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(57)  The present invention relates to a system for
re-commissioning one or more railway track sections
that are each monitored by a respective axle counter
control unit, comprising a plurality of re-commissioning
devices, a remote server and a mobile device, each re-
commissioning device comprising:

- a re-commissioning interface configured to be con-
nected to a respective axle counter control unit;

- communication means configured to communicate
with the remote server;

- control means configured to control the re-commis-
sioning interface and to send and receive data via the
communication means;

wherein the remote server is configured to define a
common re-commissioning command associated with
a plurality of railway track sections, each associated
with a different axle counter control unit;

RE-COMMISSIONING ONE OR MORE RAILWAY TRACK SECTIONS

wherein the mobile device is configured to:

- receive the common re-commissioning command
from the remote server;

- transmit, upon operator input provided in the field and
location-verified with respect to the one or more railway
track sections to be re-commissioned, an execution
signal associated with the common re-commissioning
command;

and wherein the control means of each re-commission-
ing device is configured to:

- initiate, in response to the execution signal, a reset
operation via the re-commissioning interface of the re-
spective re-commissioning device, thereby simulta-
neously re-commissioning a plurality of railway track
sections associated with separate axle counter control
units.
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Description
Technical field

[0001] The present invention generally relates to the
field of railway infrastructure safety systems, and more
particularly to the field of systems and methods for re-
commissioning railway track sections monitored by axle
counter systems.

Background of the Invention

[0002] In modern railway systems, train detection is
essential for ensuring safe operation, particularly for
managing track occupancy, routing, and signalling.
[0003] Document JP W02018/021198 A1 discloses a
system for resetting an axle counter on a single railway
track section located between two fixed stations. This
process requires a reset request from an operator at
one station and a manual approval from an operator at
the other station, following a visual inspection. How-
ever, this system is not scalable for the simultaneous
re-commissioning of multiple track sections and re-
quires the physical presence of personnel at fixed
posts.

[0004] CN 213594271 U describes the use of porta-
ble or remotely accessible systems. It discloses a por-
table diagnostic device for testing axle counter compo-
nents. Other documents like "Smart Track Vacany De-
tection for Cost-effective Rail Services usa.siemen-
s.com/rail-automation clear guard ACM 200 Axle count-
ing system" describe a system that can be monitored
remotely via a web interface. However, these systems
are focused on diagnostics and monitoring, not on per-
forming safety-critical control actions such as the op-
erational re-commissioning of a track section.

[0005] Consequently, these existing systems lack a
method to safely, coordinately, and efficiently re-com-
mission multiple, physically separated track sections
simultaneously, without requiring personnel at multiple
fixed locations.

[0006] A widely adopted detection method involves
the use of axle counter systems, wherein dedicated
sensors at section entry and exit points detect passing
train axles. These sensors are connected to axle coun-
ter control units which maintain a running count of axles
within a given track section. When the number of axles
detected at the exit equals the number detected at the
entry, the track section is considered unoccupied. Axle
counter systems are commonly used across both na-
tional and regional railway networks, including areas
controlled by interlockings, relay buildings, or Radio
Block Centres (RBCs), and have become a standard
component of safety-critical railway infrastructure.
[0007] During scheduled maintenance or emergency
works, it is often necessary to temporarily take one or
more railway track sections out of operation - a process
known as decommissioning. In axle counter-based sys-
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tems, this typically involves suppressing counting logic
or simulating section occupancy to prevent trains from
being routed into the affected area. After work is com-
pleted, however, the affected sections must be safely
brought back into normal operation, a process known
as re-commissioning. In current practice, re-commis-
sioning generally requires manual reset of the axle
counter control units to clear their internal state and
declare the section available for train movement. Due
to the safety-critical nature of this operation, such re-
sets may only be carried out by certified personnel,
often requiring physical access to the axle counter sys-
tem or interlocking.

[0008] This process presents several challenges in
both safety and operational efficiency. First, once a
section has been decommissioned, the axle counter
cannot independently verify whether the section is phy-
sically clear of rolling stock. A reset merely clears the
count, based on the assumption that the section is un-
occupied - an assumption that, if incorrect, may lead to
hazardous situations. Second, the need for physically
present, certified personnel creates a labour bottle-
neck, particularly in large-scale or time-sensitive opera-
tions. Third, in complex railway zones such as yards,
terminals, or harbour areas, multiple sections managed
by separate axle counter systems may need to be re-
commissioned in a coordinated manner, yet current
systems lack the ability to centrally and securely reset
multiple axle counters across different control domains.
These limitations lead to increased risk, inefficiencies,
and operational delays.

[0009] Itis therefore a goal of the present invention to
provide a more reliable and secure system for re-com-
missioning railway track sections monitored by axle
counter control units, thereby overcoming the above-
mentioned disadvantages of the prior art at least in
part.

Summary

[0010] One aspect of the present invention relates to
a system for re-commissioning one or more railway
track sections that are each monitored by a respective
axle counter control unit, comprising a plurality of re-
commissioning devices, a remote server and a mobile
device, each re-commissioning device comprising:

- are-commissioning interface configured to be con-
nected to a respective axle counter control unit;

- communication means configured to communicate
with the remote server;

- control means configured to control the re-commis-
sioning interface and to send and receive data via
the communication means;

wherein the remote server is configured to define a
common re-commissioning command associated
with a plurality of railway track sections, each asso-
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ciated with a different axle counter control unit;
wherein the mobile device is configured to:

- receive the common re-commissioning com-
mand from the remote server;

- transmit, upon operator input provided by an
operator physically located near the respective
railway track sections and authenticated by
means of location verification, an execution
signal associated with the common re-com-
missioning command,;

and wherein the control means of each re-commis-
sioning device is configured to:

- initiate, in response to the execution signal, a
reset operation via the re-commissioning inter-
face of the respective re-commissioning de-
vice, thereby simultaneously re-commissioning
a plurality of railway track sections associated
with separate axle counter control units.

