Monitoring Device for a Tracking System Descri ption
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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 article and not in 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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manner to prevent the loss of a nultitude of articles.
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- 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
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.
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tag, and other factors. Semi-passive RFID tags include a battery or power source to
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.
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historic data may enable a user to draw up reports and/or statistics.

The microprocessor advantageously comprises 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. 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



hi storic data may enable a user to draw up reports
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nonitoring device favourably conprises an alarm
el ectrically connected to the

In a further preferred embodiment said program code further comprises means for

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 more 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.
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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 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

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



or vehicle power source or conbinations thereof. The

nmoni toring device al so conprises neans for collecting
wala108/1135e8m on- board sensors dnd eventual | y cachiTgP10hg&002204

data until the data is needed to conplete RFID tag

data,. | ocation.data . s al,so
commyg)cation g e o infeteaBhe b A Eaans o PR e RS circui
e [
to detARE % oL Aliph B 11 ucle? 8RR R1 s PeizEA NG RFTE 8 data
with trenldcatiom dataof thg \dhiclee i ncl udi ng A conmuni cati on
circuit adapted for communication with the at | east
one RFID tag on an article to be transported by the
Said rH@r'ﬂt&rirfg déViESahB&3id RPFD&M?b?me ﬁbél@ng %X§ P?é*eféﬁly both
determning a | ocation of the vehicle, con
furtheccomprise imgansgfos comimepicatiess va wireless pensongl ancaegnetwork.
control circuit being electrically connected to the
conmuni cation circuit and the PS circuit; A conputer
The tra€idAg BlyStePh agrasn §9 e Flopiteding delide d&mlhgw%e invention make
executing under control of the m croprocessor, the
use ofp? ygielind ceaMERCAoNERERNS, Hicludingi |ceP%lgr,tWéAR#|sgt¢lh@ or RFID
data and the |ocation data in the nenory, neans for
operating thecomrunication circuit to interrogate the
RFID tag, neans for operating the PS circuit to
determ ne a | ocation of the vehicle, and neans

The megigEng deNiseriRguaes B bage statian Hiatrinieracts yat Ao RFiBitag. The

base s?été&gg o%fﬁ;@btg % g(r:] kﬁé%‘g@? fet‘%n'opr er aérg eabr@t?ﬁm?’ur hﬁ}'tﬁ a control
unit. Thertmxritmburr&aeadé @rmonitonimg sighiabthai is received Bsthe RFID tag. The

ersonal a networ k. The trackin m as Il.as
RFID (0 TR R WetAtLy (e DRalt g SenRLan eeRanse Wik gn
|dent|tg§ﬁrf%{| @ed%gﬁémggtllgﬁﬁq?gﬂg%%RLﬁ% rﬁgg@zmg ﬁﬁé@rﬁ&he identity
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scans,

base station sends a monitoring signal but no identity signal is received in response,
an alarm is sounded. In this manner, the security apparatus functions to sound an

alarm when a RFID tagged item is removed from proximity to the base station.

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
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order to help to identify the item Each RFID tag may
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In addition to the maxi mnum physi cal range for each
type of RFID tag, a RFID tag's distance fromthe
lllustratediin &ig.rg thike trackingesystem detapted foe diserin @ppetiele Medeidcludes a

.. based an recei ved RFI rength,
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devi ce enpl oys the m croprocessor to operate
within pamattiole 29 tdevevantithatesscoftbe arhcdemanage t he RFI D
tags, and to drive a user interface. Them croprocessor
allows a user to interactively add or renove the RFID

The nbﬂ&ohﬁ@ﬁbvfcbcpﬁrldéirbémdﬁl%rf ed the RPID iRy mgséiﬁﬂh%an RF
menory, and to activate and deactivate stored RFI
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mterro\@'aiéd,tfﬁé? %Drtsadld é’el?o%og'}gégon%@qg 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
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may al so be referred to as transponder that may be

affixed to, or contained within, an article 20 to
prevent the loss of the article. The nonitoring device

i odi | T
The PRESIURS ricbmiL iR RSB PhG B SRz BFcg SBbitoning
systerhbe RFID tag 10. \Wen interrogat ed, the RFID tag 10
sends a response to the RFID reader 30, the response
i ncluding 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

