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Providing a high level of tracking visibility when articles, e.g. mailed items, packages,

cargo etc., are transported by vehicles is a task which has been faced for a long time.
Such articles may be easily lost or stolen if accidentally unloaded, left behind or
misplaced. With a higher tracking visibility of the articles it is possible to reduce the

number of lost or stolen articles.

Various individual sensors for tracking an article have been on the market for quite
some time. One approach to the problem are finder systems that have been
developed, wherein an alarm RFID tag is fastened to an article and sounds when
commanded by a signal, such as a radio signal, from an alarm control station. When
the article is lost, a signal is broadcast from a base station to activate the alarm RFID
tag and sound the alarm. The article may then be found by following the sound of the
alarm RFID tag.

While article finder systems can be a great help in finding lost articles, the article
finder systems are typically used in reaction to a loss of a single articie and notin a
manner to prevent the loss of a multitude of articles, Typical of the article finder
systems is the need to manually initiate an action to find the lost article. Additionally,
the article finder RFID tag requires a power source such as a battery to continuously
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WO 2008/ 1135782PCT/ EP2008/ 002204 power a receiver and to power an
alarmor transmitter. The article finder RFID tag ceases to function
when its battery dies, rendering it useless. Instead of |ocating a
single artwdmogiitsem it has been lost2 it is preferableci/rpznmmg2zo4
circunstances to prevent the loss of an article or, even better of a
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tracki ng system adapted for use in at | east one vehicle according to

the i nvembiedd of WHakihg ssingle article afitet AMaw DeeAldw it eipreferdblafaphayg for
comruni cation with at | eas‘g ne RFI [%&radi 0 fr%gﬁencfy id ntéﬁfi ation)
tag on afircHfMsiNGeste Pryent R Qs af &l Hlicle RE qyeRibefter of a multitude ofs
(posi ti ogytigks! FAls, ﬁ'tfa‘éHihP sQStaRt Rt dighalsl@heh Bnntirfide & fePRAMEUABNPE divaR
vehi cl e, A control cCircuit having a m croprocessor and a
nenory, 2Mea. eohat Honals whananwelicle lSéP%@@gmeaneSE@tﬂﬁé%h@'@ ip greveeting
comuni Cﬁbwl‘g%ﬁﬁgécom fobhe PS circuit; A conput er readabl e
e e

program co stor I'n the nenory and executing under control of the
m cr opr ocessor, the program code havi ng neans for acquiring the RFID

tag dat %?Wﬁﬁ?dﬁ?ﬁﬁilﬂm‘iﬂﬁﬁ@i\ii n the menory, nmeans for operating the

communi cation circuit to iInterrogate the RFID tag, neans for
operating the PS circuit to determne a |l ocation of the vehicle, and
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vehi cl e.
according to the invention comprises:

- A communication circuit adapted for communication with at least one RFID

(radio frequency identification) tag on an article to be transported by the vehicle;

- A PS (position system) circuit adapted for determining a location of the

vehicle,

- A control circuit having a microprocessor and a memory, the control circuit

being electrically connected to the communication circuit and the PS circuit;

- A computer readable program code stored in the memory and executing under
control of the microprocessor, the program code having means for acquiring the
RF1D tag data and the location data in the memory, means for operating the
communication circuit to interrogate the RFID tag, means for operating the PS circuit
to determine a location of the vehicle, and means for associating the RFID tag data

with the location data of the vehicle.

With the aid of the monitoring device for a tracking system adapted for use in at least
one vehicle as well as a tracking system equipped with such a monitoring device the
overall package tracking visibility and vehicle localization are increased enormously.
As an effect a dynamic and therefore optimized routing of couriers and rerouting of
packages is possible.



