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articles are deposited, the RFID tags on the articles are read, the inventory database (S) is updated, and an activation antenna (17) is
energized to form an activation zone through which the articles pass as they fall through the housing, thus activating the attached EAS tags.
The magnetic fields used for activation and deactivation are magnetic media safe for use with articles containing magnetic recording media.
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SELF-CHECKOUT/SELF-CHECK-IN RFID AND ELECTRONIC ARTICLE
SURVEILLANCE SYSTEM

CROSS REFERENCES TO RELATED APPLICATIONS
N/A

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT
N/A

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a self-checkout/check-in system incorporating radio
frequency identification (RFID) and electronic article surveillance (EAS), and more
particularly to a self-checkout/check-in system for self-rental and/or purchase of audio and
video products, libraries, and other asset or inventory tracking applications.
Description of the Related Art

EAS systems are well known for the prevention or deterrence of unauthorized
removal of articles from a controlled area. In a typical EAS system, EAS markers or tags
designed to interact with an electromagnetic field located at the exits of the controlled area

are attached to articles to be protected. If an EAS tag is brought into the electromagnetic

field or “interrogation zone”, the presence of the tag is detected and appropriate action 1s

taken, such as generating an alarm. For authorized removal of the article, the EAS tag can
be deactivated, removed or passed around the electromagnetic field to prevent detection by
the EAS system. For check-in or return of the article to the controlled area, the EAS tag
must be activated or re-attached to once again provide theft deterrence. Because of the
desirability of source tagging, in which EAS tags are applied to articles at the point of
manufacturing or distribution, it is preferable that the EAS tags are deactivatable and

activatable rather than removed from the articles. In addition, passing the article around
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the interrogation zone presents other problems because the EAS tag remains active and can
interact with EAS systems in other controlled areas inadvertently activating those systems.

In addition to EAS, there is presently a need to provide self-checkout and self-
check-in of articles from controlled areas by automatically gathering data about the article
and correlating that data with stored inventory, pricing, and authorization data. The data
can be any data gathered, stored, or used pertaining to an article or object to be protected,
monitored, retained, sold, inventoried, or otherwise controlled or distributed in some
manner. For example, for self-checkout/check-in, a retail establishment, such as a video
rental store, must gather information pertaining to article identification, price, and
inventory, as well as checkout authorization and/or payment data. After capturing the
relevant inventory data, the establishment must then activate or deactiyate the EAS labels
attached to the articles and update an inventory database.

There are presently systems known that provide for activation/deactivation of EAS
labels tied to scanning and capture of data associated with an article for automated
checkout applications. Capture of data is accomplished through the use of bar codes.
Presently, bar codes can provide some of the data that is needed to be captured. However,
bar codes can only provide a small amount of read only data and the bar code reader or
scanner must be visually aligned with the bar code to properly read the bar code, slowing
the checkout or inventory process, as well as creating problems when used for self-
checkout/check-in.

U.S. patent no. 5,777,884, to Belka et al., discloses an article inventory and
tracking system that can be used for self-checkout/check-in. The system of the ‘884 patent
consists of a receiving compartment specifically designed to receive an article such as a
videocassette in a specific orientation. The videocassette has a bar code and EAS label
attached to known locations such as the top for the bar code and on a specific edge for the
EAS label. When a cassette is placed within the receiving compartment, the bar code and
the EAS label must always be positioned in the same known locations. A bar code reader
or scanner can read the bar code data, and the EAS label can be activated or deactivated
according to the particular transaction.

The bar code must be oriented in “line of sight” with the bar code reader for proper
data capture. The bar code reader must be pre-positioned so that the bar code on the

cassette will be in “sight” of the bar code when the cassette is positioned within the
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compartment. Only one bar code can be read at a time.

The EAS label utilized in the ‘884 patent, as disclosed in U.S. patent
no. 3,765,007, requires a relatively high magnetic field level for activation and
deactivation, which can degrade prerecorded magnetic media.  Activation and
deactivation is accomplished by exciting a coil wound around a magnetic core. The air
cap of the core is very small, producing a magnetic field that is very high at the gap and
falls off rapidly away from the gap. The high gradient of the nonuniform magnetic field
thus produced provides the ability to prevent harm to the videotape. If the EAS label is
positioned in close proximity to the activator/deactivator antenna, the field levels can be
adjusted high enough for activation/deactivation, and because the field level falls off
rapidly, the videotape is not damaged.

. Thus, the ‘884 disclosure contains several limitations. In the ‘884 disclosure,
only one cassette at a time can be placed within the receiving compartment, in a fixed
orientation, for bar code data capture and activation/deactivation of an EAS label. The
use of bar code data capture limits the amount of data that can be captured and requires
the bar code reader to be aligned with the bar code, which requires a specific position or
location for bar code placement on the cassette, and a specific placement of the cassette.

The EAS label also must always be positioned in the same location on the
cassette, and the cassette must be positioned in a specific orientation to activate/deactivate
the EAS label and to prevent harm to the magnetic media from the activation/deactivation
field. The EAS label must be positioned on the cassette so that the EAS label is
proximate the EAS activation/deactivation antenna so the field can be high enough for
activation/deactivation near the EAS label, and low enough near the magnetic media to
prevent damage to the recording thereon. If the cassette is placed into the
activation/deactivation electromagnetic field in an orientation other than with the EAS
label proximate the EAS antenna, the magnetic media will be damaged due to the high
field level that must be generated for activation/deactivation.

A need exists to provide a self-checkout/check-in and EAS system that can
process one or more articles simultaneously.

Another need exists to provide a self-checkout/check-in and EAS system that
activates and deactivates EAS tags without detectably degrading magnetic media.