One shﬂabl@‘i/vélgﬂfcﬁﬁﬁﬁ%héﬁfhg% bIFEs BRBit9Hs W p QEYbﬁ%e‘ié’M'ﬂPlﬁtuéﬁ‘ means

['arm given aTinite distance that the
is the sRage ehasoceivet aecard ing @ giabeg! davigation satallitarsystami t s
interrogation signal, as well as a (typically shorter)
finite range that the RFID tag 10 can transmit its

Global RapRa%6N smemmasi?&ba {@HSE) is the SERYSHH geserid té%hﬁﬂ@? satellite
di stance away fromthe nonitoring device, the RFID

navigatigadeystans that preyidecagenomesisiges-spatiaRppsitioagswitio global

coverfsBOE S ol Sy BEED B AEAPEGAD RS tcator

(longitadecktitude, ol alttuaentcaithinga Yew ndthss Bih tined sitPalsttr@ns mitted
control circuitry for controlling the RF circuitr

along pdiReRiigmyTadipyiraesrtelitenReneiasaen themionpd; .w%ta fiyed
positidd'éaralst t{eagse%d)to g&@ufé‘?@iﬁ{{)}é& bGR 5‘}' érﬂ:“el f%ggélentlflc

S Ci rcui conmuni ca sate
experiarveghtsontrol circuitry for control l'ing thePS CI rcuitry,

managi ng signal transfer via PS transponders 120 and a

PS station and generating the vehicle's 130 | ocation

As of 9607 the URildaes Bt RIS TAR 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 PS circuitry for communicating wwth satellites 110
can utilize different positioning systens. One

waaosabises way for inplementiy a PS circuitry BGI/EP2008/002204
position determ nation neans is the usage of a
recei ver according a gl obal navigation satellite
system dd obal Navigation Satellite System (G\SS) is

The ugfl@? gﬁm ﬁ{é?ﬁ%r?s%ﬁg)‘;err iggn{tﬁﬁég R adRirthdéd 8f ag\sgﬁr'ahiamerminauon

aut ononous geo-spat|
with agrcerismiesiongfwatdn gl obal coverage. A GNSS al | ows snal |
el ectronic receivers to determne their |ocation
(longitude, latitude, and altitude) to within a few

Itis DG@IEIS% ¢Shitiné bR otiree@ éifféfe?ﬂ%%tt’bﬂ%e%bﬁﬁi@\aﬁoh 'n'?@arﬁf
sight by radio fromsatellites. Receivers on th

ground with a fixed position can al so be used to
cal.cul ate the grec:lse tine a ref.erence f.

The mafitaRpg ey ics alEp iR ises ATHinzigh tStaringnrf.a user pas The
user |Mé¥f§$é"ﬁ1éﬂj@@§‘b d?ﬂﬂég\lsgmsu e§¥ st @Ol S S|h§)lé thtOéHnPttln diodes

y operati onal Russi an GLONASS i S a

(LED); alpthaempnga@bEDﬁ adiat pgnekdispleysuch a%alllquwewstad)dlsplay

(cD), BRpEHRRy HbecRiadt Wt m Raftielie AR EITRER & Bhirdud of
pushbaetond ua eslidhosdreen @mctiondnabrponatédin thé\displaiata k@lboarrd, or a
is possible to use a position sensors functioning with

devicejfarveiceneontalnddiat peae! lkRiisrRiay is prefeedi bl e to
determ ne the position between the transponder and one
or nore readers. It is possible to use at |east one
nodul e operating according to a RFID standard, a WFI
The meinitodag dlevive'saRFadiicuénciociadescaimodalabaand tranamitter, along with

an RFTZ001Ak & rGHaNPE 2 SHmeM, oir g, Aatapsialpr B8t biing Souts to
generﬁ?éd'éh@edé Mrgﬁ%kt%e ﬁﬁgﬁo@én&\ %§I RHHiGhdIF, the RF circuitry

especi al ['y advantageous as it allows a detern nation
include$ ret¢aivero §ilteting dameogulating, and aaﬁn@mllsanomramﬁtnato receive the

respofiies HAFIERED 5 1088015 reic!f baMRRS WSk £78H Atte RFID

tags reply at the same time.

