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| NVENTION relates to a |location tracking systemand nore particularly to a
| ocation tracking systemfor identifying and | ocating the position of a
transmitter within a tel econmunications infrastructure. Popul ar nethods of
tracking articles include using the global positioning satellite system
(GPS) and using transmtters on objects to be tracked which transmt a
beacon signal. Such systens require a dedicated and hence expensive system
to comuni cat PATENTS AT apanf ormati on back to a nonitoring facility. The
present invention seeks to overcone the above nentioned probl em
Accordingly, the invention provides a | ocation tracking system conpri sing:
a location tr ¥hiG-ALMEAATANSNI tting an identification signal; a
plurality of cells defining a network of comunication cells; a reference
unit for receiving information fromthe cells including the identity of the
or each cell 3 keratipmitnackdng sys§emach | ocation transmtter from

whi ch the or each cell has received an identification signal; and a

| ocation nonitor to iQﬁa%%I N@%’ ? ell [s,receivin r has received, an

i dentification signal § I b& %if Y?gﬂ§ﬁ§tt%9 fg g?F& lon, tragking

physi cal | octstem aufd morat parddenilarly to a location tracking system
for identifying and locating the position of a transmitter
‘within a telecommunications infrastructure.

Popular methods of tracking articles include using
the global positioning satellite system (GPS) and using
transmitters on objects to be tracked which transmit a
beacon signal. Such systems require a dedicated and hence
expensive system to communicate the location information
back to a monitoring facility.

The present invention seeks to overcome the above
mentioned problenm.

Accordingly, the invention provides a 1location
tracking system comprising: a 1location transmitter for
transmitting an identification signal; a plurality of cells
defining a network of communication cells; a reference unit
for receiving information from the cells including the
identity of the or each cell and the identify of the or
each location transmitter from which the or each cell has
received an identification signal; and a location monitor
to identify which cell is receiving or has received an
identification signal from a location transmitter to
establish the physical 1location of that 1location
transmitter in that network.

In order that the present invention may be more
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readily understood, an embodiment thereof will now be
deseribeg; . by ~way ?gfige§§mple; ~with reference to the
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transmtter in that network. In order that the present invention may be
nmore readi |y understood, an enbodi ment thereof will now be described, by
way of exanmple, wth reference to the 2 acconpanying figure which is a
schematic representation of a | ocation tracking system enbodying the
present invention. A location tracking system enbodying the invention
conprises the follow ng main conponents: a location transmtter; a
cell base station; and a reference unit. The cell base station includes a
receiver for receiving signals transmtted2by | ocation transmtters within
acell. Aplurality of such cells forma network and preferably conprise
the cells and amnampényﬁngnfiquzniwnﬁch iceld sichematiw mebcesentation of

t el econmuni cat ] 1 S y@% tion
transmtted byé %}’dﬁcﬂﬁtﬁwqﬁsnya{g#semﬁd + ﬁﬁea e st:'ﬁt | g‘r’n’é’%g?gﬁ al so
capable of receiving from and transn1tt|ng to cellular tel ephones

within that cell. Eachp |I&§éﬁﬂ§h ttfﬂt?k’ﬂ ?f 9@' Q:h"eatih%nﬁion
identification informtiq t basg statlon 0 t.e ce i n which
the | ocation tSMRIISeS, & i | BRipecOmponents: 1°°at1°n

transmitter; a cell base station; and a reference unit.

The cell base station includes a receiver for
receiving signals transmitted by location transmitters
within a cell. A plurality of such cells form a network
and preferably comprise the cells and network of an
existiﬁg cellular wireless telecommunication
infrastructure. Thus, as well as receiving information
transmitted by the location_transmitters, the cell base
stations = are also capable of receiving from and
transmitting to cellular telephones within that cell.

Each location transmitter transmits registration or
identification information to the cell base station of the
cell in which the 1location transmitter is physically
located.

The cellular telecommunication infrastructure also
includes the reference unit which receives information from
all the cell base stations in the network. Each cell base
station provides the reference unit with information
regarding the identification information being received by
that cell base station from location transmitters. This
information is stored in the reference unit and is used to
identify the location transmitters and identify in which
cell each location transmitter is physically located.

A location monitor is also provided to interrogate
the reference unit in order to monitor the location of a
particular location transmitter. The location monitor
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The cel lul ar tel econmunication infrastructure also includes the reference
uhit which receives information fromall the cell base stations in the
networ k. Each cell base station provides the reference unit with
informati on regarding the identification information being received by that
cell base station fromlocation transmtters. This information is stored in
the reference unit and is used to identify the location transmtters and
identify in which cell each location transmtter is physically |ocated. A

| ocation nonitor is also provided to intergogate the reference unit in
order to nonitor the location of a particular location transmtter. The
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station. Once oca 0 e | ocation,_transg er een
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that the nDbi|GDIEESp¢nﬁin§Cph¥Eﬁcﬁl location to the identity of a cell
base station.