[0011] Another aspect of the present invention re-
lates to a method for re-commissioning one or more
railway track sections that are each monitored by a
respective axle counter control unit, comprising the
steps of:

providing a plurality of re-commissioning devices,
each comprising a re-commissioning interface con-
nected to a respective axle counter control unit,
communication means, and control means;
connecting each re-commissioning device to a re-
mote server via the communication means; char-
acterised by:

generating, at the remote server, a single re-
commissioning command associated with a
plurality of railway track sections monitored by
separate axle counter control units;

preparing the re-commissioning command for
execution by receiving a first authorisation in-
put from a first authenticated operator;
executing the re-commissioning command by
receiving, preferably via a mobile device, a
second execution input from a second authen-
ticated operator located in the field;
transmitting the re-commissioning command
from the remote server to each of the re-com-
missioning devices;

performing, at each re-commissioning device,
a reset operation via the re-commissioning in-
terface to re-commission the respective rail-
way ftrack section, thereby simultaneously re-
commissioning a plurality of track sections as-
sociated with separate axle counter control
units.
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[0012] The second authenticated operator located in
the field is to be understood as an operator physically
located near the respective railway track sections and
authenticated by means of location verification.

[0013] A system may be understood as a combina-
tion of hardware and/or software components that inter-
act to perform a coordinated function. In the context of
the present invention, a system includes distributed
physical components such as electronic devices, ser-
vers, interfaces, and communication modules, which
together perform the function of re-commissioning rail-
way track sections. An example of such a system is a
network of embedded field devices installed in relay
cabinets, each connected to different railway subsys-
tems, which are centrally coordinated via a cloud-
based control platform.

[0014] A railway track section may be understood as
a segment of railway infrastructure delimited by detec-
tion points, such as axle counter sensors or insulated
joints, and controlled as a unit for signalling and safety
purposes. Track sections are typically bounded in a
way that allows train presence to be monitored and
route occupancy to be managed. An example is a block
between two signals on a main line or an individual
siding in a shunting yard.

[0015] An axle counter control unit may be under-
stood as an electronic or electromechanical device
configured to receive signals from axle detection sen-
sors positioned at the boundaries of a railway track
section. The control unit maintains a count of entering
and exiting train axles and determines the track sec-
tion’s occupancy status. Common commercial exam-
ples include Frauscher FAdC (Flexible Axle Counter),
Siemens Trackguard Westrace, or Thales Az LM sys-
tems. These systems are often housed in interlockings
or cabinets near the track.

[0016] A re-commissioning device may be under-
stood as an electronic apparatus that is installed locally
or near a respective axle counter control unit and con-
figured to perform the task of resetting or otherwise re-
enabling the respective axle counter control unit such
that the associated railway track section can be re-
turned to normal operation. In practice, such a device
could be installed in a signal relay building or junction
box adjacent to the section it serves.

[0017] A re-commissioning interface may be under-
stood as a hardware and/or software interface capable
of establishing a connection to an axle counter control
unit and delivering a control signal, such as a reset
pulse or digital message, according to the protocol sup-
ported by the axle counter system. A re-commissioning
interface may comprise galvanic relays, digital outputs
(e.g., TTL or 24V logic), or protocol-specific communi-
cation modules (e.g., RS485, CAN, Profibus). A real-
world example is a module connected to a Frauscher
or Siemens reset terminal that mimics a manual reset
input.

[0018] Communication means may be understood as
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any module, component or interface capable of ex-
changing data between two nodes over a wired or wire-
less communication link. This may include Ethernet
ports, cellular radio modules (e.g., 4G, LTE, GSM-R),
FRMCS, Wi-Fi modules, or satellite communication in-
terfaces. In the present context, communication means
enable the re-commissioning devices to communicate
with a remote server or central control application. An
example is a GSM-R enabled terminal with a secured
APN to the infrastructure provider’s server.

[0019] A remote server may be understood as a com-
putational platform external to the re-commissioning
devices, configured to manage centralised coordina-
tion, logging, and issuing of commands. The server
may be implemented as a cloud-based service, a cen-
tralised railway operations server, or an enterprise ser-
ver in a control centre. A real-world example is a secure
backend system hosted by the national railway infra-
structure manager, accessible over VPN by authorised
users and systems.

[0020] Control means may be understood as one or
more processors, microcontrollers, programmable logic
controllers (PLCs), or logic devices programmed to per-
form specific tasks, including managing communica-
tion, interpreting commands, handling timing logic, and
executing control signals. In the present invention, con-
trol means within each re-commissioning device gov-
erns local reset actions based on remote inputs. A
practical embodiment could include a microcontroller
board with internal firmware and safety timer watch-
dogs.

[0021] A common re-commissioning command may
be understood as a single digital instruction or mes-
sage structure issued by the remote server and direc-
ted to a set of re-commissioning devices for simulta-
neous execution. The command may include section
identifiers, time windows, and reset authorisations, and
is interpreted individually by each device. This com-
mand may be formatted according to a proprietary rail-
way protocol or standard industrial communication
schema.

[0022] A reset operation may be understood as a de-
fined signal or procedure that instructs the axle counter
control unit to clear its stored axle count and resume
normal detection logic. The operation may require inter-
nal consistency checks or authentication, and may vary
per axle counter vendor. A real-world example is trig-
gering a 'reset’ function in a Frauscher or Siemens unit
via digital 1/O or serial command.

[0023] A dual-component command may be under-
stood as a logical construct that splits the re-commis-
sioning command into two required authorisations: one
for preparing the command for execution and another
for triggering its execution. This command structure
supports the safety principle of "geven en nemen,"
commonly used in railway maintenance, wherein a first
operator (e.g., control centre) prepares the command,
and a second operator (e.g., field staff) executes it.
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[0024] An authorisation signal may be understood as
a confirmation input, typically from a back-office or re-
mote operator, indicating that the re-commissioning
command is valid and ready to be taken. The signal
may be generated through a secure interface, authenti-
cated with user credentials, and logged by the remote
server. An example is a dispatcher clicking "prepare"
on a GUI to arm a command.

[0025] An execution signal may be understood as a
confirmation input from a second, independently
authenticated operator, typically in the field, indicating
that the re-commissioning command is to be executed.
Execution may only be possible if the authorisation sig-
nal has been received and verified. An example is a
foreman confirming on a tablet device with GPS pre-
sence verification and a user PIN code.

