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AN | NTEGRATED AND | NTERACTI VE PERSONNEL TRACKI NG AND
MONI TORI NG SYSTEM 5 1. FI ELD OF THE | NVENTI ON Thi s
invention relates to the field of nobile positioning
technol ogi es and provi des an integrated and
interactive systemfor automated real tinme nonitoring
using a set of 10 flexible yet pre-determ ned
paraneters particularly for, but not limted to,

TdRArEhd ARB a;?@ﬂﬁﬁc Lk ol Infma,
pre esl gnat ed posi ven geograp N4
area. 15 2. DESCRI STERND ART Usage of the
Q@ obal Posi tioning Systen1(GPS) is widespread in

rack] nDV| b_*ects i ncl udi ng humans possessi ng
pprot :ﬂp% NVEMNRFAhi cati on devices. 20 GPS is

used for trackln% nDV|n obj ects such as vehicl es,

Thid gvaRdd Onskprpatest & P st ek et vk Feo o ah iitiioaripg
purposes as wel| as in recreational outdoor activity.

tecmotkgige endapropideni ani Wvesgiored wygbsirg adsatt 1ve
typically, nonitoring of humans is done with the

sy gifmredicirveugbrehsdr Fagl thed rmeafeiyingsuchimgs & ket of
noni toring of novenent and | ocation of vul nerable

flgpeddanyesupheasepersonsd w4 tamed el mers s adilsease fotrhe
el derly, young children, or people

but not limited to, mobile ocutfield personnel posted at

their pre-designated position within a given geographical

area.

2. DESCRIPTION OF BACKGROUND ART

Usage of the Global Positioning System (GPS) is widespread
in tracking moving objects, including humans possessing

appropriate portable communication devices.

GPS is used for tracking moving objects such as vehicles,
airplanes, ships, etc. This can be used for military

purposes as well as in recreational outdoor activity.

The prior art of this invention suggests that typically,
monitoring of humans is done with the objective of ensuring

their safety, such as the monitorihg of movement and
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prone to being ki dnapped or attacked or those in
acci dent- prone or dangerous areas such as ski sl opes
or deep forests. 5 However, nobile positioning
technol ogies ained to nonitor the novenent and
| ocati on of personnel charged with the duty of
ensuring the safety and security of a particular or
pre- designated area and the specific necessities
1oc%elsann%n ueate 10, Lhe eharacteristic features gf the
geogr ap i car “arés Fo b&°Hdnt tor ed” df & ot
onnon | ace. Tradl ona the locatio
5 G8eesty s iRt tbF b S(OpHe. e frrhog s Rmle
|ntervals and the 15 nonitored |l ocation is then
Prang atype@etlélga ki gngPRSEeRtr aF tachaputer thuif P taferident-
determ nes whether the cal cul ated and given |ocation
PfQﬁetQQEQﬁﬁgaﬁ@uﬁsa%PﬁﬁlﬁUFheaBr%kHe$b@?ﬁ$mRF deep forests.
geographical area. If the portable device is within
the pre- determ ned area, no further action on the
part of the renote 20 conputer is required. O herw se,
Howevwegnotrebddrt polsialient sgt hechnoheg bes toinde factortibatr
the device is outside of the pre- determined area. A
thenubemecoft morl Lorhngotdevi cesrevefe USE€ha@ps width the duty
tracking and cal cul ating | ocations of nobile
of te@rgimales thKsBakent aAppkieati on MNo.a WdB20M:10r & pre-
Further, there would be a conmmand center that

de HiFRAEN@Sea and the specific necessities arising dué to
the characteristic features of the .geographical area to be

monitored are not commonplace.

Traditionally, the location of the portable device is
monitored at pre—-determined time intervals, and the
monitored location is then relaved to a remote central
computer, which then:determines whether the calculated and
given location of the device is within thée pre-determined
gecgraphical area. If the portable device is within the pre-
determined area, nc further acticn on the part of the remcte
computer is required. QOtherwise, a remote contrcl alerts the
monitor to the fact that the device is outside of the pre-

determined area. A number of monitoring devices even use

- maps for tracking and calculating locations of mobile

terminals (UK Patent Application No. 9716207.7).
2
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command(s) to the systemthat would then relay task to
the outfield personnel for their action. In these
cases, the systemcontrols and nonitors tasks that
needs to be executed 5 in order to conplete the given
command. For exanple, WD 2005/040847 provides a system
for nonitoring the novenent of an individual using a
portabl e device worn by an individual. The device

Fu?ﬂ‘?& Osterge nq\l%ru tdh.b BI‘ Icgr %{1& %Qn@lersot néloglélosr Sat hes
ocations of 1ndividudl s, therr Speed o novenent and
direction of travel conpared with the pre- determ ne
ol ST T T (9eUEE ARErt "SI bhaF 8% oYY riAfy 40 The
central controller which in turn alerts a connected
ouGEHIE PR SutRer REdZpaF LM antF | Hhes At ate Che
appropri ate 15 energency procedures. However, this
SY%“?%rC%‘%IQ%&e@%fﬂOPééeﬁs RB#<E hERAEtISFES &0 bg RRecuted
. behaviour and the identities of personnel are being
in neffitoricd . conpdicde Faei eiyenf ceyerds ranging froma
GPS wirel ess 20 positioning system | ocations of
Bl uetooth, W-Fi, RFI1D, D GPS, A-GPS positioning
systens, and devi ces such as accel eroneters and
Foygyeoounpss $iCarrd 0iged 0847 cpnpl tdent a ssigdhters ydenmynitoring
whi ch makes such systens quite conplicated in terns
thefmeemirtergntas dndiopanali 085ng 3a wthaslie exdsidaGorn
noni toring systens require the | ocation of

by an individual. The device disclosed under this prior art
also monitors locations of individuals, their speed of
movement and direction of travel compared with the pre-~
determined parameters and issues alert signals to the remote
central controller which in turn alerts a connected device
or an authorized person and initiates the appropriate
emergency procedures. However, this prior art does not teach

how the activities, the behaviour and the identities of

personnel are being monitored.

A wide variety of systems ranging from a GPS wireless
positioning system, locations of Bluetooth, Wi-Fi, RF-ID, D-
GPS, A-GPS pesitioning systems, and devices such as
accelerometers and gyreccompass are used to complement such
systems, which makes such systems quite complicated in terms

of requirements and operations.

