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(57) Abstract: Systems and methods are described which provide targeted advertisements to a charging station for electric vehicles.
A data collector records data associated with individuals near a charging station. A meter determines whether the charging station is
being used to charge an electric vehicle. When the charging station is being used, a display displays advertisements targeted to the
individuals. The targeted advertisements are selected from a database according to the data recorded by the data collector, and the
database stores advertising content with discrete advertising segments that are electronically accessible. A processor is coupled to the
data collector, the meter, and the display. The processor transmits the data recorded by the data collector, and receives the targeted
advertisements.



(]

10

WO 2016/007822 PCT/US2015/039883

SYSTEMS AND METHODS FOR PROVIDING TARGETED ADVERTISEMENTS TO A
CHARGING STATION FOR ELECTRIC VESICLES

Cross Reference to Related Application

180617 This application claims the benefit of U.S, Provisional Application No. 62/022,914,

filed on July 10, 2014, which is hercby mncorporated herein by reference in its entirety,

Technical Field
18002 This disclosure relates generally to charging stations for electric vehicles, inchiding
without Bmitation, systems and methods that provide targeted advertiserments to a charging

station for electric vehicles.

Background

180631  Consumer demand for electric vehicles such as electric battevy powered vehicles or
hybrid vehicles s increasing, but one disadvantage that holds electric vehicles from
becoming more popular is their battery power requireruends.  Electric vehicles need to be
charged, and charging stations are costly to install and maintain. To incentivize the use of
electric vehicles, charging services in public locations may be provided free-of-charge.
Instead of charging drivers of ¢lectric vehicles to use the charging stations, revenue may be
generated via advertisements displayed on the charging stations. There exists a nced for 2
streamlined process for selecting and providing advertisements to charging stations for

electric vehicles,

Summary

{8804 Accordingly, systems and metheds are disclosed herein for providing targeted
advertisements to charging stations for ¢lectric vehicles, The systems and methods can be
adapted to provide targeted advertisements that are selected based on the characteristics of
one or more individuals who are near the charging stations.

{88851 Onc aspect relates to a charging station for electric vehicles. The charging station
comprises a data collector, a meter, a display, and a processor. The data collector records
data associated with individuals who are near the charging station. To protect privacy rights
ot the individuals, the data collector may be programmed to discard high resohition data

associaied with the individuals. The meter determines whether the charging station is being
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ased to charge an electric vehicle. The selected targeted advertisements may be selected
bascd on whether the charging station is being used to charge an electric vehicle. The display
displays advertisements targeted to the individuals, where the targeted advertisements are
selected from a database according to the data recorded by the data collector, and the
database stores advertising content with discrete advertising segments that are electronically
accessible. The processor is coupled to the data collector, the meter, and the display, and is
configured to transmit, over a network to a server, the data recorded by the data collector.
The processor also receives, over the network from the server, the selected targeted
advertisements from the database, and provides the selected targeted advertisements to the
dispiay.

{8886 Tn some toplementations, the charging station includes a coumter that tracks an
estimated mumber of individeals who are proximate the charging station. The data collector
may be a camera that records video signals at the charging station, and the counter provides
mformation that is redundant to the recorded video signals. The counter may include an
mfrared sensor, an ulirasonic sensor, or both

{8607} In some iroplomentations, the data associated with individuals comprises physical
features of the individuals. The physical features of the individuals may include at least two
of the group consisting of age, height, race, clothes patterns, and logos.

[B8008] In some implementations, the processor processes the recorded data to determine
whether the individuals arc engaging with the display. For example, a length of time that the
mdividuals arc engaging with the display may be measured. Whether the individuals are
engaging with the display may be determined by detecting whether the individuals make eye
contact with the display, whether the individuals arc facing the display, whether the
ndividuals make a gesture toward the display, or a combination thereof. A second selected
targeted advertisement may be selected based on whether the individuals are engaging with a
first selected targeted advertisement on the display.

{88091 One aspect relates to a computer-implemented method of providing targeted
advertisements on a display near a charging station for electric vehicles. The method
mehides receiving, at a server, a computational model that predicts a relative length of ime
that an individual will engage with a candidate advertisement in a plurality of candidate
advertisements. The computational model is generated based on data collected from a
phurality of individuals, a plorality of advertisements, and measured lengths of time that the
phorality of individuals engage with the plurality of advertisements. A phuality of gser

featares characterize cach individual in the plurality of individuals, and a plurality of

3]



WO 2016/007822 PCT/US2015/039883

advertisement features characterize each advertisement in the plurality of advertisements,
The method includes receiving, in real time, an indication that a target individual is engaging
with the display and a plurahity of target user features that characterize the target individual,

A phurality of scores is assessed for the target individual based on the plurality of target user

(]

features and the computational model, wherein each score in the plurality of scores is

ndicative of a predicted relative length of time associated with the target individoal and a

candidate advertisement in the plurality of candidate advertisements. A targeted

advertisement is selected from the plarality of candidate advertisements based at least in part
on an optimization performed on the plurality of scores, and the targeted advertisement is

10 provided to the display.

[8818] In some implementations, the target individoal 1s a first target individual and the
phorality of target user features is a plurality of first target user features, and the method
further inchudes receiving, in real time, an indication that a second target individuoal is
mteracting with the display and a plurality of second target user features that characterize the

15 second target individoal, wherein the first target individual is a aser of the charging station
and the second target individual is not a user of the charging station. Meter data may be
received from a meter at the charging station, where the meter data provides an estimated
length of time until the first target individual’s use of the charging station is complete. One
ot the first target individual and the second target individual may be selected based on the

20 estimated length of time, and the plurality of target user features that characterize the selected
target individual may be provided to the computational model to assess the pluraiity of
scores. In an example, the first target individual is selected when the estimated length of time
is below a threshold, and the second target individual is selected when the estimated length of
time is above the threshold.

