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SYSTEMS AND METHODS FOR USE IN
COMMUNICATING WITH A CHARGING
STATION

BACKGROUND OF THE INVENTION

[0001] The subject matter disclosed herein relates gener-
ally to charging systems and methods and, more particularly,
to portable communication devices for use in interacting and
communicating with a charging station.

[0002] Electrically powered vehicles, including electric
vehicles and plug-in hybrid electric vehicles, include electric
motors powered by energy storage devices, such as batteries.
Because an energy storage device is depleted of energy as the
vehicle is operated, the operator of the vehicle must recharge
the energy storage device prior to using the vehicle again.
[0003] At least some known vehicle charging stations are
provided for public and/or private use. Such charging stations
are designed to charge the energy storage device when con-
nected to the vehicle. Charging stations are dispersed at vari-
ous locations and often require entering information prior to
charging the vehicle and displaying information while the
vehicle is being charged. Information may include, for
example, payment information necessary to pay for energy
transferred from the charging station to the vehicle, or power
drawn by the vehicle. As such, known charging stations gen-
erally require physical interaction between a user and the
charging station to enter charging and/or payment informa-
tion.

BRIEF DESCRIPTION OF THE INVENTION

[0004] Inone aspect, a portable communication device for
use in communicating with a charging station is provided.
The portable communication device includes a first input
device configured to scan an optical machine-readable code
associated with the charging station, a display device, and a
processor coupled to the first input and display devices and
configured to determine an identification number of a charg-
ing station based on an optical machine-readable code
scanned by the first input device, to initiate communication
with the charging station through at least one network, and to
cause the display device to display a user interface, the user
interface including content associated with the charging sta-
tion

[0005] In another aspect, a method for use in charging an
electrically powered vehicle is provided. The method
includes scanning an optical machine-readable code associ-
ated with a charging station, determining an identification
number associated with the charging station based on the
scanned optical machine-readable code, transmitting the
identification number to a charging network server, and dis-
playing a user interface including at least one of a control for
the charging station and content associated with the charging
station.

[0006] In yet another aspect, one or more non-transitory
computer-readable storage media having computer-execut-
able instructions embodiments thereon are provided. When
executed by at least one processor, the computer-executable
instructions cause the processor to determine an identification
number associated with a charging station based on a scanned
optical machine-readable code, retrieve information associ-
ated with the charging station based on the determined iden-
tification number, and cause a user interface associated with
the charging station to be displayed. The user interface
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includes at least one of a control for the charging station and
content associated with the charging station.

[0007] Inanother aspect, a portable communication device
for use in communicating with a charging station is provided.
The portable communication device includes an input device
configured to receive at least one input identifying a charging
station, a display device, and a processor coupled to the input
and display devices and configured to identify a charging
station in response to the at least one input to the input device,
to initiate communication with the identified charging station,
and to display, at the display device, a user interface including
advertising content associated with the charging station

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram of an exemplary comput-
ing device.
[0009] FIG. 2 is a block diagram of an exemplary charging

system including a portable communication device.

[0010] FIG. 3 is aflowchart of an exemplary method foruse
in communicating with a charging station.

[0011] FIG. 4 is an exemplary charging interface, which
may be displayed by the portable communication device of
FIG. 2.

[0012] FIG. 5 is an exemplary charging interface, which
may be displayed to indicate a status of a charging station.
[0013] FIG. 6 is an exemplary charging interface, which
may be displayed when a vehicle is charging from a charging
station.

[0014] FIG. 7 is an exemplary charge complete interface,
which may be displayed after a vehicle has completed charg-
ing from a charging station.

[0015] FIG. 8 is an exemplary charging interface, which
may be displayed to request a reservation prior to charging a
vehicle.

[0016] FIG. 9 is an exemplary reservation interface, which
may be displayed by the portable communication device of
FIG. 2.

[0017] FIG. 10 is an exemplary parking reservation inter-
face, which may be displayed by the portable communication
device of FIG. 2.

[0018] FIG. 11 is an exemplary location interface, which
may be displayed by the portable communication device of
FIG. 2.

[0019] FIG. 12 is an exemplary point of interest interface,
which may be displayed in response to a request for more
detail to the location interface of FIG. 11.