3
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t he base station of the tel ecommunication service
provider, which may not be available in all cases.
Many of the nonitoring systens trigger alarns in the
event of an 5 energency. However, this prior art does
not teach the interaction of the personnel with the
monitoring system further, it only facilitates a
one-way di al ogue and therefore does not provide an
interactive .system, 10. UK Patent lication . ,
Futhition 79 S0 GOBE tATABG: 75 N ahgBEnt LBy st ion of
wherein a portable renote termnal  includes a .
the) RAsH TR GPHEL tHenithgeReBMENstGRh1aR SPB%t € dniqigtder,
based on GPS, portabl e tel ephone, radi o nmaker,
whighdpehd&tit BFosivRildalhg Based!lofiaasdi ridaty ont détct or
for 15 the purpose of nonitoring the position of
mONAf avaiTeh | Sy S Yeanss durd gokar aéganpl én bhe obtdepersdmn a
child or persons participating in high risk activity.
emdipersyst énwralces use sopripreastodeds downl oaakeib! Erarap
data to nonitor the system However, this system
inweeds: itdre dfeltéeoprutioaatiloniser vhe em@0i poovngesydioem,
di scl ose its base station before the systemcan track

fukkoyer t he end weelcilwibeBsas srAtLoRed: aboyes ander
certain circunstances nay not be avail able. Map data

thdfe rddARMEL 18 Leokhechandbgtd-device angd-dhere is.
some formof activity nmonitoring by the command
centre through 4

UK Patent Applicaticn No. %716207.7 discloses a position
management system wherein a portable remote terminal
includes a plurality of positioning means such as
positioning based on GPS, portable telephone, radio maker,
independent positicning based on a direction detector for
the purpose of meonitoring the pesition of vulnerable
persons, for examplen an old person, a child or persons
participating in high risk activity. The system makes use of
pre-stored/downloadable map data to monitor the system.
However, this system needs the telecommunication service
provider to disclose its base station before the system can
track down the end user, which as mentioned above, under
certain circumstances may not be available. Map data is
transmitted to the handheld device and there is some form of

activity monitoring by the command centre through

4
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i nformati on disclosed by the system Such information
is portable and is able to be nade avail able to
sel ected nobile phones. The invention as described in
this prior art involves a highly custom sed nobile
phone that is GPS 5 enabl ed and capabl e of storing and
di spl aying map data. This prior art does not provide
flow of the infornmation flowing through a centra
1n@$¥ﬁ$f¥dﬂ1 J§y Qﬁggd %gatkgtgﬁg gﬁg uéué Z%§f$£@ation is

custom se |Ie pl1cation

pO%ﬁééﬁro%fﬁ? B %82?“?%%&%?@%?%%%%%0 HETRO LRy e

a ,posi ti.on det ermn n, method in which a
ph%%‘?1 glq‘torﬁﬂ}’rﬁnc? “Poft®si SﬁSFa?ggu%‘édthﬁep% éthtuses a
. dIS ersing type hybrid position cal culation nethod and
ingolves &t %yz@&Sﬁ%ﬂ?adp@@m%np%%m%uwm or® fftShod
to inprove the reliability and accuracy. This prior .
engpied|qdrsapia ot e6RphPEt A BYsRERYEN] map data. This
geogr aphi cal |ocation of individual but not the
Pr i 30T idRgomdingiveivddal flani eh thke | ustormatianhdicedng
alternative to GPS and does not nention anything 20
thaport arornteriingoofl tondhyi duatem, Thet i matendn emd utilizes
provided in this docunent requires a GPS engine to be
a ¢waded dent oobliée pbbnke phone and t herefore needs a
custom sed nobil e phone. Kenppi, Paul (2005) in his
doctoral thesis provides an alternative to GPS using
only cell technology. The thesis is

US Application No. 10/437,926 provides a hybrid method,
complementing the problems of a position determination
method using GPS and a position determination method in
which a mobile communication signal is used. The system uses
a dispersing type hybrid position calculation method and a
centralized hybrid position calculation method to improve
the reliability and accuracy. This prior art claims up till
computation by server, geographical locatiocn of individual
but not the monitoring of individual, which is just an
ehhanced alternative to GPS and does not mention anything
abeout monitoring cof individuwals. The invention prbvided in
this document requires a GPS engine to be loaded into the

mobile phone and therefore needs a customised mobile phone.
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to provide tracking of vehicles and personnel on par
wth GPS but it does not provide for nonitoring and
tracking 5 objects or humans. This thesis however,
does not describe a systemfor a real tine tracking.
"The technology described in the thesis is nore
inclined towards evaluating the possibility of using
cell finger printing as an alternative to GPS. This

t hesi s descri that ,cell fechnology. can be an 10
Kenigr RatiLed2 PG EPST Al EndUGHs GRS, BT diF ot o7

posi tioning technol ogies, in _conbination with the
alt&RERginG echRol BgiBe, ST capabteCHoloovidihd e s s

requi red accuracy, they have the followng 15 .
to(ﬂﬁ%ﬂ%ﬂ?k§¥af¥leﬂsofsvﬁ%¥C%P%e@?da&%ﬁ$%ﬂﬂ%¥tQﬁtH@&bR”ﬂﬁb

presence and novenents of humans inside buil dings.
GPSTadkilmg dogh pekspnneldenpdensuychostractng dsramiing

GPS is not 20 applicable or feasible. 2. The majority
obljefctmolpirl duphoresThvai thbsesi movdreer maddat rarte decrGRS a

enabl ed and therefore cannot be wused. 3. The signals
sy«afenGPSrimay reall bémaccuaakengn bk | teahin@reas dibedided in

ur ban canyons. Although several alternative
thd e¢l3alsogisefosdChnasihe B ENASSIs Gabd 1 @0: iny riedess

Local Area Network, Bl uetooth,
possibility of using cell finger printing as an alternative

to GPS. This thesis describkes that cell technology can he an

alternative to GPS.

Although GPS~oriented mobile positioning technolegies, in
combination with the emerging technologies, are capabkle of
providing the required accuracy, they have the following

drawbacks:

1. GPS is not widely available to track the presence
and movements of humans inside buildings. Tracking
of personnel inside such structures using GPS is not
applicable or feasible.

2.  The majority of mobile phones available in the
market are not GPS enabled and therefore cannot be

used.
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Radi o Frequency ldentification are avail able, these
al ternative technol ogi es do not provide a w de
coverage, and as such there is a need to find further
alternatives that can ensure conprehensive coverage
regardl ess of the 10 outdoor barriers and
difficulties. Further, nost of the afore-nentioned
alternative technol ogies are not used for tracking
nd/or, nmonitoring outfjeld personnel. In addition
?hes EP%cﬁﬁ%P% ?e%gd#éélﬂggéduﬁh $hEGHREPPLEs PR L L-up
command- control scenarios, for exanple, system 15
di spafEfRds QUeohramP® W Btfi el d personnel to be
executed. It does not provide for active participation
fromthe outfield personnel. Usage of a custon sed
nobi | e phone adds limtations to 20 its usage. O her
ﬂﬁﬁh@ﬂggoﬁ%V%ﬁﬁAcﬁlﬁﬁﬁﬂ&&ﬁﬁﬁ;tqqhﬂqﬁq%§ﬁs angh as
avai lability of the device. Further, existing
eENABgueSatioleot Yprovdaes florcadndirgzi NgtwbeRavBbuetobth,
outfield personnel performng duties at 7 their
dediignAt eguosy t Tdxrst Mhi cdt inay dre avsiigabflecabtese
requi renent specifically in the context of ensuring
secarhiyioéf tedhivelvb@eogaphictalpraneae 8 Thacetevérage,
there is a need for an automated, interactive

éfﬂ@hé]jsqsl@clﬁ hete £an § acidddat® Mthd ¥k t8ErdQoE Byl + i ves
al so

that can ensure comprehensive coverage regardless of the
outdoor barriers and difficulties. Further, most of the
afore-mentioned alternative tgchnologies are not used for
tracking and/or monitoring outfield personnel. In
addition, these technologies are based on the principles
of command-control scenarios, for example, system
dispatches a command to the outfield personnel to be
executed. It does not provide for active participation

from the outfield personnel.
Usage of a customised mobile phone adds limitations to
its usage. Other limitations could be pricing, training,

and availability cf the device.