Wth the aid of the nonitoring device for a tracking system adapted
for use in at | east one vehicle as well as a tracking system equi pped
with such a nonitoring device the overall package tracking visibility
and vehi cl wd maaliszat i on are i ncreased enornously. As m/EPRfosict22@
dynam c and therefore optimzed routing of couriers and rerouting of
packages is possible. W) 2008/ 1135783PCT/ EP2008/ 002204 The
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dependi rdecirontdypetiomates.i ng devi ce power output, the sensitivity of
the nonitoring device's receiving antenna, the operating frequency,
the antenna designs of both the nonitoring device and the RFID tag,
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power a transmitter in response to the RF signal transmitted by the monitoring
device, allowing the RFID tag to send its reply over a longer distance. Active RFID
tags employ a battery or power supply that powers the RFID tag's receiver,
transmitter, and other circuitry, allowing a more sensitive receiver and providing a
transmitter with higher power to give the active RFID tag a maximum range. Thus,
passive, semi-passive, or active RFID tags may be employed individually or in
combination to provide for short, medium, or long usable range with a given

monitoring device.

PS (global position system) is a wide spread standard for vehicles especially in use
for navigation purposes.



RFI D tags can be affixed by a person or automatically to comonly
transported articles, i.e. itens such as an envel ope, a package, a
box, a container and others. In a preferred enbodi nent the nonitoring
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and/or statistics. The m croprocessor advantageously conprises neans
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related to the RFID tag data and the |ocation data when the article
associated to the RFID tag enters the vehicle and/or |eaves the
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the data in the memory. This feature has the effect that said articles are tracked
regularly at several times besides the time of the recent handling by the staff or
distribution facility.

In another favourable embodiment the microprocessor comprises means for
generating a time stamp related to the RFID tag data and the location data when the
article associated to the RFID tag enters the vehicle and/or leaves the vehicle and
storing the data in the memory. The time of an article entering the vehicle and the
time of an article leaving the vehicle are crucial with respect of the danger of the
article getting misplaced and lost. Therefore RFID tag data and location data related

to the time of an article entering the vehicle and the time of an article leaving the



The status reports may include data selected fromthe group of the
foll owi ng paraneters: tenperature within the vehicle,

noi sture/humdity within the vehicle, air pressure within the

vehi cl e, teoispads7eondition paranetefs providi ng i nf ecmarbosuabaut
engi ne problems, e.g. vehicle speed, vibration, remaining fuel,
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for a us@tﬁr\dﬂf a grstal equsiee elvor r espondi ng to the RFID tag has been
transported and delivered to a custonmer or is of no inportance any
nore for other reasons. The communication circuit preferably
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preferably an audible alarm e.g. generated by a small siren, but
al so a visual alarm e.g. generated by a blinking lanp, or a tactile

al ar m armenAdsiosh V\gdelﬁﬂe @é@fu?@tﬂ@ﬂorﬁbﬁébsb@ slaths efbctritalf EbMRICRAD the
user's termnal en a pick-up is scheduled. In this case the alarm

can be MYSIOPRSESHY and ‘Bﬂ%ﬁ fopFausiry thesaigetlo antiyate wharpbR KE1Ptagrs o1

user Vi gftdiyeWriied &SBmORIUREK cirabiteThé@fork ShdRdRitdiRy d R ;tfl%drcaﬁ!y
al arm can be caused to additionally activate on a cCourier t erm nal
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is designed for use with either rechargeabl e, non-rechargeabl e or
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dropping the RFID tag by deleting the RFID tag data from the memory. This may be
of interest for a user if the article corresponding to the RFID tag has been transported

and delivered to a customer or is of no importance any mare for other reasons.

The communication circuit preferably comprises a wireless network interface adapter.
This feature might enable access to tracking data for the staff as well as for certain
users which may have an individual access profile restricted to selected data related
to their package.

The communication circuit preferably comprises transmitting means for broadcasting

an RF signal to the RFID tag and receiving means for receiving an RF signal from the
RFID tag.



The nonitoring device also conprises neans for collecting data from
on- board sensors and eventually caching the data until the data is
needed to conplete RFID tag data, location data and a tine stanp. It
is al so anwabjeegtizag the invention tobéprovide a trackirg/rrpesommod
adapted for use in at |east one vehicle, conprising at |east one RFID
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tag data and the | ocation data I'n menory, means for operating the
maintenance date is due.

