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METHODS, COMPUTER PROGRAM
PRODUCTS, TERMINALS AND SYSTEMS
FOR PROVIDING LOCATION REPORTING
OF RFID ENABLED MOVEABLE OBJECTS

BACKGROUND

[0001] Radio Frequency Identification (RFID) refers to the
use of low-cost “tags” embedded in or attached to items that
can store “bar code” type information, as well as more
detailed information about the items. The tags are generally
small labels, or the like, with a miniature embedded antenna.
A tag reader interrogates the tag by transmitting an RFID
signal, which energizes the embedded antenna to provide
power for the tag to transmit a responsive RFID signal to the
reader.

[0002] Various commercial applications have been sug-
gested for RFID tags, particularly in the area of retail mar-
keting and sales. For example, RFID technology may be used
to gather information related to consumer trends, purchasing
habits, consumption rates, etc. It is also known to use RFID
technology in the areas of inventory control, manufacturing
process and control, product accountability and tracking sys-
tems, etc. Manufacturers, shippers, and retailers may be able
to follow a given product through their respective systems
from initial production through to point of sale using RFID
tags. It has been suggested that other applications may
include shopping carts that automatically charge a bank
account, refrigerators that connect to the Internet to automati-
cally reorder items, and interactive televisions linked to such
refrigerators that will feed targeted commercials and special
offers to consumers.

[0003] RFID readers have been incorporated into various
electronic devices such as Personal Data Assistants (PDAs)
and mobile cellular telephones.

SUMMARY

[0004] Embodiments according to the invention can pro-
vide methods, computer program products, terminals, and
systems for providing location information associated with
moveable objects. Methods of some embodiments include
periodically receiving identification (ID) information at a first
terminal from a moveable object via a Radio Frequency Iden-
tification (RFID) signal and updating location information
associated with the ID information to provide updated loca-
tion information for the moveable object. Such embodiments
may also include evaluating the ID information relative to the
first terminal to determine if the moveable object is associated
with the first terminal and sending the location information to
a second terminal, if the moveable object is associated with
the second terminal.

[0005] In some embodiments, the first terminal includes a
mobile terminal and the second terminal includes a stationary
terminal. In some embodiments, sending the location infor-
mation includes providing a map including the location infor-
mation on a display of the second terminal.

[0006] In some embodiments, updating location informa-
tion includes determining new location information associ-
ated with the ID information using Global Position System
(GPS) information for the first terminal responsive to the
periodically received ID information and updating the loca-
tion information with the GPS information to provide the
updated location information for the moveable object.
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[0007] In some embodiments, updating location informa-
tion includes determining new location information associ-
ated with the ID information using network location informa-
tion for the first terminal responsive to the periodically
received ID in formation and updating the location informa-
tion with the network location information to provide the
updated location information for the moveable object.

[0008] Some embodiments may include activating a loca-
tion ignore flag, wherein if the location ignore flag is activated
to an ignore state, then the location information is not sent to
the second terminal.

[0009] Insome embodiments, the movable object includes
one of multiple movable objects having respective unique ID
information, the multiple movable objects configured to
transmit the respective unique ID information to the first
terminal via RFID signals. Some such embodiments may
include providing a most recently known location informa-
tion for the multiple movable objects. In some embodiments,
providing the most recently known location information
includes providing the most recently known location infor-
mation via a webpage available via the Internet. A Some
embodiments include a computer program product config-
ured to operate according to the methods described herein.

[0010] Devices according to embodiments of the present
invention may include a mobile terminal. Some embodiments
of the mobile terminal include a mobile terminal transceiver
circuit, a Radio Frequency Identification (RFID) interface
circuit configured to periodically receive identification (ID)
information from a movable object via an RFID signal from
movable objects equipped with RFID tags and a processor
circuit, coupled to the mobile terminal transceiver circuit, the
processor circuit configured to coordinate the operation of the
mobile terminal including the mobile terminal transceiver
circuit and configured to transmit ID information to a data-
base to determine if the ID information is associated with the
mobile terminal.

[0011] Some embodiments include a location circuit con-
figured to determine location information corresponding to
the mobile terminal. In some embodiments, the location cir-
cuit is further configured to provide location information
corresponding to the mobile terminal using GPS information.

[0012] Insomeembodiments, the location circuit is further
configured to provide location information corresponding to
the mobile terminal using communication network location
information corresponding to the mobile terminal.

[0013] In some embodiments, if the ID information is not
associated with the mobile terminal, a location information
message is generated and sent to all associated terminal that is
associated with the ID information. In some embodiments,
the location information message includes a map including
the location information on a display of the associated termi-
nal.