Further, existing techniques do not provide for analyzing

‘behaviour of outfield personnel performing duties at

-7




i ndoor tracking and nonitoring of outfield personne

in an interactive manner, ie, allow ng active
participation wusing standard and un-custom sed nobile
phones thereby 10 elim nating the necessity of

addi tional training. Mbile phones which are not
custom sed are also easily avail abl e at cheaper

prices. 15 3. SUVWMARY OF THE | NVENTI ON Thi s invention
Eéovidgs as st§nwleyefagin on cell location, .

Ehhof BFYI" 079 (B Morfitoritig afd ¥t Packi A§IBfFicant
positions of outfjield personnel posted at )
PEEVYESTEREL BRF FblEkid o Wi tHieh coatgrteRTgEB§RAPRP Cal
area using standard and un-customnm sed 20 nobi |l e phones
EREREBYYT AL ¢ i TRIThg@aemaniiisd lmsdictori ng; allowing a
two-way interactivity via a central server through
active participation fromthe user personnel and the
operator's end, wherein the system has programmabl e
fukesfofer niard ofs ng reeckfidrors; atfiemadetl, nestarective
automated; and 8 manual interventions are required
teammaguepehat ofawffddiel itsitst erwtwhien tt betdobs A0t also
exception (e.g., in cases where the outfield
paasennekask P .24 phanie: Jrlfurat iR idul Pdrsonnel in
operation. In such situations the operator can

hAt eh¥epgcande k@Y= n 1N hahahfingf ahe veubbirehdipation

personnel ); provides
using standard and un-customised mobile phones thereby

eliminating the necessity of additional training. Mobile
phones which are not customised are also easily available

at cheaper prices.

3. SUMMARY OF THE INVENTION

This invention provides a system leveraging on cell location
technology, for £he ﬁonitoring and tracking of positions of
outfield personnel posted at pre-designated lcocations within
a given geographical area using standard and un-customised
mobile phones thereby facilitating real time monitoring;
allowing' a two-way interactivity wvia a ceﬁtral server
through active participation froﬁ the. user bersonnel and the
operator’s end, wherein the system has programmable rules

for monitoring exceptions; the routines are automated; and

8
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col our-coded al erts based on programuabl e rul es;

all ows analysis of behaviour of the outfield

personnel and facilitates derivation of conparative

anal ysis of the behaviour of the outfield personnel;

and assists to nonitor 10 possi bl e undesirable

behavi our of outfield personnel and to apply

precauti onary neasures where necessary. The nain

dinents of.the invention are as follows: 15 '
e AR 1o b S BBt Lr LR E r a8he =7 nUBREFEAT (4F the
rovi des gji%gtenlfor noni toring and tracking

SY DT oHiNet | TS sThgS X Mo of§ 1Hy rstidt i G SR Thitig &he

termnal associated with the or each person to be .
Ouﬁﬁh?]t%r ebdebForR hckedMOReAfs PHCTFoC &t IHgndtd 9ssi tdwnng

of the nobile 20 term nal; means using the determ ned
PRt 13N Forsuckalsitivgs Logsnither PRETBYOT heamphitoryene and

station and neans for conparing nonitored behaviour
kewi tin ow@ obehplé prbgramedutdliedd smedsovoapari ngrovides

nmeans conprising neans for determning if a person's
cobehaviwlad bedaches sasddr ulres pandrenabbilng Bules; allows

appropriate corrective neasures to be nade in the
an&vents t haf onehaviowre b8l eshar e duteaehead. PAGGRNHINT and

to anot her aspect of the present invention, it 5 :

fa@rioMidles a dedtihed ioh Myt t ofdrithrand Vo ackiang dike of the
position or performance of personnel, conprising:

beld¥Muh Ngr eaeh RIS G personnel; and assists to monitor

possible undesirable behaviour of outfield personnel and to

apply precautionary measures where necessary.
The main embodiments of the invention are as follows:

According to one aspect of the present invention, it
provides a system. for monitoring and tracking personnel,
comprising: a menitoring station; a mobile terminal
assocliated with the or each persen to be monitored or
tracked; means for locating the position of the mobile
terminal; means using the determined position for real-time
monitoring by the monitoring station and means for comparing
monitored behaviour with one or more programmed rules, said
comparing means. comprising means for determining if a

person’s behaviour breaches said rules and enabling

.9
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with a nobile term nal; providing a server, the server

and each nobile termnal provided with neans for

two-way interactivity, the method conpri sing

determining the 10 |ocation of the user by using

properties of the nobile termnal and using the

| ocation information to determ ne whether the user's

| ocati on and/ or behavi our corresponds wth one or

nore predetermned rules and, if the rules are not
APRIGIRIT i WATH S AR g aPPF opr Fat RS A8 1on ™ 15 NS gt

to a yet another aspect of the present invention, it
ong ey infEs Fuhesi e Rgeappadat us conprising a

nonitoring station connected to one or nore nobile

term nals over a communication network, wherein at

| east one nobile tel ephone 20 is a standard and
Actmediltst ard sedtiehi kepphonef nbhe ustagentorinveatt e, nig:

the ability to use, satellite positioning technol ogy,
préfeiappranaitisd Be wdhngoreagsahart gemerad itge position or

information relating to | ocation of the or each
pel&SNAe ofMBRNShAE] JetehPL-DE DGy ONEr &F 1 AU E cach person

behavi oural rules a user 10 of the termnal is to

wi0PeY nANd JedNs ikl ; detetMinhRY. Loy Atrh&aftrddie and
|ocation information, if the one or nore rule 1is

oo B 1k AREYR 5 TNB UV ABbAREEn Ofe S FaVentd A AT e as

interactivity, the method comprising determining the
location of the user by using properties of the mobile
terminal and using the location information to determine’
whether the user’s location and/cr behaviour corresponds
with one or more predetermined rules and, if the rules are

not complied with, taking appropriate acticn.

According to a yet another aspect of the present invention,
it provides a monitoring apparatus comprising a monitoring
station cohnected to one or more mobile terminals over a
communication network, wherein at least one mobile telephone
is a standard and un—cusfomised mobile phone not using, or’
not having the ability to use; satellite positioning
technology, the apparatus including means for generating
information relating to location of the or each terminal,

means for determining one or more behaviourai rules a user

10
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1. This invention can be achi eved using standard
nmobil e phone either with or without GPS or even
custoni sed devices (non-standard nobile phone) and is
not limted to the usage 10 of cell ID but other
alternatives such as Bluetooth, WFi, etc W
2005/ 040847). 2. This invention facilitates active
participation from the user (outfield personnel) as
s _the operators. The 15 invention, requires
Of\ggﬂ%% vge 34 e itrat |Oor?%fe|yémafléem8§8Fs 85 GkF LRI ife from
i.nvention tracks not only |l ocation

operators. 3. This
at (ﬁ%aeﬁ?te)“h%dw%%n( WHERFTBGE OB s&T pERS ofifi@l OF Ykthayule
. _actjon (mha&*, and 20 behaviour (how). 4. This
15 iR i YW d-ows manual intervention. 11 5. This
i nvention provides col our coding for easier
nonitoring. 6. This invention provides programable
rul es by exception 5 (for exanple, phenonenon that
The gdiin g gfamdl ddiebynvretipst enebas fMollovsequire the
exerci se of decision- making process froma person
skilled, ie, operator or wuser). 10 7. This invention
facilitates behavioural analysis of the outfield
1. perBomnelnventriea chhnmeeandht beedt wdyn®fstandard mobile
phone either with or without GPS or even customised devices
(non-standard mobile phone) and is not limited to the usage
of cell ID but other alternatives such as Bluetocoth, WiFi,

etc WO 2005/040847).