Email or SMS messages can be displayed on predetermined user terminals either

containing an alarm message or other important status information.

The monitoring device is designed for use with either rechargeable, non-

rechargeable or vehicle power source or combinations thereof.

The monitoring device also comprises means for collecting data from on-board
sensors and eventually caching the data until the data is needed to complete RFID

tag data, location data and a time stamp.

It is also an object of the invention to provide a tracking system adapted for use in at
least one vehicle, comprising at least one RFID (radio frequency identification) tag

and a monitoring device including

- A communication circuit adapted for communication with the at least one RFID

tag on an article to be transported by the vehicle;

- A PS (position system) circuit adapted for determining a focation of the

vehicle,

- A control circuit having a microprocessor and a memory, the control circuit

being electrically connected to the communication circuit and the PS circuit;

- A computer readable program code stored in the memory and executing under
control of the microprocessor, the program code having means for acquiring the

RFID tag data and the location data in the memory, means for operating the



WO 2008/ 1135787PCT/ EP2008/ 002204 comruni cation circuit to interrogate
the RFID tag, means for operating the PS circuit to determne a

| ocati on of the vehicle, and neans for associating the RFID tag data
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RFI D t ags.
The monitoring device stores an identification code for each RFID tag that is to be
monitored. Each RFID tag may be stored along with address data or an alias to
identify the RFID tag so that if a RFID tagged item is removed from the vicinity of the
monitor, the RFID tag's address data or alias can be displayed along with the alarm
in order to help to identify the item. Each RFID tag may also have a specified
sensitivity that defines the distance threshold beyond which the alarm is sounded. In
addition to the maximum physical range for each type of RFID tag, a RFID tag's
distance from the monitoring device may be determined or approximated based on
the received RFID tag signal strength, time delay in receiving the RFID tag's

response to interrogation, or by other methods.

The monitoring device employs the microprocessor to operate a monitoring device
transceiver, to manage the RFiD tags, and to drive a user interface. The



These and ot her objects of the present invention will becone readily
apparent upon further review of the follow ng specification and
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagrammtic
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circuitry for controlling the RF circuitry, managing RFID tag
identification codes, and nonitoring the RFID tag 10. The nonitoring

devi ce Hlstateddn figed. b trackingi wvsipm adantedriatsse it ?N@hkﬁh TB&iaclepes fes
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The monitoring device periodically interrogates the RFID tag 10, sending an RF
signal from a RFID antenna 50 that is received by the RFID tag 10. When
interrogated, the RFID tag 10 sends a response to the RFID reader 30, the response
including a unique identification code. The RFID reader 30 verifies that the RFID tag
10 responds to the interrogation. If the RFID tag 10 does not respond to the
interrogation, the monitoring device sounds an alarm. Thus, given a finite distance
that the RFID antenna 50 of the monitoring device can transmit its interrogation
signal, as well as a (typically shorter) finite range that the RFID tag 10 can transmit its
response, when a RFID tag 10 is removed a sufficient distance away from the
monitoring device, the RFID reader 30 will no longer receive the RFID tag's 10
response and will therefore sound an alarm for the RFID tag 10.

The monitoring device includes RF circuitry for communicating with the RFID tag 10,
and control circuitry for controlling the RF circuitry, managing RFID tag identification
codes, and monitoring the RFID tag 10. The monitoring device also includes PS

circuitry for communicating with satellites 110, and control circuitry for controlling the




