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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 (I) 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 (I) is exceeding the allowed maximum on alarm (9) is 

activated to warn the driver. If the train ( l) 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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RAILWAY NIBWORK M:J!\"I'IDRIN'.; AND CONI'ROL 

'1'he present invention relates to the monitoring of vehicles on a rail 

network, in particular to the :ironitoring of location and speed. 

A particular proolem with rail networks is ensuring that vehicles do 

not travel faster than safe limits 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 m:::,nitors the vehicle speed. '!'his presumes that the driver is 

alert at all times and also that he will not intentionally exceea the speed 

limit. 

An alternative is to position speed sensors at positions along the 

track that measure the vehicle's speea and operate an alarm if it exceeds the 

speed limit. 'Ibis requires equipnent to be fitted along the tracks and if 

the network is large, much equip:nent will be requirea for effective coverage 

of the system. Track fitted equipment will also require regular 

ma.intenance and must be protected against the weather and possible damage. 

'!bus installation and care of such a system can be very expensive. 

·The object of the invention is principally to provide a means of 

rronitoring the speed of vehicles on a rail network. 

A further object of the invention is to provide a means of rror.itoring 

the speed and location of vehicles on a rail network without the need for 

equiµnent to be fitted on or adjacent to the tracks. 

The invention provides a means of rronitoring 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 rnaxi.mLlrn speeds at a nurrber of positions on the network; 

d) c:arparator means to canpare the sensed speed of the vehicle with 

the rnaxinu:Im speed for the vehicle location; and 

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

Preferably the location sensor includes a receiver responsive to 

global positioning information transmitted by earth satellites. 
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Preferably the locaticn sensor includes means to determine the p:>siticnal co­
ordinates of the vehicle fran the glooal positiooing information. 
Ccnveniently the positicnal co-ordinates are derived in terms of the latitooe 
and longitude co-ordinates. 

'!he speed sensor may be of any appropriate type. Ccn:veniently 
speed readings may be derived fran an on-vehicle sensor such as a normal 
speedcmeter. Alternatively the speed can be calculated, either using 
conplting neans, fran the tine taken to travel between oo points determined 
by global positiaiing informatiai, 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 net~rk with details of 
maximum speed permissible over the network. Conveniently each route has a 
correspcnding map and the data store is suitable for storing the desired 
nunber of maps which could be all the maps relating to the net\rw'Ork or the map 
relating to a specific route for the vehicle, or to a plurality of possible 
routes. 

'Ihe maps are ccnveniently stored.in digital fonn and may be stored en 
magnetic disks to enable an appropriate disc to be selected for any particular 
vehicle. 

Preferably the conparator means to CCJr4?cire the sensed speed of the 
vehicle with the ne.xinum speed for the vehicle location, is a microprocessor 
programned to carpare the vehicle speed read fran the speed sensor with speed 
information given by the route map stored in the data store for the p:>si tion of 
the vehicle as determined by·the speed sensor. 

C.Onveniently the means resp:>nsi ve to the outplt of the conparator is 
an alarm which is operated if overspeed is indicated. Alternatively itmay 
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 
informatioo for the driver. Another alternative is for automatic reooval 
of :i;:,ower to the engine or applicatioo of braking in the event of overspeed 
being indicated. Ole or a conbination of these resp:,nse means may be used. 

Advantageously the inventicn may include cne or ioore additional 
features such as a nblack box" to record locations and speeds for accident 
analysis if necessary. 

Inclusicn of a facility to enable the locaticn and speed informaticn 
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to be transmitted back to a central network control point allc:Ms the system to 

be used to assist in the overall control of the routes and the network. 

'Ihe invention can easily be extended to include an autopilot facility 

such that the vehicle speed can be controlled over the route travelled. 

'Ibis can be used to provide optinurn utilisation of the network and vehicles. 

A further addition could be an information unit for passengers, 

triggered by the sensed location point. 'Ibis unit could include a data 

store with information on the location, estimated times of arrival etc 

triggered by the sensed location of the vehicle. 'Ihe information could be 

presented visually or orally. 

'lne invention will now be described by way of example with reference 

to the drawings of which: 

Figure 1 shows a schematic diagram of a vehicle location and speed 

ronitor according to the invention for a train on a rail 

network; and 

Figure 2 shows a oonitor as shown in Fisure l with additional 

features. 