Z. This invention facilitates active participation from
the user (outfield personnel) as well as the operators. The
invention requires active participation from the users as

well as the operators.
3. This invention tracks not only location {(where) and
time (when) but also personnel ID {who), action (what), and

behaviour (how).

4. This invention allows manual intervention.

11
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behavi oural patterns such as frequency and period of
rounds, capturing activities of personnel over a
period of tinme for the purpose of conparing

behavi ours of 15 personnel within a group over a
period of time. The invention will be nore clearly
understood fromthe follow ng description of the
preferred enbodi nents thereof, which are given by way
of exanple only, with reference to 20 the

3. acc“HHp%HﬂVﬁ@t&PMﬁﬁé’ldié 401 BRY EECDESCR PTIN1GF THE

DRAW NGS The acconpanyi ng drawi ngs provide a further
undedsittgndingg of the invention and illustrate
enbodi nents of the invention 5 and together with the
description serve to explain the principles of the
invention. FIG 1 shows the main enbodi ments of the

6. i nvBnts amvand iiont pravt leaspanpngntitehe d0ldd Gy 2:stamig.on
a conparative visual account of the existing
t echivet agizap land pheaoheabur esadf caimist | b emndined EyGthe
3a shows inplenentation of the invention using a 15
st angadeth Y keupldorequlblE tBE shomsi setdf | e difsiath-
outfield officer posted at pre determnm ned positions
froamiblfs 3%0cess from a person skilled, ie, operator or

user) .

7. This inventicon facilitates behavicoural analysis of the
outfield personnel in real time and the study of
behavioural patterns such as frequency and period of
rounds, capturing activities of'personnel over a period
of time for the purpose of comparing behaviours of

personnel within a group over a period of time.

The invention will be more clearly understood from the
following description of the preferred embodiments thereof,
which are given by way of example only, with reference to

the accompanying drawings.

12
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20 FIG 4 shows the col our code concept of this
i nvention. 5. DETAILED DESCRI PTI ON OF THE EMBODI MENTS
A detail ed description of the enbodi nents of the
invention 25 is as follows: 13 Referring nowto FIG
1, the outfield personnel first keys- in his persona
IDinto the nobile phone (1), active participation,
as well as a pre-determ ned code (2) of the job. This
| nput i SySeHt 12 1blieo ?n&ﬁﬁrgﬁgglﬁggrat!on 5
centre via a telecomruni cati on service provider (3)
using General Packet Radlo Service (GPRS - an
Thenhanced versi on of, % g | ease |ine technol og
PR IR VedSe AT RENIEcERABT 08y~ CORF ENBe e Heed g of
any ot her technal.ogy provided by the
th dY SETHmMAn &G ad lestvrte ﬁ%&?ﬂa@?nt%u% e iy aadden
Di vision Multiple Access (CDMA), G obal Systemfor
anqyp 3o+ Regmiiriine aieo A S CEENF 1 OTPRSE Ve nt v evssral a Wb Bitiee
Tel ecommuni cations System (UMIS) and the Internet.
priggigies athithg paveptsohution (4) the location of the
outfield personnel is derived. Using this information
the 15 programmabl e rules (6) woul d extract out the
rel evant data fromthe schedules (5) and if there is
FIGo kergtawsor:hexeephi enbotibeanteosysiemawddtadd ewmd he
user (ie, outfield personnel) to carry on his
inassignethy ehonW thekhi s i nformation the

FIG. 2 shows a comparative visual account of the existing

technologies and the features of this invention.

FIG. 3a shows implementation of the invention using a

standard mobile phone.

FIG. 3b shows details of an outfield officer posted at pre-

determined positions from FIG 3a.

FIG. 4 shows the colour code concept of this invention.

5. DETAILED DESCRIPTION OF THE EMBODIMENTS

A detailed description of the embodiments of the invention

is as follows:

13
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T R A RSP e U S ST LN T TR S O AL

programmabl e rules (6) would keep track of exceptions,

for 20 exanple, for logging-in the rule is that the

| ocati on nust match the job and the schedul e

i ndi cates that sonmeone nust be doing the job.

O herwi se exceptions to the rules arise. The

progranmabl e rules (6) can be in different

conmbi nations and pernutations of the factors arising

out of different 14 situations during operation. Sane
Reffr i H ditdhpiced &re tas th8| PBhsic B appreened R ikave~

personnel do not report back to the 5 system as per
intihes gaesisgied dehdatPethn BREEPE I BRORY &l Wardftigssi gnal

is sent to the nonitoring station (7) to be viewed by
patthieciaperiatror aS10r11Based pnetdeterminmedatidsh tdie of the

operator (10) will intervene by calling the outfield
jolpergamelngditr éct Isgntl backseot hiee opelr edort avhnages: 1(i10)

to 10 conmunicate with the outfield personnel, the
cestd Usl 0fa tthe ccomidbinekcd tpen seanel c¢ sptdemicomainicated

to the programmable rules (6) using manua

Gehdit £ Vi ReH3) B rihecoperRtof af 1éharkhs dExamy @2 of
Alternatively, the outfield personnel, following a

cpSUCHesSidlsd adinR. tekh@ot BgysyabRM ak@m acdd velne
participate by pressing pre-defined codes (2) of his

te&_%éﬁ@ a1 YUSep1TRE BPULL YO Bk DEddANSITHA €d
via the tel econmuni cation

provided by the telecommunication serxrvice provider, such as,
Code Division Multiple Access (CDMA), Global System for -
Mobile Communications (GSM}, GPRS, Universal Mobile
Telecommunications System (UMTS) and the Internet. Using a
third party solution (4) the location of the outfield
personnel is derived. Using this information the
programmable rules (&) would extract out the relevant data
from the schedules (5) and if there is no error or exception
then the system will allow the user (ie, outfield personnel)
to carry on his assigned job. With this information the
programmable rules (6) would keep track of exceptions, for
example, for logging-in the rule is that the location must
match the job and the schedule indicates that someone must
be doing the job. Otherwise exceptions to the rules arise.

The programmable rules (6) can be in different combinations

and permutations of the factors arising out of different
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service provider to integrated operation centre. The
third 20 party solution (4) wll again derive the

| ocation of the outfield personnel using the
information provided in the formof action / status
and | ocation, thereafter programmable rules (6) would
check for any exceptions and follow the cycle as
described in Exanple | above. 15 Exanple 3:

: [ . re.i.n_case of an_exception, the
= ERLELOR Vg MRS Redrmentcal ot BF LRames s e o
fo9#%£éeld personnel, the operator (10) woul d cal
other outfield personnel |ocated within the sane area

to visit the position 5 of the outfield personal that
the operator (10) needs to conmunicate with to check
on his status and report back to the operator (10).

Examptpll 47 Autdisdd veryonnelngpi pet pheper t agf o the
certain 10 outfield personnel starts malfunctioning,
SYHECR aFF A1 tthise asgpenatopcliediler amnexdrptidn rab party
usi ng anot her tel ecommuni cation device and report his
wast s igmadctiisosent Thetkbaf henjitehiengpetratiorn (I0) to be
woul d manual ly key in the status and action of the
vigedd éry itha hpespsbem(1Bor Bxaapl en 5 swhid & guaridilnghe
VIPs or where facilities are not available, outfield
opgersonnel0)nmay 1dalihtthecnpenat 081110} ofe anathernq third
party. :
personnel directly. In case the operator manages (10) to
communicate with the outfield personnel, the status of the
outfield personnel is then communicated to the programmable
rules (6) using manual intervention (13) by the operator

(10) .

