(12) STANDARD PATENT (11) Application No. AU 2013239999 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
System and method for detecting presence of an object

(51) International Patent Classification(s)
GO08B 13/24 (2006.01)

(21)  Application No: 2013239999 (22)  Date of Filing:  2013.03.25
(87) WIPO No: WO13/148576

(30)  Priority Data

(31) Number (32) Date (33) Country
61/618,130 2012.03.30 us
(43) Publication Date: 2013.10.03

(44) Accepted Journal Date: 2017.02.23

(71)  Applicant(s)
ADT Services GmbH

(72)  Inventor(s)
Alicot, Jorge F_;Mohiuddin, Mohammad

(74)  Agent/ Attorney
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000, AU

(56) Related Art
US 2006273902 A1




wo 2013/148576 A1 I} I N1 00O 00 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/148576 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

3 October 2013 (03.10.2013) WIPOIPCT
International Patent Classification: (81)
GO8B 13/24 (2006.01)
International Application Number:

PCT/US2013/033710

International Filing Date:
25 March 2013 (25.03.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/618,130 30 March 2012 (30.03.2012) US

Applicant (for all designated States except US): ADT
SERVICES GMBH [CH/CH]; Victor von Bruns-Strasse
21, CH-8212 Neuhausen am Rheintall (CH).

Inventors; and

Applicants (for US only): ALICOT, Jorge, F. [US/US];
15849 Ashby Field Road, Davie, FL 33331 (US). MOHI-
UDDIN, Mohammad [US/US]; 10232 White Water Lily
Way, Boynton Beach, FL 33437 (US).

Agents: SAAR, Leah, C. et al.; Tyco International, 6600
Congress Avenue, Boca Raton, FL 33487 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SYSTEM AND METHOD FOR DETECTING PRESENCE OF AN OBJECT

(57) Abstract: A system for detecting the presence of an object may include
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SYSTEM AND METHOD FOR DETECTING PRESENCE OF AN OBJECT

CROSS REFERENCE TO RELATED APPLICATIONS

The present application claims priority to and benefit of U.S. Provisional
Application No. 61/618,130, filed on March 30, 2012, and entitled "System and Method for

Detecting Presence of an Object,” which is hereby incorporated by reference inits entirety.

BACKOGROUND OF THE INVENTION

Embodiments of the present disclosure generally relate to a system and method of
detecting the presence of an object, such as merchandise within a retail establishment.
Embodiments of the present disclosure relate to systerns and methods of thett detection and

deterrence, for example.

Various businesses track products through the use of radio~-frequency identification
(RFID) systems. For example, RFID systems may be used to track products for purposes of

mventory, logistics, and the hke.

An RFID system is typically a wircless, non-contact system that uses radio-
frequency (RF) electromagnetic ficlds to transfer data from a tag or label attached to an
object in order to identify and track the object. Unlike a bar code, an RFID tag, which may
be embedded within an object, does not need to be within an area of sight of an RFID
reader. In the retatl clothing industry, for example, RFID tags may be secured to articles of

clothing, for example.

Typically, an RFID system mcludes tags or labels attached to the objects that are to
be tracked and identified. Two-way radio transmitter-receivers, such as interrogators or
veaders, send signals to the tag and read the response from the tag. The readers typically
transmit gbservations regarding the tag or label to a computer system running RFID

software, for example.

Information may be stored clectronically in a non-volatile memory ot the tag. The
RFID tag includes a small RF transmitter and recetver. An RFID reader transmits an

encoded radio signal to interrogate the tag. The tag receives the message and responds with
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identification information. The identification information may be a unique tag serial
nurnber, or product-related information such as a stock number, lot or baich nuraber,

production date, or other specific information.

RFID tags may be cither passive, active, or battery assisted passive. An active RFID
tag typically includes an on-board batiery that periodically transmits an ID signal. A battery
assisted passive (BAP) typically includes a small battery that is activated when in the
presence of an RFID reader. A passive RFID tag typically does not include a battery.

Instead, the tag uses RF energy transmitted by the reader as its energy source.

Because RFHD tags have individual serial nurabers, the RFID system is able to
discriminate among scveral tags that are within the range of the RFID reader. In general,
RFID tags may include av integrated circuit for storing and processing information,
modulating and demodulating a radio-frequency (RF) signal, collecting direct current power
tromn the incident reader signal, and other specialized functions, and an anteona for

receiving and transmitting the signal.

