars periodically during each journey of the railway
train.

19 20 



EP 4 450 363 A1

12



EP 4 450 363 A1

13



EP 4 450 363 A1

14



EP 4 450 363 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 4 450 363 A1

16

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

