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Methods, systems, apparatuses, and computer readable
media for facilitating reservation for a parking space with a
near field communications (NFC)-enabled device are pro-
vided. A system can include an NFC-enabled parking meter
associated with a parking space and a controller in commu-
nication with the NFC-enabled parking meter for measuring
time and processing payment. A system can include an NFC-
enabled device that upon interfacing with the NFC-enabled
parking meter communicates with the controller to create a
reservation of a parking space.
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SYSTEMS, METHODS, APPARATUSES, AND
COMPUTER PROGRAM PRODUCTS FOR
FACILITATING RESERVATION FOR A
PARKING SPACE WITH A NEAR FIELD
COMMUNICATION-ENABLED DEVICE

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 61/359,137, filed Jun. 28,
2010; the disclosure of which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] The subject matter described herein relates to effect-
ing transactions using wireless near field communications
(“NFC”) devices. More particularly, the subject matter
described herein relates to systems, methods, apparatuses,
and computer program products for using NFC-enabled
devices that allow consumers the ability to reserve and/or pay
for parking spaces managed by NFC-enabled parking meters.

BACKGROUND

[0003] Today, paid parking spaces at public places are man-
aged using parking meters that are expensive and hard to
maintain. Current parking meters that are purely mechanical
cannot easily track usage and collection information. Elec-
tronic parking meters can require a large amount of power,
which can be provided by battery power or an electrical
connection that is connected to an electric power source.
These meters charge users based on pre-defined time slots.
This model of reserving space at parking sites and physically
making payments at the parking meter is inefficient and has
multiple limitations. The current model is very inconvenient
for consumers. The consumer has to make a payment for a
timeslot that is a best effort estimate. The consumer ends up
using either more or less of selected time-slot, the consumer
ends up returning back to pay to reserve more time or be
penalized with a fine.

[0004] Lost revenue is also a problem for any parking
authority managing parking spaces. It can be very expensive
for organizations to manage all expired parking meters.
Although an automated process would eliminate the fines
consumers pay for expired meters, it is expected that the
organization would realize higher revenue from efficient
management of the metered slots.

[0005] Accordingly, there exists a need for cost effective
systems, methods, apparatuses, and computer program prod-
ucts for maximizing efficiencies relating to parking meter
spaces for both consumers and parking authorities that man-
age parking spaces.

SUMMARY

[0006] Methods, systems, apparatuses and computer read-
able media for facilitating reservation of a parking space with
a near field communications (NFC)-enabled device are dis-
closed. According to one aspect, the subject matter described
herein includes a system for facilitating reservation for a
parking space with an NFC-enabled device. The system can
include an NFC-enabled parking meter associated with a
parking space and a controller for measuring time and pro-
cessing payment. The system can also include an NFC-en-
abled device that upon interfacing with the NFC-enabled
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parking meter communicates with the controller to create a
reservation of a parking space.

[0007] According to another aspect, the subject matter
described herein includes a method for facilitating reserva-
tion for a parking space with an NFC-enabled device. The
method includes interfacing an NFC-enabled device with an
NFC-enabled parking meter associated with one or more
parking spaces to receive data from the NFC-enabled parking
meter regarding a parking space. The method also includes
reserving the parking space associated with the NFC-enabled
parking meter through the NFC-enabled device. The method
further includes receiving an electronic confirmation for the
reservation of the parking space at the NFC-enabled device.

[0008] According to further aspect, the subject matter
described herein includes a parking meter apparatus for
facilitating reservation for a parking space with an NFC-
enabled device. The parking meter can include a parking
meter housing positionable proximate to a parking space. The
parking meter can also include a wireless transceiver dis-
posed in the parking meter housing. The wireless transceiver
can be configured to receive and transmit a signal from and to
an NFC-enabled device regarding a parking space to permit
reservation of the parking space associated with the NFC-
enabled parking meter through the NFC-enabled device.
[0009] The subject matter described herein may be imple-
mented in software, in combination with hardware and/or
firmware. For example, the subject matter described herein
may be implemented in software executed by a hardware-
enabled processor. In one exemplary implementation, the
subject matter described herein for facilitating reservation of
a parking space through an NFC-enabled device may be
implemented using a non-transitory computer readable
medium having stored thereon executable instructions that
when executed by the processor of a computer control the
processor to perform steps. Exemplary non-transitory com-
puter readable media suitable for implementing the subject
matter described herein include chip memory devices or disk
memory devices accessible by a processor, programmable
logic devices, and application specific integrated circuits. In
addition, a computer readable medium that implements the
subject matter described herein may be located on a single
computing platform or may be distributed across plural com-
puting platforms.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Preferred embodiments of the subject matter
described herein will now be explained with reference to the
accompanying drawings, wherein like reference numerals
represent like parts, of which:

[0011] FIG. 1 is a schematic diagram illustrating an
embodiment of a system for facilitating reservation for a
parking space with a near field communications (NFC)-en-
abled device according to the subject matter described herein;
[0012] FIG. 2A is a schematic diagram illustrating another
embodiment of a system for facilitating reservation for a
parking space with an NFC-enabled device according to the
subject matter described herein;

[0013] FIG. 2B is a schematic diagram illustrating a further
embodiment of a system for facilitating reservation for a
parking space with an NFC-enabled device according to the
subject matter described herein; and
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[0014] FIG. 3 is a flow chart illustrating an embodiment of
a method for facilitating reservation for a parking space with
an NFC -enabled device according to the subject matter
described herein.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Reference will now be made in detail to the descrip-
tion of the presently disclosed subject matter, one or more
examples of which are shown in the figures. Each example is
provided to explain the subject matter and not as a limitation.
Infact, features illustrated or described as part of one embodi-
ment can be used in another embodiment to yield still a
further embodiment. It is intended that the present subject
matter cover such modifications and variations.