While businesses often track products for purposes of inventory, logistics, and the
like through the use of RFID systems, many businesses also utilize separate and distinet
thetft-detection systems. For example, many retail stores mclude theft-detection systems

proximate the entrance/exit of the particular stores.

Electronic article surveillance (EAS) systems are often used to prevent theft and
stmilar unauthorized removal of articles from a controlled arca. Typically, a system
transmitter and a system receiver are used to establish a surveillance zone, which must be

traversed by any article being removed from the controlled arca.

An EAS tag 1s affixed to each article and includes a marker or sensor adapted to
interact with a signal that is transmitted by the system transmitter into the survetllance zone.
The interaction causes a further signal to be established in the surveillance zone, which is
received by the systern receiver. Accordingly, upon movement of a tagged article through
the surveiliance zone, a signal 18 received by the system receiver, identifying the

unauthorized presence of the tagged article in the zone. Unlike an RFID tag, which is



2013239999 27 Jan 2017

configured to transmit data, an EAS tag typically provides a disturbance or response to an

electric or magnetic field.

Typically, a business that wishes to track inventory and provide theft detection and
deterrence employs separate and distinct systems for each. For example, the business may
include an RFID system for inventory and logistics, and an EAS system for theft detection

and deterrence. However, employing two separate and distinct systems increases costs.

In the past, RFID and EAS tags have been combined into a common enclosure.
However, the RFID and EAS tags operate separately and distinctly from one another, and
typically require separate and distinct RFID and EAS detection systems, respectively, to
detect their presence. In general, typical EAS systems are incompatible with radio frequency

ranges that are used with high and ultra-high frequency RFID systems.

BRIEF DESCRIPTION OF THE INVENTION

It is the object of the present invention to substantially overcome or at least ameliorate

one or more of the above disadvantages.

According to an aspect of the present disclosure, there is provided a system for
detecting the presence of an object, the system comprising: a radio frequency identification
(RFID) reader configured to transmit a plurality of interrogation signals; a response controller
that is configured to receive the plurality of interrogation signals and respond by transmitting
a plurality of standard response signals; and a mixing element that is configured to generate a
mixed signal when in the presence of the plurality of interrogation signals and the standard
response signals, wherein the RFID reader outputs an event or alert signal upon receipt of the

mixed signal, and wherein the mixing element is associated with the object.

According to an aspect of the present disclosure, there is provided a method of
detecting the presence of an object, the method comprising: using an RFID reader to transmit
a plurality of interrogation signals; receiving the plurality of interrogation signals at a
response controller; using the response controller to transmit a plurality of standard response
signals upon reception of the plurality of interrogation signals; disregarding the standard
response signals; generating a mixed signal when a mixing element is in the presence of the
plurality of interrogation signals and the plurality of standard response signals, wherein the

12433333/P129711
(12433333_1):6MM
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mixing element is associated with the object; and outputting an alert signal through the RFID

reader upon receipt of the mixed signal.

Certain embodiments of the present disclosure provide a system for detecting the
presence of an object. The system may include a radio frequency identification (RFID) reader
configured to transmit a plurality of interrogation signals, a response controller, such as an
electric field (“E-field”) RFID response controller, that is configured to receive the plurality
of interrogation signals and respond by transmitting a plurality of standard response signals,
and a mixing element that is configured to generate a mixed signal when in the presence of
the plurality of interrogation signals and the standard response signals. The RFID reader may
output an alert or event signal upon receipt of the mixed signal, and report an event that

triggered the alert through a communication channel.

The plurality of standard response signals may be modulated. The plurality of
standard response signals may be transmitted at a low frequency, such as between 100-250

kHz, and the plurality of interrogation signals may be transmitted at an ultra-high frequency,

such as between 100-1000 MHz.

The mixed signal may be a mix of the plurality of standard response signals and the

plurality of interrogation signals.

12433333/P129711
(12433333_1):6MM
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The system may also include at least one detection member configured to generate
one or both of an electric or magnetic field. The detection members may include metal
plates and/or loop antennas configured to generate an clectric and/or magnetic ficld. The

detection members{s} may be operatively connected to the response controller.

The system may also include a tag. The mixing element may be encased within the
tag. The tag may also include an RFID tag or element. Optionally, the mixing element may
be part of a label on a product or product packaging. The muxing element may be part of an

electronic article surveillance (EAS) microwave tag.

The RFID reader and the response coutroller may be contained within a common

housing.