[0020] FIG. 13 is an exemplary settings interface, which
may be displayed by the portable communication device of
FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The embodiments described herein relate to utiliz-
ing a portable communication device to communicate with a
charging station to charge an electrically powered vehicle. In
some embodiments, portable communication devices are
configured to scan an optical machine-readable code associ-
ated with the charging station and to command power transfer
from the charging station. Additionally, or alternatively, in
some embodiments, portable communication devices are
configured to display one or more user interfaces including a
control for the charging station and/or advertising content
associated the charging station.
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[0022] In numerous embodiments, the term “electrically
powered vehicle” is used to refer to a vehicle that includes one
or more electric motors that are used for propulsion. Energy
used to propel electrically powered vehicles may come from
various energy storage devices, such as, but not limited to, an
on-board rechargeable battery, a capacitor, and/or an
on-board fuel cell. In one embodiment, the electrically pow-
ered vehicle is a hybrid electric vehicle, which may include
both an electric motor and a combustion engine. In another
embodiment, an electrically powered vehicle is an electric
vehicle, which may include only an electric motor for pro-
pulsion. Electrically powered vehicles may capture and store
energy generated, for example, by braking. Moreover, some
electrically powered vehicles are capable of recharging the
energy storage device from a power receptacle, such as a
power outlet. Accordingly, the term “electrically powered
vehicle” as used herein may refer to any vehicle that includes
an energy storage device to which electrical energy may be
delivered, for example, via a power grid.

[0023] Further, the term “optical machine-readable code”
generally refers to any type of code, symbol, character, sign,
etc. that is suitable to be read, scanned and/or understood
through optical interrogation and/or inspection. Example
optical machine-readable codes include quick response (QR)
codes and barcodes.

[0024] Exemplary technical effects of the methods, sys-
tems, and apparatus described herein may include at least one
of (a) scanning an optical machine-readable code associated
with a charging station, (b) determining an identification
number associated with the charging station based on the
scanned optical machine-readable code, (c) transmitting the
identification number to a charging network server, (d)
retrieving information and/or content associated with the
charging station from charging network server, and (e) dis-
playing a user interface including at least one of a control for
the charging station and content associated with the charging
station. Another exemplary technical effect of the methods,
systems, and apparatus described herein includes at least one
of' (a) identifying a charging station in response to at least one
input to the input device, (b) initiating communication with
the identified charging station, and (c) displaying at least one
user interface including advertising content associated with
the charging station.

[0025] FIG. 1 illustrates an exemplary computing device
10. In the exemplary embodiment, computing device 10
includes a memory device 12 and a processor 14 coupled to
memory device 12. In some embodiments, executable
instructions are stored in memory device 12 and executed by
processor 14. Computing device 10 is configurable to per-
form one or more operations described herein by program-
ming and/or configuring processor 14. For example, proces-
sor 14 may be programmed by encoding an operation as one
or more executable instructions and providing the executable
instructions in memory device 12.

[0026] Memory device 12 is one or more devices operable
to enable information such as executable instructions and/or
other data to be stored and/or retrieved. Memory device 12
may include one or more computer readable media, such as,
without limitation, hard disk storage, optical drive/disk stor-
age, removable disk storage, flash memory, non-volatile
memory, ROM, EEPROM, random access memory (RAM),
etc. Memory device 12 may be configured to store, without
limitation, computer-executable instructions, identification
numbers, QR codes, barcodes, account information, advertis-
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ing content, and/or any other type of data. Memory device 12
may be incorporated in and/or separate from processor 14.
[0027] Processor 14 may include one or more processing
units (e.g., in a multi-core configuration). The term processor,
as used herein, refers to central processing units, micropro-
cessors, microcontrollers, reduced instruction set circuits
(RISC), application specific integrated circuits (ASIC), logic
circuits, and any other circuit or processor capable of execut-
ing instructions to perform functions described herein.
[0028] Computing device 10 includes a communication
interface 16 coupled to processor 14. Communication inter-
face 16 is configured to be coupled in communication with
one or more other devices, such as another computing device
10, a network, etc. Communication interface 16 may include,
without limitation, a serial communication adapter, a wired
network adapter, a wireless network adapter, a mobile tele-
communications adapter, a radio frequency (RF) receiver, a
radio frequency identification (RFID) reader, a Bluetooth
adapter, a Wi-Fi adapter, a ZigBee adapter, a near field com-
munication (NFC) adapter, and/or any other device capable of
communicating with one or more other devices, etc. Commu-
nication interface 16 may transmit information to and/or
receive information from one or more different devices. In
one example, acommunication interface 16 of one computing
device 10 transmits an identification number based on a
machine-readable code to another computing device 10.