[0016] As used herein, the term “wireless communica-
tions” may include communications conducted at ISO 14443
and ISO 18092 interfaces. These specifications define com-
munication protocols for wireless smart devices operating in
close proximity with a reader antenna.-enabled

[0017] As used herein, the term “wireless transceiver”
refers generally to a device that can receive a signal from and
send a signal to other devices which may include, but are not
limited to, mobile phones, mobile tablet devices, other NFC-
enabled devices, and/or servers. Examples of wireless trans-
ceivers may include, but are not limited, to NFC passive tags,
wireless device readers, or the like.

[0018] As used herein, the terms “passive tag” and “NFC
passive tag” refers generally to a passive NFC or RF tag
device that is powered by an interfacing an NFC-enabled
device. For example, after an NFC-enabled device is brought
in close proximity to create an interface with an NFC passive
tag, the NFC passive tag may be activated by obtaining power
from the electromagnetic field generated by the NFC-enabled
device. For example, an NFC passive tag can be capable of
communicating a variety of information that may include, but
is not limited to, a location identifier, such as a uniform
resource locator (URL), internet protocol (IP) address, or a
uniform resource identifier (URI), tag identification number,
other identification numbers, or the like

[0019] As used herein, the term “wireless device reader”
refers generally to an active reading device that can receive
information from and transmit information to other devices.
For example, wireless device readers can include, but are not
limited to, contactless readers that can obtain information
from other devices through a communication system such as
NFC-enabled devices that use near field communications.
Such wireless device readers may be powered by a power
source that may include but is not limited to a battery or an
electrical connection connected to an electric power source.

[0020] As used herein, the term “NFC-enabled device”
refers to a device with processing capabilities that can con-
duct near field communications with a wireless transceiver,
such as a wireless device reader or NFC passive tag. An
NFC-enabled device may have on-board memory or other
storage capacity, may be written to as well as read from and
may contain one or more applications that perform a particu-
lar function. Some NFC-enabled devices may contain an
operating system and/or user interface. An NFC-enabled
device may include, but is not limited to, contactless cards,
contactless fobs, and mobile phones and PDAs provisioned
with soft cards. In one non-limiting example of near field
communications, an NFC-enabled device may communicate
with a wireless transceiver via inductive coupling of the trans-
ceiver antenna to the device antenna. Two loop antennas, one
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on the device and one on the transceiver, can effectively form
a transformer to generate an electromagnetic field. The wire-
less device transceiver can use amplitude modulation (AM) to
manipulate the radio frequency (RF), or electromagnetic,
field in order to send information to the device. The device, in
turn, can communicate with the transceiver by modulating the
loading on the device antenna, which consequently modu-
lates the load on the device transceiver antenna.

[0021] The terms “tap,” “NFC tap,” and “interface” can be
used to mean the same actions. As used herein, the terms “tap”
and “NFC tap,” in reference to NFC-enable devices and wire-
less transceivers such as device readers or NFC passive tags,
means to provide a close or near field interface between an
NFC-enabled device and a wireless transceiver.

[0022] As used herein, the term “backend server” refers
generally to a device or network that is capable of storing
and/or processing information that can be received via com-
munications such as wired or wireless communications. For
example, backend servers can include, but are not limited to,
computers, servers, wide area networks, local area networks,
cloud computing networks, or the like.

[0023] The present subject matter describes various meth-
ods, systems, and computer readable media that may be uti-
lized to facilitate the use of a wireless NFC-enabled device to
reserve and/or pay for a parking space managed by an NFC-
enabled parking meter or parking meter apparatus. As used
herein, the phrases “parking meter” and “parking meter appa-
ratus” are used interchangeably. The present subject matter
may provide a consumer the opportunity to reserve and/or pay
for a parking space via a single near field communications tap
(NFC tap, or tap) on the NFC-enabled parking meter with an
NFC-enabled device to reserve the available parking space
and initiate the start time for the reservation. When the con-
sumer is finished using the parking space, the consumer may
provide another single NFC tap on the NFC-enabled parking
meter to release the parking space and make the payment for
the allotted time of use of the parking space. In some embodi-
ments, the consumer can pay set amounts for specific
amounts of time for use of the parking space. In some embodi-
ments, the consumer can reserve a parking space with the
NFC-enabled parking meter tracking the amount owed using
a timer and providing a bill upon the release of the parking
space. In such a case, the payment can be charged to a pay-
ment card (prepaid card or credit card, for example) based on
a card number provided during one of the NFC taps, for
example, from a wallet application on the NFC-enabled
device. Alternatively, payment can be charged to a payment
account as described below. The NFC-enabled parking meter
can be a dummy unit that communicates with a backend
server that may track time of use and calculate an amount
owed. Alternatively, the NFC-enabled parking meter can
comprise a controller that can track time of use, calculate
amount owed and calculated and track revenue collected that
can then be downloaded to a backend server at a later time.
Communication with the backend server can be accom-
plished using any wireless means of communication, such as
4G, 3G, GSM, GPRS, WiFi, WiMax, and other remote local
or remote wireless communication using information
obtained via the single NFC tap.

[0024] The subject matter described herein includes sys-
tems, methods, and computer program products for using
smart devices, such as NFC-enabled phones, that allows con-
sumers the ability to reserve and pay for parking space man-
aged by smart device-enabled parking meters. For an avail-
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able parking space, a consumer may provide an NFC tap with
the parking meter to reserve the space and initiate the start-
time for the reservation. When done using the parking space,
a consumer can provide another NFC tap with the parking
meter to release the parking space and make the payment for
the parking space used. FIG. 1 is a schematic diagram illus-
trating an exemplary parking system 100 for reserving park-
ing spaces at parking sites and/or making payment for use of
the parking space for a consumer. System 100 may also
provide monitoring capabilities to the authority monitoring
the parking site according to the subject matter herein. In one
embodiment, as shown in FIG. 1, system 100 may include a
parking meter, or parking meter apparatus, 102 that com-
prises a parking meter housing 102A and a wireless trans-
ceiver, such as a wireless device reader 104. Wireless device
reader 104 can wirelessly communicate with a wireless NFC-
enabled device 106. Parking meter 102 may be connected to
a power source (not shown) to provide power to the wireless
device reader 104, for example. The power source can be, for
example, a battery or an electrical connection connected to an
electric power source.