[0026] A graphical user interface may be understood
as a visual display system that allows operators to view
and interact with system information. It may be de-
ployed on tablets, laptops, control room monitors, or
dedicated terminals, and show the layout of sections,
command status, and operator inputs. In practice, a
COSS (Controller of Site Safety) may see the track lay-
out and colour-coded reset status on a secure tablet
application.

[0027] A local presence authentication means may
be understood as a mechanism to verify that the field
operator is physically present at or near the track sec-
tion being re-commissioned. This may be implemented
via GPS geofencing, NFC tag scans, QR code scans
on axle counter cabinets, or Bluetooth proximity
checks. A real-life example is a worker scanning an
NFC badge attached to a relay cabinet to confirm pre-
sence.

[0028] A failsafe protocol may be understood as a
communication or system protocol that defaults to a
safe state in the event of communication loss, inconsis-
tent commands, or internal error. This may include
timeouts, heartbeat supervision, and redundant paths.
In the context of the invention, a failsafe protocol may
cause a re-commissioning device to abort or lock out
the reset if verification or connectivity is lost.

[0029] A lockout state may be understood as a
blocked or disabled state in which the re-commission-
ing device prevents further reset operations until man-
ual intervention or system validation. This ensures
safety under ambiguous conditions. For example, if
two conflicting reset instructions are received or a
counter mismatch is detected, the device may enter a
lockout and display a fault indicator.

[0030] A simulation input may be understood as a
signal emulating the passage of a train axle or a valid
detection event, used to test the functionality of an axle
counter after re-commissioning. A practical implemen-
tation may generate an artificial pulse to verify the reset
behaviour of the counter.

[0031] An audit log may be understood as a time-
stamped, tamper-proof record of system operations, in-
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cluding operator inputs, command transmissions, con-
firmations, and re-commissioning outcomes. In prac-
tice, this may be stored in the remote server or down-
loaded for inspection by infrastructure safety authori-
ties.

[0032] The above-mentioned goal is achieved with a
re-commissioning device according to an aspect of the
present disclosure.

[0033] One aspect of the present invention relates to
a system for re-commissioning one or more railway
track sections that are each monitored by a respective
axle counter control unit. A system may be understood
as a combination of interrelated components config-
ured to function as a whole. Re-commissioning may be
understood as restoring a railway track section into an
operational state after it has been temporarily taken out
of service. A railway track section may be understood
as a bounded portion of railway infrastructure equipped
with train detection and signalling interfaces, and typi-
cally delimited by detection points such as axle sen-
sors. An axle counter control unit may be understood
as an electronic system configured to receive signals
from axle sensors positioned at entry and exit points of
a railway track section, maintain a count of axles de-
tected, and determine the occupancy status of the sec-
tion based on the correspondence of entry and exit
counts.

[0034] The system comprises a plurality of re-com-
missioning devices. A re-commissioning device may
be understood as an electronic device configured to
interact with an axle counter control unit and initiate a
reset or similar operation that brings the respective sec-
tion back into service. The use of a plurality of such
devices allows the system to address multiple track
sections in parallel. An effect of this arrangement is that
it enables distributed re-commissioning across physi-
cally separated areas, reducing the need for centra-
lised physical access and improving response times in
complex rail environments.

[0035] Each re-commissioning device comprises a
re-commissioning interface configured to be connected
to a respective axle counter control unit. A re-commis-
sioning interface may be understood as a hardware
and/or software interface capable of transmitting con-
trol signals compatible with the protocol of the axle
counter control unit, such as digital reset commands or
electrical pulses. This arrangement enables direct ac-
tuation of the reset functionality at the control unit level
without requiring manual intervention. An effect is that
reset operations may be securely automated while re-
maining compliant with existing safety logic embedded
in the axle counter infrastructure.

[0036] Each re-commissioning device further com-
prises communication means configured to communi-
cate with a remote server. Communication means may
be understood as a network interface module, such as
a modem, radio unit, or Ethernet module, capable of
establishing a bidirectional communication channel
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over public or private networks. A remote server may
be understood as a network-connected computing sys-
tem configured to issue commands and manage status
updates from the distributed devices. This arrangement
allows central management of the re-commissioning
process, including command preparation, distribution,
and logging. An effect is that bandwidth usage can be
optimised by transmitting only necessary commands
and acknowledgements, while processing power at the
edge devices can be minimised due to the delegation
of orchestration to the remote server.

[0037] Each re-commissioning device comprises
control means configured to control the re-commission-
ing interface and to send and receive data via the com-
munication means. Control means may be understood
as a processor, microcontroller, or logic circuit pro-
grammed to coordinate internal operations of the de-
vice, including interpreting received commands, mana-
ging state transitions, and enforcing timing and authen-
tication protocols. This arrangement enables determi-
nistic and traceable execution of reset operations
based on external inputs. An effect is that system integ-
rity is maintained even in distributed deployments, and
local decision-making capabilities reduce latency and
reliance on continuous connectivity.

[0038] The control means of each re-commissioning
device is configured to obtain from the remote server a
common re-commissioning command associated with
a plurality of railway track sections, each associated
with a different axle counter control unit. A common re-
commissioning command may be understood as a sin-
gle data structure or instruction transmitted by the ser-
ver and intended to trigger coordinated reset actions
across multiple devices. This arrangement ensures
synchronisation of re-commissioning activities across
multiple independent control domains. An effect is that
the command structure simplifies orchestration and al-
lows for reduced protocol overhead, improving overall
system scalability and reducing the likelihood of human
error in complex environments.