[0029] Further, computing device 10 includes an interface
18 to interact with a user 20, such as an operator of a vehicle.
Interface 18 may be configured to display information to a
user 20. In the exemplary embodiment, interface 18 includes
adisplay device 22, such as a cathode ray tube (CRT), a liquid
crystal display (LCD), a light-emitting diode (LED) display,
an organic LED (OLED) display, an “electronic ink” display,
and/or other device suitable to display information. Addition-
ally, or alternatively, interface 18 may include an audio output
device (e.g., anaudio adapter and/or a speaker, etc.). Interface
18 further includes an input device 24 and an input device 25,
each configured to receive one or more inputs. Input devices
24 and 25 may include, without limitation, buttons, knobs,
keypads, pointing devices, a barcodes scanners, mice, cam-
eras, touch sensitive panel (e.g., atouch pad or a touchscreen),
gyroscopes, position detectors, and/or audio inputs (e.g., a
microphone). It should be appreciated that computing device
10 may include any number of input devices, generally
referred to herein as a first input device, a second input device,
a third input device, and so on. As shown, input device 25 is
provided to receive an input from user 20, while input device
24 is provided to receive an input from, for example, a
machine-readable code 112, described below. In various
embodiments, interface 18 is a single component, such as a
touchscreen display 26, incorporating both display device 22
and input device 25. In such embodiments, a control or button
to solicit a user input may be displayed on the touchscreen
display 26, such than the control or button is associated with
the input device 25 included in touchscreen display 26.

[0030] FIG. 2 illustrates an exemplary charging system 100
that may be used to charge an electrically powered vehicle
102. In the exemplary embodiment, system 100 includes a
charging station 104 coupled to vehicle 102 to charge an
energy storage device included within vehicle 102. Charging
station 104 is coupled to vehicle 102 through conduit 114
configured to transfer power from charging station 104 to
vehicle 102. In another embodiment, charging station 104 is
wirelessly coupled to vehicle 102 to provide inductive charg-
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ing of vehicle 102 from charging station 104. In such an
embodiment, conduit 114 may be omitted.

[0031] Further, charging station 104 is coupled in commu-
nication with a charging network server 106, through a net-
work 108. Network 108 may include, without limitation, the
Internet, a local area network (LAN), a wide area network
(WAN), a wireless LAN (WLAN), a mesh network, a virtual
private network (VPN), a cellular network, and/or any other
network that enables system 100 to function as described
herein. Charging system 100 further includes a portable com-
munication device 110. In the exemplary embodiment, por-
table communication device 110 is an ultra-portable device,
such as a smartphone, a cellular phone, a personal digital
assistant (PDA), a tablet, etc. One or more of charging sta-
tions 104, charging network server 106, and/or portable com-
munication device 110 are examples of computing device 10.
It should be appreciated that charging stations 104, charging
network server 106, and/or portable communication device
110 may include more or less components than illustrated in
exemplary computing device 10.

[0032] In the exemplary embodiment, portable communi-
cation device 110 is coupled to charging network server 106
through network 108. In this manner, portable communica-
tion device 110 is permitted to communicate with charging
station 104, through charging network server 106 and net-
work 108. In such an embodiment, network 108 is a wide area
network coupled to multiple charging stations 104 to permit
centralized control and/or management of charging stations
104. In this manner, portable communication device 110 is
able to communicate with any number of charging stations
104 coupled to charging network server 106. Additionally, or
alternatively, network 108 includes a private local network
between portable communication device 110 and charging
station 104, supported by, for example, Wi-Fi, Bluetooth,
ZigBee, or NFC communication. In such an embodiment,
portable communication device 110 is configured to commu-
nicate directly with charging station 104, rather than through
charging network server 106. It should be appreciated that
different configurations of networks may be utilized to sup-
port direct and/or indirect communication between charging
station 104, charging network server 106, and/or portable
communication device 110 in other embodiments.