25 {8811} Insome implementations, a mode of operation 1s selected based on whether the
charging station is being osed to charge an electric vebicle, wherein the mode of operation
determines whether a driver of the electric vehicle is the target individual. For example, a
first mode is selected when the charging station is being used to charge an clectric vehicle,
and the driver of the electric is the target individual. A second mode may be selected when

30 the charging station is not being used to charge an electric vehicle, and target individual is an

mdividual near the charging station.

{88121  Insome implementations, selecting the targeted advertiserment is based at least in

part on a set of previously displayed advertisements on the charging station. The predicted

relative length of time corresponds to an amount of user involvement with the display, and
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the candidate advertisement associated with a predicted length of time that exceeds a
threshold may be sclected as the targeted advertisement. The amount of user involvement
may fnclude not only the predicted relative length of time, but also a predicted relative extent

of engagement between the individual and the candidate advertisement. For example, the

(]

extent of engagement may correspond to whether an individoal causes other individuals to

engage with the display. The extent of engagement may correspond to a detected strength of

the engagement, as determined by whether the individual makes eye contact with the display
or faces the display, for example. In particolar, the extent of engagement may correspond to

a comparison between the total length of time that the individual makes cye contact with the

10 display and the duration of the advertisement. The total length of time may be measured
according to the longest continuous time interval during which eye contact s made while an
advertisement is shown on the display. Alternatively, the total length of time may be
measured according to a sum total of the possibly muliiple time intervals during which eye
contact is made. The extent of cogagement ray correspond to a ratio between the total

15 length of time and the duration of the advertisement.

{8613} o some ioplomentations, the length of time that the target individual cngages with
the display is determined, and the computational model is updated according to the
determined length of time, the plurahity of target user features, and a plurality of target
advertisement features that characterize the targeted advertisement.

20 [8814] On aspect relates to a method for enabling users to identify one or more available
charging stations for clectric vehicles. The method includes receiving, at a processor inreal
time, station data indicative of a plurality of charging stations, where the station data inchudes
locations of the charging stations and indicates whether each of the charging stations is
avatiable or unavatiable. A map is displayed to a user in real time on a mobile device, The

25 map includes first markers for the locations of the available charging stations and second
markers for the locations of the unavailable charging stations. The first markers and the
second markers are updated in real time on the map according to when charging stations
becorae available and unavailable. The method includes determining when the user initiates
a charging process between the user’s electric vehicle and a selected charging station selected

30 from the available charging stations. Meter data recorded by a meter at the selected charging

station 1s received, where the meter data includes an estimated length of time remaining until

the charging process is complete. The estimated length of time is displayed to the user over

the mobile device.

N
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{88151 Insome implementations, a plurality of businesses that are near the selected
charging station is identified, and one or more promotional offers associated with each of the
plurality of businesses are identified. At least one promotional offer is selected from the
plurality of promotional offers based at least in part on the estimated length of time remaining
until the charging process is complete, and the selected at least one promotional offer is
transmitied to the mobile device. In an example, the estimated length of time remaining vuntil
the charging process is complete is comapared to a thresheld. A first business is Jocated closer
i the selected charging station than 2 second business, and the selected promotional offer
may be selected based on the estimated length of time and the location of the businesses. In
particular, when the cstimated length of thue remaining is less than the threshold, the selected
promotional offer is associated with a first business in the plurality of businesses. When the
estimated length of time remaining is greater than the threshold, the selected promotional
offer is associated with a second business in the phirakity of business.

[9816]  In some implementations, additional messages arc displayed to the user over the
mobile device. Inan example, a message is displayed to the user indicating that the electric
vehicle is unplugged from the selected charging station. In an example, a message 18

transmiited to the mobile device when the charging process is complete.

Brief Description of the Drawings

18017}  The above and other features of the present disclosure, including its nature and its
various advantages, will be more apparent upon counsideration of the following detailed
description, taken in conjunction with the accompanying drawings in which:

188181 FIG. 1is a block diagram of a computerized system for providing targeted
advertisements to a charging station, according 1o an illustrative imoplementation.

[8819]  FIG. 2 is an cxample data structure that represents a score output of a computational
model, according to an Hustrative implementation.

[8828] FIG. 3 s a flowchart of a method vsed by a computerized system to detect whether a
vehicle is plugged into a charging station, according to an illustrative implementation.

{8621} FIG. 415 a flowchart of & method used by a computerized system to provide a
targeted advertisement to 8 driver of an electric vehicle, according to an illustrative
mmplementation.

{8022} FIG. 5 is a flowchart of 2 method used by a computerized system to provide a
targeted advertisement to one or more individeals who are near a charging station, according

to an illustrative implementation.
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188231 FIG. 61s a flowchart of a method used by a computerized system to select an
advertisement for display on an electric vehicle charging station, according {o an tliustrative
implementation.

{8024} FIG. 7 is a flowchart of a method used by a computerized system to train a st of
ruiles based on training data, according to an illustrative implementation.

180257 FIG. 8 is a flowchart of a method used by a computerized system to display various
messages in relation fo a charging process, according to an itlustrative implementation.

188261 FIG. 9 is a block diagram of a computing device for performing any of the processes

described herein, according to an ilfustrative implementation.

