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A railway network monitoring system monitors the position and speed of a train (1) on a track (2). An aerial (3) and
receiver (4) receive signals from earth satellites of a global positioning system, for example the Navstar System. The signals
are passed to a processor (5) which determines the location of the train (1). The speed of the train (1) is measured by a
speed sensor (6) and the measured value is input to the processor (5). The processor (5) accesses a digitally coded informa-
tion from a data store (7) of a map of the train’s route and associated speed data. The processor (5) then compares the
train’s determined location with the map and compares the known speed of the train (1) with the maximum permissible
speed programmed into the data store for that particular location. The train’s location, speed and difference from the max-
imum allowed are displayed on a visual display unit (8). If the train (1) is exceeding the allowed maximum on alarm (9) is
activated to warn the driver. If the train (1) is exceeding the speed limit by a predetermined margin the power is reduced
and/or the brakes applied by a power control unit (10) and brake control unit (11) respectively.
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RATIWAY NETWORK MONITORING AND CONTROL

The present invention relates to the monitoring of vehicles ona rail
network, in particular to the monitoring of location and speed.

Aparticular problemwith rail networks is ensuring that vehicles do
not travel faster than safe 1imits for the tracks.  For the safe operation of
the network it is necessary for the driver to be warned if the vehicle is
exceeding the safe speed limit for that section of track.

At present speed limit indicators are positioned alongside the track
and the driver monitors the vehicle speed.  This presumes that thedriver is
alert at all times and also that he will not intentionally exceed the speed
limit.

An alternative is to position speed sensors at positions alonc the
track that measure the vehicle's speed and operate an alarm if it exceeds the
speed limit. This requires equipment to be fitted along the tracks and if
the network is larces much equipment will be required for effective coverage
of the system. Track fitted equipment will also require regular
mzintenance and must be protected against the weather and possible damage.
Thus installation and care of such a system can be very expensive.

‘The object of the invention is principally to provide & means of
monitoring the speed of vehicles on a rail network.

A further object of the invention is to provide a means of monitoring
the speed and location of vehicles on a rail network without the neec for
equipment to be fitted on or adjacent to the tracks.

The invention provides a means of monitoring a vehicle on a rail
network comprising:

a) a location sensor;

b) a speed sensor;

c) a data .store containing information relating to the rail

network and to maximum speeds at a number of positions on the network;

d) camparator means to compare the sensed speed of the vehiclewith

the maximum speed for the vehicle location; and

e) means responsive to the output of the comparator means.

Preferably the location sensor includes a receiver responsive to
global positioning information transmitted by earth satellites.
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Preferably the location sensor includes means to determine the positional co-
ordinates of the vehicle from the global positioning information.
Conveniently the positional co-ordinates are derived in terms of the latitude
and longitude co-ordinates.

The speed sensor may be of any appropriate type. Conveniently
speed readings may be derived from an on-vehicle sensor such as a normal
speedometer. Alternatively the speed can be calculated, either using
comput ing means, from the time taken to travel between two points determined
by global positioning information, or measured by the receiver as velocity.

Preferably the information relating to the rail network contained in
the data store is stored in the form of maps of the network with details of
maximum speed permissible over the network. Conveniently each route has a
corresponding map and the data store is suitable for storing the desired
number of maps which could be all the maps relating to the network or the map
relating to a specific route for the vehicle, or to a plurality of possible
routes. _

The maps are conveniently stored.in digital form and may be stored on
magnetic disks to enable an appropriate disc to be selected for any particular
vehicle.

Preferably the comparator means to compare the sensed speed of the
vehicle with the maximum speed for the vehicle location, is a microprocessor
programmed to campare the vehicle speed read from the speed sensor with speed-
information given by the route map stored in the data store for the position of
the vehicle as determined by the speed sensor.

Conveniently the means responsive to the output of the comparator is
an alarmwhich is operated if overspeed is indicated. Alternatively it may
be a display, visible to the driver, which indicates the vehicle speed and the
difference from the maximum speed.  The display may also include location
information for the driver. Another alternative is for automatic removal
of power to the engine or application of braking in the event of overspeed
being indicated. (One or a combination of these response means may be used.

Advantageously the invention may include one or more additional
features such as a "black box" to record locations and speeds for accident
analysis if necessary.

Inclusion of a facility to enable the location and speed information
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to be transmitted back to a central network control point allows the systemto
be used to assist in the overall control of the routes and the network.

The invention can easily be extended to include an autopilot facility
such that the vehicle speed can be controlled over the route travelled.
This can be used to provide optimum utilisation of the network and vehicles.

A further addition could be an information unit for passengers,
triggered by the sensed location point. This unit could include a data
store with information on the location, estimated times of arrival etc
triggered by the sensed location of the vehicle. The information could be
presented visually or orally.