[0025] Wireless device reader 104 of parking meter 102
may include any contactless card or device reader (e.g., a
wireless RFID reader) that is capable of reading wireless
NFC-enabled devices, wireless smart devices, such as mobile
phones, smart cards or any other contactless payment type
cards. In one embodiment, parking meter 102 may include a
controller 108 that can include a processing unit 110, a trans-
ceiver unit 112, a database 114 and a timer 116 can be in
communication with device reader 104 through a wired con-
nection 117 or a wireless connection (not shown). Timer 116
can be implemented in hardware or software. Processing unit
110 of controller 108 may include any processor, microcon-
troller, or central processing unit (CPU) that is capable of
executing computer programs (e.g., software, firmware, etc.)
that control the device reading functions. In one embodiment,
processing unit 110 may include an embedded ARM based
hardware processor (e.g., an ARM7 processor) that is config-
ured to execute firmware programs (e.g., written in C lan-
guage) for operating device reader 104 of parking meter 102.
Parking meter 102 can also include a display 118 for display-
ing a status, of the parking meter to a parking authority and to
the general public. For example, the status of parking meter
104 may include whether the parking space is reserved or
released, i.e., being available for parking, and the amount of
time a reservation has left or has been running.

[0026] Transceiver unit 112 may include any device, such
as a radio controller chip, that is capable of transmitting radio
frequency (RF) signals to (and receiving RF signals from)
wireless NFC-enabled device 106. In one embodiment, trans-
ceiver unit 112 is the component in device reader 104 that is
responsible for controlling and monitoring an antenna and a
field strength sensor (not shown). An antenna may include a
transducing element that transmits an electromagnetic field.
The antenna may use the electromagnetic field to establish a
connection to a built-in antenna 126 on wireless NFC-en-
abled device 106. Transceiver unit 112 may also include a
device that creates a strong enough signal to communicate
with a remote device, such as a backend server or a mobile
phone.

[0027] Database 114 may include any memory structure for
holding data, such as memory, and the like. In one embodi-
ment, database 114 may be a table that contains transmission
parameters for adjusting the RF gain stage of device reader
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104. These radio parameters may include values that are set in
transceiver unit 112 that affects the modulation index of
device reader 104. These parameters may be predefined
binary numbers that are placed in the table. Database 114 may
include tables or arrays to track parking transactions or the
like.

[0028] Wireless NFC-enabled device 106 can include
mobile phones, mobile tablet devices, and other handheld
devices. A hardware processor can be included in wireless
NFC-enabled device 106 to enable the near field communi-
cations. For example, mobile phones and mobile tablet
devices can include such a hardware processor. In some
embodiments, wireless NFC-enabled device 106 can be avail -
able in other forms, such as plastic cards, key fobs, or the like.
A chip ina contactless card may contain the same information
held by the conventional electromagnetic stripe of a credit
card or debit card. In some embodiments, wireless NFC-
enabled device 106 may include a radio frequency identifica-
tion (RFID) card, a credit card with an embedded wireless
chip, and any other like card capable of supporting wireless or
contactless payment transactions. In the embodiment shown
in FIGS. 1, 2A and 2B, a wireless NFC-enabled device (e.g.,
a mobile phone or tablet device) 106 can include a memory
120 on which a wallet application 122 and a web browser 124
may reside. Wallet application 122 may be stored in a secure
memory element of NFC-enabled device 106 or in a non-
secure baseband memory without departing from the scope of
the present subject matter. In such an embodiment, a prepay
card from the wallet application 122 that is associated with
the user of NFC-enabled device 106 can be used make the
payment foruse of the parking space either at the beginning or
the end of the reservation.

[0029] Wireless NFC-enabled devices 106 can provide for
the protection of personal information as well as delivering
fast, secure transactions (e.g., transit fare payment cards,
parking space payments, etc.) via RF technology. Wireless
NFC-enabled devices 106 have the ability to securely man-
age, store and provide access to data on the card, perform
on-card functions (e.g., encryption) and interact intelligently
with wireless device reader 104.

[0030] NFC-enabled device 106 can also include an
antenna 126 that is disposed on the exterior (as shown in FIG.
1) or the interior of NFC-enabled device 106. Antenna 126
can facilitate wireless communication between NFC-enabled
device 106 and wireless device reader 104.

[0031] System 100 for facilitating reservation for a parking
space with an NFC-enabled device 106 can thus include an
NFC-enabled parking meter 102 associated with one or more
parking spaces. A controller 108 can be in communication
with NFC-enabled parking meter 102. Controller 108 can be
used for measuring time and processing payment. For
example, controller 108 may calculate the payments owed
based of time of use, accept payments, and track and store the
payments that are collected. NFC-enabled device 106, upon
interfacing with NFC-enabled parking meter 102 can be pro-
vided with a reservation for a parking space. As stated above,
controller 108 can comprise a timer 116. Upon interfacing
with NFC-enabled parking meter 102 via a single NFC tap,
timer 116 can be started for the reservation. Parking meter
102 can provide an electronic confirmation directly to NFC-
enabled device 106 of the reservation for the parking space.
[0032] In some embodiments, NFC-enabled device 106
can provide a prepayment for an allotment of time for the
parking space. In such embodiments, controller 108 can pro-
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vide an alert to NFC-enabled device 106 to display a message
on NFC-enabled device 106 to provide notification of a pend-
ing lapse of the allotment of time for the parking space. For
example, the alert can be provided to NFC-enabled device
106 via a multimedia messaging service (MMS) message ora
short messaging service (SMS) message. In such cases, NFC-
enabled device 106 may provide an interface to allow the user
to make an additional prepayment for an extended allotment
of time for the parking space.