[0033] As shown in FIG. 2, multiple charging stations 104
are provided to charge vehicle 102 at various different loca-
tions. By geographically distributing charging stations 104,
user 20 is permitted to charge vehicle 102 at a proximate
location when a need or a desire to charge vehicle 102 exists.
Each of charging stations 104 includes an optical machine-
readable code 112, which is unique to the particular charging
station 104. Optical machine-readable code 112 is usable by
portable communication device 110 to identify the particular
charging station proximate to vehicle 102. Each optical
machine-readable code 112 is affixed directly to charging
station 104 (as shown) or presented proximate to charging
station 104 on another surface, such as a support structure,
etc. In one example, optical machine-readable code 112
includes a QR code. In other embodiments, optical machine-
readable code 112 includes a barcode. In still other embodi-
ments, machine-readable code 112 includes a different type
of'identifier that is unique to charging station 104 and suitable
to be scanned, read, and/or understood by portable commu-
nication device 110.

[0034] Additionally, or alternatively, a radio frequency
identification (RFID) code may be associated with charging
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station 104. In such an example, portable communication
device 110 includes an RFID reader 24 to interpret the RFID
code and identify charging station from the RFID code. In at
least one embodiment, user 20 enters an identification num-
ber for charging station 104 to input device 25 of portable
communication device 110. Accordingly, while optical
machine-readable code 112 is described in the exemplary
methods below, it should be appreciated that various types of
wired, wireless, and/or manual methods are available to per-
mit user 20 and/or portable communication device 110 to
identify charging station 104.

[0035] FIG. 3 illustrates an exemplary method 200 for use
in charging vehicle 102 from charging station 104. While
method 200 is described with reference to charging system
100, it should be appreciated that method 200 is not limited to
charging system 100 and may be used with other charging
system embodiments. Likewise, charging system 100 should
not be understood to be limited to exemplary method 200.

[0036] In the exemplary embodiment, portable communi-
cation device 110 scans 202 optical machine-readable code
112 associated with charging station 104. Portable commu-
nication device 110 scans optical machine-readable code 112
through use of input device 24. In one example, input device
24 includes a camera. In another example, input device 24
includes a barcode scanner. FIG. 4 illustrates an exemplary
charging interface 300, for use in scanning machine-readable
code 112. Charging interface 300 is displayed, at display
device 22, and includes a view finder window 302. In use, user
20 positions portable communication device 110 to include
optical machine-readable code 112 within view finder win-
dow 302 and provides an input to another input device 25. In
response, portable communication device 110 captures an
image of optical machine-readable code 112.

[0037] When the image is captured by portable communi-
cation device 110, processor 14 determines 204 an identifi-
cation number associated with charging station 104 based on
the scanned optical machine-readable code. Generally, the
identification number includes an alpha, numeric, and/or
alpha-numeric code, unique to charging station 104 (e.g., a
serial number) and/or suitable to distinguish charging station
104 from one or more other charging stations 104. After
determining the identification number, processor 14 transmits
206 the identification number to charging network server 106
through network 108. Portable communication device 110
often transmits additional information with the identification
number to charging network server 106, such as, without
limitation, user account information, location information,
user information, etc.

[0038] In response to the identification number, charging
network server 106 accesses a database stored in memory
device 12 of charging network server 106 to retrieve infor-
mation related to the identification number. Charging net-
work server 106 then provides the retrieved information to
portable communication device 110. Charging network
server 106 further communicates with charging station 104 to
host communication between portable communication
device 110 and charging station 104. Additionally, charging
network server 106 associates a user account with communi-
cation and/or power transfer between portable communica-
tion device 110 and charging station 104. In one example, the
associated user account enables billing for power transferred
to vehicle 102. Charging network server 106 associates the
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user account based on, for example, information provided
from portable communication device 110 with the identifica-
tion number.

[0039] In the exemplary embodiment, information pro-
vided from charging network server 106 to portable commu-
nication device 110 includes, without limitation, biographical
information of charging station 104, status of charging station
104, advertising content, point of interest information, and/or
other information associated with charge station 104, or des-
ignated by an operator of charging station 104 and/or charg-
ing system 100. In response to such information, portable
communication device 110 displays 208 at display device 22
one or more user interfaces including, for example, a control
for charging station 104 and/or content associated with charg-
ing station 104.