[0039] The control means is further configured to in-
itiate, in response to the obtained command, a reset
operation via the re-commissioning interface of the re-
spective re-commissioning device, thereby simulta-
neously re-commissioning a plurality of railway track
sections associated with separate axle counter control
units. A reset operation may be understood as a signal
or procedure that instructs the axle counter control unit
to clear its internal count and transition the track sec-
tion to a state of availability. Simultaneous re-commis-
sioning may be understood as performing the reset ac-
tions in a coordinated manner within a defined opera-
tional window. This arrangement enables consistent
and time-aligned return to service of multiple sections,
even when managed by independent systems. An ef-
fect is that service restoration becomes faster and more
predictable, while system-wide coordination supports
efficient scheduling and improved safety oversight.
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[0040] Surprisingly, it was found that by equipping
each re-commissioning device with control means con-
figured to obtain a common re-commissioning com-
mand from a remote server and to initiate, in response
to the obtained command, a reset operation via a re-
commissioning interface connected to a respective axle
counter control unit, an intermediate level of control is
achieved that effectively bridges the operational gap
between centrally prepared command structures and
locally constrained axle counter systems. This arrange-
ment functions as a middleware-like architecture, allow-
ing a plurality of independently operated axle counter
control units-each traditionally requiring local handling
by a dedicated operator-to be virtually combined into a
configurable set of railway track sections. These sec-
tions may be flexibly selected in advance of execution,
such that one re-commissioning command issued from
the remote server can dynamically address a custo-
mised combination of track sections. As a result, com-
plex re-commissioning procedures that would typically
demand sequential local operations are now reduced to
a single coordinated reset action, while preserving the
necessary safety and verification measures. This en-
ables scalable, context-sensitive, and operator-verifi-
able re-commissioning in environments such as railway
yards, terminals, and harbour tracks, where conven-
tional systems lack the adaptability and synchronisation
required for safe and efficient return to normal opera-
tion.

[0041] The system comprises a mobile device config-
ured to receive the common re-commissioning com-
mand from the remote server and to transmit, upon
operator input provided in the field and location-verified
with respect to the one or more railway track sections to
be re-commissioned, an execution signal associated
with the common re-commissioning command. A mo-
bile device may be understood as a portable operator
terminal, such as a tablet, smartphone or embedded
control unit, capable of secure bidirectional communi-
cation with the remote server and/or re-commissioning
devices. The operator input may comprise a confirma-
tion action performed by a field-certified user after vi-
sual inspection of the track sections, whereas location-
verification may be achieved through GPS, QR-scan-
ning, NFC, or proximity-based mechanisms. This ar-
rangement allows the common re-commissioning com-
mand-whether pre-defined by the server or dynamically
assembled in the field-to be authorised and triggered in
real time by a single operator situated near the affected
railway track sections.

[0042] An effect of this architecture is that the final
safety-critical decision to re-commission the track sec-
tions remains in the hands of the field operator with
situational awareness, while the coordination, timing
and execution of the reset operations are centrally
managed and synchronised via the remote server. By
integrating the mobile device as a control and validation
point in the field, the system enables fast, decentralised
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and operator-verifiable re-commissioning of multiple
axle counter-controlled track sections. This reduces
the operational delay typically associated with sequen-
tial reset procedures, eliminates dependency on back-
office-only workflows, and improves overall safety in-
tegrity by ensuring that the command is only executed
when the track sections are physically observed to be
clear.

[0043] In an example, the mobile device is further
configured to generate the common re-commissioning
command locally in the field upon operator input and to
transmit the execution signal to the re-commissioning
devices via the remote server. It may be provided that
the generation of the re-commissioning command oc-
curs entirely on the mobile device operated by a field-
authorised person, based on locally available informa-
tion and/or information obtained through the remote
server and real-time visual verification of the affected
railway track sections. This feature enables decentra-
lised operation in scenarios where remote connectivity
is limited or where operational independence is re-
quired, such as in maintenance zones with temporary
isolation from central infrastructure. An effect is that the
re-commissioning process becomes highly responsive,
as the field operator is able to both verify safety condi-
tions and directly trigger the system reset without wait-
ing for remote coordination or approval.

[0044] The generation and execution of the common
re-commissioning command may be flexibly distributed
between the remote server and the mobile device to
accommodate different operational requirements,
safety protocols, and field conditions. The system may
be configured to operate in several distinct modes, in-
cluding a centralized, a decentralized, and a hybrid
mode.

[0045] In a first, centralized operational mode, the
common re-commissioning command is fully prepared
and defined at the remote server, for instance by a
central operator such as a dispatcher or a safety coor-
dinator in a control centre. In this mode, the server
defines all parameters of the command, including the
specific set of railway track sections to be re-commis-
sioned. The mobile device then acts as a secure term-
inal for receiving the prepared command and for en-
abling its execution. The field operator’s role is to verify
the command and the physical state of the track sec-
tions in the field, and upon providing a location-verified
execution input, to trigger the transmission of the ex-
ecution signal. This mode enforces a strict dual-opera-
tor or "geven en nemen" (give and take) safety princi-
ple, where command preparation and execution are
performed by separate, authenticated operators.
[0046] In a second, decentralized operational mode,
the common re-commissioning command is generated
locally on the mobile device 230 by an authenticated
field operator. This mode is particularly advantageous
in scenarios with limited network connectivity or where
the field operator possesses primary authority over the
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re-commissioning task, for instance during specific on-
site maintenance activities. The operator uses an inter-
face on the mobile device 230 to select the relevant
track sections 110 and define the command. Upon local
generation and confirmation, the mobile device 230
transmits the execution signal, which may be routed
via the remote server 220 for logging and coordination
or transmitted directly to the re-commissioning devices
210 if a direct communication channel is available.
[0047] In a further, hybrid operational mode, the com-
mand generation is a collaborative process between
the central server and the local operator. For example,
a command plan or template may be prepared centrally
at the remote server 220, defining a proposed set of
track sections for a scheduled work package. This com-
mand plan is then transmitted to the mobile device 230
in a pending or non-executable state. The field operator
may then review, amend, complete, and/or finally ap-
prove the command locally. For instance, the operator
could amend the plan by deselecting a track section
that could not be visually confirmed as clear, or com-
plete the plan by adding a final authorisation. Only after
this local validation and final approval by the field op-
erator is the command armed and the execution signal
transmitted. This hybrid approach combines the bene-
fits of central planning with the necessity of on-site si-
tuational awareness and final verification.