Example 2: Alternatively, the outfield personnel, following
a successful login‘into the system, can actively participate
by pressing pre—-defined codes (2) of his actions and status.
The input would be transmitted via the telecommunication
service provider to integrated operation centre. The third
party sclution (4) will again derive the lcocation of the
outfield personnel using the information provided in the
form of acticn / status and location, thereafter
programmable rules (6) would check for any exceptions aﬁd

follow the cycle as described in Example 1 above.
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Exanple 5: If there is an alternative way to check on
the 20 status of the outfield personnel and no
conmuni cati on has been received fromthe outfield
personnel or a certain outfield personnel cannot be
| ocated by other fellow outfield personnel, the
operator (10) can then proceed to engage a third
party who can verify the status of the 16 m ssing
outfield personnel and report.to the o erator
Examle 4 n iy ARG A IphoHECEal I SV ]’Clmf the
the events reported and handl ed are autonatlcal
opgiidield And adtlsr &6 59m¥1H@l%@EﬂtW}%tggaer%(@alfrbrwttﬁeleld
pur pose of anal yzi ng behavi ours (hi of the outfield
pepdEiine|thandragatoef di8hceguidr ca bk t hereusaye L sflst
exanple, in analyzing extrenes of the period required
pefaynraundsstreda wpdhtine Ghar sane earamdt ¢ eeldbidc ki ifeoposition
preventing undesired events. 10 Referring to FIG 2,
of AIGs . odaFieldefleesbnbiie tbxt sthageperator at10)shewidsg to
usage of GPS as well as cell technology for |ocating
comn@lesdated wihjreat. chleic® baghi sestetsd omS etbpmti [kaick to
positioning technol ogi es and devices. 15 FIG 2a'-c

th&havsratusaga 0of. a standard nobil e phone for locating
desired objects using the in-built features of the
Example 4: Alternatively, if mobile phone (1) of a certain
outfield personnel starts malfunctioning, he can call the
operator {10} or another third party using another
telecommunication device and report his status or actions.
Thereafter, the operator (10) would manually key in the
status and action of the caller in the system. For example,
while guarding VIPs or where facilities are not available,
outfield personnel may call the operator (10) or another

third party.

Example 5: If there is an alternative way to check on the
status of the ocutfield personnel and no communication has
been received from the outfield personnel or a certain
outfield personnel cannot be located by other fellow
outfield personnel, the operator (10} can then proceed to

engage a third party who can verify the status of the

16
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nobi | e phone and captures the required points. 20
Referring to FIG 3a and 3b, this figure shows the
exact location of the outfield personnel posted in a
given area. This snapshot allows the operator to
track and nonitor the entire coverage, including

i ndoors, over the given area. 17 Referring to FIG 4,
this figure shows the screen of a nonitoring

mlggﬁlig?t&ftf cgl %%(?crs ingﬂht Qégo}:@ ‘%e Clgé;;oggordaet E@%

acts accor or exanp

oSy %Zdét‘%l%ﬁ %%ereaggﬁéméﬁgf Sinelai G i case

of an ORANCGE coloured icon, the operator is required
to nonitor for any further signal and if the icon
li{urns RED, the operator knows_ that imedi ate manual

ALL R EHRTHGh Ge0OrEG G RE. RRALRE FERRUERHSL BT t he
oper at or understands that another operator 10 is

re%%fé%néﬁgi 556! BxXcEPEi BRENThECSF¢hi £§ kalfte tdfe tthigpose
col our code systemis that it allows the operator to

of Zgon YA ndarmghegegsren (Pheosi that Ponsieefuigismnel and as
i medi ate attention or action. 15 Advantages of this

refeiantd orf SEhd uintvient Lengpr ofddeekdrerled n hasartdie/zing
foll ow ng advantages over the prior art: (i) The

exiraerd icdh tpreovieddsdarsyst equ f or | oeatidadgiand particular

area and feedback for preventing undesired events.

Referring to FIG. 2, FIGs. 2Za-c reflect the existing prior
art showing usage of GPS as well as cell technology for
locating a desired object. This requires customised mobile

positioning technologies and devices.

FIG. Za’'-c’' shows usage of a standard mobile phone for
locating desired objects using the in-built features of the

mobile phone and captures the required points.

Referring to FIG. 3a and 3b, this figure shows the exact
location of the outfield personnel posted in a given area.
This snapshot allows the operator to track and monitor the

entire coverage, including indoors, over the given area.
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tracki ng of personnel w thout requiring the 20
t el ecommuni cati on service provider to reveal the
| ocation of its base stations. This is possible
because of the built-in capability offered by the
systemto nodel the |ocation of a tel econmunication
service 18 provider's base stations wthout
dat a/i nformati on provided by the tel ecommuni cation
service prOV|der % The usage of standard nobile
Re%ﬁi%‘ﬂé“ tﬁ&cl@vm}} REmBAZUTF sSBAYT i DVETRSRD Gfe? t he
prior art, and is nore 5 advantageous than the
mOQﬁﬁ%ﬁ¥ﬁ©<§¥§@éﬁ§ -uShRgCRPE tPB R eRySS dda M s tcées
al l ows wi der coverage tracking of personnel, even
and ngiide acowadédgdveasorf @Kaméi(an'pilé,tlﬁflé343%ictfe 8 fGREEN
bui | di ngs and under ground areas, whereas usage of
co GRE-drhsienhrt raekiopgreystrewsutdnnon| lye beequiagdd itmke any
open spaces. In addition, the invention is an
act inpr awerreniulay égnble. khe sagheahs i ¢dee prii agm ORANGS
follows: 15 (i) This invention nmakes use of a standard
coBditkdi st onhsedpaebicbe phonequ{iéd Thimorimkentfican any
does not require information on the base station of
futtherd & iRERIMMURICali @ReSeEYhCeUPROVRES) - tHd idPeXcH iKdGws
i nventions use GPS as a main technique for

that immediate manual intervention is required. If the icon
turns BLUE, the operator understands that another operator
is attending te the exception. The 'significance of this
colour code system is that it allows the operator to zoom in

and focus on the situations requiring immediate attention or

action.

Advantages of this invention

The invention provided herein has the fellowing advantages

over the prior art:

(i} The invention provides a system for locating and
tracking of personnel without reguiring the
telecommunication service provider to reveal the
‘locaticn of its base stations. This is possibie because
of the built-in capability offered by the system to

model the location of a telecommunication service

18




20 |l ocating personnel. (iv) Not all tel ecomunication
providers support LBS, |ocation based system.