Certain ecmbodiments of the present disclosure provide a method of detecting the
presence of an object. The method may include using an RFID reader to transtot a pluraiity
of interrogation signals, recetving the plurality of interrogation signals at a response
controller, using the response controlier to transmit & plurality of standard response signals
upon reception of the plurality of interrogation signals, disregarding the standard response
signals, gencrating a ruixed signal when a mbang element 18 in the presence of the plurality
of futerrogation signals and the plarality of standard response signals, and outputting an

alert signal through the RFID reader upon receipt of the mixed signal.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates an isometric view of a front entrance of an establishment,

according to an embodiment of the present disclosure.

Figure 2a tllustrates a simphified view of a tag, according to an embodiment of the

present disclosure.

5 Figure 2b illustrates an inlay formed with a label, according to an embodiment of the

present disclosure.

Figure 3 illustrates 4 block diagram of an object detection system, according to an

erobodiroent of the present disclosure.

Figure 4 iHustrates a flow chart of a process of operating an object detection system,

10 according to an cmbodiment of the present disclosure.
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DETAILED DESCRIPTION OF THE INVENTION

Figure 1 illustrates an isometric view of a front entrance 10 of an establishment 12,
according to an embodiment of the present disclosure. The establishment 12 may be a retail
store, for example. The front entrance 10 includes one or more doors 14 that permit
individuals to enter and exit the establishment. Within the establishment, opposed detection
members 16, such as posts, panels, or the like, are positioned proximate the doors 14.
Optionally, the opposcd detection members 16 may be a doorway or threshold through
which an individual may pass. Thus, an individual passes between the detection members
16 before exiting through the doors 14. The detection members 16 may include metal plates
configured to generate an eleciric field therebetween. Optiovally, the detection rmaembers 16

may inchide wire coils configured to gencrate a magnetic field.

The detection members 16 may include an RFID reader and a response controlier,

such as an E-ficld RFID response controller, as described below.

Figure 2a tllustrates a sumplitied view of 4 tag 18, according to an embodiment of
the present disclosure. The tag 18 1s configured to be attached to an article for sale, such as
an article of clothing, and may be an EAS microwave tag, label, or the like. The tag 18 may
melude an inlay 19 that contaius or otherwise supports an internal antenna 20 connected to a
mixing clement 22. The element 22 may be a non-lincar element, such as a diode or
variable capacitor that changes characteristics based oo an applied voltage. For exarople, as
the tag I8 passes by or between the opposed detection members 16, the cleciric or magnetic
ficld gencrated between the opposcd detection members 16 may cause the mixing clement
22 to change characteristics. In an embodiment, as the tag 18 enters the presence of

distinct signal based on the signaling of the response controltler.

The tag 18 may also include an RFID tag inlay, which may be detected by an RFID
reader. Optionally, instead of being secured within a tag 1¥, the inlay 19 having the mixing
element 22 and the antenva 20 may be integrally secured to an article for sale, and/or
assembled in a paper or plastic label. For exampile, the inlay 19 may be secured to a box,

packaging, or the like that contains a product for sale.
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Figure 2b illustrates an inlay 19° formed with a label 23, according to an
embodiment of the preseut disclosure. The inday 19” may include a moixing element and
antenna, as described above. The inlay 197 is supported on a substrate 24, such as through
an adhesive hner. The inlay 197 may be overlaid with a bar code strip 26, which may
include an adhestve layer 28 on a lower surface. As such, the infay 19" may be
compressively and adhesively sandwiched between the bar code strip 26 and the substrate

24.

Figure 3 illustrates a block diagram of an object detection system 30, according to an
emnbeodiment of the present disclosure. The system 30 may include an RFID reader 32 and a
signal ot field generator 34, which way be, for example, an E-field RFID response
controller. The RFID reader 32 and the signal or ficld generator 34 may be the opposed
detection members 16 (shown in Figure 1), for example. The RFID reader 32 may include a
transmitter 35 and a receiver 36. The transmitter 35 is configured to transmit ultra-high
frequency querying signals over a first band or channel. For example, the transmitter 35
may transmit querying signals at a frequency of 915 MHz, for example. The receiver 36 is
configured to receive signals transmitted from RFID tags, for example, and from a mixing
clemnent, which may be an EAS tag, such as the wixang element 22 (shown in Figure 2a).
The transmitter 35 and the receiver 36 are operatively connected to a processing unit 38
{such as a microprocessor, microcontroller, ntegrated circuit, and/or the like), which way
include a memory, or may be operatively connected to separate and distinct memory. The
RFID reader 32 may be housed within, or server as, one of the detection members 16,
Optionally, the RFID reader 32 may be at various other locations within the establishment
12. For example, the RFID reader 32 may be sccured to a ceiling of the establishment 12

aver the detection members 16,

The respounse controller 34 includes a receiving antenna 40 and a transmiiting
antenna 42, both of which are operatively connected to a processing unit 44, Optionally, the
receiving and transmitiing antennas 40 and 42 may be integrated into a single structure.