[0014] Embodiments of the present invention may also
include systems for providing location information associ-
ated with movable objects. Embodiments of such systems
may include a database that is configured to associate mul-
tiple terminals and respective ID information corresponding
to moveable objects, a first terminal that is configured to
receive identification (ID) information from a movable object
via Radio Frequency Identification (RFID) signal and gener-
ate location information corresponding to the location of the
first terminal, and a second terminal that is associated with the
ID information corresponding to the movable object, the sec-
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ond terminal is configured to receive the ID information and
location information corresponding to the first terminal.
[0015] Some embodiments include a comparison circuit
thatis configured receive the ID information corresponding to
the moveable object from the first terminal and determine if
the first terminal is associated with the moveable object. In
some embodiments, the comparison circuit is further config-
ured to determine that the second terminal is associated with
the moveable object.

[0016] Some embodiments include means for updating
location information associated with the ID information and
means for sending updated location information to the second
terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIGS. 1 and 2 are schematic diagrams of mobile
terminals according to some embodiments of the invention
and exemplary base station transceivers.

[0018] FIG. 3 is a block diagram illustrating systems for
providing location information associated with moveable
objects according to some embodiments of the present inven-
tion.

[0019] FIG. 4 is a flow diagram illustrating operations for
providing location information associated with moveable
objects according to some embodiments of the present inven-
tion.

[0020] FIG. 5 is a flow diagram illustrating operations for
providing location information associated with moveable
objects according to some embodiments of the present inven-
tion.

[0021] FIGS. 6A and 6B are sequential schematic diagrams
illustrating an exemplary application using some embodi-
ments of the invention.

[0022] FIGS. 7A and 7B are sequential schematic diagrams
illustrating an exemplary application using some embodi-
ments of the invention.

[0023] FIG. 8 is a schematic diagram illustrating an exem-
plary application using some embodiments of the invention.

DESCRIPTION OF EMBODIMENTS
ACCORDING TO THE INVENTION

[0024] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which illus-
trative embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout. As used
herein the term “and/or” includes any and all combinations of
one or more of the associated listed items.

[0025] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and this specific disclosure and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

Mar. 5, 2009

[0026] It should be emphasized that the term “comprises/
comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of
one or more other features, integers, steps, components or
groups thereof.

[0027] 1t will be understood that although the terms first
and second may be used herein to describe various compo-
nents these components should not be limited by these terms.
These terms are only used to distinguish one component from
another. Thus, for example, a first component discussed
below could be termed a second component without depart-
ing from the teachings of the present invention.

[0028] It will be understood that the invention may be prac-
ticed with any terminal that operates in a communications
network. For example, some embodiments may be practiced
with mobile terminals and/or stationary terminals. A mobile
terminal may be, for example, a single or dual mode cellular
radiotelephone with or without a multi-line display; a Per-
sonal Communications System (PCS) terminal that may com-
bine a cellular radiotelephone with data processing, facsimile
and data communications capabilities; a Personal Data Assis-
tant (PDA) that can include a mobile terminal, pager, Internet/
intranet access, Web browser, organizer, calendar and/or a
global positioning system (GPS) receiver; and a conventional
laptop and/or palmtop receiver or other appliance all of which
include a radiotelephone transceiver.

[0029] 1t will be understood mobile terminals according to
the invention may operate in any type of wireless communi-
cations network. In some embodiments according to the
invention, for example, the network may provide services
broadly labeled as PCS (Personal Communications Services)
including advanced digital cellular systems conforming to
standards such as IS-136 and IS-95, lower-power systems
such as DECT (Digital Enhanced Cordless Telephone), data
communications services such as CDPD (Cellular Digital
Packet Data), and other systems such as CDMA-2000, that
are proposed using a format commonly referred to as Wide-
band Code Division Multiple Access (WCDMA).

[0030] As described herein in greater detail, in some
embodiments according to the invention, a first terminal peri-
odically receives unique Identification (ID) Information from
RFID tags coupled to moveable objects, such as a wallet, a
briefcase, a set of keys, rental equipment, etc. The first termi-
nal can then send the ID information to a database to deter-
mine if the moveable object is associated with the first termi-
nal. If the moveable object is not associated with the first
terminal, the first terminal can determine location informa-
tion, using for example GPS and/or location information that
is available through a network in which the first terminal
communicates.

[0031] Additionally, a second terminal that is associated
with the ID information for each moveable object may receive
the location information. As the location information is peri-
odically determined, the second terminal may receive
updated location information for the moveable objects. This
can continue periodically for each of the moveable objects if
the moveable object remains within RFID range to receive
and transmit to the first terminal.

[0032] Althoughdiscussed in the context of RFID, embodi-
ments herein are not so limited. In this regard, other technolo-
gies capable of wirelessly providing identification informa-
tion are contemplated herein. For example, other near-field
communication (NFC) devices such as Bluetooth capable
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and/or magnetically encoded and/or triggered devices may be
utilized herein to provide identification information.