Still another need exists to provide a self-checkout and EAS apparatus that reads

[R:ALIBCC]46721.doc:wxb
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simultaneously without detectably degrading magnetic media, and updates a stored
inventory database.

A further need exists to provide a self-check-in and EAS apparatus that reads a
plurality of RFID tags simultaneously, activates a plurality of EAS tags simultaneously

without detectably degrading magnetic media, and updates a stored inventory database.

BRIEF SUMMARY OF THE INVENTION

In accordance with a first aspect of the invention, there is provided a system for
self-check-in of an article and activation of an electronic article surveillance (EAS) tag,
comprising an activatable EAS tag associated with the for theft deterrence; an RFID tag
associated with the article for storage and communication of tag data associated with the
article; a housing having an aperture adapted to receive the article in a preselected
orientation; means for activation of the EAS tag; an RFID reader adjacent the housing for
reading the RFID tag and deriving a signal from the tag data; an inventory database
containing inventory data associated with the article; a processor responsive to the signal
from the RFID reader for retrieving the inventory data from the inventory database, the
processor triggering the means for activation to activate the EAS tag, and updating the
inventory data in the inventory database for check-in of the article and means connected
to the housing for sensing the articles within the housing, the processor being responsive
to the means for sensing to count the number of articles received into the housing.

In accordance with a second aspect of the invention, there is provided a system
for self-check-in of an article and activation of an electronic article surveillance (EAS)
tag, comprising an activatable EAS tag associated with the for theft deterrence; an RFID
tag associated with the article for storage and communication of tag data associated with
the article; a housing having an aperture adapted to receive a plurality of the articles in a
preselected orientation; means for activation of the EAS tag; an RFID reader adjacent the
housing for reading the RFID tag and deriving a signal from the tag data; an inventory
database containing inventory data associated with the article; a processor responsive to
the signal from the RFID reader for retrieving the inventory data from the inventory
database, the processor triggering the means for activation to activate the EAS tag, and
updating the inventory data in the inventory database for check-in of the article and

means connected to the processor for sensing each article placed into the housing for

_Monﬁming an RFID tag is read for each article, the processor generating an error signal
Q

Or articles sensed without associated RFID tag data.

[R\LIBCC]46721.doc:wxb
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In accordance with a third aspect of the invention, there is provided an apparatus
for self-check-in of an article and activation of an electronic article surveillance (EAS)
tag, comprising an activatable EAS tag associated with the article, in a preselected
orientation, for theft deterrence; an RFID tag associated with the article for storage and
communication of tag data associated with the article; an elongated housing having an
aperture at a first end adapted to receive the article in a preselected orientation, the
housing being disposed so that articles placed through the aperture at the first end pass
through the elongated housing and exit the housing at a second end; means for activation
of the EAS tag, the means for activation including a transmitter and an EAS activation
coil, the coil disposed around at least a portion of the elongated housing adjacent and
responsive to the transmitter for generating an activation electromagnetic field within the
elongated housing when triggered for activation of the EAS tag, the EAS tag having a
length positioned on the article to pass through the activation coil in an axial orientation
when the article passes through the elongated housing; an RFID reader disposed on the
elongated housing adjacent the first end for reading the RFID tag and deriving a signal
from the tag data; an inventory database containing inventory data associated with the
article and a processor responsive to the signal from the RFID reader for retrieving the
inventory data from the inventory database, the processor triggering the transmitter to
generate the activation electromagnetic field to activate the EAS tag when the article is
deposited through the aperture, and updating the inventory data in the inventory database
for check-in of the article.

In accordance with a fourth aspect of the invention, there is provided a system
for self-checkout of an article and deactivation of an electronic article surveillance (EAS)
tag, comprising a deactivatable EAS tag associated with the article for theft deterrence; an
RFID tag associated with the article for storage and communication of tag data associated
with the article; a housing having a cavity adapted to simultaneously receive a plurality of
the articles in a preselected orientation; means adjacent the cavity for deactivation of the
EAS tag; an RFID reader adjacent the cavity for reading the RFID tag and deriving a
signal from the data; an inventory database containing inventory data associated with the
article and a processor responsive to the signal from the RFID reader for retrieving the
inventory data from the inventory database, the processor triggering the means for
deactivation to deactivate the EAS tag, and updating the inventory data in the inventory

database for checkout of the article.
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In accordance with a fifth aspect of the invention, there is provided an apparatus
for self-checkout of an article and deactivation of an electronic article surveillance (EAS)
tag, comprising a deactivatable EAS tag associated with the article, in a preselected
orientation, for theft deterrence; an RFID tag associated with the article for storage and
communication of tag data associated with the article; a housing having a cavity adapted
to simultaneously receive a plurality of the articles in a preselected orientation; means for
deactivation of the EAS tag, the means including an antenna coil disposed around at least
a portion of the cavity, the EAS tag having a length oriented axially within the coil when
the EAS tag is disposed on the article within the cavity; an RFID reader disposed adjacent
the cavity for reading the RFID tag and deriving a signal from the tag data; means
connected to the housing for transaction verification; means for display of at least a
portion of the data; an inventory database containing inventory data associated with the
article and a processor responsive to the signal from the RFID reader for retrieving the
inventory data from the inventory database, the processor triggering the means for
deactivation to deactivate the EAS tag, and updating the inventory data in the inventory
database for checkout.

Objectives, advantages, and applications of the present invention will be made
apparent by the following detailed description of the preferred embodiment of the

invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Figure 1 is a block diagram of one embodiment of the present invention.

Figure 2 is a front perspective view of the preferred embodiment of the present
invention.

Figure 3 is a rear perspective view of the embodiment of Fig. 2.