Detatled Description

{88271 Described herein are systems and methods that provide targeted advertisements to a
charging station for electric vehicles. To provide an overall understanding, certain illustrative
implementations will now be described, including a system for providing targeted
advertisements to a display on a charging station for electric vehicles. However, it will be
understood by one of ordinary skill in the art that the systems and methods described herein
may be adapted and modified as is appropriate for the application being addressed and may
be employed in other suitable applications, and that such other additions and modifications
will not depart from the scope thereof. In particular, the systems and methods of the present
disclosure may be adapted for use in any system that is suitable for displaying a targeted
advertisement in an existing system that already receives user data

{88281 Onc way to promote the use of electric vehicles it to provide complimentary
charging services at locations where drivers can be occupicd while their vehicles charge, such
as at malls, restaurants, and movic theaters. However, installing and maintaining a charging
station 15 costly, and a company 1s unlikely to be willing to provide complimentary charging
services, unless advertising revenue can be generated from the charging stations. To ensure
that advertisements have a desired effect, computational systems and methods are described
herein for providing targeted advertisements to various individuals whe come within a range
of a charging station. The data collected using the systems and methods of the present
disclosure provide vahiable formation for advertisers and companies who provide charging
stations in that the data imnforms what types of advertiscmenis are more or less engaging for
certain types of individuals. Moreover, the present disclosure describes systems and methods
for distinguishing between users who charge their electric vehicles at a charging station and

other individoals who are near the charging station. Distinguishing between these types of
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imdividuals may be advantageous because there may be more available data regarding users
of the charging station compared to other individuals. When more data is availabie, the
targeted advertising methods may perform better with respect to selecting advertisements to

maximize levels of user engagement.

(]

{88281 FIG. 1 1is a block diagram of a computerized system 100 for providing
advertisements targeted for individuals on a charging station for electric vehicles, according
to an illustrative fnoplementation. The system 100 includes a server 104, a user device 111, a
data training engine 103, a training data database 106, and a charging station 108, all of
which are connected to one ancther over a network 102, The training data database 106
10 stores data velated to individuals, groups of individuals, advertisements, and amounts of user
micraction with the advertisements. In particular, the training data database 106 includes
three databases - a user features database 106A, an advertisement database 1068, and a user
involvement database 106, The server 104 includes a processor 105 and 2 score evahuator
engine 101 that assesses scores for target individuals that interact with the charging station
15 108. The charging station 108 inclodes a data collector 110, a meter 112, a power source
114, a network interface 116, a processor 118 and a display 120,
18038]  As used herein, the term “processor” or “conputing device” refers 1o one ot more
computers, nyicroprocessors, logic devices, servers, or other devices configured with
hardware, firmware, and software to carry out one or more of the computerized techniques
20 described herein. Processors and processing devices may also tnclude one or more memory
devices for storing inputs, outputs, and data that is currently being processed. An illustrative
computing device 900, which may be used to implement any of the processors and servers
described hercin, 18 described in detail below with reference to FIG. 9. As used herein, “user
device” includes, without limitation, any suitable combination of one or more devices
25 configured to communicate with a server and/or a charging station over a network. Examples
otuser devices include, without imitation, personal computers, laptops, and mobile devices
(such as smartphones, blackberrics, PDAs, tablet computers, erc.). Ouly one server 104, one
user device 111, one data training engine 103, one training data database 106, and one
charging station 108 are shown in FI1G. 1 to avoid complicating the drawing. In general, the
30 system 100 can support multiple servers, user devices, or charging stations, and the data
raining cugine 103 and the training data database 106 may be implemented on a single
system or on multiple distributed systems.
{88311 The system 100 provides advertisements on the display 120 of the charging station

10%. The advertisemenis are selected by the server 104 specifically to be targeted for one or

3
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more individuals who are detected to be interacting with the display 120 on the charging
station 108. In particular, the data collector 110 on the charging station 108 is configured to
coellect data associated with one or mere jndividuals who exhibit an interest in the display
120, which may be a digital monitor or a screen that is configured to display advertisements
or other information. The display 120 may be interactive such that imdividuals may interact
with the display 120 by providing input via an input device {e.g., koypads, touch screens,
trackballs, voice recognition systems, efc. ).

{8632} The data collector 110 is a surveillance device and inchudes one or more of a video
camera, a digital camera, a web cam, an infrared sensor, an ultrasonic sensor, a three-
dimensional laser scanner, a microphone, or any other suitable device that is configired 1o
record data related to one or more mdividuals. Processing of the raw data collected by the
data collector 110 may be performed locally at the charging station 108, or may be performed
remately at the server 134, The data recorded by the data collector 110 may be processed to
deternine whether an individual is interacting with the display 120, For example, an
mdividoal may be interacting with the display 120 when the individoal makes eye contact
with the display 120, or when the individual’s body or face is directed toward the display
120. Upon determining that the individual is interacting with the display 120, the individual
may be selected as a target individual, and the individual's features may be used as target
featores.

18033} The processor 116 may be configured to process the data recorded by the data
collector 110 te detect whether an individual is foteracting with the display 120, In this case,
the processor 116 transmits the user features of the target individual to the server 104 for
processing and for ranning the predictive model. Alternatively, the processor 116 may
transmit at least some of the raw data recorded by the data collector 110 to the server 104 for
processing to determine whether a target individoal 18 interacting with the display 120. In
some embodiments, the processor 116 performs some pre-processing, such as determining
that there is an individual proximate the charging station 108, and only transmits the daia
recorded by the data coliector 110 to the server 104 when an individual is proximate the
charging station 108. This may be desirable such that bandwidth over the network 102 15
saved.