[0033] In some embodiments, upon interfacing NFC-en-
abled device 106 with NFC-enabled parking meter 102 via a
second NFC tap, timer 116 can be stopped and NFC-enabled
device 106 can provide payment for use of the parking space.
NFC-enabled parking meter 102 can release the parking
space upon interfacing NFC-enabled device 106 with NFC-
enabled parking meter 102 via the second NFC tap. As stated
above, NFC-enabled parking meter 102 can include a display
118 which can show, for example, whether timer 116 is run-
ning. Similarly, display 118 on NFC-enabled parking meter
102 can be used for displaying whether the parking space is
under a reservation or has been released.

[0034] Such parking meter systems 100 can provide addi-
tional revenue streams for the owner of such systems. For
example, upon interfacing NFC-enabled devices 106 with
NFC-enabled parking meter 102, controller 108 can provide
location specific marketing to NFC-enabled device 106 for
display on NFC-enabled device 106. For example, advertis-
ing for local establishments in the vicinity of the reserved
parking space can be provided to NFC-enabled device 106 via
a multimedia messaging service (MMS) message or a short
messaging service (SMS) message. Alternatively, one or
more links to websites associated with local establishments in
the vicinity of the reserved parking space can be provided to
NFC-enabled device 106 via controller 108 that can be
accessed through web browser 124 on NFC-enabled device
106.

[0035] In the embodiment shown in FIG. 1, information
collected and stored on database 114 of controller 108, such
as payment information, can be periodically uploaded to an
information collection device 130 for recordation, collection,
and/or storage. For example, information collection device
130 can be a backend server that is in wireless communication
with controller 108. In some embodiments, such a backend
server can be used to monitor and track usage of multiple
parking spaces in multiple locations to provide an overall
parking management system. Alternatively, information col-
lection device 130 can be a handheld recordation device. For
example, parking authority personnel can use an information
collection device 130 in the form of a mobile device, such as
a mobile tablet device or phone (handset), to check the status
of parking spaces. The parking authority personnel can be
physically present at the parking meter or remotely located. If
the parking meter also has a sensor associated therewith (not
shown) to detect a vehicle parked in the parking space, park-
ing authority personnel can determine the status of parking
space remotely. In such an embodiment, the parking authority
personnel may need only visit the parking space when there is
an issue to write a parking citation, and post such a citation on
the vehicle in question. Further, the information collected by
the parking authority with a handheld information collection
device 130 can be sent wirelessly to a backend server that can
be used to monitor and track usage of multiple parking spaces
in multiple locations to provide an overall parking manage-
ment system.
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[0036] FIG. 2A illustrates another embodiment of a system
200 for facilitating reservation for a parking space with an
NFC-enabled device 106 similar in some ways to the embodi-
ment of system 100 illustrated in FIG. 1. System 200 may
include a parking meter, or parking meter apparatus, 132 that
comprises a parking meter housing 132A and a wireless
transceiver, such as a wireless device reader 134. Wireless
device reader 134 can wirelessly communicate with a wire-
less NFC-enabled device 106. System 200 may also include a
backend server 140. Instead ofhaving the controller located at
the parking meter 132 as in system 100 shown in FIG. 1, a
controller 142 is located at backend server 140 as shown in
FIG. 2A. Parking meter 132 can thus serve as information
collection station with the information collected at wireless
device reader 134 and then being passed through wireless
communication to backend server 140 for processing.

[0037] As above, wireless NFC-enabled device (e.g., a
mobile phone or tablet device) 106 in FIG. 2A can include a
memory 120 on which a wallet application 122 and a web
browser 124 may reside. NFC-enabled device 106 can also
include an antenna 126, that is disposed on the exterior (as
shown in FIG. 2A) or the interior of NFC-enabled device 106.
Antenna 126 can facilitate wireless communication between
NFC-enabled device 106 and wireless device reader 134.

[0038] Asabove, system 200 for facilitating reservation for
a parking space with an NFC-enabled device 106 can thus
include an NFC-enabled parking meter 132 associated with
one or more parking spaces. A controller 142 can be in com-
munication with NFC-enabled parking meter 132. Controller
142 can be used for measuring time and processing payment.
For example, controller 142 can calculate the payments owed
based of time of use of the parking space, accept payments,
and track and store the payments that are collected. NFC-
enabled device 106, upon interfacing with NFC-enabled
parking meter 132, can be provided with a reservation of a
parking space. Controller 142 can comprise a timer 144 and,
upon interfacing with NFC-enabled parking meter 132 via a
single NFC tap, timer 144 can be started for the reservation.
With the interface between wireless NFC-enabled device 106
and device reader 134, NFC-enabled device 106 can provide
an identification number that is sent to backend server 140 to
track the identity of a user who is associated with or owns
NFC-enabled device 106. Further, where NFC-enabled
device 106 is a mobile device, the identification number can
be a phone number associated with NFC-enabled device 106.
In such embodiments, backend server 140 can communicate
directly with NFC-enabled device 106. For example, backend
server 140 can provide an electronic confirmation directly to
NFC-enabled device 106 of the reservation for the parking
space.

[0039] In some embodiments, NFC-enabled device 106
can provide a prepayment for an allotment of time for the
parking space, for example, through wallet application 122 to
backend server 140. In such embodiments, controller 142 of
backend server 140 or backend server 140 can provide an alert
to NFC-enabled device 106 to display a message on NFC-
enabled device 106 to provide notification of a pending lapse
of the allotment of time for the parking space. As above, for
example, the alert can be provided to NFC-enabled device
106 via a multimedia messaging service (MMS) message ora
short messaging service (SMS) message. In such cases, NFC-
enabled device 106 may provide an interface to allow the user
to make an additional prepayment for an extended allotment
of time for the parking space.
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[0040] In some embodiments, upon interfacing NFC-en-
abled device 106 with NFC-enabled parking meter 132 via a
second NFC tap, a signal can be sent from parking meter 132
to controller 142 which is part of backend server 140 that
stops timer 144. NFC-enabled device 106 can provide pay-
ment for use of the parking space. The payment information
can be sent through wireless communication between back-
end server 140 and NFC-enabled device 106. An electronic
confirmation of the payment for use of the parking space can
be sent to NFC-enabled device 106 from backend server 140.
NFC-enabled parking meter 132 can release the parking
space upon interfacing NFC-enabled device 106 with NFC-
enabled parking meter 132 via the second NFC tap. As stated
above, NFC-enabled parking meter 132 can include a display
136 which can show, for example, whether timer 142 is run-
ning. Similarly, display 136 on NFC-enabled parking meter
132 can be used for displaying whether the parking space is
under a reservation or has been released.