Figure 4 is a front perspective view of the embodiment of Fig. 2 including a
freestanding enclosure.

Figure S is a rear perspective view of the embodiment of Fig. 2 including a
freestanding enclosure.

Figure 6 is a diagram of the deactivation zone and RFID read zone for the
embodiment of Fig. 2.

Figure 7 is a plot of the peak magnetic field generated within the deactivation

_zone of the present invention.

Figure 8 is a flow chart of the self-checkout process.

[R:\LIBCC]46721.doc:wxb
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Figure 9 is a preferred embodiment of the present invention for self-check-in.
Figure 10 is a plot of the peak magnetic field generated within the activation
zone of the present invention.

Figure 11 is a flow chart of the self-check-in process.

DETAILED DESCRIPTION OF THE INVENTION
Overview

Broadly, a self-checkout/check-in and EAS system is provided. For theft
deterrence, an EAS tag is connected to an article. In a preferred embodiment, the article
is a videocassette, but can be nearly any article in which theft deterrence and self-
checkout/check-in are desired. The EAS tag interacts with an EAS interrogation zone
that is typically disposed in a location suitable for theft deterrence, such as near the exits
of a business establishment. The interrogation zone consists of an electromagnetic field
formed by transmission from an EAS transmitter and antenna. An EAS receiver and
receive antenna responsive to the interaction of the EAS tag detects an active EAS tag
within the interrogation zone. For self-checkout and self-check-in the EAS tag is
activatable and deactivatable.

An EAS activation antenna and an EAS deactivation antenna are located in
suitable locations for check-in and checkout, respectively, of the article. The antennas are
each connected to a conventional EAS transmitter or transmitters for generation of the
activation and deactivation electromagnetic fields respectively. Alternately, one antenna
can be utilized for both activation and deactivation.

An RFID tag is connected to the article for storage and communication of
various tag data associated with the article, such as but not limited to, inventory, pricing,
manufacturer authentication, purchase and return information. An RFID reader is located
in a suitable location for reading the RFID tag during checkout/check-in, and derives a
signal from the tag data.

RFID solves the problems associated with data capture discussed hereinabove
and utilizes radio frequency (RF) interrogation and reply frequencies to capture data
pertaining to articles of interest. In RFID, a tag that responds with RF identification
information, in response to an RF interrogation signal, is attached, in any location, to an
article to be identified. At present, RFID tags are well suited to provide article
identification information, pricing information, inventory control, and can receive and

tore information such as the date and place of sale, sales price, and article manufacturing
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authenticity information. However, RFID tags are not well suited to EAS applications
because of limited detection range as well as being prone to shielding and detuning when
proximate certain materials, which can result in missed EAS detection. Presently EAS
tags and RFID tags must both be attached to an article if identification and reliable
protection of the article are desired.

A processor, responsive to the signal from the RFID reader, correlates the
captured tag data with inventory data stored in an inventory database. For checkout, the
processor activates the deactivation transmitter and antenna to deactivate the EAS tag,
and updates the stored inventory database. A price signal for designating the price of the
article for checkout can be generated. For check-in, the processor energizes the activation
transmitter and antenna to activate the EAS tag, and updates the stored inventory database
for check-in of the article. A separate RFID reader can be utilized for checkout and
check-in of articles, and the RFID readers can be separated in location for convenience.

The RFID tag can include a programmable memory, which may be changed by
an RFID writer, which writes to the RFID tag’s programmable memory to effect changes
therein. RFID readers can have bi-directional communication and can be used to write to
the RFID tag. Alternately, a separate RFID writer can be used for writing to the RFID
tag. 4

To solve the problem of degrading magnetic media when activating or
deactivating the EAS label, an EAS label made of a special low energy magnetic material
can be utilized that is activated and deactivated at relatively lower field levels. U.S.
patent no. 5,729,200 to Copeland et al., the disclosure of which is incorporated herein by
reference, discloses an EAS label material that is activated and deactivated at field levels
lower than other conventional EAS Ilabel types. The disclosed tag is a
magnetomechanical EAS tag, which employs an active magnetostrictive element, and a
biasing element, which is a magnet that provides a biasing magnetic field. The EAS tag
is a low energy tag because the material used for the biasing element is magnetized and
demagnetized at low field levels. The EAS label material disclosed in the ‘200 reference
can be activated and deactivated at field levels below that which can detectably degrade
pre-recorded magnetic media.

Still further, a housing is provided with a cavity to receive a plurality of articles

for checkout. A deactivation antenna is located adjacent or around at least a portion of
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housing adjacent the cavity so that RFID tags attached to the articles can be read.. Once
the RFID tags are read, a display can be utilized to indicate information about the articles.
The information could be title and price for videocassettes, or other information relevant
to the particular article.

A verification can be performed on whether the user attempting the transaction is
authorized. Authorization can be accomplished, for example, by reading a magnetic strip
on a membership card. Next, a method of payment must be verified such as by reading a
magnetic strip on a credit card and verifying account information. Alternately,
authorization for a transaction can be granted to any user that can verify payment. Thus,
for example, no membership card need be utilized and only a credit card would be
necessary. In another embodiment, a membership card could be prepaid or utilized to
direct a billing statement such that no credit card would be needed at checkout.

Once the user and/or transactions are verified, a stored inventory database is
updated with the checkout information, and the deactivation transmitter/antenna is
energized to deactivate the EAS labels connected to the articles. A message can be
flashed on a display reminding the user to remove all articles, and any membership or
credit cards utilized. A plurality of articles can be plaéed into the cavity simultaneously.
The RFID tags can be read simultaneously, and the EAS tags can be deactivated
simultaneously.