18034} In some embodiments, it is desirable to avoid infringement of the individuals’
privacy rights. Tn this case, any high resolution data detected by the data collector 110 may
not be recorded or saved, or if such data is recorded, the data may be discarded. In this case,

the data collector 120 may only detect the general outline of an individual who is 1o the range
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of the data coliector 120, Even such data at low resolstion may provide sufficient
imformation for determining whether the individual is facing the display 120 or otherwise
paying attention to the display 120. Morcover, when an individual is physically interacting
with the display 120, such as by providing input via an input device like a touch sereenor a
microphone, the data collected by the input device may supplement the data collecied by the
data coliector 110,

18035}  The server 104 executes a process referred 1o herein as an advertisement selection
function, which selects an advertisement from a set of candidate advertisements stored on the
candidate advertisement database 107, The advertisement selection function may be
triggered when an individual is interacting with the display 120 on the charging station 108.
{nteraction may be determined by processing data recorded by the data collector 110 or by
detecting user provided input data via an input device on the charging station 108, The
selected advertisement is targeted specifically for the target individual who is interacting with
the display 120.

18036} In particular, the server 104 may receive or determine features associated with the
imdividual, and these features are provided to the score evaluator engine 101, which assesses
an individual-specific score for cach candidate advertisement in a set of candidate
advertisements. The individual-specific score corresponds to a predicted amount or degree of
user involvement that 1s predicted to occur between the tndividual and the candidate
advertisement. The advertisement with the highest score may be selected to be provided over
the display 120 to the jndividual. The process for selecting an advertisement from a set of
candidate advertisements 1s described in detail in relation to FIG. 6.

18037} The score evaluator engine 101 assess scores for the set of candidate advertisements
by applying a computational model 1o the set of candidate advertisements and user foatures of
the individual. The computational model is in the form of a set of niles generated by the data
training engine 103, which performs a machine learning technigue on a training data set
stored on the training data database 106, As shown in FIG. 1, the training data database 106
i a distributed system of three databases that store user feature data, advertisement data, and
aser involvement data. In general, the data stored in the training data database 106 may be
stored on the same database or any number of different databases located on the same device
or distributed over multiple locations. The data stored in the user features database 106A, the
advertisement database 1068, and the user mvolvement database 106C are described in detail
below, and are used by the data training engine 103 to frain a predictive model that may

predict an amount of user involvement betweon a user and an advertisement.
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{8638] The user features database 106A, the advertisement database 1068, and the user
imvolvement database 106C store training data that is used by a machine learning technique to
train a computational model. As used herein, to “train” a data sct means to generate a set of
rules that accurately predict an amount of user involvement for users and advertisements with
particular features. Training a data set to obtain a rule set is described in detail in relation to
FIG. 7.
188391  The machine learming technique nvoelves roceiving two inputs — an input vector and
an answer vector. As used herein, the input vector refers to data that is stored in the user
features database 100A and data stored in the advertiscment daiabase 1068, The answer
rector refers o data stored o the user involvement database 106C. The machine icarning
technique applies statistical modeling methods to it a2 computational model o predict the
answer vector based on the input vector. A computational model that performs well is able to
accurately predict the amount of user involvement (i.e., the answer vector) that is exhibited
by a user whe bas particular user features inresponse to an advertisererd with particular
advertisement features (i.¢., the input vector).
{8648} The training data stored in the raining data database 106 may be collccted over a
period of time during which various advertisements with different advertisement features
(stored in the advertisement database 106B) are shown to various users with different user
featares {stored in the user featurcs database 106A). The tratning data may be collected while
advertisements are displayed on onc or more charging stations 198, or may be collected in a
completely different environment. Amounts of user involverent or degrees of user
engagement with the advertisements are monitored and stored in the user involvement
database 106C. After cnough training data (with both input vector and answer vector data) is
cellected, the data training engine 103 generates the computational model that can predict an
wunknown answer (i.¢., an amount of user mvolvement) for a known Input (e, a set of user
features and a set of advertisement features).
{8041} The user features database 106A includes data associated with the user that may
provide predictive information regarding an amount of user involvement with an
advertisement. [nstead of storing personal identifying information regarding cach user, the
data stored in the user features database 106A assigns different users to different categories of
user features. For example, the user features database 106A may include user features that
may be estimated from data recorded by the data collector 110, Examples of user features
nclude but are not Hmited to age, gender, race, demographic, height, or any other suitablke

user feature that may be determined from data recorded by the data collector 110, Moreover,

-
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aser features may inclode mformation such as what clothing or accessories the individual is
wearing, of objects that the individual is carrying, such as shopping bags or foods and
beverages. In this case, one or more logos may be detected from the data rocorded by the
data collector 110, and the logo information may be included as one or more of the user
featores.

188421  1nsome cmbodiments, the user features database 106A includes data related to both
mdividuals and groups of individuals, and roay furtber distinguish across different types of
groups of individuals, such as between a group that includes children {(e.g., a family) and a
group that includes individuals around the same age {e.g., a group of friends). In particular,
the user features database 106A may include features that characterize a group of fndividuals,
sich as how many individaals there are in the group and the relative height or age differences
between the individuals in the group, for example.

180431 Upon detecting a group of individuals from the data recorded by the data collector
110, the server 104 may select a targeted advertisement for an specific to the target group or
for a target individual n the groop. In an example, the user features of each of the
individuals within the target group may be processed to assign individual-specific scores for
cach mndividual. The individual-specific scores may be aggregated across the individuals fo
form a group-specific score, and the candidate advertisement with the group-specific score
that exceeds a threshold may be selected. In this manner, the advertisement that is displayed
to the group of individuals is sclected to maximize or increase the likelibood that the target
group of individuals will divect attention to the display 120.