The invention will now be described by way of example with reference
to the drawings of which:

Figurel shows a schematic diagram of a vehicle location and speed

monitor according to the invention for a train on a rail
network; and

Ficure 2 shows a monitor as shown in Figure 1 with additional

features.

Figure 1 shows a representation of atrainlonatrack2. Anaerial
3 and receiver 4 receive signals from earth satellites of a global positioning
systems for example the Navstar System. The signals are passed to a
processor 5 which determines the location of the trainl. The speed of the
train 1 is measured by a speed sensor 6 and the measured value is input to the
processor 5.  The processor 5 accesses a digitally coded information from a
data store 7 of a map of the train's route and associated speed data.  The
processor 5 then compares the train's determined location with the map and
compares the known speed of the train 1 with the maximum permissible speed
programmed into the data store for that particular location.

The train's location, speed and difference fram the maximum allowed
are displayed on a visual display unit 8. If the train 1 is exceeding the
allowed maximum on alarm 9 is activated to warn the driver. 1If thetrainl is
exceeding the speed limit by a predetermined margin the power is reduced
and/or the brakes applied by a power control unit 10 and brake control unit 11
respectively.

Whilst the train is in service the location and speed data from the
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processor 5 are recorded in a recorder 12 for later analysis if reguired..

Figure 2 shows the system of Figure 1 with additional features. A
passenger information display unit 13 responds to information from the
processor 5.  The unit 13 can be used to give passengers a visual display of
location background, features, history etc as well as information on the
train speed, estimated times of arrival and so on.

The system also includes a transmitter 14 which transmits the
location and speed information derived from the processor 5 back to a central
positioning station, thus allowing overall monitoring and control of the rail
network from a central control point.

The invention provides a versatile and effective speed and location

monitoring system for rail networks which also has the facility of being
~ extended to include various additional features. The system lends itself
to use on rail networks in particular as each vehicle can be given a unique
identifying number and each route timetable requirement is individual.

Inparticular the invention assists in mak ing optimur use of vehicles
on the network and also increases safety by ensuring that vehicles do not
travel at dangerous speeds.

PCT/GBS88/01067

M



WO 89/05255 PCT/GB88/01067

CLAILLS

1. Ameans of monitoring a vehicle on a rail network cnaracterisec in that
it corprises:
a) a location sensor including a receiver responsive to global
positioning information transmitted by earth satellites;
b) a speed sensor;
c) a data store containing information relating to the rail
network and to maximum speeds at a number of positions on the network;
d) comparator means to campare the sensed speed of the vehicle witn
the maxinun speed for the vehicle location; anc
e) means responsive to the output of the corparator mneans.

2. A means of monitoring a venicle on a rail network according to clain 1
characterisec in that the location sensor includes neans to Geteriuine the
positional co-orcinates of the vehicle from the global positioning

information.

3. A means of monitoring a vehicle on a rail network accorcing to claini 2
characterised in that the positional co-ordinates are aerived in terme of the

latituée anc longitude co-orcinates.

4, A neans of monitoring a vehicle on a rail network acccrding to any one
preceding claim characterised in that the information relating to the rail
networi contained in the data store is stored in the form of maps of tne
network with details of maximun speed permissible over the network.

5. A means of monitoring a vehicle on a rail network according to claim 4
characterised in that éach route has a corresponding map and the data store is
suitable for storing the desired number of maps.

6. Ameans of monitoring a vehicle on a rail network according to clair 4 or
claim 5 characterised in that the maps are stored in digital form.

7. A means of monitoring a vehicle on a rail network according to any one
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prececing claim characterised in that the comparator means to compare the
sensec speec of the vehicle with the maximui: speed for the vehicle locetiorns
is a microprocessor programmed to coupare the vehicle speed reac fro: the
speed sensor with speeu information given by the route map storec in the data
store for the position of the vehicle as Getermined by the speed sensor.

8. A means of monitoring a vehicle on a rail network according to any one
preceaing claim characterised in that the means responsive to the output of
the comparatoris an alarm which is operated if overspee¢ is indicated.

9. Ameans of monitoring a vehicle on a rail network according to any one of
claims 1 to 8 characterised in that the means responsive to the output of the
comparator is & displays visible to tae Grivers which indicates the vehicle
speeu anc the cifference from the maximum speed.

10. A means of monitoring a venicle on a rail network accoréing to claii 9
cnaracterised in that the disglay includes location information for tne

ariver.

11. Anreans of monitoring a vehicle on a rail network accorcing to any one of
claims 1 to 7 characterised in that tne means resgonsive to the cutput of the
corpzarator causes automztic removal of power to the enyine or agplication of
braking in the event of overspeeG being indicatec.

“
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