As fully explained herein, the deactivation electromagnetic field is maintained
below a maximum field strength, so when the articles contain magnetic media, such as
videotape, pre-recorded video information will not be detectably degraded. The field is
maintained above a minimum field strength so the EAS tags will be fully deactivated.
EAS tags are connected to videocassettes in a known orientation. The housing is sized
such that the videocassettes are inserted narrow end first so the orientation of the EAS tag
within the electromagnetic field is known to facilitate deactivation. The orientation of the
EAS tag is such that the length of the EAS tag is oriented axially within the deactivation
field. Thus, the cassette can be rotated on axis a full 360° within the deactivation field
and the EAS tag will be deactivated but pre-recorded magnetic media will not be
degraded.

Still further, the housing is adapted to receive a plurality of articles for check-in.
An activation antenna is located adjacent or around at least a portion of the housing so

that the deactivation electromagnetic field is located within the housing for activation of
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EAS tags attached to the articles. An RFID reader is also positioned adjacent the housing
so that RFID tags attached to the articles can be read.

In a preferred embodiment the housing is elongated with an entrance aperture at
one end for receiving the articles. The housing is positioned such that the articles placed
into the entrance aperture drop through the housing and out of an exit aperture located at
the end opposite the entrance aperture. The RFID reader is preferably located near the
entrance aperture, and the EAS activation antenna is preferably located between the RFID
reader and the exit aperture. A container can be provided at the exit aperture to collect
the articles that pass through the housing.

Once an article is placed into the entrance aperture, the RFID tag is read, and the
activation transmitter and antenna are energized to activate the EAS tag. The store’s
inventory database is updated, and information about the article can be displayed.

A separate sensor can be used to sense articles as they enter the housing, and a
sensor counter can be incremented for each article deposited into the housing. If an
article is deposited into the check-in housing without a valid RFID read, an error message
can be generated. A valid RFID read can increment an RFID counter which can be
compared to the sensor counter.

As fully explained herein, for articles containing magnetic media such as
videocassettes, the activation electromagnetic field is maintained below a maximum level
safe for magnetic media, but high enough to activate the EAS tags. The EAS tags are
connected to the videocassette in a known orientation relative to the cassette. The
entrance aperture to the housing is sized such that the videocassettes must be deposited
narrow end first. Therefore, the EAS tags pass through the activation electromagnetic
field in a known orientation to facilitate activation. The orientation of the EAS tag is such
that the length of the EAS tag is oriented axially within the activation field. Thus, the
cassette can be rotated a full 360° on axis within the activation field and the EAS tag will
be activated but pre-recorded magnetic media will not be degraded. A plurality of RFID
tags can be read simultaneously and a plurality of EAS tags can be activated
simultaneously.

For self-check-in operation, the user simply drops the videocassettes into the
housing aperture. The videocassettes fall through the housing into a container at the exit
end of the housing. As the cassettes pass through the housing, the RFID tags are read, the
EAS tags are activated, and the store’s inventory database is updated. Furthermore, a

display can be used to display information on the returned items, as well as display error
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messages if needed. The error messages can alert store personnel to articles that have
been deposited into the housing, but did not have a valid RFID read for whatever reason.
The store personnel can correlate the actual returned articles with the indicated returned
articles to identify the article that may have, for example, been returned to the wrong
store.

Details of Embodiments

Referring to Fig. 1, one embodiment of the present invention is illustrated
generally at 1, and includes inventory database 5, checkout subsystem 7, and check-in
subsystem 9. Inventory database 5 stores conventional asset and/or inventory tracking
data. Checkout subsystem 7 includes processor 3, RFID reader 18, antenna 16 including
a suitable transmitter for EAS deactivation, and can include display 8 and transaction
verification reader 21, which can be a magnetic card reader or equivalent. Check-in
subsystem 9 includes processor 33, RFID reader 19, antenna 17 including a suitable
transmitter for EAS activation, sensor 11 for detection of returned articles, and can
include display 13.

In an alternate embodiment, antenna 16 can also include a suitable transmitter for
activation in which case checkout subsystem 7 along with inventory database 5 can
perform both checkout and check-in operations. In this embodiment, check-in
subsystem 9 would not be needed. Alternately, antenna 17 can include a suitable
transmitter for deactivation in which case check-in subsystem 9 along with inventory
database 5 can perform both checkout and check-in operations. In this embodiment,
checkout subsystem 7 would not be needed. Details and operation of the above will
become apparent by the following discussion of the preferred embodiment of the present
invention.

Referring to Fig. 2, a preferred embodiment of the checkout subsystem 7 is
illustrated including housing 2 having cavity 4 for receiving a plurality of articles 6. In
the preferred embodiment, articles 6 are videocassettes, but can be nearly any other
articles useable in the self-checkout/check-in system of the present invention. Housing 2
and cavity 4 would be conformed to the particular article, such as books or other
merchandise. The checkout subsystem 7 may also include display 8, user operable
pushbuttons 10. For transaction verification 21, a slot 12 can be provided for insertion
and reading of membership identity cards, credit cards, and the like. Slot 14 can be used

for dispensing user transaction written receipts.
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Referring to Fig. 3, EAS deactivation antenna 16 and a pair of RFID readers 18
is illustrated. The self-checkout subsystem 7 is primarily intended for self-checkout, but,
as fully explained below, deactivation antenna 16 can also be used to activate EAS tégs,

so that self-check-in is also possible using the embodiment as illustrated at 7.
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Figs. 4 and 5 illustrate the self-checkout subsystem 7 of the present invention
disposed in a freestanding enclosure 20. Enclosure 20 can house an EAS
deactivation/activation transmitter or transmitters, a pfocessor 3, RFID reader/writer
electronics, and other electronics and power distribution circuitry (not individually
illustrated but jointly represented at 23). . Alternately, self-checkout subsystem 7 may be
located within a wall or other location (not shown).