188441 In an example, one of the individuals in the group is selected for targeted
advertising. In this case, a level of involvement for each individual in the group may be
monitored, and the selected individual may be associated with the highest level of
mvolvement. The data collector 110 may determine that the selected individual has been
directing attention to the display 120 for the longest amount of time out of anyone in the
group. In an cxample, if the server 104 recognizes that one of the individuals is a child, the
server 104 may select the child as the target individual, In this manner, targeted
advertisements directed towards the child may be shown on the display 120. Ahermatively,
the server 104 may recognize that one of the individuals is an adult accompanied by a child.
The server 104 may sclect the adult as the target individual, and the targeted advertiscments
may be selected to be divected towards the adult. These advertisements may involve

promoting products or services related to childeare.
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{8845} The advertisement database 1068 includes data associated with a set of
advertisements that may have been previously displayed to individuals having the user
features defined in the usor features database 106A. In particular, the data stored on the
advertisement database 1068 may correspond to various advertiserment features that
characterize an advertisement, As an example, an advertisement feature may correspond to a
type of product or service that the advertisement promotes. As another example, an
advertisement feature may correspond to a characteristic of the advertisererd itself, such as
the duration of the advertisement. An advertisement feature may correspond to any audic or
visual characteristic of the advertisement, such as whether the advertisement is very vibrant
ot colorful, or whether the advertisement includes animation or cartoons. As another
example, an advertisement feature may inclade a level of interactivity associated with the
advertisement, such as whether the advertisement is responsive to user input, such as via an
nput device or a user movement detector. In general, any type of feature that characterizes
an advertisement or the product or service that the advertisement is promoting may be used.
Various categorics of advertisement features are shown and described in relation to FIG. 2.
{8846] The user involvement database 106C includes data regarding a measured amount of
user mvolvement between & user with particular user features (stored in the user features
databasc 106A) and a particular advertisement (stored in the advertisement database 106B).
The measured amount of user involvement may correspond o a length of time that the user
nteracted with the advertisement, a degree of attention that the user exhibited to the
advertisement, or & combination of both. For example, the measured amount of user
mvolvement may correspond to a length of time that the user made eye contact with the
display 120 showing the advertisement, or a length of time that the user faces the display 120
while the advertisement is shown. In another example, the measured amount of user
mvolvement may depend on whether the user engaged one or more other individuals to direct
their attention to the display or to the advertisement. This may be evidence that a particular
advertisement is particularly engaging for that user. In this case, the amount of user
mvolvement for a user who draws in an additional audience for the advertisement may be
greater than that for a user who does not draw in an additional audience. In general, any data
associated with user involvement may be stored in the user involvement database 106C.
188471 As described above, the data training cngine 103 performs a machine learning
technique on the fraining data stored on the training data database 106, The result of the
machine learning technique is a set of rules that define the computational model. The data

training engine 103 provides the computational model over the network 102 to the score
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evaluator engine 101, which uses the model to assign scores to a set of candidate
advertisements using real-time user featare data.

[8848] The candidate advertisements are stored on the candidate advertisement database
17, which may be stored on the same system as the training data database 106 or a separate
systen. In some embodiments, the candidate advertisement database 107 is the same as the
advertisement database 106B. In other embodimenis, the candidate advertisement database
107 includes advertisements that are not included in the advertisement database 1068, The
candidate advertisements may be a set of advertisements specific to the geographic location
of the charging station 108, such as advertisements for local business or regional products
and services. The candidate advertisoments may inchude new advertisements that have not
been previously used (and therefore not used m training the computational model).

[8648] The real-time user feature data is collected in real time from the data collector 110,
and may be associated with unknown or uncertain amounts of user invoivement for the
differcnt candidate advertisements. The computational model provides a prediction of the
amounts of user mvolvement by assessing a score for each candidate advertisement. In this
manner, the computational model allows for prediction of an amount or degree of user
mvolvement that the real time individual will interact with an advertisement. The server 104
may select the advertisement with the maximum score or a score that execeds a threshold,
and the sclected advertisement is provided over the network 102 for display on the charging
station 108.

188581  The user device 111 may be a personal coraputer, laptop computey, tablet, a mobile
device or any other device that may be used by a user to determine the location and
availability of the charging station 108, In an example, the user device 111 is a mobile
device that displays a map of a driver’s current location and indications that point to various
locations of nearby chargimg stations. The map may nclude different indicators for available
charging stations and vnavailable charging stations. A charging station 108 may be
unavailable if it is currently in use or if it is currently down for maintenance or is otherwise
being serviced. The map displayed on the user device 111 may further include a timing
mdicator that describes an estimated amount of time left until an unavailable charging station
becomes available. An example method for displaying various messages over the user device
111 to the user is described in detail in relation to FIG. 8.