The processing unit 44 may include, or be separately connected to, a memory. The
respounse controlier 34 may be housed within, or serve as, one of the detection merabers 16.
Optionally, the response controller 34 may be at various other locations within the

cstablishment 12. For cxample, the response controlier 34 may be secured to a cetling of
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the cstablishment 12 over the detection members 16. Additionally, the response controlier

34 and the RFID reader 30 may be secured within a common housing.

In operation, the response controller 34 generates a low frequency signal over a
sccond band or channe! that differs from the first band or channel. The low frequency
signal may gencrate one or both of an clectric or magnetic ficld between the detection
members 16, For example, the respouse controlier 34 may be directly wired to metal plates
within the detection members 16 to produce an clectric field. Alternatively, the response
controlier 34 may be directly wired to wire coils that are configured to generate a magnetic
ficld. Also, alternatively, the response controlier 34 may produce an electric and/or
magnetic field n the metal plates or coils through travsmission of a modulated, low
frequency standard response signal 52 transmitted through the antenna 42, The response
controller 34 may modulate the gencrated low frequency standard signal between ou and off

states.

The RFID reader 30 transmits interrogation signals 50 that are received by the
recciving antenna 40 of the response controller 34, The response controlier 34 transmits the
modulated low frequency standard response signals 52 back to the RFID reader 30, As
noted above, the response controller 34 modulates a low-frequency signal that selectively
activates and deactivates the electric or roaguoctic field between the detection members 16,
When the low frequency standard signal is active, the electric or magnetic field 18 active.
When the low frequency sigualis turned off, the electric or magnetic field is mactive. As
such, the RFHD reader 32 receives a series of signals from the transmitter 42 of the response
controller 34. In this manner, the response controller 34 acts as an RFID tag simulator in
that the RFI> reader 32 receives a series of signals that are akin to data signals transmitted
from an RFID tag. For cxample, the response controlier 34 may modulate the low
frequency standard signals 52 so that they are received by the RFID reader 32 similar to an
RFID response signal from an RFID tag, such as an RN16 {random number with 16 bits)

signal,

When the tag 18 (shown in Figure 2) is not in the presence of the electric of
magnetic field, the response controller 34, in response to the interrogation signals 50

transmutted from the RFID reader 32, transmits the low frequency standard response signals
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52 at a particular frequency to the RFID reader 32, The response signals 52 arc at a
frequency, however, that the RFID reader 32 is designed and/or programmed to ignore {or
gtherwise not receive or acknowledge). For example, the response signals 52 may be at 250
kHz. However, the response signals may be at vartous other frequencies. Accordingly, the
RFID reader 32 does not transmit an alert or event signal to a central computer station

within, or remote from, the establishment 12,

The RFID reader 32 may also be in commmunication with a central monitoring station
60, such as a main computer of the establishment 12. The RFID reader 32 may be
configured to send alert or event signals to the central monitoring station 60 when the RFID

reader 32 detects the presence of a mixed signal or field, as explained below.

Referning to Figures 2 and 3, when the tag 1K cuters the electric or magnetic ficld

ctween the detection members 16, the mixing clement 22 is affected by the ultra-high
frequency signals 50 transmitted by the RFID reader 32, and the low frequency signals 52
transmitted by the respouse controller 34, For example, the RFID reader 32 may transmit
the nltra-high frequency signals 50 at a frequency of 915 MHz, for example, while the
response controller 34 may generate low frequency signals 52 at a frequency of 250 kHz,
for example. The signals gencrated by the RFID reader 32 and the response controller 34
may be isolated from one another. For example, the RFID reader 52 may transmit the ultra-
high frequency signals 530 over a first band or channel, while the response controlier 34 may
transmit the low frequency signals 52 over a second band or chanuel, which differs from the

first band or channel.