[0048] This configurable architecture provides the
system with the flexibility to adapt to any combination
of these workflows, ensuring that the re-commissioning
process can be tailored to the specific risk level, opera-
tional context, and prevailing safety regulations.

[0049] In an example, the mobile device is further
configured to receive the common re-commissioning
command prepared at the remote server and to trans-
mit the execution signal only upon operator input con-
firming validation of the command in the field. It may be
provided that the command is composed centrally, for
example by a dispatcher or safety coordinator, and is
held in a pending state on the mobile device until the
operator in the field confirms, based on physical pre-
sence and track visibility, that it is safe to proceed. This
feature reflects a dual-operator safety model often ap-
plied in railway maintenance practices and ensures that
re-commissioning is only executed after human valida-
tion near the track. An effect is that centralised safety
oversight is combined with local situational awareness,
thereby reducing the risk of premature or unsafe reset
actions in complex or dynamic field environments.
[0050] In an example, the system is further config-
ured to determine and display, prior to or during execu-
tion of the re-commissioning command, the current op-
erational status of each railway track section asso-
ciated with the command, including whether the section
is presently in a decommissioned state. Such status
determination may be performed by the remote server
based on feedback signals from the re-commissioning
devices, by querying axle counter control units directly,
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or by evaluating internal flags within the command ex-
ecution logic. The mobile device may be configured to
display this status information to the operator prior to
enabling execution, thereby allowing verification that all
selected sections are indeed in a non-operational or
decommissioned state. An effect of this feature is that
the system can prevent re-commissioning of sections
that are not currently out of service, reduce the risk of
conflicting control inputs, and provide traceable assur-
ance that the preconditions for safe reset have been
satisfied. The status may also be updated during or
after execution, providing real-time feedback on com-
mand progression and reset outcome for each section.
[0051] In an example, the system is configured such
that the remote server issues the re-commissioning
command in the form of a dual-component command
comprising a first authorisation signal configured to be
issued by a first authenticated operator and a second
execution signal configured to be issued by a second
authenticated operator, and the re-commissioning de-
vices are configured to initiate the reset operation only
upon reception of both signals. It may be provided that
a dual-component command comprises separate con-
trol signals, each independently generated by different
authenticated operators with distinct roles. This feature
enables a distributed safety mechanism that ensures
mutual oversight between remote control and local ex-
ecution. It may be understood that only after both the
authorisation and execution signals are received by the
re-commissioning devices is the reset operation trig-
gered. An effect of this configuration is that the opera-
tional risk of unauthorised or unintended re-commis-
sioning is significantly reduced, while maintaining op-
erational flexibility and avoiding delays caused by re-
quiring both operators to be co-located. This separation
of control paths also enables better allocation of band-
width and improves command traceability.

[0052] In an example, the system is configured such
that the first operator is located at a remote control
centre and configured to prepare the command for ex-
ecution without the ability to initiate the reset, and the
second operator is located in the field and authorised to
execute the reset command without the ability to pre-
pare the command. It may be provided that the pre-
paration and execution of the re-commissioning com-
mand are structurally decoupled and assigned to differ-
ent operators based on their physical location and op-
erational role. This feature reflects a known safe work-
ing practice in railway maintenance, known as "geven
en nemen," and ensures that the operator who pre-
pares the command cannot execute it, and vice versa.
An effect is that both spatial and role-based separation
are enforced, improving human factor safety and mak-
ing errors or misuse less likely. This also simplifies role
management and command logging, since permissions
can be strictly divided and recorded per operator pro-
file.

[0053] In an example, the control means of each re-
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commissioning device is configured to permit execution
of the reset command only upon receiving, from the
operator terminal, a field confirmation input authenti-
cated by a role-based access protocol. It may be pro-
vided that a role-based access protocol defines differ-
ent levels of command rights for different user roles,
with specific authentication credentials linked to each
role. This feature enables controlled authorisation flows
and prevents unauthorised users from triggering re-
commissioning operations. An effect is that system in-
tegrity is maintained across the field network, while only
those operators who are appropriately certified and
present at the field location can contribute to safety-
critical control decisions. This also supports compliance
with railway safety standards that require field-level
confirmation by accredited personnel.

[0054] In a further example, the system is configur-
able to operate in different safety modes depending on
operational requirements or available personnel. In a
first mode, the execution of the re-commissioning com-
mand is permitted by a single operator using a mobile
device, provided that the operator is physically located
near the affected railway track sections and authenti-
cated by means of location verification, such as NFC,
GPS, or proximity-based scanning. In a second mode,
the system enforces a dual-operator procedure in
which the re-commissioning command is prepared by
a remote operator and must be executed by a separate
operator in the field, in accordance with the "geven en
nemen" principle. In a third mode, both validation me-
chanisms may be applied in combination, such that
even in the case of a single operator, execution re-
quires both physical presence and confirmation of a
centrally prepared command. This configurability al-
lows the system to adapt to the safety protocol in effect,
the nature of the track environment, or the risk level
associated with the re-commissioning operation. An ef-
fect is that the system remains compliant with varying
railway safety regulations while maintaining operational
flexibility across different deployment contexts.

[0055] In an example, the re-commissioning devices
are configured to display on a local user interface a
graphical representation of the respective railway track
section and an indication of whether a re-commission-
ing command is pending, executed, or blocked and/or
the status of the one or more sections, e.g. whether or
not they are currently de-commissioned. It may be pro-
vided that the local user interface comprises a visual
display module, which renders the current command
state using graphical symbols, colours, or text. This
feature supports immediate situational awareness for
the field operator, allowing visual confirmation of the
command status without requiring verbal or radio com-
munication with the control centre. An effect is that vi-
sualisation reduces the likelihood of operator error and
shortens response times, while also improving trans-
parency in the field.

[0056] In an example, the remote server comprises a
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graphical user interface configured to display, in real
time, the status of the railway track sections associated
with the re-commissioning command. It may be pro-
vided that the graphical user interface of the remote
server is updated with status messages transmitted
from the re-commissioning devices. This feature allows
the remote operator to monitor which sections have
accepted, are processing, or have completed the reset
operation. An effect is that operational coordination is
improved without needing to query individual systems
manually. Real-time feedback enables proactive fault
detection, faster decision-making, and efficient sche-
duling of further operations.