{88511 In some embodiments, the data associated with a user account accessed via the user
device 111 imforms the user features data that is used as an input into the computational

model. In particular, a user may register for an account with services provided by the server
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104, and the user accesses the account over the user device 111, In particular, the account
imformation may include data regarding the user that may not be easily determined from the
data recorded by the data collector 110, For example, the account information may include
data associated with the model, make, and/or year of one or more vehicles owned or used by
the user, insurance information, household information, or any other suitable user information
that may be used to selected targeted advertisements for the user. In an example, the user
may sclect 1o Hink the account associated with the server 104 with one or more other user
accounts that have information on the shopping habits or online browsing habits of the user.
In this manner, the server 104 retrioves and uses information about the user that may not be
determined from the data collector 110, In some embodiments, the account information
meludes data regarding geographic data associated with the user, such as the areas
corresponding to the vser’s locations at various times. Targeted advertisements for
businesses with retail locations in these areas may be selected for displaying to the user.
18052}  In some embodiments, the data collector 110 distinguishes between a driver and a
passerby, and the server 104 may operate in one of two modes -~ providing targeted
advertisements to the driver or providing targeted advertiscruents to a passerby. In particular,
the data coliector 110 may identify an individual who plogs in an electric vehicle Udo the
charging station 108 as a driver. Alternatively, the data collector may identify an fndividoal
who exits the vehicle from the driver side door as a driver. Upon recognizing an individual
as a driver, the data collector 110 may track the movement of the driver and distinguish the
driver from other individuals who are within the range of the data collector 110,

{88831 When the data collector recognizes the driver, the data collector 110 may determine
that the driver is interacting with the display 120, In this case, the server 104 may select a
targeted advertisement for the driver based on not only the user feature data recorded by the
data collector 110, but also the account information associated with the driver’s user account.
I no account information is available, or if the driver does not have a user account, then the
targeted advertisement may be selected for the driver based on a combination of the user
feature data of the driver as well as vehicle information determined when the electric vehicle
18 phugged into the charging station 108, For example, the vehicle information may include
the make, model, and/or year of the vehicle. In this manner, because more data is known
about drivers of electric vehicles than of passersby, the targeted advertiscrent that is
provided by the server 104 may be better targeted for the driver than for a passerby. In thas
manner by being able to distinguish between drivers and non-drivers, the charging station 108

is able to provide enhanced targeted advertisements for drivers compared to non-drivers.
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{88841 In some embodiments, the server 134 forms a prediction regarding whether a driver
will interact with the display 120 based on the data collected by the meter 112, In particular,
the meter data may indicate that a large amount of tie remains before charging s complete.
{n this case, the server 104 may predict that the driver 1s unlikely to remain at the charging
station 108 while the electric vehicle is being charged. Thus, the server 104 may select
advertiscments o farget users who are passing by the charging station 108. Alternatively, if s
small amount of time s left before the charging s complete, the server 104 may predict that
the driver is likely to remain at the charging station 108 during the charging process, and may
sclect advertisements o target the driver. When the driver uses the user device 11l suchas s
mobile phone, the server 104 may detect that the driver has returned to the charging station
108 using a location indicator signal on the phone such as a GPS signal. Upon detecting the
driver’s return, the server 104 may update the display 120 on the charging station 108 to
provide a targeted advertisement for the driver.

18055}  In some embodiments, the data collector 110 includes a redundancy counter device
in addition to a camera. In an example, the user features of the individuals who come within
the range of the data collector 110 may be collected by the camera, and a redundancy counter
may be used to count the number of mdividuals. The redundancy counter may be in the form
of an ultrasonic sensor or an mirared sensor, and may be used to confirm that the data
recorded by the data collecior 110 is accurate.

180567 The componeuts of the systom 100 of FIG. 1 may be arranged, distributed, and
combined i any of a mumber of ways. For example, the components of system 100 may be
distributed over multiple processing and storage devices connected via the network 102,
Such an imaplementation may be appropriate for distributed computing over multiple
commumnication systems including wireless and wired comuunication sysierns that share
access to a cormmon network resource. [n some implementations, the system 100 s
mmplemented in a cloud computing environment in which one or more of the components are
provided by differont processing and storage services connected via the Infernet or other
conynurications system.

{88871 Although FIG. 1 depicts a network-based systom for providing a targeted
advertisement to a display on a charging station, the functional components of the system 100
may be implemented as one or more components included with or local to the charging
station 108, Additionally, the functions performed by each of the components in the system
of FIG. 1 may be rearranged. In some implementations, either or both of the processors 114

and 105 may perform some or all of the functions of the server 104, charging station 108,
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data training engine 103, or user device 111, as described herein. For ease of discussion, the
remainder of this disclosure will often describe providing targeted advertisements with
reference to the system 100 of FIG. 1. However, any suitable variations of the system 100
may be used without departing from the scope of this discloswre.

{88581 FIG. 2 is an example data structure 200 that represents a simplified score output of a
computational model that is based on a set of user features and a set of advertisement
features. In the data structure 200, six exaraple categories of user features are listed in the
left most cohumnn and seven example categories of advertisement featares ave Hsted in the top
row. The categorics of user features include a gender of an mdividual and an approximate
age range of an individual, and the categorics of advertisement features include various types
of advertisements such as technology, education, car, fashion, health, toys, and
movies/television. The numbers in the data structure 200 correspond to a score fora
corrgsponding category of user features (dencted by the row) and a corresponding category of
advertisement features (denoted by the columm). A higher score may comrespond to a higher
predicted level of involvement for a user that is classified into a user category and an
advertisement that is classified into an advertisement category.

{8088} The categories for user features and the advertisement features in the data structure
200 are shown for tllastrative purposes only. As shown in the data structure 200, each
category of user features inchudes two features relating to the gender and age range of an
ndividual, and each category of advertisement features includes a single feature related to the
type of product or service that the advertisement 15 promoting. One of ordinary skill in the art
will understand that any number of any suitable features may be used. In particular, a
category of user features or a category of advertisement features may include a single feature
or multiple features. In an example, user feature data may inchlude information regarding
mdividual demographic data, race information, additional age ranges, or any other user data
suitable for being used to select a targeted advertisement for an individual. Moreover, as
described in relation to FIG. 1, the user features may include daia related to groups of
individuals, such as famtilies.