As the mixing element 22 receives both signals 50 and 52 through the antenna 20,
the signals 50 and 52 arc combined in the mixing element 22. In response, the mixing
element 22 generates a third, mixed signal or field that is transmitted to, or otherwise
detected by, the RFID reader 30, The mixed signal or ficld may be an addition of both
signals 50 and 32 (for exarople, 100 MHz + 100 kHz), and a subtraction of both signals 50
and 52 (for example, 100 MHz — 100 kHz), with the addition and subiraction signals being
mixed together to provide the new, mixed signal. The RFID reader 32 receives the moxed
signal from the tag 1¥ and discriminates it from the non-acknowledged low frequency

standard response signal 52 from the response controller 34, Because the response
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controller 34 constantly modulates the electric or magnetic ficld, the mixed signal is
received by the RFID reader 32 as a series of signals, which the RFID reader 32 interprets
as an RFID data response. The RFID reader 32 18 programmed to detect and acknowledge
the mixed signal and send an alert or event signal to a coraputer system within, or remote
from, the establishment 12. The alert or event signal caused by an event (such as an
attempted theft) may then trigger an alarm 62 that the tag 18, which may be secured to

article for sale, is leaving the premises.

As noted above, the RFID reader 32 may transmit the alert or event signal regarding
the event to the central monitoring station 60. The central monitoring station 60 may then
activate the alarm 62, Optionally, upon receipt of the mixed signal, the RFID reader 32 way
transmit an alert signal regarding an event that is directly received by an alarm system,

which then activates the alarm 62.

Thus, the system 30 roay utilize a standard RFID reader 32, which is configured to
detect RFID tags, to detect a mixing element, such an EAS microwave tag, without the need
for a separate and distinct thett detection and deterrence system. Instead, the RFID reader
32 may operate in a normal fashion, but, with the addition of the response controlier 34,
may simultancously be able to detect theft detection and deterrence tags as they are
proxiroate an electric or magnetic field between the detection merobers 16. Therefore, a
business owner may simply utilize a standard RFID system, phas a low-cost response
controlier 34, to detect and deter theft, without the need for a costly separate and distinct
theft detection and deterrence system. The RFID reader 32 is able to detect the mixing
clernent 22, which may be an EAS microwave tag, without the RFID reader 32 varying with
respect to a normal mode of operation. That is, the mixing clement 22 appears o the RFID
reader 32 as an RFID tag, through the modulated electric or magnetic field generated by the

respouse controller 34,

Alternatively, the system 30 way operate without discernable detection members 16.
Instead, the RFID reader 32 and the response controller 34 may simply operate as discussed
above. The mixing clerent 22 within the tag 18 way simply generate a mixed signal based
on reception of the ultra-high frequency signal transmitted from the RFID reader 32, and the

low frequency signal transmitted from the response controller 34, In this manner, the RFID

10
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reader 32 and the response controlier 34 may be positioned proximate the doors 14 of the

establishment 12,

Figure 4 illustrates a flow chart of a process of operating an object detection syster,
according to an embodiment of the present disclosure. At 100, the RFID reader transmits an
ultra-high frequency interrogation signal. The RFID reader may counstantly send ultra-high

frequency interrogation signals throughout operation.

At 102, it is determined whether the mixing element, such as encased in a tag, or on
or within a label of a product package, 1s within the vicinity of g detecting ficld. As
explained above, the presence of the mixing element 1s detected when a mixed signal is

detected by the RFID reader.

if the mixing clement is not within the detecting ficld, then, at 104, the interrogation
signal 1s received by the respouse controller. In respouse, at 106, the response controller
transmits a modulated, low frequency standard response signal back to the RFID reader.
However, the RFID reader 1s designed or programmed to disregard the low frequency
standard response signal. Thus, at 108, the RFID reader ignores or otherwise declines to
acknowledge the modulated, low frequency standard response signal, and the process

returns to 100,

If, however, the mixing element is within the detecting field, then at 110, the nuxing
clement receives the ultra-high frequency signal and the modulated, low frequency standard
response signal. Upon receiving the two signals, the characteristics of the mixing element,
such as a diode or variable capacitor change, and thereby generate a new signal or field,
which is a mixed signal or field, at 112, The nuxed signal may be, for example, a signal

that mixes the sum of the signals and the difference of the signals.