The PS circuitry for communicating with satellites 110 can utili ze
different positioning systens. One suitable way for inplenenting a PS
circuitry as a position determ nation neans is the usage of a

recei ver agaPsofd/1gs78¢ 9l obal navigati of satellite systerpudshabalzzos
Navi gation Satellite System (G\NSS) is the standard generic termfor
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a line of sight by radio fromsatellites. Receivers on the ground
with a fixed position can also be used to calculate the precise tine
as a reference for scientific experinents. As of 2007, the United
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operational GNSS. The Russian GLONASS is a GNSS in the process of
bei ng re¥SHBY to full operation. The European Union's Galileo
positioning systemis a next generation GNSS in the initial

depl oynment phase, scheduled to be operational in 2010. Alternatively
it is possible to use a position sensors functioning with different
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standard, or a nobile comunication standard as Bl uetooth, GPRS, GSM
or UMIS or capable of performng satellite comunication. The usage
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t he advantages of a position determnation with a transm ssion of

data. | t('%ll pesdatude. radadiieldo sibinoa faypmetrgs Lsinodinne pigadls frapsmitted

det er m ngbh®Y iREBNSight by radio from satellites. Receivers on the ground with a fixed
position can also be used to calculate the precise time as a reference for scientific

experiments.

As of 2007, the United States NAVSTAR Global Positioning System (GPS) is the only
fully operational GNSS. The Russian GLONASS is a GNSS in the process of being
restored to full operation. The European Union’s Galileo positioning system is a next
generation GNSS in the initial deployment phase, scheduled to be operational in
2010.

Alternatively it is possible to use a position sensors functioning with different
methods. For example it is possible to determine the position between the

transponder and one or more readers.

It is possible to use at least one module operating according to a RFID standard, a
WIFI| standard, or a mobile communication standard as Bluetooth, GPRS, GSM or
UMTS or capable of performing satellite communication. The usage of a Bluetooth
module, a GSM module, GPRS or a UMTS module is especially advantageous as it
allows a determination of the position as well as a transmission of a measured data.



The nonitoring device also conprises circuitry for interacting with a
user 60. The user interface includes a display 70, such as a
plurality of sinple light emtting di odes (LED), al pha-nuneric LEDs,
a flat parned2eBapsmy such as a |iquidOcrystal displ ay PCLEPIS/ @208t her
di splay type, along with an input device 80 such as a plurality of
pushbuttons, a touch screen function incorporated in the display, a
keyboard, or a device for voice control. A flat panel LCD display is
pref err atle uthge n’bﬁtniettmnispgndhwdou&ilrmslitﬁe atdvantages/ofi npdaititesd etemudatict or
and trangmtter, .al.on xnth an RF regulator, a nodul ation adjustnent
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code controls the operation of the nmonitor's RF circuitry, directing
the RF circuitry to send an interrogation signal to the RFID tag 10
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battery, but is powered inductively by the RF energy emtted fromthe
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code is stored in the memory 100, and controls the operation of the monitoring

device,

An alarm generating device 40, connected to the microprocessor 90, provides an
audible, visual, or tactile alarm signal. The alarm generating device 40 may be a
speaker or buzzer or other sound source, a light source, a vibrator, or a combination

of these. A battery or power supply provides power for the monitoring device.

The microprocessor program code controls the operation of the monitor's RF

circuitry, directing the RF circuitry to send an interrogation signal to the RFID tag 10




Using either the passive RFID tag 10, sem -passive RFID tags, or
active RFID tags, the nonitoring device can track various articles
within a close rangse (using a passivglRFI D tag 10), a nedium range

(using semVOPYSUI%B RFI D tags), and dlrelatively | ong@CTERHERIRHE| ng

active RFID tags). The m croprocessor code operates the display 70
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Using either the passive RFID tag 10, semi-passive RFID tags, or active RFID tags,
the monitoring device can track various articles within a close range (using a passive
RFID tag 10}, a medium range (using semi-passive RFID tags), and a relatively
longer range (using active RFID tags).

The microprocessor code operates the display 70 and input device 80 to interact with
the user 60, and controls the operation of the monitoring device to perform monitoring
of the RFID tag 10.

Once a certain timeout interval has elapsed, the microprocessor code determines if
all of the acquired RFID tags have responded. if one or more acquired RFID tags
have not responded, then an alarm is eventually to be set. A threshold test may be
applied before in order to determine if a RFID tag 10 has failed to respond to a
predetermined number of consecutive interrogations, or has failed to respond to
interrogations for a predetermined time interval. The threshold test insures that no
false alarm is issued for a RFID tag 10 that, although within range of the monitoring
device, for some reason fails to respond to a single or small number of interrogations.