Al ternative and existing technologies use GPRS in
whi ch sone solutions do not require |ocation-based
system fromthe service provider 19 (For exanple
Kenmppi, Paul (2005)). This invention uses a

cust oni sed CEII ~Locating Technology that nodels a

bas atlion osi.tion a cell, GPRS system
% %es]f ng egcsgcr%%ﬁln@af”llgﬁogg Q?E%/b?%\’);]?r&aetrlsorénd
5 does rrely _on custom sed nobile phone |ID data.
(v)PIPE @%tbéf g??ﬁ‘ﬁ?“tlﬁétf%gp%ﬁg%l%%sif%?ﬁ%%er
ctlvated nanually, wherein the users are required to
(lkleyT % FiFe-HetBrmidied sebise RipBerEobnttaelingdbinegs

phones, and are not required to be entirely dependent

10 bh 2n il AVt oVed B8t PARCHr deessand iy M

system even allows manual intervention (for exanple,

wherd ¥ e asladiseltdapetbenmal st dngusest es mobine GRshone

starts mal functioning, he can call the operator or

anoté@mdaliaw grartthy sf sgmtamnothdows el epdonesdend e to

15 execute or report his status on behalf of him. On

t hetrantihierg sifdee(fsonnexanplen instasecdherdl iS-di®, for

response fromthe outfield personnel the operator can

caldxdnghe, the inside of buildings and underground areas,
whereas usage of GPS-based tracking systems can only be

used in open spaces.

In addition, the invention is an improvement over the

limitations of the prior art as follows:

(1) This invention makes use of a standard and un-
customised mobilg rhone.

(ii) This invention does not require information on the base
station of the telecommunication service provider.

(1ii1) Existing inventions use GPS as a main technique for

locating personnel.

(iv) Not all telecommunication providers support LBS,
location based system). Alternative and existing
technologies use GPRS in which some solutions do not

' require location-based system from the service provider

19



to confirmhis status). (vii) Further, this invention
can track not only location 20 and novenent of
outfield personnel round-the clock but also the
status of the outfield personnel such as al ertness
and on-duty status or call for situation report

t hereby providing security-related services wthin
any geographi cal area. 20 (viii)Actions and status of
the outfield _personnel as well as the operator are
tra@%@dexﬁmPFeTﬁémQPﬁvoPaPﬁe(?99%h¥1d%h%% %QF?ﬂQﬁﬂQﬂ?%?s
highly interactive machine allow ng humans to contro
t het Buspendisiegh§ednd lage tipgal pene hed e henadels a
determ ne the course of actions. Wiile integrating

t héasystsdmtione wsihgspboitihe apdtéakl GRS onsstame
progranmed on the basis of exceptions so that 10 the

i ntveigriatied usseng iteflecbanentaatadbhove fvexd hfotideofs and
work, mnimze distraction, and ensure that inportant
I nfaygmtricon rdly  dnsphayedikedoubbi ed dplpetisarmelatat. al |
the tines. This invention allows for tracking of

(v) ndind dualten pesheerareati Bhet e68BoRic | yetemfis
al ertness (punctuality etc). 15 The system works as a
t 0ol casAitdd RBRENI9NNehet 81 ACRLEVEsers are required to
key in a pre-determined set of numbers on their mobile
phenes, and are not required to be entirely dependent
on a machine-directed routine process.

{vi) This system even allows manual intervention (for
example, when the outfield personnel (or user’s) mobile
phone starts malfunctioning, he can call the operator
or another third party from another telephone device to
execute or report his status on behalf of him). On the
other side (er‘example, in case there is no response
from the outfield personnel the operator can call him
to confirm his status).

(vii) Further, this invention can track not only location
and movement of outfield personnel round—-the c¢lock but
also the status of the outfield personnel such as
alertness and on-duty status or call for situation
report thereby providing security-related services

within any geographical area.

- 20




routine tasks, ie, tasks that can be automated using
built- in rules, allowing themto focus on activities
that require their physical presence. Further,
automati on of routine 20 tasks al so reduces manpower
requirenents at the operations centre. In a state of
energency, this systemcan be used to broadcast to
all the outfield personnel sinultaneously. 21 This

-dinvention provides for uilt-in ayt onat ed

i 4 RO P G ke B8’ sk Tedit PP Ratane grs well 2
status of personnel, which can be adjusted as per the
var@??meﬁé%Eﬂq(ﬁﬁﬁ Yé&ds§Y 5 on the operational front,

._the system has got a unique_  colour-code facilitating

U onfRord iy O Whte 1oyspédranis: sRcepey e badhkah i ch
enhances the productivity of operators by allow ng
t hel tF IS Frdssi st lpningr hopans ziqoeemaial tidsks.
Thus this systemallows for nore 10 human engagenent
anPFF st artferangp nodr ter ikfllerl thaskackimh t@sletermine
deci si on-maki ng. Further, the system uses ordinary
nobilie cphoresfandtdoes.not require the use of a
speci al purpose- built phones or devices. 15 The
system provi des an effective tool for intelligent
nmonitoring by the virtue of the follow ng features: 20

While integrating the system, the rules for the routine
actions are programmed on the basis of exceptions so that
the integrated user interface can allow flexibility of work,
minimize distraction, and ensure that dimpeortant information
is displayed to outfield personnel at all the times. This

invention allows for tracking of individuals’ performance in

terms of level of alertness (punctuality etc).

The system works as a tocl assisting perscnnel to achieve
routine tasks, ie, tasks that can be automated using built-
in rules, allowing them to focus on activities that reguire
their physical presence. Further, automation of routine
tasks also reduces manpower requirements at the operations

cantre.

In a state of emergency, this system can be used to

broadcast to all the outfield personnel simultaneocusly.
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The system can build in schedules, to indicate where
and when outfield personnel are supposed to be, at
pre-identified tinmes, and able to provide situation
awareness to ensure that the outfield personnel are
tracked at designated positions, at the
designated/all ocated tine. In other words, the system
does not nerely assist in tracking 22 5 10 15 20
positions on real-tine basis, but gives an overview
Thigt IHersiarueand a6t L8Rs2oP 1 bbT 11 e ¢t Pod shemingsg (s)
systemis able to automatically maintain records and
or gkt & prigvisge kaganydrgabhon pehavt dtital o Har TN Ot
personnel tracked for exanple, whether they are
whignstamtdey /ageumarenelypar the desiymateperdtiavel ateeds.
the designated tine, and able to respond at
predeterm ned tim ngs)
On the operational front, the system has got a unigue
colour—code facilitating monitoring of the system on
‘exception basis’, which enhances the productivity of
operators by allowing them to focus and assist in
prioritizing their tasks. Thus this system allows for more
human engagement and frees them up for critical tasks such
as decision-making. Further, the system uses ordinary mobile

phones and does not require the use of a special purpose-

built phones or devices.

The system provides an effective tool for intelligent
monitoring by thewvirtue of the following features:

- The system can build in schedules, to
indicate where and when outfield personnel
are supposed to be, at pre-identified times,
and able to provide situation awareness to
ensure that the outfield persconnel are
tracked at designated positions, at the
designated/allocated time. In other words,

the system does not merely assist in tracking

.22
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The system has provisions to allow progranmm ng of
different rule paraneters into the system and
custonmi zing the paraneters to handle different
situations. The systemcan al so be integrated into the
exi sting GPS tracking systemfor tracking
vessel s/ objects/ vehicles, to build new rules system
for relationship between humans and these vessel s/

obj ects/ vehig]as (e oﬁbkgaﬁotlﬁéaﬁgsi% e [R5 ALE

on- board noving vessels or near a particular VESSE

bj ect et I I t
i mply requi FE A 861 ABGRATERE PRdeOFTIRe Bt

tracking and 34 ﬂ|l % i s _done 23 by the invention
usi ng col our co (FoF “8Rafipre, the GREEN col oured
i con neans t hat everythlng is fine and "nornal' and

there i s no rééd S¥6-CBny Sagblentot Met@RINGE Kol awarigdain
icon means be prepared to handle the situation', the
syst em has 5 T&Cogslgy anaf 8rFedte her opedait ora yml s on
outfield personnel of possible irregular status; the
BLUE col our edehegholndicrebserthatt somponendls tracked for
attending to a "RED case. This colour code ensures
that there | sxmopdeer Waptbérhtuhap ant erventi on. The
BLUE col oured icon allows for nore than one nonitoring
constantly/permanently at the designated
place, at the designated time, and able to
respond at predetermined timings)

- The system has provisions to allow
programming of different rule parameters into
the system, and customizing the parameters to
handle different situations.