[0040] FIG. 5 illustrates an exemplary charging interface
304, for use in presenting charging information to user 20. In
the exemplary embodiment, charging interface 304 includes
an information section 306, which includes biographical
information, such as, for example, a charging station number,
an operator of charging station 104, and an address of charg-
ing station 104. As should be apparent, more or less bio-
graphical information about charging station 104 may be
included in other charging interface embodiments. Charging
interface 304 further includes a status section 308 to indicate
the status of charging station 104. A status may include avail-
able (as shown), charging information (as shown below), or
other indications of the state of charging station 104, such as,
for example, in service by another user 20, an approaching
reservation by another user 20 (e.g., anextreserved interval in
time), and out-of-order, (e.g., not in service).

[0041] AsshowninFIG. 5, charging interface 304 includes
a “GO” button 310 to initiate power transfer from charging
station 104 to vehicle 102. When user 20 provides an input to
button 310, portable communication device 110 receives an
initiate charge command, at input device 25, from user 20 to
initiate power transfer from charging station 104 to vehicle
102. Portable communication device 110, in turn, communi-
cates the initiate charge command to charging station 104,
through charging network server 106 and/or network 108. In
response, charging station 104 initiates power transfer from
charging station 104 to vehicle 102. In at least one embodi-
ment, power transfer is initiated automatically when portable
communication device 110 establishes communication with
charging station 104 (if conduit 114 is coupled between
charging station 104 and vehicle 102), such that a charge
command from user 20 may not be required.

[0042] FIG. 6 illustrates an exemplary charging interface
312, for use in presenting power transfer status information to
user 20. As shown, charging interface 312 includes a charge
status panel 314 used to display the total power transferred
and the total time elapsed, as well as a green score to indicate
a measure of the impact on environment by use of vehicle
102. Charging interface 312 further includes a charge status
banner 316, which remains viewable when user 20 utilizes
portable communication device 110 for one or more other
functions related or unrelated to charging vehicle 102. For
example, charge status banner 316 is included in a parking
reservation interface 330 (FIG. 10) described below. In this
manner, user 20 is permitted to view a status of power transfer
from charging station 104 to vehicle 102 without limiting use
of portable communication device 110. In the exemplary
embodiment, charging interface 312 includes a “Stop Charg-
ing” button 318, which is provided to receive an input, at input
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device 25, from user 20 to halt power transfer from charging
station 104 to vehicle 102. Upon receiving a stop charge
command through button 318, portable communication
device 110 communicates the stop charge command to charg-
ing station 104, through charging network server 106 and/or
network 108. Charging of vehicle 102 may be halted under
other circumstances, such as disconnecting conduit 114, a
fault at charging station 104, or other condition. Under such
conditions, charging station 104 and/or charging network
server 106 is configured to provide content, which is dis-
played at portable communication device 110, indicating the
condition resulting in halt of power transfer to vehicle 102.
[0043] If power transfer continues without a stop charge
command from user 20, power transfer from charging station
104 to vehicle 102 is interrupted upon complete charging of
vehicle 102. Power transfer may be considered complete
based on one or more parameters indicated by user 20, a
charge capacity of vehicle 102, and/or an interval reserved at
charging station 104. FIG. 7 illustrates a charging complete
interface 320, for use in indicating to user 20 that power
transfer to vehicle 102 is complete. In the exemplary embodi-
ment, charging complete interface 320 includes the total
power transferred, the total time elapsed, and the green score.
When charge complete interface 320 is displayed at display
device 22 of portable communication device 110, user 20 is
permitted to decouple vehicle 102 from charging station 104
and further utilize vehicle 102.

[0044] Through use of the methods and/or interfaces
described herein, portable communication device 110 is con-
figured to provide control of charging station 104, such that
controls and/or displays integrated into charging station 104
may be unnecessary. Accordingly, “headless” charging sta-
tion 104 may be employed in charging system 100, in com-
bination with the systems and methods described herein, to
provide improved reliability and reduced cost.

[0045] It should be appreciated that interfaces 300, 304,
312, and 320 are merely exemplary interfaces describing the
systems and methods presented herein. The exemplary inter-
faces are not intended to limit the scope of the systems or
methods presented herein. Various different formats and/or
types of information may be included in other interface
embodiments, while remaining consistent with the present
disclosure. Furthermore, other user services may be provided
through interfaces displayed at portable communication
device 110. For example, charging reservation, parking res-
ervation, payment information, point of interest information,
advertising content and/or other service may be included in
one or more interfaces displayed at portable communication
device 110. A number of services and associated interfaces
are described below for purposes of illustration. It should be
appreciated that one or more other services related or unre-
lated to charging vehicle 102 may be integrated with the
systems and methods described herein.