Once the location of the location transmitter has
been established, this information can be sent to the
location transmitter so that the mobile user is informed of
his location. This is achieved by capturing the identity
of the cell base station to which the location transmitter
is transmitting and transmitting this information back to
the location transmitter.

The location trécking system enables the use of an
existing cellular wireless telecommunication infrastructure
to locate a user to within the accuracy of the size of a
cell and to provide the 1location information to a
monitoring facility and/or back to the 1location
transmitter.

The location transmitter may be fixed to a mobile
object to be tracked and preferably sends identification
information periodically to the respective cell base
station. The reference unit is regularly updated with
information from the cell base stations.

The location transmitter is preferably a portable
or mobile terminal of an existing cellular
telecommunication system. At a minimum, the 1location
transmitter will comprise those cdmponents of a portable or
mobile telephone which allow a user to register with a cell



his I'6cation. This is achieved by capturing the identity of the cell base
station to which the location transmtter is transmtting and transmtting
this information back to the location transnmitter. The | ocation tracking
system enabl es the use of an existing cellular wreless tel econmuni cation
infrastructure to locate a user to wwthin the accuracy of the size of a
cell and to provide the location information to a nonitoring facility
and/ or back to the | ocation transmitter. The location transmtter may
be fixed to a nobile object to be tracked gnd preferably sends
identification information periodically to the respective cell base

station. Thepggé ersQ'&Q@.ohD' t prefesabayl,y tmslatiecatibh |t¥imsmitay f 18M
the cell base statjops., The location tr smt 1%éﬁs%ﬂpreferably a portable

or nobile ¥NH Iab°?ﬁ the, peragn & ‘ar tel econmuni cati on
system At a mnimum the [location transnltter w ||l conprise those

component s of a port abife OloBRbLLE tEaRERIRECPNIH Y AkdLd'SED HRCTEALS! o

with a cell 4 base Station re he ocatlo ransm

carri ed about mqgn@equ”tnﬁnqmﬂﬁuquﬁﬁgatus ‘information to the reference
unit and location monitor. The status information would
include, for example, messages such as notifying the
reference unit of any vehicle breakdown or other user
activated signals such as "mission accomplished".



The location transmitter is envisaged to include neans for transmitting
status information to the reéeference un|t and |l ocation nonitor. The status

i nformati on woul d |n£"”um [ e, nessages such as notifying the
reference unit of an m u'l vvn or other user activated signals
such as "mission accoipli shed™. Al MS: 1. A location tracking
system conprising: a |location transn1tter for transmitting an
identification signal; a plurality of cells defining a network of

communi cation cells; a reference unit for geceiving information fromthe
cells including the identity of the or each cell and the identity of the or
each | ocation crammgktter fromwhich the or each cell has received an
identification signal; and a location nmonitor to identify which cell is

receiving or has received an identification signal from a location
transmitter tolestabli3hlocatiopsitrackingasystenf comprisingt:i @ kacatsan ter

in that netWor’éraﬁsmtterAf'dicaéféi{éﬁft?%ﬂdqgaﬁY%Sm:ﬁfﬁ?e&gﬁaﬂ Is‘igﬁki“mal

wherein the location nmonitor is provid | ook-up ta
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cells; a reference unit for receiving information from the
cells including the identity of the or each cell and the
identity of the or each location transmitter from which the
or each cell has received an identification signal; and a
location monitor to identify which cell is receiving or has
received an identification signal from a 1location
transmitter to establish the physical location of that
location transmitter in that network.

2. A location tracking system according to Claim 1,
wherein the location monitor is provided with a look-up
table having information concerning the physical location
of the cells in the network.

3. A location tracking system according to any
preceding claim, wherein the location transmitter transmits
the identification signal periodically.

4. A location tracking system according to any
preceding claim, wherein information concerning the
physical 1location of that 1location transmitter is
transmitted back to that location transmitter.

5. A location tracking system according to any
preceding claim, wherein the 1location transmitter is
operable to transmit status information to the or each
cell.



3. . -" A location tracking system according to any preceding claim
wherein the location transmitter transnits the identification si gnal
periodically. 4. A location tracking system- according to any
preceding claim wherein information concerning t i |on of
that location transmtter is transmtted back EL&IEE]M mz““
transmtter. 5. A location tracking system% |ng stor any
preceding claim wherein the location transmitter is operable to transmt

status information to the or each cell. ¢ 6. A location tracking
system substantially as hereinbefore described with reference to and as

shown in the aggonpanyang fdc@ti®n tracking system substantially as
hereinbefore described with reference to and as shown in
the accompanying Figure.