[0033] Reference is now made to FIGS. 1 and 2, which are
schematic diagrams of mobile terminals according to some
embodiments of the invention and exemplary base station
transceivers. Although some embodiments of the present
invention are discussed herein as being included as part of a
mobile terminal, for example, mobile terminal 20 of FIG. 1,
embodiments of the present invention are not limited to this
configuration. Embodiments of the present invention may be
included in any wired and/or wireless device capable of com-
municating over a network such as, for example, the Internet,
a Local Area Network (LAN), and/or a Wide Area Network
(WAN), among others, without departing from the scope of
the present invention.

[0034] FIGS. 1 and 2 include a mobile terminal 20 and a
base station transceiver 24 in a wireless communications
network. The mobile terminal 20 includes a portable housing
23 and may include a man machine interface 26, a display 28,
a speaker 32, a microphone 34, a transceiver 36, and a
memory 38, any of which may communicate with a processor
42. Further, mobile terminals 20 according to some embodi-
ments of the present invention may further include a Radio
Frequency Identification (RFID) interface circuit 45. The
processor 42 can be any commercially available or custom
MiCroprocessor.

[0035] The transceiver 36 typically includes a transmitter
circuit 44 and a receiver circuit 46, which respectively trans-
mit outgoing radio frequency signals to the base station trans-
ceiver 24 and receive incoming radio frequency signals, such
as voice signals and/or data signals, from the base station
transceiver 24 via an antenna 48. The antenna 48 may be an
embedded antenna, a retractable antenna and/or any antenna
known to those having skill in the art without departing from
the scope of the present invention. Radio frequency signals
transmitted between the mobile terminal 20 and the base
station transceiver 24 may comprise both traffic and control
signals (e.g., paging signals/messages for incoming calls),
which are used to establish and maintain communication with
another party and/or destination. The processor 42 may sup-
port various functions of the mobile terminal 20 including
Internet applications and communications.

[0036] As used herein, the term “mobile terminal” may
include: a cellular radiotelephone with or without a multi-line
display; a Personal Communications System (PCS) terminal
that may combine a cellular radiotelephone with data pro-
cessing, facsimile and data communications capabilities; a
Personal Digital Assistant (PDA) that can include a radiotele-
phone, pager, Internet/intranet access, Web browser, orga-
nizer, calendar and/or a Global Positioning System (GPS)
receiver; a gaming device, an audio video player, and a con-
ventional laptop and/or palmtop portable computer that may
include a radiotelephone transceiver.

[0037] Insome embodiments of the present invention, the
base station transceiver 24 comprises the radio transceiver(s)
that defines an individual cell in a cellular network and com-
municates with a mobile terminal 20 in other terminals in the
cell using a radio-link protocol. In some embodiments, the
base station transceiver 24 is configured to communicate with
one or more devices comprising a database 110. Although
only a single base station transceiver 24 is shown, it will be
understood that many base station transceivers may be con-
nected through, for example, a mobile switching center and
other devices to define a wireless communications network.
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[0038] The processor 42 may be implemented using a vari-
ety of hardware and software. For example, operations of the
processor 42 may be implemented using special-purpose
hardware, such as an Application Specific Integrated Circuit
(ASIC) and programmable logic devices such as gate arrays,
and/or software or firmware running on a computing device
such as a microprocessor, microcontroller or digital signal
processor (DSP). The processor 42 may provide digital signal
processing operations such as scanning for an acceptable
control channel, camping on a control channel (including
maintaining synchronization with the base station that com-
municates with the mobile terminal 20), Voice Activated Dial-
ing (VAD) services, performing media operations and the
like.

[0039] The database 110 may be implemented in a variety
of data processing equipment including, for example, servers,
desktop computers, mainframes, mobile terminals and/or net-
work processors using wireless and/or wired communica-
tions. The database 110 may include multiple fields corre-
sponding to uniquely identified movable objects 100. For
example, fields may include ID information, terminal infor-
mation associated with the movable object 100, descriptive
information regarding the movable object 100, and/or
updated location information.

[0040] Although the present invention may be embodied in
communication devices or systems, such as the mobile ter-
minal 20, the present invention is not limited to such devices
and/or systems. Instead, the present invention may be embod-
ied in any apparatus that is capable of communicating over
communications networks according to embodiments of the
present invention. Additionally, the present invention may be
embodied in any device that features an object identification
function and a location determination function.

[0041] The mobile terminal 20 includes a Radio Frequency
Identification (RFID) interface circuit 45 that can transmit
RFID signals to the RFID tags and can periodically receive
identification (ID) information that uniquely identifies the
RFID tags coupled to moveable objects 100. RFID refers to
the use of radio frequency signals to read information stored
in a small device, sometimes referred to as an “RFID tag”” The
“tag” can be attached to the moveable objects 100 and may be
any shape/size that can be incorporated into/on the moveable
objects 100. The moveable objects 100 can be wallets, keys,
mobile telephones, clothing, automobiles, and may even be
included in printed inks on, for example, paper. Other move-
able objects 100 can also incorporate RFID tags.