[0041] Timer 144 can also be stopped and payment for use
of'the parking space can be made via communication between
NFC-enabled device 106 and backend server 140. This can be
done remotely relative to parking meter 132 or it can be
accomplished through an interface with the parking meter
132. Thus, if a user forgot to stop the timer after leaving the
parking space, the user can “check out” using the user’s
NFC-enabled device 106 at a remote location relative to the
parking space, for example, his house, via communication
between NFC-enabled device 106 and backend server 140.
Similarly, the parking space can be released via communica-
tion between NFC-enabled device 106 and backend server
140. As stated above, an electronic confirmation of the pay-
ment for use of the parking space can be received at NFC-
enabled device 106 from backend server 140.

[0042] FIG. 2B illustrates another embodiment of a system
300 for facilitating reservation for a parking space with an
NFC-enabled device 106 similar in some ways to the embodi-
ment of system 200 illustrated in FIG. 2A. As above, system
300 may include wireless NFC-enabled device (e.g., amobile
phone or tablet device) 106 as in FIG. 2A that may include a
memory 120 on which a wallet application 122 and a web
browser 124 may reside. NFC-enabled device 106 can also
include an antenna 126, that is disposed on the exterior (as
shown in FIG. 2B) or the interior of NFC-enabled device 106.
Antenna 126 can facilitate wireless communication between
NFC-enabled device 106 and other components of system
300. System 300 may include a parking meter, or parking
meter apparatus, 152 that comprises a parking meter housing
152A and a wireless transceiver, such as an NFC passive tag
154. System 300 may also include a backend server 140. A
controller 142 may be located at a backend server 140 as
shown in FIG. 2B.

[0043] NFC passive tag 154 can receive a power signal
from and wirelessly communicate with a wireless NFC-en-
abled device 106 when NFC-enabled device 106 is in close-
enough range of NFC passive tag 154. For example, when
NFC-enabled device 106 interfaces with passive tag 154, for
example, by an NFC tap, the transmission waves from NFC-
enabled device 106 can provide power to NFC passive tag 154
so that NFC passive tag 154 can transmit parking reservation
information, such as a parking meter identifier, like a meter ID
number, and a location identifier (e.g., a URL, URL or IP
address) associated with backend server 140. The parking
reservation information received by NFC-enabled device 106
may automatically initiate a communication link between
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NFC-enabled device 106 and backend server 140. For
example, the parking reservation information received by
NFC-enabled device 106 from NFC passive tag 154 may
automatically initiate a module B (not shown) on NFC-en-
abled device 106, which may be a software program stored on
NFC-enabled device 106 that may be run by a hardware
processor in NFC-enabled device 106. The module B may
establish a communication link between NFC-enabled device
106 and backend server 140. In some embodiments, the mod-
ule B may be wallet application 122. In some embodiments,
NFC passive tag 154 can provide the parking reservation
information to a module A (not shown) on NFC-enabled
device 106, which may be a software program stored on
NFC-enabled device 106 that may be run by a hardware
processor in NFC-enabled device 106 that permits near field
communications between NFC-enabled device 106 and other
NFC-enabled devices, such as NFC passive tag 154. In some
embodiments, the module A may be a hardware-based circuit.
The module A can then communicate the parking reservation
information to module B, so that module B may establish a
communication link between NFC-enabled device 106 and
backend server 140 to reserve the parking space. Backend
server 140 can also provide an electronic confirmation
directly to NFC-enabled device 106 of the reservation for the
parking space.

[0044] Inthe embodiment shown in FIG. 2B, NFC-enabled
device 106 may then contact backend server 140 so that
controller 142 starts timer 144. Further, NFC-enabled device
106 may provide payment information, such as a prepaid card
number or payment card number from wallet application 122
on NFC-enabled device 106 to backend server 140. The park-
ing space associated with parking meter 152 is then reserved
and can be used without violation. When the user is ending the
use of the parking space, NFC-enabled device 106 may inter-
face with passive tag 154, for example, by a second NFC tap
so that NFC passive tag 154 can again transmit the parking
reservation information, such as the parking meter identifier
and a location identifier (e.g., a URI, URL or IP address)
associated with backend server 140. At this point, NFC-en-
abled device 106 may again contact backend server 140 in a
similar manner as described above, so that controller 142
stops timer 144. Backend server 140 may then charge a cal-
culated amount owed based on the time of use measured by
the timer to the account associated with the payment infor-
mation provided earlier from NFC-enabled device 106. An
electronic confirmation of the payment for use of the parking
space can be sent to NFC-enabled device 106 from backend
server 140. Controller 142 of backend server 140 can release
the parking space upon interfacing NFC-enabled device 106
with NFC-enabled parking meter 152 via the second NFC tap.
As stated above, NFC-enabled parking meter 152 can option-
ally include a display 156 which can show, for example,
whether timer 142 is running. Similarly, display 156 on NFC-
enabled parking meter 152 can be used for displaying
whether the parking space is under a reservation or has been
released. In such an embodiment, power may be provided to
parking meter 152. In some embodiments, parking meter 152
may require no power source.