{f the threshold is exceeded for the RFID tag 10, an alarm is set.




20article 30RFID reader 40al arm generating devi ce 50RFI D ant enna
60user 70di spl ay 80i nput device 90m croprocessor 100 nmenory
1l10satellite

WO 2008/113578 12 PCT/EP2008/062204
With an understanding of an RFID embodiment of the tracking system, it can be
appreciated that the system may be implemented with alternative wireless
communication network technologies. What is important is that the monitoring device
has the ability to determine when a RFID tag 10 has moved beyond a limited range of
communication with the monitoring device.

it is to be understood that the present invention is not limited to the embodiments

described above, but encompasses any and all embodiments within the scope of the
following claims.




120 PS transponder 130 vehicle 14 Cainms 1.A nonitoring device for a
tracki ng system adapted for use in at |east one vehicle, conprising:

a conmuni cat i ircuit adapted for c nication with at | east one
RFI D (r adi %% ?@%{E‘éﬁ%y identification) tag on an arti cl BCYEPHE/02204
transported by the vehicle; a PS (global position system circuit
adapt ed ReEFERENCENUMBERS| ocati on of the vehicle, a control circuit
havi ng a m croprocessor and a nenory, the control circuit being

electrically connected to the communication circuit and the PS
circuit;10 RFID (radio frequency identification) tag

20  article

30 RFID reader
40 alarm generating device
50  RFID antenna
60 user

70 display

80 input device

90 microprocessor
100  memory

110 satellite

120 PS transponder
130 vehicle



a conputer readable program code stored in the nenory and executing
under control of the m croprocessor, ighe program code havi ng neans
for acquiring the RFID tag data and the | ocation data in the nenory,
means for operating the conmunication circuit to interrogate the RFID
tag, nmeans for operating the PS cir@Glaimsto deternm ne a | ocation of
the vehicle, and neans for associating the RFID tag data with the

| ocation data of the vehicle; an alarmelectrically connected to the

m cr opHOCEeSAGHoRRSHNEREEcd Rir LRI sPdter] AdAPtEQ farideVintat leadboheas
the RFID tag ig a ioassi vCé RIEI D taéﬁ%n%d}t he nibni toring device is

capabl e to dehiglentorpogingppr oxi mate the distance of the RFID tag from
the nonitoring device based on the tine delay in receiving the RFID
tag's response to interrogation and the alarmis activated if a

di st ance t hgeshfhdniehtidrheirdi dddmed farasdntmenitatibh withre Iskestione REID
exceeded, whereas this distance threshold is |ower than the nmaxi num

physi cal r affgdiodrequencridentifiggtioniiag &nran AicH torkpirapeeatad hythe
arranged to %ﬂ%l&orm a threshold test before an alarmis set, wherein
the t hreshol €5t determnes if the RFID tag has failed to 15
respond to a predeterm ned nunber of consecutive interrogations or
has failed tq respond to interrogations for predeterm ned tine
Interval . 23 Pin{oibRal nasttiongvatamEer et asanteg g st iminng 2 Pilisrpr the
conprising yskel Nnterface neans for displaying nessages to and
receiving input froma user, the user interface neans being
electrically connected to said control circuit. 3. The nonitoring

gener ati ng. A See! SRR ST oo RERD Apota G ARGOCIE SR | on

dat a. being electrically connected to the communication circuit and the PS circuit;

- a computer readable program code stored in the memory and executing under
control of the microprocessor, the program code having means for acquiring
the RFID tag data and the location data in the memory, means for operating
the communication circuit to interrogate the RFID tag, means for operating the
PS circuit to determine a location of the vehicle, and means for associating the
RFID tag data with the location data of the vehicle;