Fig. 6 illustrates the deactivation zone 22 disposed within cavity 4. EAS tag 24,
and RFID tag 26 are illustrated on videocassette 6. RFID tag 26 can be disposed in any
orientation and at anyhlo‘éat'ion on cassette 6 and RFID reader antenna can read the RFID
tag. EAS tag 24 will always‘ be positioned on cassette 6 such that the EAS tag will be
positioned with the ‘tag length axially oriented within the deactivation_magnetic field
within deactivation zone 22, as illustrated in Fig. 6. Thls is accomplished By properly
orienting EAS tag 24 onto cassette 6 as illustrated in Fig. 6, and by sizing cavity 4 such
that cassette 6 must always be inserted narrow end first as best shown in Fig. 2.

EAS tag 24 is a low energy magnetomechanical tag as disclosed in U.S. patent no.
5,729,200, the disclosure of which is incorporated herein by reference. A
magnetomechanical EAS tag employs an active magnetostrictive element, and a biasing
element, which is a magnet that provides a biasing magnetic field. The EAS tag is a low
energy tag because the material used for the biasing element is magnetized and
demagnetized at low field levels. As disclosed in the ‘200 patent, a peak AC field level of
at least 25 Oersted (Oe) along the label length everywhere in the deactivation zone is
required for deactivation. An AC pulse having a decaying signal envelope commonly
known as “ringdown” forms the deactivation electromagnetic field. A peak field level of
25 Oe is the field level reéuired for deactivation when the magnetic field is oriented along
the length of the biasing element as disclosed in the ‘200 patent. The EAS tag can be
properly oriented within the magnetic field generated within the deactivation zone when
placed in a known orientation on the cassette, and then cqntrolling the orientation of the
cassette within cavity 4. Cassette 6 can be rotated 360 degrees as long as EAS tag 24 is
oriented with the tag length axially positioned within the magnetic field. If the EAS tag is
oriented in a random manner, the magnétic field will need to be adjusted to a higher level
to deactivate the EAS tag. However, a higher field level may degrade prerecorded

magnetic media.
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Referring to Fig. 7, a two dimensional plot of the peak magnetic field generated
within deactivation zone 22 is illustrated. In this embodiment, deactivation antenna 16 is
comprised of two circular coils of 16 cm diameter, represented by the vertical axis, and
separated by 30 cm, represented by the horizontal axis. The maximum field level for all
magnetic recording media to be safe, or not detectably degraded, is 125 Oe throughout the
deactivation zone, and 200 Oe for videotape. As can be seen in Fig. 7, the peak magnetic
field levels do not exceed 200 Oe within the deactivation zone, and only exceed 125 Oe
very near the antenna coils. However, everywhere in the deactivation zone, the peak level
is greater than 25 Oe, which is the level required for deactivation of the low energy EAS
label. Therefore, a low energy EAS label will be deactivated anywhere within cavity 4, but
videotape recording media will not be harmed. For the more stringent 125 Oe peak level

for other magnetic recording media such as type 1 audio tape, the cavity 4 can be adjusted

in size such that the deactivation zone does not include peak field levels exceeding 125 Oe,

making the deactivation zone 22 safe for all magnetic recording media.

Referring to Fig. 8, operation of self-checkout subsystem 7 is illustrated. For self-
checkout 30, the user places one or more videocassette 6 choices into cavity 4 in housing
2. The RFID reader 18 reads the RFID tag or tags 26 connected to each videocassette 6 to
retrieve the information pertaining to each individual article 32. The information can be
nearly any pertinent information about the article, including manufacturing data such as
date and/or authentication or idem identification information, and in the case of
videocassettes & it can simply be the title and price. The retrieved information can be
displayed 34 on display 8 if desired.

User information can be collected 36 such as by reading a user membership card
and checking account information to verify that the user is authorized 38. A card reader 21
can be utilized and accessed through slot 12, shown in Fig. 2. If the user is authorized,
payment information is obtained 40. Reading a credit card, through slot 12, and verifying
account information to confirm that the transaction is valid 42 can accomplish obtaining
payment information. Alternately, a user may be authorized for the &ansaction by direct
verification of payment 43, by either using a credit card, debit card, or a prepaid
membership card. During the verification process, the user can be asked various questions

at various stages during the transaction. The user can respond to the queries by depressing
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push buttons 10 on housing 2. For example, prior to completing the transaction, the user
may be asked to confirm the purchase intention.

After verification that the transaction is valid 42, the store’s inventory database 5 is
updated 44. The stored inventory database 5 can include stored inventory data consisting
of nearly any type of relevant data about the article. The EAS deactivation antenna 16 and
associated transmitter is energized 46 to deactivate all of the EAS tags 24 within cavity 4.
A message can be flashed 48 on display 8 reminding the user to remove all articles and
cards to end the checkout process 49. If desired, a printed receipt 51 of the transaction can
be obtained at slot 14.

The embodiment of the invention as illustrated in Fig. 2, can also be used to
perform the check-in process, activate the EAS labels and update the inventory database S.
Antenna 16 can be used for activation, or a separate antenna can be utilized within housing
2 for activation (not shown).

Referring to Fig. 9, for self-check-in, the preferred embodiment of the self-check-in
subsystem 9 of the present invention is illustrated including elongated housing 50.
Housing 50 is sized to make certain that one or more videocassettes 6 are inserted narrow
end first through the entrance aperture 52, which ensures that EAS tag 24 is oriented with
the tag length in an axial direction with regard to the activation magnetic field formed
within housing 50 by EAS activation antenna 17. Housing 50 is positioned such that
videocassettes 6 are deposited through entrance aperture 52, drop through housing 50, and
out through exit aperture 56. RFID reader 19, which can be identical to the RFID reader
18 illustrated in Figs. 3 and 6, is located near entrance aperture 52 for reading RFID tags
26. A separate sensor 11, which can be a photo sensor, can be utilized to sense each
videocassette 6 passing through housing 50, and can be used to increment a counter (not
shown).