[0045] Insome embodiments that employ NFC passive tag
154 as shown in FIG. 2B, NFC-enabled device 106 can pro-
vide a prepayment for an allotment of time for the parking
space, for example, through wallet application 122 to back-
end server 140. In such embodiments, controller 142 of back-
end server 140 or backend server 140 can provide an alert to
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NFC-enabled device 106 to display a message on NFC-en-
abled device 106 to provide notification of a pending lapse of
the allotment of time for the parking space. As above, for
example, the alert can be provided to NFC-enabled device
106 via a multimedia messaging service (MMS) message ora
short messaging service (SMS) message. In such cases, NFC-
enabled device 106 may provide an interface to allow the user
to make an additional prepayment for an extended allotment
of time for the parking space.

[0046] In some embodiments, a payment account can be
created by the user that is associated with the identification
number associated with NFC-enabled device 106. The pay-
ment account may be stored on backend server 140. As above,
backend server 140 may be used to monitor and collect infor-
mation on multiple parking spaces over multiple locations.
After the use of a parking space, the payment account asso-
ciated with the identification number of NFC-enabled device
106 may be charged for the calculated amount owed for such
usage. The payment account can be a prepaid account or can
be an account that is billed periodically based on time usage
of parking spaces monitored by backend server 140 over a
specified period. For example, a monthly bill for the payment
account can be sent to the user. While described with refer-
ence to the embodiment shown in FIG. 2B, it is understood
that such a payment account can be used in other embodi-
ments, such as those embodiments shown in FIGS. 1 and 2A.
[0047] Insome embodiments that employ NFC passive tag
154 as shown in FIG. 2B, an electronic confirmation of the
payment for use of the parking space may be sent to NFC-
enabled device 106 from backend server 140. The parking
space associated with NFC-enabled . parking meter 152 may
be released via the communication between backend server
140 and NFC-enabled device 106 via the second NFC tap.

[0048] If the user does not provide a second interface
between NFC-enabled device 106 and NFC passive tag 154,
then different options can be provided to terminate use of the
parking space and make a payment for the use of the parking
space. For example, timer 144 may have a maximum use time
that it is allowed to run without an interaction with an NFC-
enabled device 106. If a maximum use time is used, then the
maximum use time may be arbitrarily set by the parking
authority or entity that uses the system and can be any time
period that the entity using the system wants the maximum
use time to be. For example, the maximum use time can be
tied to street or parking lot maintenance, such as street clean-
ing operations. The maximum use time can also be tied to a
rate of turnover desired by the entity using the system. For
example, in shopping areas or areas where restaurants are
located that may have limited parking spaces available, the
entity using the system may set a maximum use time of about
two hours so that customer traffic in the monitored area may
be increased. In another example, a maximum use time of
about eight hours can be set, after which timer 144 will be
turned off and the account associated with the payment infor-
mation that was provided in the initial NFC tap charged. In
some embodiments, the maximum time may be about three
hours, about four hours, or about six hours, for example. Use
of such a maximum use time can be used in other embodi-
ments, such as those shown in FIGS. 1 and 2A.

[0049] Alternatively, timer 144 can also be stopped and
payment for use of the parking space can be made via com-
munication between NFC-enabled device 106 and backend
server 140. This can be done remotely relative to parking
meter 152. Thus, if a user forgot to interface NFC-enabled
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device 106 with NFC passive tag 154 after leaving the parking
space, the user can “check out” using the user’s NFC-enabled
device 106 at a remote location relative to the parking space,
for example, his house, via communication between NFC-
enabled device 106 and backend server 140. Similarly, the
parking space can be released via communication between
NFC-enabled device 106 and backend server 140. As stated
above, an electronic confirmation of the payment for use of
the parking space can also be received at NFC-enabled device
106 from backend server 140. Another alternative may
include timer 144 being turned off and the account associated
with the payment information that was provided in the initial
NFC tap being charged upon a new user providing an inter-
face between a different NFC-enabled device and NFC pas-
sive tag 154.

[0050] FIG. 3 illustrates a generic method 160 for facilitat-
ing reservation for a parking space with NFC-enabled device.
Method 160 may include the step 162 in which the NFC-
enabled device interfaces with an NFC-enabled parking
meter associated with one or more parking spaces to receive
data from the NFC-enabled parking meter regarding a park-
ing space. In step 164, the parking space associated with the
NFC-enabled parking meter can be reserved through the
NFC-enabled device. Further, method 160 can include step
166 in which an electronic confirmation for the reservation of
the parking space is received at the NFC-enabled device.

[0051] Method 160, as stated above, is a general method
that can include other steps and actions. For example, upon
reserving the parking space, a timer associated with the NFC-
enabled parking meter can be initiated or started. The reser-
vation and timer initiation can be accomplished via a single
NFC tap of the NFC-enabled device with a wireless trans-
ceiver of the NFC-enabled parking meter. Further, the method
can include prepaying for an allotment of time for the parking
space via the single tap of the NFC-enabled device. If desired,
analert can be provided to the NFC-enabled device to provide
notification of a pending lapse of the allotment of time for the
parking space as described above. Additionally, an interface
can be provided on NFC-enabled device to pay an additional
prepayment for an extended allotment of time for the parking
space. Such payments can be made through a wallet applica-
tion on the NFC-enabled device.

[0052] Such a method can additionally, or alternatively,
include stopping the timer and paying for use of the parking
space upon interfacing with the NFC-enabled parking meter
via a second NFC tap of the NFC-enabled device. In such
methods, the parking space can be released via the second tap
of the NFC-enabled device. At the end of the transaction, an
electronic confirmation for the payment for use of the parking
space can be provided to the NFC-enabled device. As with
prepayment methods, the paying for the parking space can
comprise electronically paying with a payment card from a
wallet application on the NFC-enabled device. Alternatively,
payment can be charged to a payment account associated with
the NFC-enabled device that is saved in a backend server as
described above. The electronic confirmation for the payment
can comprise a short messaging service (SMS) message or a
multimedia messaging service (MMS) message.

[0053] Insomeembodiments, a method for facilitating res-
ervation for a parking space with NFC-enabled device can
include, at the NFC-enabled parking meter, communicating
with a backend server to provide an identification number to
track the identity of a user associated with the NFC-enabled
device. For example, the NFC-enabled device can be amobile
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device and the identification number can be a phone number
associated with the mobile device. In such embodiments, the
method can include, upon reserving the parking space, initi-
ating a start of a timer at the backend server to track usage
time of the parking space.