- an alarm electrically connected to the microprocessor and means for causing

an alarm to activate,

whereas the RFID tag is a passive RFID tag and the monitoring device is
capable to determine or approximate the distance of the RFID tag from the
monitoring device based on the time delay in receiving the RFID tag's
response to interrogation and the alarm is activated if a distance threshold of
the RFID tag from the monitoring device is exceeded, whereas this distance
threshold is lower than the maximum physical range of the RFID tag, wherein
the microprocessor is arranged to perform a threshold test before an alarm is

set, wherein the threshold test determines if the RFID tag has failed to



4. The nonitoring device according to claim3, the m croprocessor
conprising means for generating a ting stanp related to the RFID tag
data and the location data in regular tine intervals and storing the
data in the nenory. 5. The nonitoring device according to claim 3

the m cropr (eeRS6rtocbpindetarmineanabenpf guimecative iterregationstarias failed
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vehicle and storing the data in the nmenory. 6. The nonitoring device
according tg claim1, the m croprocessor clo)%ri si ng neans for,

gener at ng AHE "BQRIQTKG FRyieq ascrsdingdsdaimehigithe ¢npEsing Assbiierfass
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conpri si ng nmeans a in the st reports which are
sel ect ed fr offetfhee greauns hafing elecfricallpeomuegiad dsaidreontoeaparitat ur e,
noi sture/humdity, air pressure within the vehicle, technical
condition paraneters, |ocation, |oading situation of the vehicle.
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alarmelectrically connected to thé m croprocessor and nmeans for
causi ng t hems t genenating tactirng starah eelmeidDotthg RIEDdag deta aaddlee of

t he communi ?at L.on dcitrcui t, preferably said alarmis an audible, a

vi sual or aché'f)f]l @%4larm 16 8. The nonitori ng devi ce according to
claim1l1, wherein said programcode further conprises means for

dropping the RFID tag by deleting the RFID tag data fromthe nenory.
4 The monitoring device according to claim 3, thé microprocessor comprising

means for generating a time stamp related to the RFID tag data and the

location data in regular time intervals and storing the data in the memory.

5. The monitoring device according to claim 3, the microprocessor comprising
means for generating a time stamp related to the RFID tag data and the
location data when the article associated to the RFID tag enters the vehicle

and/or leaves the vehicle and storing the data in the memory.

8. The monitoring device according to claim 1, the microprocessor comprising
means for generating and evaluating status reports comprising data
associated to at least one articie in the vehicle, preferably the microprocessor
comprising means for including data in the status reports which are selected
from the group of the following parameters: temperature, moisture/humidity, air
pressure within the vehicle, technical condition parameters, location, loading

situation of the vehicle.

7. The monitoring device according to claim 1, further comprising an alarm
electrically connected to the microprocessor and means for causing the alarm
to activate when the RFID tag is out of range of the communication circuit,

preferably said alarm is an audible, a visual or a tactile alarm.



9. The nonitoring device according to claim1, wherein said
communi cation circuit conprises a wirkl ess network interface adapter.
10. The nonitoring device according to claiml1l, wherein said
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claim1, wherein each RFID tag has a specified sensitivity that

defi nes t hefraimstheroempnt.eshol d beyond the alarmis sounded. 12. A
tracki ng system adapted for use in at |east one vehicle, conprising
at | east one RFID (radio frequency identification) tag and a

noni t 08l Ng  TAYIGSHiloRigh Wtivit: fccoRdifly b CREIMON wheérell $aiddapin@shitation
comuni cation with the at | east one RFI Drgradi o frequency

i denti fi cat FbeDit PSR Wielgss retwripidtenfagespdarted by the vehicl e;

a PS (gl obal position system) circuit adapted for determning a

| ocation of the vehicle, a control circuit having a m croprocessor
and a mam)rYhetﬁmi@ingrddc\i/iaeihamdrd‘iingebrmmiral fattiarem $aid coménagltimtidm t he
comuni cation circuit and the PS circuit; a conmputer readable program
code stor edciﬂw'&%nmwa%m't%@@@nﬁéoweéﬁcg%mm REfsigna to the

m cropr Ocesﬁ@ﬁ%éégf‘ﬁn@%é’égiﬁ Qﬁ%éqi%Yiré‘ééiﬁﬁé%% RP's; EFPH e RAe &g D

tag data and t ocat 1 on ta In the nenory, mnearns operating-the
conmmuni cation circuit to interrogate the RFID tag, neans for

operating the PS circuit to determne a |l ocation of the vehicle, and
nmeans for associating the RFID tag data with the |ocation data of the

vehicl a1, The monitoring device according to claim 1, wherein each RFID tag has a

specified sensitivity that defines the distance threshold beyond the alarm is sounded.