[0042] The information stored in the tag can be identifica-
tion (ID) information that can uniquely identify the moveable
object 100 associated with the tag. For example, two different
moveable objects 100 can have respective tags that each store
different ID information that can be used by the mobile ter-
minal 20 to distinguish the two moveable objects 100. It will
be understood that the RFID interface circuit 45 includes an
RFID antenna (not shown) via which the RFID signals are
transmitted/received. The R-ID antenna can be included in
the antenna system 48 or can be a separate structure (internal
orexternal). The mobile terminal 20 can also include an RFID
tag that includes ID information that uniquely identifies the
mobile terminal 20 (as a moveable object 100 according to
some embodiments of the invention).

[0043] In operation, the ID information stored in the RFID
tag can be “read” by transmitting an RF signal from the RFID
interface circuit 45 to energize an RF antenna associated with
the tag, if the tag is within transmit range of the RFID inter-
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face circuit 45. Once energized, the tag transmits an RFID
signal including the ID information stored in the tag using a
tag transmitter circuit. It will be understood that the energy
imparted to the tag antenna can be used to power the tag
transmitter circuit and ancillary circuits used by the tag to
transmit. Accordingly, the tag may not require a battery or
other on-board power source, which are sometimes referred
to as passive RFID tags. In some embodiments, the tag
antenna may be configured to provide attenuation over dis-
tances greater than an immediate proximity. The RFID inter-
face circuit 45 can receive the RFID signal transmitted by the
tag (if within range of the tag transmitter) including the ID
information that uniquely identifies the moveable object 100.
The RFID tags are discussed further, for example, on the
Internet at idtechex.com/pdfs/en/O728973822.pdf, which is
hereby incorporated herein by reference. In some embodi-
ments, the tag may also be capable of receiving and/or storing
data, such as, for example, location information.

[0044] A memory 38 can store computer program instruc-
tions that, when executed by the processor 42, carry out the
operations described herein and shown in the figures. The
memory 38 can be non-volatile memory, such as EEPROM
(flash memory), that retains the stored data while power is
removed from the memory 38. The memory 38 can also store
a location information table including location information,
such as most recently known location information/time infor-
mation as to when the most recently known location informa-
tion was established, settable/clearable alarm flags, other IDs,
and other location information according to embodiments of
the invention. In some embodiments, location information
may be stored on other devices, such as, for example, servers,
other terminals, and/or identification tags, among others.
[0045] In some embodiments, a database and/or portions
thereof may be implemented within a mobile terminal 20. For
example, a mobile terminal 20 may include ID information
for movable objects 100 that are associated with the mobile
terminal 20. In this manner, if the movable object 100 is
associated with the mobile terminal 20, a communication to
an external database to determine an association of the mov-
able object 100 may be precluded.

[0046] In some embodiments, if a settable/clearable loca-
tion ignore flag associated with a particular moveable object
100 is in the set state, the mobile terminal 20 will not receive
location information corresponding to the moveable object
100 that is identified by another terminal in another location.
For example, a user may not want location information
regarding amoveable object that is in a known location and/or
in possession of a known party.

[0047] Referring to FIG. 2, in some embodiments, a mobile
terminal may include alocation circuit 47 that is configured to
determine the location information of the mobile terminal 20.
In this manner, location information may be determined for a
movable object 100 based on the ID information received firm
the moveable object 100 via an RFID interface circuit 45. In
some embodiments according to the invention, the location
circuit 47 is a Global Positioning System (GPS) location
circuit, including a GPS receiver circuit, that uses, for
example, any available GPS or assisted GPS based location
approach in conjunction with a GPS satellite system 274.
Such approaches are commonly referred to as assisted-GPS,
which is defined, for example, in specification numbers 3GPP
TS 04.31,3GPP TS 03.71 and 3GPP TS 04.35.

[0048] In some embodiments, the location circuit 47 is a
network location circuit that uses location information pro-
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vided by the network, such as a base station ID, that has
location information associated therewith. In some embodi-
ments, the location circuit 47 is a local area network location
circuit that uses location information provided via a local
wireless network to determine the location information for
the moveable objects 100. Other location determination
approaches may be used. In some embodiments, the local
area network is a WLAN compliant network. In some
embodiments, the local wireless network is a Bluetooth com-
pliant interface. In any event, the local wireless network can
be used to provide information to the location circuit 47 to
determine the location information that can be applied to the
moveable objects 100 in communication with the mobile
terminal 20.