The monitoring device's control circuitry includes a microprocessor 90 and a memory
100, including random access and read only memory (RAM/ROM), and an electrically
erasable programmable read only memory (EEPROM). The microprocessor program
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



with a transm ssion of data. It is possible to conbine
one or nore different position determ nation neans.

wa b@smasis or i ng devi ce al so Conpri ses circui t rpct/mAP2008/002204
interacting with a user 60. The user interface

PN I %éépkwi@ﬁ;@ws&a@ﬁ;ﬁ%ﬁf@@r ot
progré}ﬂ%bﬁgiégilr% @gﬁggéﬁleﬁt Fffﬂm‘él quﬁﬂbnﬂﬁéﬁ I Ce S%md

or ot ong wt I nput
performscisersnteriasicerfahctionsofelated b setumand apertion afdheamonitoring
. function incorporated in the display, a keyboard, or a
devicgeyi ce for voice control. A flat panel LCD display is
preferred. The nonitoring device's RF circuitry
i ncludes a nodulator and transmtter, along with an RF
A passiwgRRBlDotag 1) isdtiel simiptast afithes RrEntags, conprisirgd semiconductor-

vase3EIQ FaHHrEAF ol Bifh S gEpban e aERe A R 0
compéﬁ%t'?ﬁpu@él‘l;ﬂ#dddés' A fS RS/ deRRGHMBIor for fecehvinPand demodulating
denodul ating, and anti-collision circuitry to receive

the R indewregpliorns signsl, emd  rarsmistardgodwatardor modetasingeand

ransrifid lecRPICHRES RE el ToleCobiet S0Bb R the e g uniaue

identlﬁdatlbhdMeaTﬁégj BhVeCRE D tacd PO hae nd tbﬁitﬁrwbdiqg powered
i ncl udi ng_random access and read only

inductjuely Py RF-eReETaY ceniEied framithe maniesbe dlayicsyVitrasibattery,
howe\feera% Sééél\@eﬁ?'ilj té;":rBRgme m-U%T Blg?lt‘éﬁ‘m rrglgif rﬁgF &%‘ﬁgf it"limited

1'S stored

abllltymoerraermtna oésﬁdmsentnvwnntbtwmswf thevieceiveAdeaiamiutator, and the
cted to the nmicroprocessor

ener deV|ce 40,
sensit§ly o g, MhsttonnG Sisids £ T Feloet wegk roSRINS4S ol or m

signal. The al arm generating device 40 may be a
speaker or buzzer or other sound source, a |ight
Using sithec the aass‘i‘m BRfD tagr OasemiﬁpiaeaivecRFIEn‘taglseeeactA/e RFID tags,
rovides . power

l .
the mai3liriia dicREan cack vREoHS erisps MBER ciissaner ugioo a passive
RFID M 0P bsmbdein? By (RhdPseriBas®ie RMDIaFE), 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.

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



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

wo epbiiexs7s rom the RFID tag 1% Additional ly, tReI/EP2008/002204
m croprocessor program code performs nmanagenent of the

RFI D, t d t ,
With & paReraaciet Pb R Parbat e &g Farbing sslih ohoap be
appreélﬁ?eq”@ﬁt t bf@ieﬁ?ﬂiag e ihRamenY&y Bith l%ltb?fgat% WiteleB8
est of tags, conprising a
comnmematlonmmworlb@sbdomgle}z dhaidadnporaohig that theanonitoring device

associ ted anten | D conponent
nas &3 Tp SEIET RS0  EUPUas/ B tlcYROP G @ imited range of
conunhﬁﬁ%hbh@@ﬂﬁm%lﬂéﬁﬁgﬁﬁ?HbVﬁethe RF interrogation
signal, and a transmtter/nodul ator for nodul ati ng and
transmtting the RFID tag's RF reply. The nenory 100
stores the RFID tag's unique identification code. The