[0046] According to one or more embodiments, reserva-
tions may be utilized to control access to charging station 104.
In this exemplary embodiment, interfaces 322 and 324 are
provided to create and/or edit a reservation for charging sta-
tion 104. Specifically, FIG. 8 illustrates interface 322, for use
in reserving charging station 104 before initiating a charge of
vehicle 102. As shown, charging interface 322 prompts user
20 to input a charging interval, prior to permitting an initiate
charge command to button 326. Specifically, portable com-
munication device 110 accesses a reservation schedule for
charging station 104, through charging network server 106. In
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the exemplary embodiment, user 20 is prompted to enter a
reservation, which does not overlap a reservation of another
user 20, prior to charging vehicle 102. In this manner, access
to charging station 104 is controlled by reservations. More
generally, charging of vehicle 102 is often more time con-
suming than providing gasoline to an internal combustion
engine vehicle. Accordingly, access to charging station 104
based on reservations may be utilized in some embodiments,
to encourage consistent use of charging station 104, while
reducing idle time.

[0047] Moreover, FIG. 9 illustrates an exemplary reserva-
tion interface 324, for use in reserving charging station 104 in
advance of charging vehicle 102. Reservation interface 324 is
directed to one charging station 104. Reservation interface
324 permits portable communication device 110 to display
the reservation scheduled and receive input to view, add, edit,
and/or cancel reservations for charging station 104. Specifi-
cally, in the exemplary embodiment, time intervals 327
within the reservation schedule are selectable by one or more
inputs to input device 25. After selecting one or more time
intervals, user 20 is able to reserve the interval(s) by providing
an input to a “Reserve” button 328. Upon reserving charging
station 104, user 20 is granted access to charging station 104
(to the exclusion of others) during the reserved time intervals.
Further, a charging station menu (not shown) is selected from
reservation interface 324 to toggle between different charging
stations 104. In response to selection of a different charging
station, portable communication device 110 retrieves a reser-
vation schedule for the different charging station 104 from
charging network server 106 to permit user 20 to view, add,
edit, and/or cancel reservations for the newly selected charg-
ing station 104.

[0048] It should be appreciated that one or more similar
interfaces may be provided to complete/edit other types of
reservations in various embodiments. In one example, FIG.
10 illustrates an exemplary parking reservation interface 330,
foruse in reserving parking. Parking reservation interface 330
performs substantially consistent with the above reservation
interfaces, to interact with a reservation schedule for a park-
ing location. The reservation schedule may be retrieved from
charging network server 106 and/or another computing
device coupled to network 108. In various embodiments, a
charging reservation or a parking reservation are linked to a
user account associated with user 20. In at least one embodi-
ment, a user account may be required to make a reservation to
charge vehicle 102 and/or to park vehicle 102.

[0049] In addition to reservation and other contemplated
services, the exemplary interfaces provided herein are used to
display various types of content to user 20. The content may
include, for example, advertising content, news content,
weather content, instruction content regarding vehicle 102
and/or charging station 104, information content, and map
content related to a current location of user 20 or charging
station 104. Parking reservation interface 330, for example,
includes a content panel 332. Several other interfaces also
include content panel 332. The type of content included in
content panel 332 may depend on charging station 104, or an
operator of charging station 104, and/or charging system 100,
etc. In one example, advertising content is included at content
panel 332 to advertise products offered through a conve-
nience store associated with charging station 104. In other
examples, an operator of charging station 104 includes adver-
tising content at content panel 332 directed to products
offered for sale by the operator of charging station 104 and/or
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others through agreement with the operator. In such an
example, an owner/operator of a car wash in close proximity
to charging station 104 may contract with the operator of
charging station 104 to advertise the car wash to user 20 at
portable communication device 110. It should be appreciated
that advertising content may be provided for and/or paid for
through a number of different sources for inclusion in one or
more interfaces consistent with the present disclosure.