[0049] It will be understood that the location information
determined by the mobile terminal 20 may be determined and
maintained separately from the periodic receipt of identifica-
tion information from the moveable objects 100. In other
words, the mobile terminal 20 may operate the location deter-
mination circuit separately from the RFID interface circuit.
For example, the location circuit 47 may periodically deter-
mine the location of the mobile terminal 20 and make the
location information available in the memory 38 or a register
of the mobile terminal 20. When the identification informa-
tion is received at the mobile terminal 20, the location infor-
mation made available in the memory 38 or the register can be
accessed and entered into a location information table in
association with the identification information for the move-
able object 100.

[0050] In some embodiments, the location circuit 47 may
include and/or work in conjunction with a motion detection
circuit. For example, once the location is determined, if the
motion detection circuit does not detect motion, the location
determination circuit 47 may be disabled to conserve on-
board power until the mobile terminal 20 changes location
again, as detected by the motion detection circuit.

[0051] Tt will be further understood that the determination
of the location information can be provided on a variable
basis, such as every 30 seconds or every minute, depending on
the user preference and the available services. It will be fur-
ther understood that offsets to the location information may
be determined at the time of reception of the identification
information and applied to the location information available
in the memory 38 or the register.

[0052] Reference is now made to FIG. 3, which is a block
diagram illustrating systems for providing location informa-
tion associated with moveable objects according to some
embodiments of the present invention. A first terminal 150 is
configured to periodically receive ID information from a
movable object 100 via, for example, RFID. The first terminal
150 is communicatively coupled to a database 160. The data-
base 160 is configured to associate multiple terminals and
respective ID information corresponding to multiple movable
objects. For example, the database 160 may include informa-
tion corresponding to an association between the movable
object 100 and a second terminal 170.

[0053] Asillustrated, the first terminal 150 does not have an
association with the movable object 100. The first terminal
150 communicates with a location information source 180.
The location information source 180 provides location infor-
mation to the first terminal 150 that may correspond to the
location of the movable object 100. In some embodiments,
the first terminal 150 may transmit location information to the
database 160, which may transmit ID information and loca-
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tion information corresponding to the movable object 100 to
the second terminal 170. In this manner, the second terminal
170 may be notified of the location of the movable object 100
by virtue of proximity between the movable object 100 and
the first terminal 150. Although, as illustrated, the second
terminal 170 receives location information from the database
160, in some embodiments, the database 160 may be used
primarily for data storage and/or lookup functions. For
example, location and ID information may be sent to the
second terminal 170 via another network device and/or from
the first terminal 150 via the communications network.
[0054] Insomeembodiments, the second terminal 170 and/
or the first terminal 150 may be mobile or stationary. For
example, the second terminal 170 may be a stationary device
is associated with the movable object 100. The association
between the second terminal 170 and the movable object 100
may arise from common ownership and/or use, such as, for
example, where a user is a user and/or owner of both the
second terminal 170 and the movable object 100. In some
embodiments, the first terminal 150 may be a mobile terminal
that, by virtue of its mobility, becomes proximate the movable
object 100. In some embodiments, the first terminal 150 may
be a stationary terminal that becomes proximate the movable
object 100 by virtue of the mobility of the movable object
100. For example, if the movable object 100 may be moved
into proximity with the first terminal 150.

[0055] Reference is now made to FIG. 4, which is a flow
diagram illustrating operations for providing location infor-
mation associated with moveable objects according to some
embodiments of the present invention. Operations start when
the first terminal receives ID information from the movable
object (block 200). The ID information may be received via a
wireless data transmission, such as, for example, RFID. The
1D information is transmitted to a database (block 202). The
database is configured to provide association information
between multiple movable objects and their corresponding
terminals, users and/or owners. For example, using associa-
tion information in the database, the operations can determine
whether if the movable object is associated with a second
terminal (block 204).

[0056] Ifthe movable objectis not associated with a second
terminal, then no further action may be taken regarding the
interaction between the first terminal and the movable object
(block 204). Alternatively, if the movable object is associated
with a second terminal, a location of the first terminal may be
determined. Thus, the location information for the movable
object may be provided (block 206). The location information
corresponding to the movable object may be sent to the sec-
ond terminal (block 208). In this manner, where an owner of
the second terminal and the movable object is unable to recall
the location of the movable object, location information cor-
responding to the movable object may be received when
another terminal (first terminal) becomes proximate the mov-
able object. For example, a user may unknowingly drop his
keys in some public place. When another terminal becomes
proximate the lost keys, the association and location informa-
tion may be determined and subsequently transmitted to the
second terminal.

[0057] Another example may include multiple traveling
companions sharing a common resource, such as, for
example a travel book. In the case when one of the travelers
wishes to use the resource, the location may be determined
relative to which of the travelers is in possession of the
resource.
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[0058] In some embodiments, a first terminal owner may
find and retrieve the lost keys. In such embodiments, the
location information may be updated and sent to the user. In
some embodiments, an individual not owning a terminal may
find and retrieve the lost keys. In such embodiments, the keys
may become proximate a terminal, stationary or mobile, that
is capable of receiving the identification information from the
lostkeys. By virtue of proximity with the terminal and receipt
of the identification information, the user may receive loca-
tion information corresponding to the lost keys.