[0054] Similarly, such methods can include prepaying for
an allotment of time for the parking space via communication
between the backend server and the NFC-enabled device. As
above, an alert can be provided from the backend server to the
NFC-enabled device to provide notification of a pending
lapse of the allotment of time for the parking space. An
interface on NFC-enabled device can be provided to pay an
additional prepayment for an extended allotment of time for
the parking space. After the passing of an allotted amount of
time, the premium for each additional allotment of time can
increase. As with prepayment methods, the paying for the
parking space can comprise electronically paying with a pay-
ment card from a wallet application on the NFC-enabled
device. Alternatively, payment can be charged to a payment
account associated with the NFC-enabled device that is saved
in the backend server as described above.

[0055] Insomeembodiments, the method can include stop-
ping the timer and paying for use of the parking space via
communication between the NFC-enabled device and the
backend server. At such time, the parking space may be
released via communication between the NFC-enabled
device and the backend server. As stated above, an electronic
confirmation for the payment for use of the parking space can
also be provided to the NFC-enabled device from the backend
server. In such embodiments, the method can include provid-
ing location specific marketing to the wallet application on
the NFC-enabled device for display on the NFC-enabled
device.

[0056] The subject matter described herein may be imple-
mented in software, in combination with hardware and/or
firmware. For example, the subject matter described herein
may be implemented in software executed by a hardware
processor. In one exemplary implementation, the subject mat-
ter described herein for facilitating reservation of a parking
space through an NFC-enabled device may be implemented
using a non-transitory computer readable medium having
stored thereon executable instructions that when executed by
the processor of a computer control the processor to perform
steps. Exemplary non-transitory computer readable media
suitable for implementing the subject matter described herein
include chip memory devices or disk memory devices acces-
sible by a processor, programmable logic devices, and appli-
cation specific integrated circuits. In addition, a computer
readable medium that implements the subject matter
described herein may be located on a single computing plat-
form or may be distributed across plural computing plat-
forms.

[0057] Thus, the subject disclosed herein may provide
methods, systems and apparatuses for using NFC-enabled
devices, such as NFC-enabled phones, that allow consumers
the ability to reserve and/or pay for parking space managed by
NFC-enabled parking meters according to the subject matter
described herein. Such methods, systems, and apparatuses
can be low cost to build, operate and maintain as compared to
conventional parking meter systems in use. The user can
position a mobile NFC-enabled device near or against an
NFC-enabled parking “pseudo” meter associated with an
available parking space. The mobile NFC-enabled device can
be an NFC-enabled phone which can be tapped against an
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NFC-enabled parking meter. The NFC-enabled phone tap
may allow the handset to read the data elements from the
NFC-enabled tag which can initiate a communication with
the backend remote server connected through a wireless net-
work. The NFC tap can start the timer of the “pseudo” parking
meter running that can be located at the remote backend
server to track the usage time of the parking space. The
mobile device can provide the phone number that can be
required by the backend server to track the identity of the
person using the parking space. The back-end server can send
aconfirmation response to the mobile device with such details
as the parking space number and the rate charged for using the
space.

[0058] When the user is ready to release the parking space,
the user can tap the NFC-enabled parking meter with his/her
NFC-enabled mobile device one more time. At this point, the
mobile device can communicate with the backend server
managing the parking meters to notify the release of the
parking space and complete the payment process. The user
can make an electronic payment using one of the payment
cards in the user’s mobile wallet application, for example. On
completion of the transaction, the mobile device can receive
apayment completion confirmation from the parking author-
ity.

[0059] Parking authority personnel can also use a mobile
phone (handset) to check the status of parking spaces by being
physically present at the parking space or the status can be
checked remotely. If the parking space also has a sensor to
detect a vehicle parked, parking authority personnel can
determine the status of parking space remotely and can visit
the parking space only when there is an issue and/or to write
a physical parking ticket to post on the vehicle.

[0060] It will be understood that various details of the sub-
ject matter described herein may be changed without depart-
ing from the scope of the subject matter described herein.
Furthermore, the foregoing description is for the purpose of
illustration only, and not for the purpose of limitation.

What is claimed is:

1. A system for facilitating reservation for a parking space
with a near field communications (NFC)-enabled device, the
system comprising:

an NFC-enabled parking meter associated with a parking

space;

a controller for measuring time and processing payment;

and

an NFC-enabled device that upon interfacing with the

NFC-enabled parking meter communicates with the
controller to create a reservation of a parking space.

2. The system of claim 1, wherein the controller comprises
a timer and, upon interfacing with the NFC-enabled parking
meter, the timer is started for the reservation via a single NFC
tap.

3. The system of claim 2, wherein the NFC-enabled device
provides a prepayment for an allotment of time for the park-
ing space.

4. The system of claim 3, wherein the controller provides
an alert to display a message on the NFC-enabled device to
provide notification of a pending lapse of the allotment of
time for the parking space.

5. The system of claim 4, wherein the NFC-enabled device
provides an interface to pay an additional prepayment for an
extended allotment of time for the parking space.

6. The system of claim 2, wherein, the timer is stopped and
the NFC-enabled device provides payment for use of the
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parking space upon interfacing the NFC-enabled device with
the NFC-enabled parking meter via a second NFC tap.

7. The system of claim 6, wherein the NFC-enabled park-
ing meter releases the parking space upon interfacing the
NFC-enabled device with the NFC-enabled parking meter via
the second NFC tap.

8. The system of claim 2, wherein the NFC-enabled park-
ing meter comprises a display to show whether the timer is
running.

9. The system of claim 1, wherein the NFC-enabled park-
ing meter is in communication with a backend server.

10. The system of claim 9, wherein the controller is located
at the backend server.

11. The system of claim 1, wherein the controller is located
at the NFC-enabled parking meter.

12. The system of claim 1, wherein upon interfacing with
the NFC-enabled parking meter, the controller provides loca-
tion specific marketing to the NFC-enabled device for display
on the NFC-enabled device.