It is topr?ésﬁh g}:do%\ta?&e%ﬁ}, Tt ﬂ%e*ﬂ%ﬁ { %‘ot Iﬂﬂfted ﬁ% ﬁ%"‘@h‘ﬁgdlments

nduc TV energ
descnﬁi@dIatb@venbuﬁ@mmﬁpawdsfamalb@btl embodimentewithinfte scope of the
passive RFID tag 10 is the nost limted in range
followinglaiges-of its linmited ability to transnit a response,
limtations of the receiver/denodul ator, and the
sensitivity of the nonitoring device 10 to detect weak
responses. Using either the passive RFID tag 10,
sem - passive RFID tags, or active RFID tags, the
nmoni toring device can track various articles within a
close range (using a passive RFID tag 10), a medium
range (using sem -passive RFID tags), and a relatively
| onger range (using active RFID tags). The
m croprocessor code operates the display 70 and i nput
device 80 to interact wwth the user 60, and controls
the operation of the nmonitoring device to perform
nmonitoring of the RFID tag 10. Once a certain timeout
interval has el apsed, the m croprocessor code
determnes if all of the acquired RFID tags have
responded. If one or nore acquired RFID tags have not
responded, then an alarmis eventually to be set. A
threshold test may be
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applied before in order to determne if a RFID tag 10
has failed to respond to a Predeterm’ ned nunber of
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to interrogations for a predetermned tinme interval.
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of the nonitoring device, for sonme reason fails to
respond to a single or small nunber of interrogations.
IRFEhéradqueemrtcw identificativaditddr the RFID tag 10, an
Zq!{:ﬁrlm is set.Wth an understanding of an RFID

Bfi ment of the tracki ng system it can be
IRPIEfdaded that the system may be inplenented with
alternative wirel ess conmmuni cation network
tamn gleagrating 4eiee i s i nportant is that the nmonitoring

j the ability to determ ne when a RFID tag 10
ﬁggf[fng(‘/%gﬁgeyond a limted range of commrunication with
tdgernonitoring device. It is to be understood that the
present invention is not limted to the enbodi nents
disRia¥bed above, but enconpasses any and all

' s within the scope of the follow ng

?@%ﬁ%ERENCE NUVBERS 10 RFID (radi o frequency
irdiendbprocessoron) tag 20 article 30 RFID reader 40 alarm
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120 PS transponder 130 vehicleCains 1. A nonitoring
device for a tracking system adapted for use in at
wo emsti1sme vehicl e, conprisity: A conmuni cati oPCTEPINNS/002204

adapted for conmunication with at |east one RFID

(radi o frequency identifi& t.ion) RFID tag on an

article to be transported*®BMShe vehicle; A PS

(position system) circuit adapted for determning a

| ocation of the vehicle, A control circuit having a )
1. A nminitooipg steyicsoior artdacking spstem adi@ptedrior ose i atcleast dre mghicle,

el.ectrically connected to the communication circuit
cCompiHB9t he PS circuit; A conmput er readabl e program code

stored in the nmenory and executing under control of

the m croprocessor, the program code having neans for
- R gammugjcatien RFcuit adgptedifar epmmunicatisravito at tkashong RFID

(racio{EuEREY identFERN LI L BhoeiBori G SHEHENGZH oy the

vehicleperating the PS circuit to determne a |ocation of
the vehicle, and neans for associating the RFID tag
data with the location data of the vehicle. 2 . The

RS ARG RE50E Bl o 8Phinh Y o of ne
vehiclepssages to and receiving input froma user, the user
interface means being electrically connected to said

control circuit. 3. The nonitoring device according to

- CA RbRtrdt cifdift HQM@rrﬁ&?é&BFeWH@é ﬂgerﬁﬁfw&é e{)r&tgct)lacircuit

generating a tine stanp relat tot D tag

being afettticadlyl coruneictad wetha. commiihisationicirouit agddbe iRS: circuit;
according to claim3, the m croprocessor conprising
means for generating a tine stanp related to the RFID

- ReocHPRerrRAdbbR progRamhUdbdeastdrddin 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.

2. The monitoring device according to claim 1, further comprising user interface
means for displaying messages to and receiving input from a user, the user interface

means being electrically connected to said control circuit.

3. The monitoring device according to claim 1, the microprocessor comprising means

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

4. 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 in

regular time intervals and storing the data in the memory.



regular time intervals and storing the data in the
menory.5. The nonitoring device according to claim3 ,