12.  Atracking system adapted for use in at least one vehicle, comprising at least

one RFID (radic frequency identification) tag and a monitoring device including

- a communication circuit adapted for communication with the at least one RFID
(radio frequency identification) tag on an article to be transported by the

vehicle:

- a PS (global position system) circuit adapted for determining a location of the

vehicle,

- a control circuit having a microprocessor and a memory, the control circuit

being electrically connected to the communication circuit and the PS circuit;

- a computer readable program code stored in the memory and executing under
controi of the microprocessor, the program code having means for acquiring
the RFID tag data and the location data in the memory, means for operating
the communication circuit to interrogate the RFID tag, means for operating the
PS circuit to determine a location of the vehicle, and means for associating the

RFID tag data with the location data of the vehicle



17 an alarmelectrically connected to the m croprocessor and neans
for causing an alarmto activate, whel’eas the RFID tag is a passive
RFID tag and the nonitoring device is capable to determ ne or
approxi mate the distance of the RFID tag fromthe nonitoring device
based on the tinme delay in receiving the RFID tag's response to

interrogati an zdeh Eketridaly Mohsedtet ity #eeahidrbp o c8ksdediPmicane sootsListg
the RFID tag fromthe nonitoring device is exceeded, whereas this

di st ance t hPBSHNYIG acti@l@r t han t he naxi mum physical range of the
RFID tag, wherein the m croprocessor is arranged to perform a
threshold test before an alarmis set, wherein the threshold test
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control of the mcroprocessor, the program code havi ng nmeans for

acquiring t frilede respapditerintesirgatine forot Riadsterayped time IRtev@nor v,

means for operating the communication circuit to interrogate the RFID
tag, nmeans for operating the PS circuit to deternmne a |ocation of

t he velBcl eThamdchipgnsystamn sassaingtd clgint W2, Wref2in agiddabaitoirigdélies

| ocation data, of t vehicle; ap alarmelectrically conpected to the
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met hod conmpyisidag %r%i%?éaﬁfet &R determ ning or approximting the
di stance of the RFID tag romt‘%e nmoni toring device based on the tine

delay in receiving the RFID tag's response to interrogati on whereas
the RFILD taqQ is,a nassive RFID taq;, performn .threshald, tes
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| ower than déermihgranbedtios efahe vahgk:, af cdrel Bréd h&adng a microprocessor
and a memory, the control circuit being electrically connected to the
communication circuit and the PS circuit; a computer readable program code
stored in the memory and executing under control of the microprocessor, the
program code having means for acquiring the RFID tag data and the location
data in the memory, means for operating the communication circuit to
interrogate the RFID tag, means for operating the PS circuit to determine a
location of the vehicle, and means for associating the RFID tag data with the
location data of the vehicle; an alarm electrically connected to the
microprocessor and means for causing an alarm to activate; said method

comprising the steps of
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determining or approximating the distance of the RFID tag from the
monitoring device based on the time delay in receiving the RFID tag's
response to interrogation whereas the RFID tag is a passive RFID tag;
performing a threshold test before an alarm is set by the
microprocessor, wherein the threshold test determines if the RFID tag
has failed to response to a predetermined number of consecutive
interrogations or has failed to respond to interrogation for a
predetermined time interval; and

activating the alarm if a distance threshold of the RFID tag from the
monitoring device is exceeded, whereas this distance threshold is lower

than the maximum physical range of the RFID tag.



