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Description

The invention relates to an apparatus for generating action recommendations
for the driver of a rail vehicle, and a rail vehicle comprising such an apparatus.

Assistance systems for drivers of rail vehicles are known. The purpose of these
systems is to generate an action recommendation for an energy-optimized
manner of driving on the basis of static and dynamic data relating to the line,
timetable and vehicle, and to output said recommendation.

Such systems are conventionally integrated in the overall vehicle control
system. Program modules are executed in a central control unit and, if
applicable, in local control units which are permanently embedded in the rail
vehicle, in particular as embedded hardware. Recommendations are output
via a display device (also known as an “HMI”) which is connected to a vehicle
bus (e.g. a “Multifunction Vehicle Bus” or MVB) and is fixed to a driver console.

If an existing rail vehicle is meant to be retrofitted with the functions of a driver
assistance system, then the devices mentioned above need to be modified,
involving time-consuming re-approval of the rail-vehicle control system, which
comes at a cost.

US 8,386,281 B2 describes a system and a method for managing information
regarding the operation of a train. A mobile device which can be carried by a
driver of the train can transmit information to a central server computer or can
receive information from the latter.

DE 10 2011 013 010 A1 describes a method for calculating a speed
recommendation by means of a driver assistance system which is installed in
a rail vehicle and has a control unit and a data memory. The data memory
stores timetable and line information relating to the line to be travelled, physical
properties of the rail vehicle and carriages attached to the latter. The position
of the rail vehicle and the current time are captured by a receiver of a global
navigation satellite system installed on or in the rail vehicle. In addition, the
current speed of the rail vehicle is determined from the data received from the
navigation satellite system. Furthermore, the current speed of the rail vehicle
is compared with a calculated desired speed for the line section currently being
travelled on. The desired speed is calculated for the individual line sections
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before the journey starts and is stored in the data memory as a desired speed
profile. During the journey, the desired speed profile is updated taking into
account the current position and speed of the rail vehicle and the data stored
in the data memory. The updated speed recommendation is displayed.

The object of the invention is to provide an apparatus for generating action
recommendations for the driver of a rail vehicle and which can be retrofitted in
an existing rail vehicle quickly and easily.

The invention is defined by the respective features of the independent claims.

It is proposed that the apparatus comprises a device which can be carried by
the driver and which comprises at least one data interface unit for receiving
base data, a memory unit for storing at least one program module, a
processing unit for executing the program module in order to generate the
action recommendations at least on the basis of the base data, and an output
unit for outputting the action recommendations. The device advantageously
contains the vehicle-based architecture needed for generating the
recommendations, which means that the architecture is centralized in a unit
that is preferably decoupled from the permanently embedded vehicle control
system. An existing rail vehicle can hence be retrofitted quickly and easily
because the required functions can be implemented preferably without
intervening in the vehicle control system. The device advantageously
comprises a continuous enclosure that encompasses this architecture.

By virtue of the device being designed as a portable unit, the apparatus can
also be installed easily and can be used extremely conveniently. A “portable”
device shall be understood to mean a device that in terms of its weight, shape
and dimensions is suitable to be held and carried in one hand and/or carried
on the body. In particular, the device can be designed so that it can be tucked
away in a piece of clothing. The device can advantageously remain in the
possession of a driver throughout a service assignment, wherein the driver
carries the device with him when entering the rail vehicle at a starting point and
when leaving the rail vehicle at a destination. If the driver is meant to drive a
plurality of rail vehicles during one service assignment, the driver can use the
device for all the journeys.
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The action recommendations are generated by the processing unit “on the
basis of the base data” by this base data being incorporated directly by the
processing unit in the execution of the program module and/or the base data
being used to determine data which is incorporated by the processing unit in
the execution of the program module. Determining this data can also be part
of the program module.

The data interface unit advantageously receives the base data via a
connection, in particular a wireless connection, which can preferably be
established directly, i.e. excluding an on-board network, to an off-board
installation. The device can thereby be designed such that it is independent of
the vehicle control system as regards data communication.

The action recommendations can be output by the output unit by visual,
acoustic and/or haptic means.

In a preferred embodiment of the invention it is proposed that the device is in
the form of a mobile phone. This allows the use of conventional, widely
available and low-cost equipment. In particular there are commercially
available mobile phones that have a processing unit suitable for efficient
execution of the program module.

Alternatively or additionally, the device can be in the form of a tablet computer.