EAS activation antenna 17, along with an associated transmitter, forms an
activation magnetic field within housing 50 to activate the low energy EAS labels 24. As
disclosed in the ‘200 patent, a magnetic field level of at least 100 Oe along the entire label
length everywhere in the activation zone is required for activation of the label. As stated
hereinabove, the maximum peak magnetic field level that is safe for magnetic recording
media is 125 Oe. A field level of 100 Oe is the field level required for activation when the
magnetic field is oriented along the length of the biasing element as disclosed in the ‘200
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patent. The EAS tag can be properly oriented within the magnetic field generated within
the activation zone when placed in a known orientation on the cassette, and then
controlling the orientation of the cassette within housing 50. If the EAS tag is oriented in a
random manner, the magnetic field will need to be adjusted to a higher level to activate the
EAS tag. However, a higher field level may degrade prerecorded magnetic media.

Referring to Fig. 10, the activation peak magnetic field level within housing 50 is
illustrated for a solenoid activation coil with a 16-cm diameter, represented by the vertical
axis, and a 30-cm separation, represented by the horizontal axis. As illustrated, the peak
magnetic field is greater than 100 Oe, but does not exceed 125 Oe everywhere within the
activation zone. A low energy EAS label will be activated anywhere within the activation
zone, but magnetic recording media will not be detectably degraded.

Referring to Fig. 11, operation of self-check-in subsystem 9 is .illustrated. For self-
check-in 60, thé user deposits one or more videocassettes 6 into entrance aperture 52 of
housing 50. Sensor 11 can be used to detect 62 each videocassette 6 as it enters housing
50, and can increment a counter 64. Activation antenna 17 is energized 66 to activate EAS
tag 24. Article identification data from RFID tag 26 is read 67. Verification that RFID tag
26 is read by RFID reader 19 is performed 68. Verification can be accomplished by
checking that each increment of counter 64 is accompanied by an RFID read. If the RFID
tag 26 was not read an error message can be generated 70. For example, if someone
returns a videocassette from another store, the RFID tag 26 may not be present, and no
RFID read will occur.

If the RFID tag 26 is correctly read, article inventory data can be retrieved from the
inventory database 71, an RFID counter is incremented 72 for comparison to the sensor
counter, and data concerning the returned articles can be displayed 74. The store’s
inventory database 5 is then updated 76 with the returned article data to end the self-check-
in process 78.

At the exit aperture 56, a container (not shown) can be placed to catch the
videocassettes 6 as they pass through housing 50. An employee of the video store can
collect the videocassettes for return to the store’s shelves. The employee can verify that all
the videocassettes 6 have been properly read by noting any error messages generated, and
by comparing the number of cassettes returned to the number indicated on the sensor

counter. All of the EAS tags 24 connected to the videocassettes 6 will have been activated,
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S0 an attempt to remove any of the returned videocassettes 6 will trigger an alarm per
conventional EAS sensors suitably positioned at the exits of the store.

The embodiment of the present invention illustrated in Fig. 2, which is the
preferred embodiment as described above for self-checkout, can be used for activation, and
hence self-check-in. For self-check-in, the activation zone must include a magnetic field
distribution as illustrated in Fig. 10, or an equivalent field that can activate low energy
EAS tags without detectably degrading prerecorded magnetic media.

In addition, the preferred embodiment of the present invention as described above
for self-check-in, illustrated in Fig. 9, can be used for deactivation, and hence self-
checkout. For self-checkout, the deactivation zone must include a magnetic field
distribution as illustrated in Fig. 7, or an equivalent field that can deaqtivate low energy
EAS tags without detectably degrading prerecorded magnetic media. If the articles to be
used with the present invention system do not contain magnetic media, then restriction of
the activation and deactivation magnetic field to below 125 Oe, or 200 Oe for videotape, is
not required.

In the embodiments described above, RFID tags 26 can include programmable
memory, and RFID readers 18 and 19 can also write to the RFID tag 26 and be used to
reprogram the RFID tag memory. Thus, data can be updated within each RFID tag, which
can be read at the next checkout or check-in.

It is to be understood that variations and modifications of the present invention can
be made without departing from the scope of the invention. It is also to be understood that
the scope of the invention is not to be interpreted as limited to the specific embodiments
disclosed herein, but only in accordance with the appended claims when read in light of the

forgoing disclosure.
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CLAIMS
What is claimed is:
1. A system for self-check-in of an article and activation of an electronic article:
surveillance (EAS) tag, comprising: |

an activatable EAS tag associated with the for theft deterrence;

an RFID tag associated with the article for storage and communication of tag data:
associated with the article;

a housing having an aperture adapted to receive the article in a preselected
orientation; | |

means for activation of said EAS tag;

an RFID reader adjacent said housing for reading said RFID tag and deriving a
signal from said tag data; | “ ’

an inventory database containing inventory data associated with the aﬁicle;

a processor responsive to said signal from said RFID reader for retrieving said
inventory data ﬁom said inventory database, said processor triggering said means for
activaﬁon.to activate said EAS tag, and updating saici inventory data in said inventory
database for check-in of the article; and, '

means connected to said housing for sensing the articles within said housing, said
processor being responsive to said means for sensing to count the number of articles

received into said housing.