Figure l shows a representation of a train l on a track 2. An aerial 

3 ana receiver 4 receive signals from earth satellites of a global positioning 

system, for example the Navstar Syster.i. The si91als 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 information from a 

data store 7 of a map of the train' s route and associated speed data. 'Ihe 

processor 5 then compares the train' s determined location with the rnap and 

compares the known speed of the train 1 with the maxim.:ml permissible speed 

progranmed into the ¢la.ta store for that particular location. 

'Ihe train' s location, speed and difference fran the rnaxi.rrn.lm allowed 

are displayed on a visual display unit 8. If the train 1 is exceeding the 

allowed maxinurn on alarm 9 is activated to warn the driver. If the train l is 

exceeding the speed limit by a predetermined margin the pc1wer is reduced 

and/or the brakes applied by a pc1wer control unit 10 and brake control unit 11 

respectively. 

Whilst the train is in service the location and speed data f rorr. the 
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processor 5 are recorded in a recorder 12 for later analysis if requi.red. 

Figure 2 shows the system of Figure 1 with additional features. A 

passenger information display unit 13 res:r;:onds to infonnation frorr. the 

processor 5. '!be 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. 

'!he system also includes a transmitter 14 which transmits the 

location and speed infonnation derived from the processor 5 back to a central 

positioning station, thus allowing overall monitoring and control of the rail 

network fran a central control point. 
1ll1e 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. '!be system lends itself 

to use on rail networks in particular as each vehicle can be given a unique 

identifying nmrber and each route timetable requirement is individual. 

In particular the invention assists in Ira.king optl.Iill.lii'. use of vehicles 

on the network and also increases safety by ensuring that vehicles do not 

travel at dangerous speeds. 
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l. A means of rocmitorin9 a vehicle on a rail network c~1aracterisea in that 

it cor.if)r ises : 

a) a location sensor incluoing 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; 

o) corrparator means to canpare the sensed sj?eeci of the vehicle witi1 

the rnaxL•-;1ur.1 speea for the vehicle location; an6 

e) raeans resf()nsive to the output of the co~rator weans. 

2. A means of monitoring a vehicle on a rail network according to clai:-;-, 1 

characterisec in tl1at the location sensor includes r.ieans to deteri.iine the 

positional co-or6inates of the vehicle fror:, ti1e c;lobe.l :;;.,ositionin,; 

information. 

3. A means of monitoring a vehicle on a rail network accorcins to clai;:·; 2 

characterised in that the positional co-ordinates are derived in terr.is of the 

latituae ana longituue co-ordinates. 

4. I;,. r:1eans of monitoring a vehicle on a rail network accordins to any one 

prececlins clai:r., characterised in that the information relating to the rail 

network containeo in the aata store is stored in the forr,1 of rteps of tne 

network with details of maxi:mu;;-t speea permissible over the net\lorf~. 

5. A means of noni taring a vehicle on a rail network according to clair., 4 

characterised in that each route has a corres:i;.onding map and the data store is 

suitable for storing the desired number of maps. 

6. A means of monitoring a vehicle on a rail network according to clai:r., 4 or 

claim 5 characterised in that the maps are stored in digital forw. 

7. A means of monitoring a vehicle on a rail network accor6ing to any one 
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precedins claii"TI characterise~ in that the cor.iparator means to co~re the 
sense6 speea of the vehicle with the r..axL11l.lli, speed for the vehicle locatior,, 
is a microprocessor progra-:-rned to co;:,pare the vehicle speec:; reac fro:.~ the 
speed sensor with speea inforrration given by the route r::iap store6 in the ~ta 
store for the position of the vehicle as deterrained by the speei:1 sensor. 

8. A means of monitoring a vehicle on a rail network according to any one 
preceding clair.l characterised in that the means responsive to the output of 
the Cori(t?aratoris an alarm which is operated if overspeec is inoicatea. 

9. A means of rronitoring a vehicle on a rail network according to any one of 
claims 1 to 8 characteriseci in that the :means res:p::>nsive to the output of the 
co~rator is a aisplay, visible to ti.1e 6river, which inC:icates the vehicle 
speec. anC::. the difference fro.-;-; the r.ia.ximur., speeci. 

10. A means of :roonitorins a vehicle on a rail network accor6ins to clo.ii:-, 9 
characterised in that the display includes location inforr:-.ation for foe 
ariver. 

11. A raeans of r.aonitorirn; a vehicle on a rail network accorc.ing to any one of 
claims 1 to 7 characteriseci in that tne r.1eans resfOnsive to the output of the 
corr-,fa.rator causes autoT.1atic re.-noval of :p::>wer to the e.'1gine or a:c;,i::,lication of 
brakins in the evei.,t of overspee6 being inaicatec... 
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