- The system can also be integrated into the
existing GPS tracking system for tracking
vessels/objects/ vehicles, to build new rules
system for relationship between humans and
these vessels/ objects/ vehicles (ie. able to

track if humans are on-board moving vessels,

or near a particular vessel or object etc.).

Outfield personnel and operators are simply required to

login, and the rest of the tracking and scheduling is done

- 23



10

15

20

10 |l ocation to occur; the RED col oured icon neans
"please handle it since system cannot handl e and
human intervention is required ). This col our schene
is not limted to these colours and can be different
from what has been mentioned to cover other col our
conbi nations. This invention uses the 15 said col our
codes for prioritizing tasks according to the urgency
he matter. Wil ntion_has beerh_e

of t e this_ iny
PY ol i E Ay s H&Mgaﬁatﬂokiés‘é?.g%%d W oh FE e d 1% CREEN
rescribed enbodinents thereof, 20 i%_mﬁll e, ,
Cofﬁ’rb%er%tlc?&@ B3P0 S8k FYFEE T ARE kS at 1% H:"a‘%‘? VHHTs  and
changes in formand details na¥ be made therein |
thegs Houthdepst ifRg PRENPERECRpi e ARUNGE opel - ghelcon
invention as defined bﬁ@the appended clai ns. 24
neam}A| M Preraqipst &m hepdasnther hguahECR rackihgysten has
personnel , conprising: a nmonitoring station; a nobile
alrerdy nial L cagsckitdcedriicehorhendr ovhathe péreonsonne et
nmoni tored or tracked; neans for |ocating the position
pondilthe inotsidud art etritnal;; threaRsUnstafothed det@r mimbidates
position for real-tine _
that someone is attending to a ‘RED’ case. This colour code
ensures that there is no overlap of human intervention. The
BLUE coloured icon allows for more than one monitoring
lecation to occur; the RED coloured icon means: ‘please
handle it since system cannot handle and human intervention
is required’}. This colour scheme is not limited to these
colours and can be different from what has been mentionad to
cover other colour combinations. This invention uses the

said colour codes for prioritizing tasks according to the

urgency of the matter.

While this invention has been particularly shown and
descriﬁed with reference Lo prescribed embodiments thereof,
it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope cof the invention

as defined by the appended claims.
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nmonitoring by the nonitoring station and neans for

conpari ng nonitored behaviour with one or nore pre-

determi ned rul es, said conparing nmeans conpri sing

means for determning if a person's behaviour

breaches said rules and enabling appropriate

corrective or warning ne&8dMés to be nade in the

event that one or nore rules are breached. 2. A

systemas clainmed in Caiml1, wherein the nobile

termnal is a standard and un-custom sed nobile

phote. 3A Aysystiefivasmohaitmednigh aGdaitiatkahg? pewensien

the neans for | ocating the nobile term nal uses neans
copphesihhan satellite positioning. 25 4. A system as

claimed in any preceding claim wherein the

nmonkt AELhRGost ALl QR 69PRLi ses one or nore displ ays

vi ewabl e by an"operator. 5. A systemas clained in

d ai wherein.th isplay i.s adapted to displa

datgnbégﬁége%ggg%bgﬁo?gﬁﬁglaﬁggrw&?%eggﬁ ﬁSbFFSB person

m nal._and inclgdes ggans for displaying the user's

t
tob%%aWP86F0539t8Fn G8FK§%%ol our coded data. 6. A

systemas clainmed in anﬁ precedi ng cl ai m
means for locating the position of the mobile

terminal;

means using the determined position for real-time
menitering by the monitoring station and means for
comparing monitored behaviour with one or more pre-
determined rules, said comparing means comprising means
for determining if a person’s behaviour breaches said
rules and enabling appropriate corrective or warning
measures to be made in the event that one or more rules

are breached.

2. A system as claimed in Claim 1, wherein the
mobile terminal is a standard and un-customised mobile

phone.

3. A system as claimed in Claim 1 or 2, wherein
the means for locating the mobile terminal uses means

cther than satellite positioning.
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wherein the nobile termnal is |ocated by neasuring of

radio signals. 7. A systemas clained in Caim6,

wherein the radio signal is GSM GPRS, CDVA, UMS,

Bl uetooth, W-FI, or other electromagnetic signals

transmtted and/or received by the nobile term nal

8. A.sysbeavasewl absnedaimnednynpparedicrgedinomciaim,

i ncludi ng means requiring active participation from
whtheinmohel mohétornal asetion9codpgyseenvas okaimoeed in

any preceding claim wherein the nonitoring station

di@?ﬁﬁyb$$§eﬁﬁﬁm§ bor a6obekavbeural anal ysis of users

of nobile termnals in real-tine. 10. A system as
clainmed in any preceding claim wherein at |east one
of the rules is a programmable rule by exception, as

her ei nbefore_defined, S .as ,cl ai LN

o cgeding eraLer Jensraneth LoV s BHERay (BY
.nmonitor th osiition, ., activity and behavi our of

di§RURYof SatHBBERE For HARLOYnO=kadrEPER Co Pocati 6 4Ra
time related information. 12. A systemas clained in

usghy Opr 886l RgLEL i APTMLRBLUBNAg IREARS SFoFCRABGULPENg a
user to perform one or

displaying the user’s behaviour pattern using colour

coded data.

6. A system as claimed in any preceding claim, -
wherein the mobile terminal is lccated by measuring of

radio signals.

7. A system as claimed in Claim 6, wherein the
radio signal is GSM, GPRS, CDMA, UMTS, Bluetooth, WI-FI,
or other electromagnetic signals transmitted and/or

received by the mobile terminal.

8. A system as claimed in any preceding claim,
including means regquiring active participation from the

mobile terminal users. -

9. A system as claimed in any preceding claim,

wherein the monitoring station comprises means for
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nore tasks to confirma rule is not breached, or in
the event a rule is breached. 13. A systemas clai ned
in any preceding claim including nmeans for requiring
an operator at the nonitoring station to perform one
r nore tasks to confirma rule is not breached, or
begﬁvﬁﬁérééeﬁpaéyﬁ&ﬁeoﬁsusﬁﬁéa@ﬁe@9b14¢ Kegydferhsad n
claimed in any preceding claim including nmeans for
regdt&fimeni ng whet her a user has 27 strayed froma
predefined | ocation or area, or has stayed in a
predeterm ned | ocation or area for too long. 15. A
nmet hod of nonitoring and tracking position or
per fior. mapce yet epebsoanak meGORRN beiyNgreReMing R4 8ach
person with a nobile termnal; providing a server,
whtb@isehyen-and gaehopobhLe ,fiesm;nal B&%&E%%%dﬁl%hrule

nmeans for two-way interactivity, the ne

byCQRELSERA deberminl A e ! agatien of the user by

usi ng propértie € no erm'nal and using the
| ocation information to determ ne whether the user's
| ocati on and/ or behavi our corresponds with one or nore
predetermned rules and, if the rules are not conplied
wi t hl-taRi AYSABPr 8pr FARémgEt iBnany preceding claim,

wherein the system is adapted to monitor the position,

activity and behaviour of a user of a mobile terminal in

addition to location and time related information.