[0059] Reference is now made to FIG. 5, which is a flow
diagram illustrating operations for providing location infor-
mation associated with moveable objects according to some
embodiments of the present invention. Operations may
include periodically receiving ID information at a first termi-
nal from a movable object in via RFID (block 220). In some
embodiments, the first terminal is a mobile terminal and is
configured to receive the ID information by virtue of prox-
imity with the movable object. In some embodiments, the first
terminal is a stationary terminal and may become proximate
the movable object by virtue of the mobility of the movable
object.

[0060] Location information associated with the ID infor-
mation may be updated to provide updated location informa-
tion for the movable object (block 222). In some embodi-
ments, updating location information includes determining
new location information associated with the ID information
using Global Position System (GPS) information for the first
terminal. In some embodiments, the location information is
determined responsive to the periodically received identifica-
tion information. The location information may then be
updated with the GPS information to provide updated loca-
tion information for the movable object. In some embodi-
ments, updating location information includes determining
new location information associated with the identification
information using network location information for the first
terminal. The location information can be updated with the
network location information to provide updated location
information for the movable object. In some embodiments,
location information may be stored and/or updated within the
first terminal for periodic transmission and/or retransmission
in the case of, for example, a temporary reduction in commu-
nication capacity.

[0061] The ID information may be evaluated to determine
if the object is associated with the first terminal (block 224).
In some embodiments, evaluating the ID information may
include comparing the ID information to a data in a database.
In some embodiments, portions of the database may be imple-
mented within a mobile terminal. For example a mobile ter-
minal may include ID information for movable objects asso-
ciated with a mobile terminal. A database may include
information associated with the unique ID information, such
as, for example, user information, terminal information, loca-
tion information and/or status information. User information
may include an identity of the user associated with the ID
information corresponding to the movable object. Terminal
information may include terminal identification, network
address, telephone number, e-mail address, and/or terminal
type, among others. Status information may include flags
and/or other control bits corresponding to lost/found status,
ignore status and/or active/inactive state. If the ID informa-
tion is evaluated to determine that the movable object is
associated with the first terminal (block 225) then location
information corresponding to the movable object may be
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updated without further action (block 227). In this manner, if
the movable object becomes lost or misplaced, the first ter-
minal may be used to determine recently updated location
information.

[0062] Ifthe movable objectis not associated with a second
terminal (block 229) then no further action is taken (block
231). If the movable object is associated with a second ter-
minal (block 229), then location information corresponding
to the movable object may be sent to the second terminal
(block 226). In this manner, the location of the movable object
may be provided to the second terminal so that the movable
object may be potentially retrieved. In some embodiments,
sending the location information includes providing a map
including location information on a display of the second
terminal. In some embodiments, operations may optionally
include activating a location ignore flag (block 228). If the
location ignore flag is activated to an ignore state then the
location information is not sent to the second terminal. For
example, in the case where a movable object is intentionally
placed and/or left in a condition that is not proximate the
second terminal, location information corresponding to the
movable object may be unwanted and/or unnecessary. In
some embodiments, a lost flag may be utilized such that
location information will not be provided for movable object
unless the lost flag is activated to a lost state.

[0063] In the embodiments described herein, a movable
object may include one of multiple movable objects having
respective unique ID information such that the multiple mov-
able objects are configured to transmit their respective unique
identification information to the first terminal via RFID sig-
nals. In such embodiments, most recently known location
information may be provided for all of the multiple movable
objects.

[0064] Reference is now made to FIGS. 6A and 6B, which
are sequential schematic diagrams illustrating an exemplary
application using some embodiments of the invention. Refer-
ring to FIG. 6A, a first user possessing a first user terminal
traverses a first path 251 that begins at a first starting location
250 and ends at a first ending location 254. As the first user
traverses the first path 251 he unknowingly drops a movable
object 252. Referring to FIG. 6B, a second user, possessing a
second user terminal, traverses a second path 261 that begins
at a second starting location 261 and ends at a second ending
location 264. As the second user traverses the second path
261, the second user terminal becomes proximate the mov-
able object 252. In accordance with embodiments described
herein, the second user terminal receives ID information cor-
responding to the movable object 252. The ID information
may be evaluated and it may be determined that the movable
object 252 is associated with the first user and/or a first user
terminal. Location information corresponding to the location
of'the second user terminal may be determined and a message
including location of the movable object 252 may be sent to
the first user terminal. In this manner, the first user may be
informed as to the location of the movable object 252 by
virtue of the proximity between the second user terminal and
the movable object 252.