According to the invention, it is proposed that the data interface unit comprises
a receiver for receiving positioning data. Base data which is used as dynamic
data and/or for calculating dynamic data can be received easily by this means.
According to the invention, dynamic data is understood to mean data that
characterizes a current journey of the rail vehicle along a specific line. In
particular, this dynamic data may be current position information, for instance
particularly a current position along the line or a current distance from a starting
point and/or destination, or current movement information, for instance
particularly a current speed, a current acceleration etc. The receiver is
intended in particular for receiving positioning data via a wireless data
connection.

In an advantageous development of the invention it is proposed that the data
interface unit comprises a transceiver for establishing data communication via
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an off-board data network. This allows rapid access to a large amount of data.
Base data, which is used as framework data and/or for calculating dynamic
data, can be received easily. “Framework data” shall be understood to mean
data which characterizes in particular a line to be traveled or currently being
traveled by the rail vehicle, a timetable to be followed along the line, and/or the
rail vehicle. The framework data is preferably known before leaving a line
starting point and may be updated during the journey if applicable. A data
connection to the off-board data network such as the Internet, for instance, can
be made in particular via a mobile communication network or a WLAN
installation, e.g. in a railway station area.

It is proposed in particular that the memory unit comprises at least one memory
area for storing base data obtained from the data network. By storing this data
in the device, the processing unit can quickly access this data, particularly
framework data such as timetable data, line data or vehicle data. Alternatively
or additionally, base data can be obtained from the data network during
execution of the program module.

It is also proposed that in a download mode, the device is intended to obtain
at least part of the program module from the data network, and to store same
in @ memory area of the memory unit. The program module can thereby be
installed and/or updated easily.

The apparatus preferably comprises a retaining device for fixing the device to
an element of a driver cab, so that it can thereby be used even more

conveniently.

An exemplary embodiment of the invention is described in greater detail with
reference to the drawings, in which:

Figure 1 is a schematic side view of a rail vehicle having two driver cabs;

Figure 2 is a front view of a driver console in one of the driver cabs; and

Figure 3 shows a portable device for generating and displaying
recommendations for a driver.
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Figure 1 shows a schematic side view of a rail vehicle 10 in the form of a
multiple unit train. A driver cab 12 is arranged at each end of the rail vehicle
10. This cab is equipped in a known manner with a control console 14 (also
called a “driver console”), which comprises operator controls 16 that can be
operated by the driver of the rail vehicle 10 (see figure 2). These operator
controls 16 can be used for a plurality of actions relating to controlling an
operation of the rail vehicle 10, in particular actions such as initiating an
acceleration in accordance with preset levels for a driving operation, returning
to a neutral mode for rolling operation or initiating a braking operation of the
rail vehicle 10.

Figure 2 shows in a highly schematic form a front view of the control console
14 of one of the driver cabs 12. This unit adjoins a windshield 18 and comprises
the operator controls 16 and a display device 22 fastened to a main body 20
of the control console 14. It is intended to remain fixed to the main body 20 for
operation of the rail vehicle 10, and is fitted to the main body during
manufacture of the rail vehicle 10. The display device 22 is detached from the
main body 20 solely for replacement and/or maintenance purposes.

The driver cab 12 also contains a device 24 for generating action
recommendations for the driver of the rail vehicle 10. The device 24 is a device
that can be carried by the driver and in the embodiment being considered is in
particular in the form of a mobile phone. The device 24 comprises an output
unit 26 in the form of a display, and is held in a position by a retaining device
27 such that the output unit 26 is situated in the field of view of the driver when
the driver is sitting at the control console 14 in order to operate the operator
controls 16. The retaining device 27 is mechanically connected to the main
body 20. The driver can attach the device 24 to the retaining device 27 and
detach it therefrom at any time without the operation of the rail vehicle 10 being
affected by this detachment. The main body 20 forms a possible element of
the driver cab 12 to which the retaining device 27 can be connected. In an
alternative embodiment, it is possible that the retaining device 27 can be
connected to a further element such as the windshield 18 in particular. The
retaining device 27 can have a suction pad in this case.

Figure 3 shows a detailed view of the device 24. The device is intended to
generate action recommendations for the driver and to use the output unit 26
to output, in particular to display, these recommendations. The device 24
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comprises a processing unit 28 for this purpose, which comprises a processor
unit containing one or more processor cores. In order to generate the action
recommendations, the processing unit 28 executes a program module that is
stored in a memory unit 30 of the device 24.