W b®smisropr ocessor conpri si iy neans for generBEi/AB2088/002204
time stanp related to the RFID tag data and the
| ocat,i on dat a lated to the

i.cl RF
5. The Rignuniiay Sevive Henrdng & aigi 5 BaVRE dHECetshridinaliaia means

for geﬁéﬁé’tl'ngga fifR éiéﬁﬁ‘) r‘e'ﬂathQo RREREYD tAg dbbE aABhé RIdafiBn data when
devi c& accord to claim1, the m croprocessor

the amdamssgcagedmhﬂi‘@ RBID g@@n@trs the vehicleandiar leayes the vehicle
r sing _data associated to at | east one
and Sté’l"?' éf‘%d%gan[)rh{@ %FL%-. 7. The nonitoring device

according to claim®6, the m croprocessor conprising
means for including data in the status reports which
6. Theamonieriag deyiceragaordingde slgimot, thﬁémpmpr@wwr comprising means

or oo FREB A FRRS B AU o oot s

one afrlaimethenshidlecati on, | oadi ng si t uati on of the
vehicle. 8 . The rmni toring device according to claim

1, further conprising an alarmelectrically connected

7. Th(% thonit nﬂg Qﬁ?gér:]c?(:ﬁgﬁ&g?%msthfe%lci: 8&895&%{@#%% means

0 ac out range o

for indmmmgletaatn e sltamsmepo\r;\tﬁ thd:ie armselbotedﬂgoMethecg&oup of the
according to claim1 ereln sal ram cod
followingrpayam %G?pﬁ‘?@@%r%%@“?%w%{h&iﬁbgﬁg AT CREYIS Wﬁ'@'”tﬂ)e vehicle,

technigl Sédd?ﬁbﬁ Bgrﬁé@ré,%cﬂgﬁﬁ Icgéd? lﬂ@a \Aﬁ‘iqﬁe vihicidhe

noni toring device accordi ng to [faim1, ereln said
comTunl cation circui t conprises a wreless network

i nterface adapter Th device accord
8. The G1opitafe eV RerkeRIa A UL HaGET MBI B 4N alar electrically
conne%%’&ofd HRMicrémoebEsdrihd RN OF cAiSHRg ﬂibséla'i‘& ®hdivate when
ignal to the RFID tag and receiving Treans
the REI&:fag\Aswglt ahraRReseithel cdmmpnicaorrircuitag. 12. The
nmoni toring device according to claim8, wherein said
alarmis an audible, a visual or a tactile alarm

9. The monitoring device according to claim 1, wherein said program code further
comprises means for dropping the RFID tag by deleting the RFID tag data from the

memory.

10. The monitoring device according to claim 1, wherein said communication circuit

comprises a wireless network interface adapter.

11. The monitoring device according to claim 1, wherein said communication circuit
comprises transmitting means for broadcasting an RF signal to the RFID tag and

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

12. The monitoring device according to claim 8, wherein said alarm is an audible, a

visual or a tactile alarm.

13. 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



13. A tracking system adapted for use in at |east one
vehicle, conprising at |east one RFID (radio frequency
WO d@atifsreat i on) tag and a nbhitoring devi ce iPEi/EPINg#02204
comuni cation circuit adapted for conmunication with
the at | east one RFID (radio frequency identification)
tag on an article to be transported by the vehicle; A
- Pﬁcaﬁeﬁuﬁ.bgfbﬁxﬁé@ d?ﬂ)t"eHLbe cEMARjrichtidT wik tss Bt fé'a%goﬁe RFID
l'ocation o he ve , A control circuit having a
(radiorfiequepcy idargification) 'faign:!man wrticlédo bertansipoctieddyi thelushigle;
el ectrically connected to the communication circuit
and the PS circuit; A conmputer readable program code
- SAEShdStidmMeySIEBmY cicaib ddapReUbr HGté#ﬁﬁ’rﬂhg GPIBEARdN @f the
the microprocessor, the program code having nmeans for
vehiclacquiring the RFID tag data and the location data in
the nenory, means for operating the comuni cation
circuit to interrogate the RFID tag, neans for

- ORbAtrbNEirdUehding brilérdproteSeiraird AendmbAg &ié @Bnwdl circuit
the vehicle, and neans for associati n% the REID tag
[

being @leciriealyrcarimectastia thercamamanisetionSingujapdehe S ciretat;
tracki ng system according to claim113, wherein said
nmoni toring device and said RFID tag both further
- CAYIED i pite Mi@idl 3 bfeoprogpamiLotdeadto rst inrthe mémelngaad executing under

controﬁ)% tshoenr%llcrg{)r(?o%eggém{\g 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.

14. The tracking system according to claim 13, wherein said monitoring device and
said RFID tag both further comprise means for communication in a wireless personal

area network.