12. A system as claimed in any preceding claim,
including means for requiring a user to perform one or
more tasks to confirm a rule is not breached, or in the

event a rule is breached.

13. A system as claimed in any preceding claim,
including means for requiring an operator at the
monitoring station to perform one or more tasks to
confirm a rule is not breached, or in the event a rule is

breached.

14. A system as claimed in any preceding claim,

including means for determining whether a user has
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16. A nmethod as clained in Caim15, wherein the
nmobile termnal is a regular and non-custonm sed nobile
phone. 17. A nethod as clained in Caim1l6, wherein
the location of the nobile termnal is determ ned by
one or nore nethods which do not include the use of
stsayetll frem popkedehingd l8canipst hodaasael armbdsi stamgd
of Clainms 15 to 17, wherein the |location of the nobile
int erpreaktesmietdar Mbnediocd8obyaana 6obrmobe abngatellite
posi tioning, and measuring radio frequency or
infrared signals transmtted and/or received by the
nobile termnal. 19. A nethod as clainmed in any of

d ai 1 I . Jser Nkt Y € ¢ sdat

rept azeniiat e ar O n e Ga Rt By e Al Posie 16R! 8r
re resentat%ve of Ege jogoﬁrrig%ncgion he is

Peon Ep?gﬁ?na aﬁgr§ﬁ|seéata 's°tsed%fo determine the
rule or rules to be applied, . 20. ret hod as cl ai nmed
| n BFarif1sY GREREPRTEHE Rbr 5 wopd Gi FEET 83 éport

his status at periodic intervals and wherein the

sysPeavidingapt 66 V8 noRREoF SV et RBCr 8p6Ft BORLé Cnot

made at predetermned intervals and, if not, to take
teappnopr paveidetli sath means for two-way interactivity,
the method comprising determining the location of the
user by using properties of the mobile terminal and using
the locaticn information to determine whether the user’s
location and/or behaviour corresponds with one or more

predetermined rules and, if the rules are not complied

with, taking appropriate action.

16. A method as claimed in Claim 15, wherein the
mokile terminal is a regular and non-customised mobile

phone.

17. A method as claimed in Claim 16, wherein the
location of the mobile terminal is determined by cne or
more methods which do not include the use of satellite

positioning.

18. A method as claimed in any of Claims 15 to 17,

wherein the location of the mobile terminal is determined
28




21. A nethod as clainmed in any of Cains 15 to 20,
wherein the | ocation of the nobile termnal is
obtained by a method which does not rely on satellite
positioning or know edge of nobile base station
positions. 22. A method as clainmed in any of Cains 15
byt eng1or WRereiod shéclddaei oo séitivhd nwpbiang treemiurEng s
obtained by cell finger printing or cell |ocation
ragdechdokogynoly ocany ndtrherdnretihoe.l s2@ r23.smA tietchach das r
claimed in any of Clains 15 to 22, wherein a col our

recedeeids bys ethet mobAdiec@tenti®zan operator at a
nonitoring station associated with the server, to
i ndi cate status of the or each user. 24. A nethod as
claimed in daim?23, wherein the colour code is

repﬁgsenﬁakb¥ﬁogfagn%%gﬁmggrgnpg' W%%tEﬁ%im% E%l%& 38

breached or not, or if manual in grventlon i's !

whr%%gkred bé the.%peé tor or user, or if a second user
RASTMaf't BRgEd B IFPSLYUSBF S T8 dakaEERE§ 588 tatdivRe @i n
.Claim23 or 24, wherein the col our code indicates

hig, pgpptytyogndAorefRbd 48PEFaFREAtiNCamy GhecabPmeris
to 25, wherein a user is required to performone or

fupsiEéonabRs 1st pndentiking roHethhasdase Beemskedesohed,

or in the event
determine the rule or rules to be applied.

20. A method as claimed in Claim 19, wherein the
user is required to report his‘status at periodic
intervals and wherein the system is adapted to monitor if
the reports are not made at predetermined intervals and,

if not, to take appropriate action.

21. A method as claimed in any of Claims. 15 to 20,
wherein the location of the mobile terminal is obtained
by a method which does not rely on satellite positioning

or knowledge of mobile base station positions.

22. A method as claimed in any of Claims 15 to 21,
wherein the location of the mobile terminal is obtained
by cell finger printing or cell location technology or

any other method.
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arule is breached. 27. A nethod as clainmed in any of
Clains 15 to 26, wherein an operator at a nonitoring
station associated wth the server is required to
performone or nore tasks to confirma rule has not
been breached, or in the event a rule is breached. 30
28. 2A. rekhodthsdckai neédimadany ehyCbdi ABaibs2715 to 22,
i ncluding means for reacting to breaches of rules
whékkhaut cobeguir bBgel REen¥edt kenihHemutBetdsenh Oberator:
operator. 29. A nethod as clainmed in any of Clains 15

ttQ %éanéﬁgn@ﬂEBa%1§MSE§Hb6§a€Ea'ﬁ§€h'Eh@nﬁeQ%%rOfto
Clainms 1to . 30. Monitoring apparatus conprising a

1n§9g5£ FggtugtgklQﬂec8gngggﬁdug8rone or more nobile
erm na

s over communi cati on nétwork, wherein at
| east one nobile termnal is a standard and
un- cust om sed nobil e phone not using, or not having
the ability to use, satellite osi tioni ng_technol ogy,
t he? éppaﬁamﬁ§hpﬁcPédpﬁélﬁﬁgnénfE#alﬁeﬁérawpﬁﬁeln the
information relating to the location of the or each
cofepni aalle weansprepcdeReiEnPigobaeCsr Mppre oful ebiegher
user of the termnal, is to obey, and neans for
a deter msnbrgachednoat nbeastrt hé meaoatilodnitpfrormitioon,is
i f
regquired by the operator or user, or if a second user has

attended a first user.

25. A method as claimed in Claim 23 or 24, wherein

the colour code indicates priority.

26. A method as claimed in any of Claims 15 to 25,
wherein a user is required to perform cone or more tasks
to confirm a rulé has not heen breached, or in the event

a rule is breached.

27. A method as claimed in any of Claims 15 to 26,
wherein an operator at a menitoring station associated
with the server is required to perform one or more tasks
to confirm a rule has not been breached, or in the event

a rule is breached.
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the one or nore rule is being obeyed. 31. Apparatus as
claimed in Cdaim30, wherein the |ocation and
determination is done in real-tinme. 31

28. A method as claimed in any of Claims 15-27
including means for reacting to breaches of rules without

requiring intervention from the user or operator.

29. A method as claimed in any of Claims 15 to 28
used with a system as claimed in any one of Claims 1 to

14.

30. Monitoring apparatus comprising.a monitoring
station connected to one or more mobile terminals over a
communication network, wherein at.least one mobile
terminal is a standard and un—gustomised mobiie phecne not
using, or not having the ability to use, satellite
positioning technology, the apparatus including means for
generating information relating to the location of the or
each  terminal, means for determining one or more rules a
user of the terminal‘is to obey, and means for
determining, from at least the location information, if

the one or more rule is being obeyed.

31. Apparatus as claimed in Claim 30, wherein the

location and determination is done in real-time.
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