{8669} The advertisement features may include features regarding the product or service
that 13 being promoted in the advertisement. The advertisement features shown in FIG. 2
simply correspond to the general category of the product or service, bui in general, the
general categories may be divided into sub-categories. For example, the fashion category
may be divided according to children's fashion, teenage fashion, women's fashion, and men's

fashion. Similarly, the health category may be divided into child health, female health, male
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health, or senior citizen health. The movies/TV category may be divided imto various genres
such as family friendly entertainment, documentaries, dramas, comedies, or any other
suitable category of entertainment. In some embodiments, the advertisement features inchude
features regarding the advertisement itself, such as its duration, whether the advertisement is
mteractive, and/or any visual characteristics assoeciated with the advertisement. Moreover, an
advertisement feature may include whether the advertisement is associated with a focal
husiness, or & product that is specific to the region. While the categories of advertiscmont
features shown in FIG. 2 only include a single advertisement feature per category, the
categories may include any number of advertiscment features.

{8061} In some embodiments, the categories for the user features and the advertisement
features are determined based on whether enough training data exists, and/or based on the
training process that is exccuted by the data training engine 103, For example, a 15 second
iong movic advertisement may be in the same or different category from a 30 second long
movie advertisement. In particular, the advertiscments may be in different categories if
enough training data is collected to separate movie advertisements into difforent categories
based on duration. However, if there 1s not enough training data, then the advertisements
may be grouped together into the same catogory. In general, if separating the movic
advertisement category into multiple categories based on the advertisement’s duration
mproves the performance of the computational model, then the two advertisements may be
separated into the different categories. The categories for user features may be similarly
deternined, according to the performance of the modcel

18062} FIG. 3 is 2 flow chart of an illustrative method 300 for detecting whether a vehicle is
phugged into the charging station 108. The method 300 may be exccuted by the server 104 or
the charging station 10% and focludes the step of determining whether an electric vehicle is
phugged mto the charging station at decision block 304, Depending on whether an clectric
vehicle is plogged into the charging station 108, the server 104 may select to operate in one
of two modes. if a vehicle is plugged in, the server 104 may select to operate in a first mode
at 306, which provides targeted advertiseroents to a user associated with the vehicle, such as
the driver or a passenger. The first mode 15 deseribed in detail in relation to FIG. 4.

188631 Alternatively, if there is no vehicle phigged mto the charging station 108, the server
104 may select to operate in a second mode at 310, which provides targeted advertisements to
mdividuals who pass by the charging station 108, The second mode s described in detail in
relation to FIG. 5. The charging station 108 may be configired to switch between the first

mode, the second mode, and any other number of modes depending on whether a vehicle is
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currently charging at the charging station 108, For example, if a vehicle is pligged in, the
charging station 108 may operaie in the first mode, until the server 104 detects that the driver
is not intoracting with the display 120, In this case, the charging station 108 may switch 1o
the second mode to provide targeted advertisements to individuals who pass by the charging
station 108 or to provide a generic advertisement.

18064} FIG. 4 is a flow chart of an ilhustrative method 400 that may be executed upon
deternining that a vebicle is plugged into the charging station 108, The method 400 may be
executed by the server 104 and inclodes the steps of retrieving vehicle imformation (step 402},
determining an amount of time left to charge the vehicle {step 404), and determining whether
the amount of thoe s less than a threshold (decision block 406). If so, the server 104
determines that the driver is interacting with the display (decision block 408), retrieves driver
features (step 410), selects an advertisement for the driver based on the vehicle mformation in
driver features (step 412), and displays the selected advertiscment (step 414). Alternatively,
if the amount of time is greater than the threshold, or if the server 104 determines that the
driver is not interacting with the display, then the method 400 proceeds to 310 to operate in
the second mode described in relation to FIG. 5.

180865] At step 402, upoun detecting that an electric vebicle is plugged mto the charging
statton 108, the server 104 retrieves vehicke miormation associated with the clectric vehicle
that is plagged in. In an example, the vehicle mformation is determined based on data
retricved by the power source 114, which is configured to determine vehicle data when the
vehicle is plugged into the power source 114, In this case, the vehicle data may include the
make, model, year, battery power, or any other suitable data detectable by the power source
114, In an example, the vehicle information is determined based on data recorded by the data
cellector 110, which detects various characteristics of the vehicle, such as shape, coloy, type,
or any other suitable vehicle characteristic. In an example, the vehicle information 1s
determined based on the user device, which may communicate with the charging station 108
or may be detected by the data collector 110, In this case, vebicie information may be
assoctated with a user account, which the driver accesses over the user device 111, The
charging station 108 or the server 104 may be able to detect that the user device 111 is within
a close proximity o the charging station 108, and may access the vehicle information via the
user’s account, In this case, the vehicle information may include insurance policy data
associated with the vehicle or any other data related to the vehicle.

[8066] At step 404, the server 134 determines an amount of time that is left to charge the

vehicle, As described in relation to FIG. 1, the amount of time left is determined by the
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meter 112, The amount of time left may correspond to the total estimated amount of time
remaining before the charging of the vehicle is complete and the vehicle is fully charged.
Alternatively, users of the charging station 108 may be Hmited to predefined time intervals,
and the amount of time left may correspond to the amount of time remaining in the fime
mterval. The predefined time intervals may be used to discourage drivers from leaving their
vehicles plugged into the charging station 10¥ for extended periods of time.