[0057] In an example, the remote server is further
configured to subdivide the re-commissioning com-
mand into a plurality of zone-specific subcommands,
each associated with one or more re-commissioning
devices and requiring confirmation by an authorised
field operator located within the corresponding zone. It
may be provided that a re-commissioning command
can be logically segmented based on spatial or opera-
tional zones, with each zone tied to a particular group
of devices and field staff. This feature supports decen-
tralised but coordinated re-commissioning across large
or complex rail networks. An effect is that each local
operator only authorises the re-commissioning of sec-
tions within their own oversight area, increasing preci-
sion and reducing cognitive load while still enabling a
centralised control structure.

[0058] In an example, the control means is config-
ured to validate the physical presence of the field op-
erator at or near the respective railway track section
using location data from a mobile device or local pre-
sence authentication means. It may be provided that
such validation is based on GPS geofencing, NFC
scans, or QR code checks, depending on the environ-
ment. This feature ensures that the operator performing
the reset is physically present at the relevant site. An
effect is that remote or spoofed execution is prevented,
and that safety-critical visibility of the track section is
genuinely confirmed before control actions are allowed.
[0059] In an example, the communication means
comprises a secured bidirectional communication
channel configured to communicate with the remote
server over a public or private mobile network, and
further comprises authentication, encryption, and integ-
rity check mechanisms. It may be provided that the
communication means implements secure transport
protocols such as VPN, TLS, or similar, combined with
digital signatures or hash-based integrity verification.
This feature ensures that commands and responses
are reliably transmitted and cannot be tampered with
or intercepted by unauthorised third parties. An effect
is that both confidentiality and system correctness are
preserved, which is especially important in systems in-
volving safety operations and mobile networks.

[0060] In an example, the re-commissioning interface
comprises a control output that generates a reset signal
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compliant with the protocol of the respective axle coun-
ter control unit, and the reset signal is transmitted via a
relay interface, digital signal, or safety bus protocol. It
may be provided that the control output of the re-com-
missioning interface includes hardware and logic circui-
try capable of producing a signal pattern recognised as
valid input by the axle counter control unit. This feature
ensures compatibility with existing safety systems with-
out requiring hardware modifications. An effect is that
integration is simplified, the solution can be deployed
as a retrofit, and reliability is maintained by using exist-
ing validated protocols such as relay-based toggling or
PROFIBUS-based safety frames.

[0061] In an example, the control means is config-
ured to record, for each re-commissioning action, a
command identifier, a timestamp, a field operator iden-
tifier, the geographical location of the input, and the
status of each associated track section, and to transmit
this information to the remote server for audit logging. It
may be provided that a log record is automatically gen-
erated each time a reset action is completed, and that
the information is stored in structured form. This feature
enables full traceability of control actions, supports
post-incident analysis, and satisfies compliance re-
quirements of safety-critical railway operations. An ef-
fect is that digital records of operator activity, location,
and track status are available for review, allowing infra-
structure managers to maintain accountability and
transparency.

[0062] In an example, each re-commissioning device
further comprises a local signal output configured to
activate a physical status indicator near the track, such
as a light signal or audible alarm, to indicate that the
section is being re-commissioned. It may be provided
that the signal output energises an external lamp, LED
strip, or acoustic horn during re-commissioning actions.
This feature enhances the visibility of safety-relevant
operations in the physical environment. An effect is that
nearby workers and machine operators are made
aware of control operations in progress, thereby redu-
cing the likelihood of unexpected track use during tran-
sition to operational state.

[0063] In an example, the remote server is config-
ured to transmit a warning notification to other systems,
including interlockings, scheduling servers, and mainte-
nance logging systems, prior to the execution of the re-
commissioning command. It may be provided that this
notification is a machine-readable message, pushed to
relevant systems on the infrastructure network. This
feature ensures that dependent systems are updated
on the re-commissioning status and can react accord-
ingly. An effect is that signalling, scheduling, and main-
tenance systems can synchronise their internal state
with the real-world track status, preventing routing er-
rors or operational conflicts.

[0064] In an example, the re-commissioning interface
is configured to provide a simulation input to the axle
counter control unit, simulating passage of a train axle
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to verify post-reset operation of the axle counter. It may
be provided that the simulation input mimics a pulse
train or sensor activation sequence typically associated
with a real train axle. This feature allows in-situ testing
of the axle counter’s responsiveness after a reset. An
effect is that the operational readiness of the detection
logic can be verified without needing an actual train
movement, enabling more efficient commissioning and
maintenance workflows.

[0065] In an example, the re-commissioning device is
installed in a housing selected from: a signal equipment
building, a relay cabinet, a Radio Block Centre, or a
junction box adjacent to the railway track. It may be
provided that the housing is tailored to railway environ-
ment requirements, such as IP-rated enclosures and
vibration resistance. This feature allows the system to
be deployed in existing railway infrastructure spaces
without introducing new civil engineering requirements.
An effect is that installation costs and deployment time
are reduced, and the device benefits from proximity to
the axle counter wiring and trackside power.

[0066] In an example, the communication means
comprises a mobile radio module selected from: GSM-
R, LTE, 4G, 5G, or FRMCS-compatible radio modules.
It may be provided that the radio module supports pro-
tocols used in railway operations, including current and
next-generation railway communication standards. This
feature ensures broad coverage and long-term compat-
ibility with evolving infrastructure standards. An effect is
that the system can maintain reliable communication
even in remote areas, and future-proof connectivity is
supported for migration to FRMCS networks.

[0067] In an example, each re-commissioning device
is powered by an integrated uninterruptible power sup-
ply (UPS) charged by a trackside power source and
operable for at least a defined fallback duration in case
of power loss. It may be provided that the UPS com-
prises a rechargeable battery and charging circuit, di-
mensioned for sustained operation. This feature en-
sures that the re-commissioning device can complete
time-critical operations or enter a safe state during
power disruptions. An effect is that power-related faults
do not compromise the integrity of safety logic, and
autonomous operation is supported in degraded power
conditions.