2. The system as recited in claim 1 wherein said means for activation of said EAS tag

. comprises a transmitter and an EAS activation antenna, said antenna disposed adjacent

said housing and being responsive to said transmitter for generating an activation
electromagnetic field within said housing when triggered for activation of said EAS tag,
said processor triggering said transmitter when said article is deposited through said

aperture into said housing.
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3. The system as recited in claim 2 wherein said antenna is a coil disposed around at

least a portion of said housing, said EAS tag having a length oriented axially within said | .

coil when said EAS tag is disposed on the article and the article is disposed within said

housing.

4. The system as recited in claim 3 wherein said activation electromagnetic field is a
DC field with a maximum field level that is less than a level that detectably degrades

prerecorded magnetic media.

5. The system as recited in claim 4 wherein said activation electromagnetic‘ﬁeld level

is between about 100 Oe and about 200 Oe within said housing.

6. The system as recited in claim 5 wherein said activation elec‘tromagnetii;--ﬁ'eld’ l_'éve'l‘

is between about 100 Oe and about 125 Oe within said housing.

7. The system as recited in claim 1 further comprising means for deactivation of said
EAS tag.
8. The system as recited in claim 1 further comprising means for writing to said RFID -

tag for updating said tag data associated with the article, said means for writing a‘dja’c_en'@ .

said housing and being responsive to said processor.

9. The system as recited in claim 10 further comprising means for deactivation of said

EAS tags.

10. A system for self-check-in of an article and activation of an electronic article
surveillance (EAS) tag, comprising: ‘ |
| an activatable EAS tag associated with the for theft deterrence; | |
an RFID tag associated with the article for storage and communication of tag data

associated with the article;

a housing having an aperture adapted to receive a plurality of the articles in a

p{ese]ected orientation;
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means for activation of said EAS tag;

an RFID reader adjacent said housing for reading said RFID tag and deriving a
signal from said tag data;

an inventory database contaihing inventory data associated with the article; '

a processor responsive to said signal from said RFID reader for retrieving said
inventory data from said inventory database, said processor triggering said means for
activation to activate said EAS tag, and updating said inventory data in said inventory'
database for check-in of the article; and,

means connected to said processor for sensing each article placed into said housing
for confirming an RFID tag is read for each article, said processor generating an error

signal for articles sensed without associated RFID tag data.

11.  The system as recited in claim 10 further comprising means for writing to said
RFID tag for updating said tag data associated with each of the articles, said means for -

writing adjacent said housing and being responsive to said processor.

12.  An apparatus for self-check-in of an article and activation of an electronic article
surveillance (EAS) tag, comprising: | .

an activatable EAS tag associated with the article; in a preselected orientation, for
theft deterrence;

an RFID tag associated with the article for storage and communication of tag data
associated with the article; |

an elongated housing having an aperture at a first end adapted to receive the article
in a preselected orientation, said housing being disposed so that articles placed through

said aperture at said first end pass through said elongated housing' and exit said housing at

a second end;

means for activation of said EAS tag, said means for activation including a
transmitter and an EAS activation coil, said coil disposed around at least a portion of said
elongated housing adjacent and responsive to said transmitter for generating an activation
electromagnetic field within said elongated housing when triggered for activation of said
EAS tag, said EAS tag having a length positioned on said article to pass through said

activation coil in an axial orientation when said article passes through said elongated
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housing;
an RFID reader disposed on said elongated housing adjacent said first
end for reading said RFID tag and deriving a signal from said tag data;
an inventory database containing inventory data associated with the artic_lé; é.nd,
a processor responsive to said signal from said RFID reader for retrieving 'said'.
inventory data from said inventory détabase, .said processor triggering said transmitter to
generate said activation electromagnetic field to activate said EAS tag when said Aarticlc'is.
deposited through said aperture, and updating said inventory data in said .ihventory

database for check-in of the article.

13. '_I'he apparatus as recited in claim 12 further’comprising rheans.for writing to-said

RFID tag disposed adjacent said ﬁfst end pf said elongated housing and being responsive

“to said processor for updating said tag data associated with the article.

14.  The apparatus as recited in claim 12 wherein said activation elecn'orhagilétic ﬁéld :
is a DC field with a maximum field level that is less than a level that detectably d_egr_adés’

prerecorded magnetic media.

15.  The apparatus as recited in claim 14 wherein said activation electrdfn_ag’nétic field -

level is between about 100 O€ and about 200 Oe within said housing.

16.  The apparatus as recited in claim 15 wherein said activation electromagnetic 'fﬁ.eld: .

level is between about 100 Oe and about 125 Oe within said housing.

17.  The apparatus astecited in claim 12 further comprising means for deactivation of

said EAS tag.

li8. A system for self-checkout of an article and deactivation of an electronicar.tiéle. '
surveillance (EAS) tag, comprising: '

a deactivatable EAS tag associated with the article for theft deterrence;

an RFID tag associated with the article for storage and communication of tag data

associated with the article;
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a housing having a cavity adapted to simultaneously receive a plurality of the
articles in a preselected orientation;

means adjacent said cavity for deactivation of said EAS tag;

an RFID reader adjacent said cavity for reading said RFID tag and deriving a signal
from said data; |

an inventory database containing inventory data associated with the article; and,

a processor responsive to said signal from said RFID reader for retrieving said
inventory data from said inventory database, said processor triggering said means for
deactivation to deactivate said EAS tag, and updating said inventory data in said inventory

database for checkout of the article.

19.  The system as recited in claim 18 wherein said means for deactivation of said EAS
tag comprises a transmitter and an EAS deactivation antenna, said antenna disposed |
adjacent said cavity and being responsive to said transmitter for generating a deactivation

electromagnetic field within said cavity when triggered for deactivation of said EAS tag.