[0050] FIG. 11 illustrates an exemplary location interface
334, for use in displaying information about points of interest.
As shown, location interface 334 indicates a current location
of'user 20 and/or charging station 104 included in map infor-
mation associated with the current location. The map infor-
mation and other content included in the example interfaces
herein may be embedded content retrieved from one or more
servers accessible through network 108. For example, content
from one or more webpages (e.g., map information, parking
reservation schedules, etc.) may be embedded into an inter-
face displayed at portable communication device 110. Addi-
tionally, multiple points of interest (POI) associated with
charging station 104 are included in location interface 334. As
used herein, a “point of interest™ generally refers to a location
that user 20 or other person might find interesting. For
example, points of interest may include, without limitation,
restaurants, mechanics, carwashes, movie theatres, and shop-
ping malls. In the exemplary embodiment, the points of inter-
est are indicated by charging network server 106. Similar to
advertising content, points of interest may be included based
on charging station 104, or an operator of charging station 104
and/or charging system 100, etc. Further, in at least one
embodiment, points of interest are included or excluded
based on user preferences provided to portable communica-
tion device 110.

[0051] From location interface 334, user 20 is permitted to
view points of interest and to provide an input to input device
25 to select one or more points of interest. Upon selection of
the point of interest, one or more other interfaces may be
displayed to user 20. FIG. 12, for example, illustrates a point
of interest interface 336, for use in displaying information
about a selected point of interest. Point of interest interface
336 provides biographic information for the selected point of
interest and an interactive content button 338. Interactive
content button 338 is configured to launch content (e.g., web
pages, web-based content, etc.) related to selected point of
interest. In one example, for a restaurant point of interest, an
input to interactive content button 338 launches a home page
and/or menu page associated with the restaurant. Further,
location interface 334 permits user 20 to search points of
interest, according to, for example, name, category, location,
service, and/or type. Search results are present in a list or by
location within the map information shown in FIG. 11. Mul-
tiple inputs may be provided from user 20 to input device 25
to further filter and/or select within search results.

[0052] In addition to the charging interfaces and service
interfaces presented to user 20, one or more settings inter-
faces may be displayed to user 20 at display device 22. One or
more settings interfaces may be used to provide user login
information, user account information, payment information,
user preferences, etc. Through such interfaces, portable com-
munication device 110 is distinguished from other portable
communication devices 110 and associated with user 20. FIG.
13 illustrates one exemplary setting interface 340, for use in
editing and/or selecting a type of payment associated with a
user account. As shown, multiple different types of payment
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are included and/or selectable by user 20. In this manner, user
20 is able to assign charges for power transfer to different
types of payment. Various different types of settings may be
provided to the user 20 in other settings interfaces to improve
the efficiency of charging vehicle 102 and/or accessing infor-
mation associated with charging station 104 and/or desired by
user 20.

[0053] The methods and systems described herein are not
limited to the specific embodiments described herein. For
example, components of each system and/or steps of each
method may be used and/or practiced independently and
separately from other components and/or steps described
herein. In addition, each component and/or step may also be
used and/or practiced with other systems and methods.
[0054] While certain functions and/or operations are
described above with respect to particular devices, it is con-
templated that any device may perform one or more of the
described operations. Systems and methods described herein
may leverage existing available portable communication
devices to provide control of one or more charging station.
Such use of portable communication devices permits a user to
utilize a familiar device, while reducing and/or eliminating
the need for separate control integrated into the charging
station. Systems and methods herein may further provide
content associated with the charging stations, such as loca-
tion, advertising, points of interest, status information, etc., to
permit a user and/or operator to utilize time spent charging an
electrically powered vehicle.

[0055] One or more aspects of the present disclosure trans-
form a general-purpose computing device into a special-pur-
pose computing device when configured to execute the
instructions described herein.

[0056] This written description uses examples to disclose
the invention, including the best mode, and also to enable any
person skilled in the art to practice the invention, including
making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention
is defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have
structural elements that do not differ from the literal language
of'the claims, or if they include equivalent structural elements
with insubstantial differences from the literal languages of
the claims.

What is claimed is:

1. A portable communication device for use in charging an
electrically powered vehicle from a charging station, said
portable communication device comprising:

a first input device configured to scan an optical machine-

readable code associated with the charging station;

a display device; and

a processor coupled to said first input and said display

devices and configured to determine an identification
number of the charging station based on the optical
machine-readable code scanned by said first input
device, to initiate communication with the charging sta-
tion through at least one network, and to cause said
display device to display a user interface, the user inter-
face including content associated with the charging sta-
tion.