The action recommendations are generated on the basis of data that are used
by the processing unit 28. This data can be divided into a first group and a
second group. The first group is formed of framework data. This first group in
particular comprises timetable data, particularly arrival, departure and journey
times, line data, particularly distances, gradients, tunnel positions and tunnel
cross sections, curve radii, switch position, maximum permitted speed etc.,
and vehicle data. Data in the first group can be received as base data by a
data interface unit 32 of the device 24. The data interface unit 32 comprises
for this purpose a transceiver 34 for establishing data communication via an
off-board data network 36, e.g. via the Internet. After being received, data in
the first group can be stored in the memory unit 30 and provided for access by
the processing unit 28 for subsequent generation of recommendations. A
statically or dynamically allocated memory area 37 of the memory unit 28 is
provided for storing the data in the first group.

Alternatively or additionally, data in the first group can be downloaded from the
data network 36 while the recommendations are being generated. It is also
possible that a subset of the first group of data is received as base data by the
data interface unit 32, while another subset of the first group is determined by
the processing unit 28 from this base data and/or from data in the second
group described below, said determined data being used by the processing
unit 28 in generating the recommendations.

In addition to this first group, the recommendations are generated on the basis
of a second group of data, which is formed from dynamic data, in particular
data such as the current position of the rail vehicle 10, the current speed of
said vehicle and the current distance from the starting point and/or destination.
Data in the second group can be received as base data by the data interface
unit 32 of the device 24. The data interface unit 32 comprises for this purpose
a receiver 38 for receiving positioning data. For instance the receiver 38 may
be in the form of a GPS receiver. Alternatively or additionally, the receiver 38
can be provided to acquire a piece of positioning information via a device
located on the line, for instance using ground-based balises or a train
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protection system. A subset of the second group of data can be received as
base data via the data interface unit 32, while another subset of the second
group is determined by the processing unit 28 from this base data and/or from
data in the first group, said determined data being used by the processing unit
28 in generating the recommendations.

The generation of a recommendation about a preferred manner of driving is
based on a mathematical optimization model, which calculates an energy-
optimized manner of driving, €.g. an energy-optimized speed or an energy-
optimized driving mode (accelerations, braking, rolling operation) for specific
line sections. The program module stored in the memory unit 30 is composed
at least of coding of the mathematical model. When a download mode is
implemented during a first installation or an update via the transceiver, the
program module can be obtained

by the device 24 from the data network 36 via the transceiver 34 and stored in
a memory area 40 of the memory unit 28. According to a particular
implementation of the download mode, in particular for the purpose of an
update, it is possible to obtain only some of the program module.

By the output of a recommendation, the driver is notified of, for example, the
speed at which the vehicle is meant to travel, at what time a change in speed
occurs, or what driving phase (acceleration, rolling, braking) shall be given
preference. For instance the driver can be recommended to operate an
operator control 16 for returning to a neutral mode for a rolling operation of the
rail vehicle 10.
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Patentkrav

1. Indretning til generering af handlingsanbefalinger for fereren af et skinneka-
retgj (10), omfattende en indretning (24), der kan beeres af fgreren, hvilken har
mindst en datainterfaceenhed (32) til modtagelse af basisdata, en hukommel-
sesenhed (30) til lagring af mindst et programmodul, en computerenhed (28),
som er beregnet til med henblik pa at generere handlingsanbefalingerne at
udfere programmodulet i det mindste pa basis af basisdataene, og en udlees-
ningsenhed (26), som er beregnet til udleesning af handlingsanbefalingerne,
hvor datainterfaceenheden (32) har en modtageenhed til modtagelse af loka-
liseringsinformationer, og hvor lokaliseringsinformationerne karakteriserer en
aktuel karsel af skinnekaretgjet langs med en bestemt straekning.

2. Indretning ifelge krav 1, kendetegnet ved, at indretningen (24) er udformet
som en mobiltelefon.

3. Indretning ifelge et af de foregaende krav, kendetegnet ved, at datainter-
faceenheden (32) har en sende- og modtageindretning (34) til oprettelse af en
datakommunikation via et karetgjseksternt datanetvaerk (36).

4. Indretning ifelge krav 3, kendetegnet ved, at hukommelsesenheden (30)
har mindst et lagringsomrade (37), som er beregnet til lagring af basisdata, der
er hentet fra datanetveerket (36).

5. Indretning ifalge krav 3 eller 4, kendetegnet ved, at indretningen i en hen-
temodus er beregnet til at hente programmodulet i det mindste delvist fra da-
tanetveerket (36) og at lagre det i et lagringsomrade (40) af hukommelsesen-
heden (30).

6. Indretning ifelge et af de foregaende krav, kendetegnet ved en holdeind-
retning (27), som er beregnet til at fastgere indretningen (24) pa et element af

et fererrum (12) af skinnekaretajet (10).

7. Skinnekeretaj omfattende en indretning ifalge et af de foregaende krav.
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