[0068] In an example, the re-commissioning device is
further configured to enter a lockout state if inconsistent
reset instructions are received or if conflicting occu-
pancy indications are detected by the axle counter con-
trol unit. It may be provided that a logic condition is
evaluated based on signal coherence, and that a lock-
out inhibits further control actions until a manual or su-
pervised reset is performed. This feature adds a sec-
ondary layer of safety in the event of system ambiguity.
An effect is that misconfigurations, transient communi-
cation errors, or conflicting operator inputs do not result
in unsafe track conditions, and fault isolation is simpli-
fied for maintenance teams.
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[0069] In an example of the other aspect, the com-
mon re-commissioning command is generated and
transmitted from a mobile device located in the field
upon operator input of the second operator.

[0070] In an example of the other aspect, the com-
mon re-commissioning command is generated at the
remote server and transmitted to the mobile device in
the field, and wherein the execution of the command is
performed only upon validation input from the second
operator at the mobile device.

Brief description of the drawings

[0071] The invention will now be explained in more
detail with reference to a number of figures, in which:

Figure 1 shows an axle counter system according
to the prior art wherein no train is present in a sec-
tion of a railway network;

Figure 2 shows an axle counter system according
to the prior art wherein a train is present in the
section of a railway network;

Figure 3 shows a system for re-commissioning one
or more railway track sections according to an as-
pect of the present disclosure;

Figure 4 shows a re-commissioning system ac-
cording to an aspect of the present disclosure for
use in an axle counter system;

Figure 5 shows the steps of a method of re-com-
missioning one or more sections of a railway net-
work.

Detailed description

[0072] For a better understanding of the invention,
like parts will be indicated by identical numerals in the
description of the figures below.

[0073] Figure 1 illustrates a schematic representation
of a conventional axle counter system 100 used in rail-
way networks to monitor the occupancy status of track
sections 110. The system includes axle counters 121
and 122, strategically positioned at the boundaries of
the track section 110. These sensors detect the pre-
sence and movement of train axles and transmit sig-
nals to a control panel 130, often referred to as an axle
counter control unit or evaluation unit. The control pa-
nel maintains a running count of axles within the sec-
tion and communicates occupancy status to an inter-
locking system 140. When the entry and exit counts
match, indicating no train is present, the track section
is deemed unoccupied and available for routing.

[0074] Figure 2 depicts the same axle counter sys-
tem 100 during track occupancy by a train 150. The
train is detected by one of the axle counters, which
updates the count in the control panel 130 accordingly.
A mismatch between the number of axles entering and
exiting the section results in the track section being
marked as occupied by the interlocking system 140,
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thereby preventing conflicting train movements. This
illustrates the basic principle of axle counter-based sec-
tion supervision.

[0075] Figure 3 introduces a system 200 according to
the present invention for re-commissioning one or more
railway track sections that are monitored by respective
axle counter control units. The system comprises a
plurality of re-commissioning devices 210, each con-
nected to a respective axle counter control unit 130,
and capable of communicating with a remote server
220. The system further includes a mobile device, op-
erated by a field-based operator 160. Each re-commis-
sioning device 210 includes communication means for
receiving commands from the remote server and con-
trol means for initiating a reset operation via a re-com-
missioning interface connected to the axle counter con-
trol unit.

[0076] The remote server 220 is configured to define
a common re-commissioning command associated
with a plurality of railway track sections. The mobile
device of the operator 160, which is physically located
in the field near the track sections to be re-commis-
sioned, is configured to connect to the remote server,
typically by logging into an application or accessing an
embedded website interface, where the re-commis-
sioning command is made available and maintained in
a ready state. Upon operator input confirming that the
conditions for safe re-commissioning are met, option-
ally verified through location-based mechanisms such
as GPS, NFC, or QR code scanning, the mobile device
transmits an execution signal to the re-commissioning
devices 210, typically via the remote server 220. In a
specific example, this may also be done via a direct
local connection between the mobile device and the
re-commissioning device 210, but typically this is done
through the remote server. In response to this execu-
tion signal, the control means of each re-commission-
ing device initiates a reset operation to simultaneously
re-commission the associated track sections, thereby
transitioning them from a decommissioned to an opera-
tional state. The mobile device used by the operator
may be a dedicated device specifically configured to
interact with the system according to the invention. Pre-
ferably, however, it is a conventional mobile (smart)
phone on which a secure application, web-based inter-
face or service is used to access the server and per-
form re-commissioning operations.

[0077] Figure 4 provides a block diagram of a re-
commissioning device 210. Each device comprises:

A communication interface 211, capable of secure
bidirectional communication with the remote server
220 and optionally with the mobile device 230;

A control unit 213, including processing logic for
interpreting commands, authenticating operator
signals, and managing the timing and coordination
of reset operations;

A re-commissioning interface 212, configured to
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transmit a reset signal to the connected axle coun-
ter control unit 130, in compliance with its specific
reset protocol;

A power management module 214, optionally in-
cluding an uninterruptible power supply (UPS) for
fail-safe operation in the event of power loss.

Figure 5 outlines a method 300 for re-commissioning
multiple railway track sections using the system of the
invention. The method includes the following steps:

Step 301: Providing a plurality of re-commissioning
devices 210, each connected to a respective axle
counter control unit 130.

Step 302: Connecting each re-commissioning de-
vice to a remote server 220 via the communication
interface 211.

Step 303: Generating, at the remote server 220, a
single common re-commissioning command asso-
ciated with multiple track sections.

Step 304: Preparing the command for execution,
optionally requiring a first authorisation input from
a remote operator.

Step 305: Executing the command by receiving a
second execution input from a field-based operator
160 via a mobile device 230. This input may also
include location-verification to ensure the operator
is physically near the relevant track sections.

Step 306: Transmitting the common re-commis-
sioning command and/or execution signal to the
re-commissioning devices 210.

Step 307: Performing, at each re-commissioning
device, a reset operation via the re-commissioning
interface 212 to re-enable the axle counter control
units and return the track sections to normal opera-
tion.