2. The portable communication device of claim 1, further
comprising a second input device coupled to said processor,
said second input device configured to receive a charge com-
mand from a user, said processor further configured to receive
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a charge command from said second input device and to
transmit the charge command to the charging station.
3. The portable communication device of claim 2, wherein
the user interface comprises at least one control to receive the
charge command, the at least one control associated with said
second input device.
4. The portable communication device of claim 1, wherein
the optical machine-readable code comprises at least one of a
barcode and a quick response (QR) code.
5. The portable communication device of claim 1, wherein
said first input device comprises a camera configured to cap-
ture an image of the optical machine-readable code.
6. The portable communication device of claim 1, wherein
said processor is configured to transmit the identification
number to a charging network server to initiate communica-
tion with the charging station.
7. The portable communication device of claim 1, wherein
said processor is further configured to transmit the identifi-
cation number to the charging station and to receive the con-
tent associated with the charging station based on the identi-
fication number.
8. The portable communication device of claim 7, wherein
the content comprises at least one of advertising content,
news content, and weather content.
9. The portable communication device of claim 1, wherein
the user interface comprises biographical information about
the charging station and status information for the charging
station.
10. The portable communication device of claim 1,
wherein said processor is further configured to cause said
display device to display atleast one of a reservation interface
configured to receive a reservation for a charging station and
a location interface configured to identify points of interest
associated with a charging station.
11. A method for use in communicating with a charging
station through a portable communication device, the por-
table communication device including a first input device and
a display device, said method comprising:
scanning, at the first input device, an optical machine-
readable code associated with a charging station;

determining an identification number associated with the
charging station based on the scanned optical machine-
readable code;

transmitting the identification number to a charging net-

work server; and

displaying, at the display device, a user interface including

at least one of a control for the charging station and
content associated with the charging station.

12. The method of claim 11, further comprising receiving
acharge command, at a second input device, and transmitting
the charge command to at least one of the charging network
server and the charging station, the second input device asso-
ciated with the control for the charging station.

13. The method of claim 11, further comprising displaying,
at the display device, content associated to the charging sta-
tion in response to at least one input to a second input device
of the portable communication device.

14. The method of claim 13, wherein the content is defined
by an operator of at least one of the charging station and the
charging network server.

15. One or more non-transitory computer-readable storage
media having computer-executable instructions embodi-
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ments thereon, wherein when executed by at least one pro-
cessor, the computer-executable instructions cause the pro-
cessor to:

determine an identification number associated with a

charging station based on a scanned optical machine-
readable code;

retrieve information associated with the charging station
based on the determined identification number; and

cause a user interface associated with the charging station
to be displayed, the user interface including at least one
of a control for the charging station and content associ-
ated with the charging station.

16. The one or more non-transitory computer-readable
storage media of claim 15, wherein when executed by the at
least one processor, the computer-executable instructions fur-
ther cause the processor to transmit a charge command in
response to an input to the control for the charging station.

17. The one or more non-transitory computer-readable
storage media of claim 15, wherein content associated with
the charging station comprises at least one of advertising
content associated with the charging station and status infor-
mation for the charging station.

18. The one or more non-transitory computer-readable
storage media of claim 15, wherein when executed by the at
least one processor, the computer-executable instructions fur-
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ther cause the processor to cause a camera coupled to the
processor to capture an image of the optical machine readable
code.

19. The one or more non-transitory computer-readable
storage media of claim 15, wherein when executed by the at
least one processor, the computer-executable instructions fur-
ther cause the processor to cause a reservation interface to be
displayed to receive at least one reservation for a charging
station coupled to a charging network server.

20. The one or more non-transitory computer-readable
storage media of claim 15, wherein the optical machine-
readable code includes at least one of a barcode and a quick
response (QR) code.

21. A portable communication device for use in charging
anelectrically powered vehicle, said portable communication
device comprising:

an input device configured to receive at least one input

identifying a charging station;

a display device; and

a processor coupled to said input and display devices and

configured to identify a charging station in response to
the at least one input to said input device, to initiate
communication with the identified charging station, and
to display, at said display device, a user interface includ-
ing advertising content associated with the charging sta-
tion.
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