[0065] Reference is now made to FIGS. 7A and 7B, which
are sequential schematic diagrams illustrating an exemplary
application using some embodiments of the invention. Refer-
ring to FIG. 7A, a first user possessing a first user terminal
traverses a first path 251 that begins at a first starting location
250 and ends at a first ending location 254. As the first user
traverses the first path 251 he unknowingly drops a movable
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object 252. Referring to FIG. 7B, a second user possessing a
second user terminal traverses a second path 261 that begins
at a second starting location 261 and ends at a second ending
location 264. As the second user traverses the second path
261, she finds and retrieves, moves and/or removes the move-
able object 252. In this manner, the second user terminal
becomes proximate the movable object 252. In accordance
with embodiments described herein, the second user terminal
receives 1D information corresponding to the movable object
252. The ID information may be evaluated and it may be
determined that the movable object 252 is associated with the
first user and/or the first user terminal. Location information
corresponding to the location of the second user terminal may
be determined and a message including location of the mov-
able object 252 may be sent to the first user terminal. As the
second user traverses the second path, the location informa-
tion corresponding to the location of the second user terminal
may be updated and provided to the first user and/or first user
terminal. In this manner, the first user may be informed as to
the updated location of the movable object 252.

[0066] Reference is now made to FIG. 8, which is a sche-
matic diagram illustrating an exemplary application using
some embodiments of the invention. A first user 270 possess-
ing a first user terminal coordinates with the second user 280
possessing a second user terminal for the first user 270 to take
possession of a movable object 282 that is associated with the
second user 280. For example, the first user 270 may be
renting a car from the second user 280. When a first user 270
takes possession of the movable object 282, the first user
terminal receives ID information from the movable object
282 based on their proximity. The ID information is evaluated
and determined to be associated with the second user 280. A
message including the ID information and location informa-
tion may be sent to the second user terminal. In this manner,
the second user 280 is notified when and where the first user
270 takes possession of the movable object 282. In the context
of'the rental car example provided above, the rental car com-
pany receives a message confirming the time and place that
the renter takes possession of the car. Moreover, in some
embodiments, the rental car company may receive updated
location information by virtue of the ID information received
by the renter’s terminal.

[0067] Inasimilar, non-illustrated example, a user location
may be reported by virtue of identification information cor-
responding to a movable object carried by the user. For
example, an employer may determine an employee location
using the methods described herein by virtue of a movable
object carried and/or possessed by the employee.

[0068] As will be appreciated by one of skill in the art, the
present invention may be embodied as a method, device,
system, or computer program product. Accordingly, the
present invention may take the form of an entirely hardware
embodiment, a software embodiment or an embodiment
combining software and hardware aspects all generally
referred to herein as a “circuit” or “module.” Furthermore, the
present invention may take the form of a computer program
product on a computer-usable storage medium having com-
puter-usable program code embodied in the medium. Any
suitable computer readable medium may be utilized includ-
ing hard disks, CD-ROMs, optical storage devices, a trans-
mission media such as those supporting the Internet or an
intranet, or magnetic storage devices.

[0069] Computer program code for carrying out operations
of the present invention may be written in an object oriented
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programming language such as Java®, Smalltalk or C++.
However, the computer program code for carrying out opera-
tions of the present invention may also be written in conven-
tional procedural programming languages, such as the “C”
programming language and/or a lower level assembler lan-
guage. The program code may execute entirely on the user’s
computer, partly on the user’s computer, as a stand-alone
software package, partly on the user’s computer and partly on
a remote computer or entirely on the remote computer. In the
latter scenario, the remote computer may be connected to the
user’s computer through a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using an
Internet Service Provider).

[0070] Furthermore, the present invention was described in
part above with reference to flowchart illustrations and/or
block diagrams of methods, apparatus (systems) and com-
puter program products according to embodiments of the
invention. It will be understood that each block of the flow-
chart illustrations and/or block diagrams, and combinations
of'blocks in the flowchart illustrations and/or block diagrams,
can be implemented by computer program instructions.
These computer program instructions may be provided to a
processor of a general purpose computer, special purpose
computer or other programmable data processing apparatus
to produce a machine, such that the instructions, which
execute via the processor of the computer or other program-
mable data processing apparatus, create means for imple-
menting the functions/acts specified in the flowchart and/or
block diagram block or blocks.

[0071] These computer program instructions may also be
stored in a computer-readable memory that can direct a com-
puter or other programmable data processing apparatus to
function in a particular manner, such that the instructions
stored in the computer-readable memory produce an article of
manufacture including instruction means which implement
the function/act specified in the flowchart and/or block dia-
gram block or blocks.