At 114, the mixed signal is then received or otherwise detected at the RFID reader.
The RFID reader is designed or programmed to discern and acknowledge the mixed signal.
Thus, at 116, the RFID reader acknowledges receipt of the mixed signal or field, Theu, at
118, the RFID reader sends an alert {either to the contral monitoring station or directly to an
alarm system) based ou receipt or detection of the mixed signal. An alarm may then be

triggered, and the process returns to 100,

i1
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Thus, embodiments provide a system and method for detecting the presence of a
mixing element, such as an EAS tag, through an RFID reader and a response controller,
The RFID reader and the response controller may be housed within a commmon enclosure.
Embodiroents provide a sysiern and method that utilizes RFID infrastructare to provide thett
detection and deterrence without the need for a separate and distinct system, such as an EAS
system. Embodiments provide a system and method in which an RFID reader detects a
mixing element, such as an EAS microwave tag, in a similar manner as the RFID reader

detects an RF1D tag.

it is to be understood that the above description is intended fo be illustrative, and not
restrictive. For example, the above-described erobodiments (and/or aspects thereof) roay be
used in combination with each other. In addition, many medifications may be made to
adapt a particular situation or material to the teachings of the mvention without departing
from its scope. Dimensions, types of materials, orientations of the various components, and
the number and posttions of the various components described herein are mtended to define
parameters of certain embodiments, and are by no means limiting and are merely exemplary
cmbodiments. Many other embodiments and modifications within the spirit and scope of
the clairas will be apparent to those of skill 10 the art upon reviewing the above description.
The scope of the invention should, thercfore, be determined with reference to the appended
claims, along with the full scope of cquavalents to which such clairos are entitled. In the
appended claims, the terms "inchuding” and "in which"” are used as the plain-English
cquivalents of the respective terms "comprising” and "wherem.” Morcover, in the following

N

claims, the terms "first,” "second,” and "third,” ¢tc. are used merely as labels, and are not
mtended to impose numerical requirements on their objects. Further, the limitations of the
following claims are not written in means — plus-function format and are not intended to be
interpreted based on 35 U.S.C. § 112, sixth paragraph, unless and until such claim
timitations expressly use the phrase “weans for” followed by a statement of function void of

further structure.
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CLAIMS:
1. A system for detecting the presence of an object, the system comprising:

a radio frequency identification (RFID) reader configured to transmit a plurality of

interrogation signals;

a response controller that is configured to receive the plurality of interrogation signals

and respond by transmitting a plurality of standard response signals; and

a mixing element that is configured to generate a mixed signal when in the presence of
the plurality of interrogation signals and the standard response signals, wherein the RFID
reader outputs an event or alert signal upon receipt of the mixed signal, and wherein the

mixing element is associated with the object.

2. The system of claim 1, wherein the plurality of standard response signals are
modulated.
3. The system of claim 1, wherein the plurality of standard response signals are

transmitted at a low frequency, and wherein the plurality of interrogation signals are

transmitted at an ultra-high frequency.

4. The system of claim 1, wherein the mixed signal mixes the plurality of

standard response signals and the plurality of interrogation signals.

5. The system of claim 1, further comprising at least one detection member

configured to generate one or both of an electric or magnetic field.

6. The system of claim 5, wherein the at least one detection member is

operatively connected to the response controller.

7. The system of claim 1, further comprising a tag, wherein the mixing element is

encased within the tag.
8. The system of claim 7, wherein the tag further comprises an RFID inlay.

9. The system of claim 1, wherein the mixing element is part of a label on a

product or product packaging.

12433333/P129711
(12433333_1):6MM
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10. The system of claim 1, wherein the mixing element comprises an electronic

article surveillance (EAS) microwave element.

11. The system of claim 1, wherein the RFID reader and the response controller

are contained within a common housing.
12. A method of detecting the presence of an object, the method comprising:
using an RFID reader to transmit a plurality of interrogation signals;
receiving the plurality of interrogation signals at a response controller;

using the response controller to transmit a plurality of standard response signals upon

reception of the plurality of interrogation signals;
disregarding the standard response signals;

generating a mixed signal when a mixing element is in the presence of the plurality of
interrogation signals and the plurality of standard response signals, wherein the mixing

element is associated with the object; and
outputting an alert signal through the RFID reader upon receipt of the mixed signal.

13. The method of claim 12, wherein the using the response controller comprises

modulating the plurality of standard response signals.

14. The method of claim 12, further comprising transmitting the plurality of
standard response signals at a low frequency, and transmitting the plurality of interrogation

signals at an ultra-high frequency.

15. The method of claim 12, wherein the generating the mixed signal comprises

mixing the plurality of standard response signals and the plurality of interrogation signals.

16. The method of claim 12, generating one or both of an electric or magnetic

field.

12433333/P129711
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17. The method of claim 12, wherein the mixing element is part of a label on a
product or product packaging.

18. The method of claim 12, wherein the mixing element comprises an electronic

article surveillance (EAS) microwave element.

ADT Services GmbH
Patent Attorneys for the Applicant/Nominated Person
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