20.  The system as recited in claim 19 wherein said antenna is a coil disposed around at

least a portion of said cavity, said EAS tag having a length oriented axially within said coil

when said EA_S tag is disposed on the article and the article is disposed within said cavity.

21.  The system as recited in claim 18 further comprising means for verification of an

authorized checkout, said processor being responsive to said means for verification for

triggering said means for deactivating.

22.  The system as recited in claim 21 wherein said means for verification of an

~ authorized checkout includes means for reading a membership card and verifying

membership.

23.  The system as recited in claim 22 wherein said means for verification of an

authorized checkout includes means for reading a credit card and verifying credit.
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24.  The system as recited in claim 18 further comprising means for writing to said
RFID tag for updating said tag data associated with the article, said mean for writing

disposed adjacent said housing and being responsive to said processor.

25.  The system as recited in claim 20 wherein said deactivation electromagnetic field is

an AC ringdown pulse with a maximum field level that is less than a level that detectably

degrades prerecorded magnetic media.

26.  The system as recited in claim 25 wherein said deactivation electromagnetic field

level is between about 25 Oe and about 200 Oe within said cavity.

27.  The system as recited in claim 26 wherein said deactivation electromagnetic field

level is between about 25 Oe and about 125 Oe within said cavity.

28.  The system as recited in claim 18 further comprising means for activation of said

EAS tag, said means for activation being responsive to said processor.

29.  The system as recited in claim 18 wherein said processor further includes means

for generating a price signal for designating the price of each of the articles and a total

price for checkout.
30.  The system as recited in claim 29 including a display.

31.  The system as recited in claim 18 further comprising means for verification of an
authorized checkout, said processor being responsive to said means for verification for

triggering said means for deactivating.

32.  The system as recited in claim 31 wherein said means for verification of an

authorized checkout includes means for reading a membership card and verifying

membership.
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33.  The system as recited in claim 31 wherein said means for verification of an

authorized checkout includes means for reading a credit card and verifying credit.

34.  The system as recited in claim 18 further comprising means for writing to said

»RPID tag for updating said tag data associated with the article, said mean for writing

disposed adjacent said housing and being responsive to said processor.

35. The system as recited in claim 18 wherein said deactivation electromagnetic field is
an AC ringdown pulseA with a maximum field level that is less than a level that detectablyA

degrades prerecorded magnetic media.

36.  The system as recited in claim 35 wherein said deactivation electromagnetic field =~

level is between about 25 Oe and about 200 Oe within said cavity.

37. The system as recited in claim 36 wherein said deactivation electromagnetic field

level is betweén about 25 Oe and about 125 Oe within said cavity.

38. The system as recited in claim 18 further comprising means for activation of said

EAS tag, said means for activation being responsive to said processor.

39.  An apparatus for self-checkout of an article and deactivation of an electronic article
surveillance (EAS) tag, comprising:
' a deactivatable EAS tag associated with the article, in a preselected orientation, for

theft deterrence; A
an RFID tag associated with the article for storage and communication of tag data

' associated with the article;

a housing having a cavity adapted to simultaneously receive a plurality of the

articles in a preselected orientation;

means for deactivation of said EAS tag, said means including an antenna coil

disposed around at least a portion of said cavity, said EAS tag having a length oriented

‘axially within said coil when said EAS tag is disposed on the article within said cavity';

an RFID reader disposed adjacent said cavity for reading said RFID tag and
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deriving a signal from said tag data;
means connected to said housing for transaction verification;
means for display of at least a portion of said data;
an inventory database containing inventory data associated with the article; and,
a proéessor responsive to said signal from said RFID reader for retrieving said
inventory data from said inventory daiabase, said processor triggering said means for

deactivation to deactivate said EAS tag, and updating said inventory data in said ihventory

database for checkout.

40.  The apparatus as recited in claim 39 wherein said deactivation e]ecu'omagixetié ,
field is an AC ringdown pulse with a maximum field level that is less than a level that

detectably degrades prerecorded magnetic media.

41.  The apparatus as recited in claim 40 wherein said deactivation el_ectromég’ﬁéﬁé‘

field level is between about 25 Oe and about 200 Oe within said cavity.

42.  The apparatus as recited in claim 41 wherein said deactivation .e]ectroma_.gnetiC S

field level is between about 25 Oe and about 125 Oe within said cavity.

43.  The apparatus as recited in claim 39 wherein said means for verification of an -
authorized checkout includes means for reading a membership card and verifying -

membership, said processor being responsive to said means for verification for triggering

said means for deactivating.

44.  The apparatus as recited in claim 39 wherein said means for verification of an

-authorized checkout includes means for reading a credit card and verifying credit, said

processor being responsive to said means for verification for triggering said means for

deactivating.
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45, A system for self-check-in of an article and activation of an electronic article
surveillance (EAS) tag, said system substantially as hereinbefore disclosed with reference

to any one or more of Figs. 1-11 of the accompanying drawings.

46. An apparatus for self-check-in of an article and activation of an electronic article
surveillance (EAS) tag, said apparatus substantially as hereinbefore disclosed with

reference to any one or more of Figs. 1-11 of the accompanying drawings.

47. A system for self-checkout of an article and deactivation of an electronic article
surveillance (EAS) tag, said system substantially as hereinbefore disclosed with reference

to any one or more of Figs. 1-11 of the accompanying drawings.

48. An apparatus for self-checkout of an article and deactivation of an electronic
article surveillance (EAS) tag, said apparatus substantially as hereinbefore disclosed with

reference to any one or more of Figs. 1-11 of the accompanying drawings.

DATED this Twelfth Day of March, 2002
Sensormatic Electronics Corporation
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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