[0072] The computer program instructions may also be
loaded onto a computer or other programmable data process-
ing apparatus to cause a series of operational steps to be
performed on the computer or other programmable apparatus
to produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

[0073] The figures illustrate the architecture, functionality,
and operations of some embodiments of methods, systems,
and computer program products for of providing location
information associated with moveable objects. In this regard,
each block may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that in other implementations, the function(s)
noted in the blocks may occur out of the order noted in the
figures. For example, two blocks shown in succession may, in
fact, be executed substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending on the
functionality involved.

[0074] In the drawings and specification, there have been
disclosed embodiments of the invention and, although spe-
cific terms are employed, they are used in a generic and
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descriptive sense only and not for purposes of limitation, the
scope of the invention being set forth in the following claims.

What is claimed:

1. A method of providing location information associated
with moveable objects comprising:

periodically receiving identification (ID) information at a

first terminal from a moveable object via a Radio Fre-
quency Identification (RFID) signal;

updating location information associated with the ID infor-

mation to provide updated location information for the
moveable object;

evaluating the ID information relative to the first terminal

to determine if the moveable object is associated with
the first terminal; and

sending the location information to a second terminal, if

the moveable object is associated with the second termi-
nal.

2. The method of claim 1, wherein the first terminal com-
prises a mobile terminal and the second terminal comprises a
stationary terminal.

3. The method of claim 2, wherein sending the location
information comprises providing a map including the loca-
tion information on a display of the second terminal.

4. The method of claim 1, wherein updating location infor-
mation comprises:

determining new location information associated with the

ID information using Global Position System (GPS)
information for the first terminal responsive to the peri-
odically received ID information; and

updating the location information with the GPS informa-

tion to provide the updated location information for the
moveable object.

5. The method of claim 1, wherein updating location infor-
mation comprises:

determining new location information associated with the

ID information using network location information for
the first terminal responsive to a the periodically
received ID information; and

updating the location information with the network loca-

tion information to provide the updated location infor-
mation for the moveable object.

6. The method of claim 1, further comprising activating a
location ignore flag, wherein if the location ignore flag is
activated to an ignore state, then the location information is
not sent to the second terminal.

7. The method of claim 1, wherein the movable object
comprises one of a plurality of movable objects having
respective unique ID information, the plurality of movable
objects configured to transmit the respective unique ID infor-
mation to the first terminal via RFID signals.

8. The method of claim 7, further comprising providing a
plurality of most recently known location information for the
plurality of movable objects.

9. The method of claim 8, wherein providing the plurality
of most recently known location information comprises pro-
viding the plurality of most recently known location informa-
tion via a webpage available via the Internet.

10. A computer program product configured to operate
according to the method of claim 1.

11. A mobile terminal comprising:

a mobile terminal transceiver circuit;

a Radio Frequency Identification (RFID) interface circuit

configured to periodically receive identification (ID)
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information from a movable object via an RFID signal
from movable objects equipped with RFID tags; and

a processor circuit, coupled to the mobile terminal trans-

ceiver circuit, the processor circuit configured to coor-
dinate the operation of the mobile terminal including the
mobile terminal transceiver circuit and configured to
transmit ID information to a database to determine if the
ID information is associated with the mobile terminal.

12. The mobile terminal of claim 11, further comprising a
location circuit configured to determine location information
corresponding to the mobile terminal.

13. The mobile terminal of claim 12, wherein the location
circuit is further configured to provide location information
corresponding to the mobile terminal using Global Position
System (GPS) information.

14. The mobile terminal of claim 12, wherein the location
circuit is further configured to provide location information
corresponding to the mobile terminal using radio frequency
triangulation techniques.

15. The mobile terminal of claim 12, wherein the location
circuit is further configured to provide location information
corresponding to the mobile terminal using communication
network location information corresponding to the mobile
terminal.

16. The mobile terminal of claim 11, wherein if the ID
information is not associated with the mobile terminal, a
location information message is generated and sent to an
associated terminal that is associated with the ID information.

17. The mobile terminal of claim 16, wherein the location
information message comprises a map including the location
information on a display of the associated terminal.
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18. A system for providing location information associated
with movable objects, the system comprising:

a database that is configured to associate multiple terminals
and respective ID information corresponding to move-
able objects;

a first terminal that is configured to receive identification
(ID) information from a movable object via Radio Fre-
quency Identification (RFID) signal and generate loca-
tion information corresponding to the location of the
first terminal; and

a second terminal that is associated with the ID information
corresponding to the movable object, the second termi-
nal is configured to receive the ID information and loca-
tion information corresponding to the first terminal.

19. The system of claim 18, further comprising a compari-
son circuit that is configured receive the ID information cor-
responding to the moveable object from the first terminal and
determine if the first terminal is associated with the moveable
object.

20. The system of claim 19, wherein the comparison circuit
is further configured to determine that the second terminal is
associated with the moveable object.

21. The system of claim 18, further comprising:

means for updating location information associated with
the ID information; and

means for sending updated location information to the
second terminal.
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