13. The system of claim 1, wherein the NFC-enabled park-
ing meter comprises a display for displaying whether the
parking space is under a reservation or has been released.

14. The system of claim 1, wherein the NFC-enabled park-
ing meter comprises a wireless transceiver for interfacing
with the NFC-enabled device.

15. The system of claim 1, wherein the wireless transceiver
comprises one of a wireless device reader or an NFC passive
tag.

16. A method for facilitating reservation for a parking
space with a near field communications (NFC)-enabled
device, the method comprising:

interfacing an NFC-enabled device with an NFC-enabled

parking meter associated with one or more parking
spaces to receive data from the NFC-enabled parking
meter regarding a parking space;

reserving the parking space associated with the NFC-en-

abled parking meter through the NFC-enabled device;
and

receiving an electronic confirmation for the reservation of

the parking space at the NFC-enabled device.

17. The method of claim 16, further comprising, upon
reserving the parking space, initiating a start of a timer asso-
ciated with the NFC-enabled parking meter via, a single NFC
tap of the NFC-enabled device.

18. The method of claim 17, further comprising prepaying
for an allotment of time for the parking space via the single
NFC tap of the NFC-enabled device.

19. The method of claim 18, further comprising providing
an alert to the NFC-enabled device to provide notification of
apending lapse of the allotment of time for the parking space.

20. The method of claim 19, further comprising providing
an interface on the NFC-enabled device to pay an additional
prepayment for an extended allotment of time for the parking
space.

21. The method of claim 16, further comprising stopping
the timer and paying for use of the parking space upon inter-
facing with the NFC-enabled parking meter via a second NFC
tap of the NFC-enabled device.

22. The method of claim 21, further comprising releasing
the parking space via the second NFC tap of the NFC-enabled
device.

23. The method of claim 21, further comprising receiving
an electronic confirmation for the payment for use of the
parking space at the NFC-enabled device.
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24. The method of claim 21, wherein the paying for the
parking space comprises electronically paying with a pay-
ment card from a wallet application on the NFC-enabled
device.

25. The method of claim 21, wherein receiving an elec-
tronic confirmation for the payment comprises receiving a
short messaging service (SMS) message.

26. The method of claim 21, wherein receiving an elec-
tronic confirmation for the payment comprises receiving a
multimedia messaging service (MMS) message.

27. The method of claim 16, further comprising, at the
NFC-enabled parking meter, communicating with a backend
server to provide an identification number to track the identity
of a user associated with the NFC-enabled device.

28. The method of claim 27, wherein the NFC-enabled
device is a mobile device and the identification number is a
phone number associated with the mobile device.

29. The method of claim 28, further comprising, upon
reserving the parking space, initiating a start of a timer at the
backend server to track usage time of the parking space.

30. The method of claim 27, further comprising prepaying
for an allotment of time for the parking space via communi-
cation between the backend server and the NFC-enabled
device.

31. The method of claim 30, further comprising providing
an alert from the backend server to the NFC-enabled device to
provide notification of a pending lapse of the allotment of
time for the parking space.

32. The method of claim 31, further comprising providing
an interface on NFC-enabled device to pay an additional
prepayment for an extended allotment of time for the parking
space.

33. The method of claim 27, further comprising providing
a payment account that is associated with the identification
number associated with the NFC-enabled device, the pay-
ment account being stored on the backend server and charg-
ing the payment account based on time usage of the parking
space.

34. The method of claim 27, further comprising stopping
the timer and paying for use of the parking space via commu-
nication between the NFC-enabled device and the backend
server.

35. The method of claim 34, further comprising releasing
the parking space via communication between the NFC-en-
abled device and the backend server.

36. The method of claim 27, further comprising receiving
an electronic confirmation for the payment for use of the
parking space at the NFC-enabled device from the backend
server.

37. The method of claim 27, further comprising providing
location specific marketing to the NFC-enabled device for
display on the NFC-enabled device.

38. The method of claim 16, further comprising monitoring
a status of the parking space with an information collection
device

39. The method of claim 38, further comprising commu-
nicating the status of the parking space from the information
collection device to a backend server.

40. The method of claim 16, further comprising displaying
on a display disposed on the NFC-enabled parking meter
whether the parking space is under a reservation or has been
released.

41. A non-transitory computer readable medium having
stored thereon comprising computer executable instructions
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that when executed by a processor of a computer control the
computer to perform steps comprising:

interfacing an NFC-enabled device with an NFC-enabled

parking meter associated with one or more parking

spaces to receive data from the NFC-enabled parking

meter regarding a parking space;

reserving the parking space associated with the NFC-
enabled parking meter through the NFC-enabled
device; and

receiving an electronic confirmation for the reservation
of the parking space at the NFC-enabled device.

42. A parking meter apparatus for facilitating reservation
for a parking space with a near field communications (NFC)-
enabled device, the parking meter comprising:

a parking meter housing positionable proximate to a park-

ing space; and

awireless device transceiver disposed in the parking meter

housing, the wireless device transceiver being config-
ured to receive and transmit signal from and to an NFC-
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enabled device regarding a parking space to permit res-
ervation of the parking space associated with the NFC-
enabled parking meter through the NFC-enabled device.

43. The parking meter apparatus of claim 42, further com-
prising a controller in communication with the wireless
device transceiver and disposed in the parking meter housing,
the controller configured for measuring time and processing
payment.

44. The parking meter apparatus of claim 42, further com-
prising a display disposed on the parking meter housing and
in communication with the wireless device transceiver, the
display capable of displaying information regarding a status
of the parking space.

45. The parking meter apparatus of claim 42, wherein the
wireless transceiver comprises a wireless device reader.

46. The parking meter apparatus of claim 42, wherein the
wireless transceiver comprises an NFC passive tag.
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