[0078] Depending on system configuration, the com-
mand may be prepared entirely in the field (e.g. where-
in the mobile device is further configured to generate
and/or execute the common re-commissioning com-
mand locally in the field upon operator input and to
transmit or execute the execution signal to the re-com-
missioning devices), or centrally by a remote operator
and only validated and triggered by the field operator
(e.g. wherein the mobile device is further configured to
receive the common re-commissioning command pre-
pared at the remote server and to transmit the execu-
tion signal only upon operator input confirming valida-
tion of the command in the field). The mobile device
230 plays a crucial role in enabling operator-verifiable
and location-aware control, ensuring that re-commis-
sioning is only executed when the track sections are
physically confirmed to be clear.

[0079] This approach significantly reduces the time
between decommissioning and re-commissioning,
eliminates the need for sequential resets, and avoids
scenarios where the track state may change during a

10

15

20

25

30

35

40

45

50

55

11

prolonged reset process. It also supports real-time up-
dates and feedback to the central server regarding sec-
tion status before, during, and after the re-commission-
ing process.

Claims

1. A system for re-commissioning one or more rail-
way track sections that are each monitored by a
respective axle counter control unit, comprising a
plurality of re-commissioning devices, a remote
server and a mobile device, each re-commission-
ing device comprising:

- a re-commissioning interface configured to
be connected to a respective axle counter con-
trol unit;

- communication means configured to commu-
nicate with the remote server;

- control means configured to control the re-
commissioning interface and to send and re-
ceive data via the communication means;
wherein the remote server is configured to de-
fine a common re-commissioning command
associated with a plurality of railway track sec-
tions, each associated with a different axle
counter control unit;

wherein the mobile device is configured to:

- receive the common re-commissioning
command from the remote server;

- transmit, upon operator input provided in
the field and location-verified with respect
to the one or more railway track sections
to be re-commissioned, an execution sig-
nal associated with the common re-com-
missioning command;

and wherein the control means of each re-
commissioning device is configured to:

- initiate, in response to the execution sig-
nal, a reset operation via the re-commis-
sioning interface of the respective re-com-
missioning device, thereby simultaneously
re-commissioning a plurality of railway
track sections associated with separate
axle counter control units.

2. The system of claim 1, wherein the mobile device
is further configured to receive the common re-
commissioning command prepared at the remote
server and to transmit the execution signal only
upon operator input confirming validation of the
command in the field.

3. The system of claim 1, wherein the first operator is
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located at a remote control centre and configured
to prepare the command for execution without the
ability to initiate the reset, and the second operator
is located in the field and authorised to execute the
reset command without the ability to prepare the
command.

The system of any one of the preceding claims,
wherein the control means of each re-commission-
ing device is configured to permit execution of the
reset command only upon receiving, from the op-
erator terminal, a field confirmation input authenti-
cated by a role-based access protocol.

The system of any one of the preceding claims,
wherein the re-commissioning devices are config-
ured to display on a local user interface a graphical
representation of the respective railway track sec-
tion and an indication of whether a re-commission-
ing command is pending, executed, or blocked.

The system of any one of the preceding claims,
wherein the remote server is further configured to
subdivide the re-commissioning command into a
plurality of zone-specific subcommands, each as-
sociated with one or more re-commissioning de-
vices and requiring confirmation by an authorised
field operator located within the corresponding
zone.

The system of any one of the preceding claims,
wherein the control means is configured to validate
the physical presence of the field operator at or
near the respective railway track section using lo-
cation data from a mobile device or local presence
authentication means.

The system of any one of the preceding claims,
wherein the communication means comprises a
secured bidirectional communication channel con-
figured to communicate with the remote server
over a public or private mobile network, and further
comprises authentication, encryption, and integrity
check mechanisms.

The system of any one of the preceding claims,
wherein the re-commissioning interface comprises
a control output that generates a reset signal com-
pliant with the protocol of the respective axle coun-
ter control unit, and wherein said reset signal is
transmitted via a relay interface, digital signal, or
safety bus protocol.

The system of any one of the preceding claims,
wherein the control means is configured to record,
for each re-commissioning action, a command
identifier, a timestamp, a field operator identifier,
the geographical location of the input, and the sta-
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tus of each associated track section, and to trans-
mit this information to the remote server for audit

logging.

The system of any one of the preceding claims,
wherein each re-commissioning device further
comprises a local signal output configured to acti-
vate a physical status indicator near the track, such
as a light signal or audible alarm, to indicate that
the section is being re-commissioned.

The system of any one of the preceding claims,
wherein the re-commissioning interface is config-
ured to provide a simulation input to the axle coun-
ter control unit, simulating passage of a train axle
to verify post-reset operation of the axle counter.

The system of any one of the preceding claims,
wherein the re-commissioning device is further
configured to enter a lockout state if inconsistent
reset instructions are received or if conflicting oc-
cupancy indications are detected by the axle coun-
ter control unit.

The system according to any one of the preceding
claims, wherein the control means of each re-com-
missioning device is configured to read, prior to or
during execution of the re-commissioning com-
mand, operational status information of the asso-
ciated railway track section as currently recorded in
the railway signalling system, in order to verify that
the section has been correctly decommissioned
before initiating the reset.

A method for re-commissioning one or more rail-
way track sections that are each monitored by a
respective axle counter control unit, comprising
the steps of:

providing a plurality of re-commissioning de-
vices, each comprising a re-commissioning in-
terface connected to a respective axle counter
control unit, communication means, and con-
trol means;

connecting each re-commissioning device to a
remote server via the communication means;
characterised by:

generating, at the remote server, a single
re-commissioning command associated
with a plurality of railway track sections
monitored by separate axle counter con-
trol units;

preparing the re-commissioning command
for execution by receiving a first authorisa-
tion input from a first authenticated opera-
tor;

executing the re-commissioning command
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by receiving a second execution input
from a second authenticated operator lo-
cated in the field;

transmitting the re-commissioning com-
mand from the remote server to each of
the re-commissioning devices;

performing, at each re-commissioning de-
vice, a reset operation via the re-commis-
sioning interface to re-commission the re-
spective railway track section, thereby si-
multaneously re-commissioning a plurality
of track sections associated with separate
axle counter control units.
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