18867} At decision block 406, the server 104 determines whether the amount of time left to
charge the vehicie is below a threshold. Comparing the remaining amount of time to a
threshold may be uscfid for predicting a likelihood of the driver romaining at the charging
statton 108 until charging is conplete. For example, if there is a small remaining amourd of
time, the server 104 may predict that the driver will remain at the charging station 108 ontil
charging is complete. In this case, the targeted advertisements shown on the display 120 may
be selected specifically for the driver. Alternatively, if there is a large remaining amount of
time, the server 104 may predict that the driver will not remain at the charging station 108, In
this case, the targeted advertiscments may be selected for the general public or for other
individuals who are passing by the charging station 108. This is described in detail in
relation to FIG. 5,

[8868] I this manner, the amount of remaining time may inform a decision regarding
whether to target a driver or a passerby in providing advertisements on the charging station
108. Use of such information may be advantageous because 1t may be generally preferred to
target a driver over & passerby. In general, the predictive model that scoves the candidate
advertisements may have better performance if more information regarding the targeted
individual 1s known, The server 104 may be able to obiain more information about a driver
than a passerby, because the driver inforraation may inchude vehicle information and user
account iInformation. In comntrast, the server 104 may only be able o obtain information
regarding the physical characteristics of a passerby. Thus, performance of the model may be
enbanced for the driver compared 0 a passerby, it may be preferred to target the driver overa
passerby.

180691 At decision block 405, the server 104 determines whether the driver is interacting
with the display. The data collector 110 and the power source 114 operate together to detect
when the driver plugs in the vehicle. In particular, whean the power source 114 indicates that
a vehicle 1s plagged into the charging station 108, this may trigger the data collector 110 to
focus on the individual who is near the power source 114, The data collector 116 may track

the individual’s movement even afier the vehicle is phigged in. In some embodiments, when
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a user other than the driver plugs the vehicle into the power source 114, the data collector 110
may detect the driver by tracking the movemenis of an individual who exits the vehicle from
the driver side. In this mauner, the data collector 110 may determine whether a driver
remains near the charging station 108 while the vehicle 1s being charged, or whether the
driver walks away from the charging station 108, If the driver walks away from the charging
station 108, or if the server 104 otherwise determines that the driver is not interacting with
the display 120, the method 400 proceeds to step 310, which is described in more detail in
relation to FIG. 5.

18078} Alternatively, if the data collector 110 provides an indication that the driver is
interacting with the display, the method 400 proceeds to step 410 1o retricove driver features.
The driver features may be retrieved from the data collector 110 or from the user device 111,
In an example, the driver features may be determined based on physical characteristics of the
driver that arc detected by the data collector 110, In an example, the driver features may be
deternined based on the user device 111, which may communicate with the charging station
108 or may be detected by the data collector 110, In this case, the driver featores may be
associated with & user account, which the driver accesses over the user device 111, The
charging station 108 or the server 104 may be able to detect that the user device 111 is within
a close proximity o the charging station 108, and may access driver information via the
user’s accoant. In this case, the driver information may nclade insurance policy data, one or
more address or contact information associated with the account, or any other data related to
the driver.

18071} Atstep 412, the server 134 selects an advertisement for the driver based on the
vehicle information retrieved at step 402 and the driver features retrieved at step 410, The
sclected advertiscment is targeted 1o the driver, and may be sclected to maximize or at least
merease the predicted amount of involvement between the driver and the display 120, An
exemplary process for selecting an advertisement is described in move detail in refation to
FIG. 6.

190721 At stop 414, the selected advertisement s displayed over the display 120. While the
advertisement is being displaved, the data coliector 110 may continue to monitor the amount
of involvement exhibited by the driver in response to the selected advertisement. The
raining data may be updated in accordance with the monitored amount of involvement. in
particular, data regarding the driver’s features, the selected advertisement, and the exhibited
amount of involvement may be provided to the training data database 106, and the databases

may be updated accordingly to reflect the exhibited amount of interaction between the driver
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and the selected advertisement. The data may be provided in real time or periodically, to
update the fraining data database 106. The computational model used to predict an amount of
user interaction with candidate advertisements may also be appropriately updated as the
training data database 106 is updated. The model may be updated (Le., retrained) m veal time
as the training data database 106 is updated, or periodically, such as once a day, a week, a
month, or any other suitable time period. In this manner, the data recorded by the data
collector 110 1s not only used to provide a targeted advertisement i real-time to the charging
station 108, but is also used in future targeted advertising.

18673} I the driver continucs o interact with the display 120, the server 104 repeats steps
408, 410, 412, and 414 to select more advertisements that are targeted for the driver,
However, if the data collector 110 provides an indication that the driver is no longer
mteracting with the display (such as by walking away or otherwise diverting his attention
eisewhere, for exampie), then the method 400 proceads to step 310 o provide targeted
advertising 1o passershy or to a general audicnce.

{88741 FIG. 5 is a flowchart of an ilhustrative method 500 for providing targeted
advertisements to one or morg individuals who are near the charging station 108, The
method 500 may be exccuted by the server 104 upon determining that a vehicle is not
phugged into the charging station 108 at decision block 302, The method 5300 includes the
steps of determining whether an individual is detected (decision block 502). If not, a generic
advertisement is displayed (step 504), and the method 500 returns to 302, Otherwise, if an
mdividual is detected, the user features of the individual is retrieved (step 506), and the server
104 determines whether there is more than one individual (decision block SG8). Ifso, an
advertisement 1§ selected for the group based on the user features {step 510}, and if not, an
advertisement is selected for the individual based on the user features (step 512). The
selected advertiserment 1s displayed (step 514), and the method 500 retarmns to the method
described in relation to FIG. 3.

18675] At decision block 502, the server 104 determines whether at feast one individual is
presont within the range of the data collector 110, 1f no individual is detected, the server 104
selects a generic advertisement for display on the display 120 at step 504. The generic
advertisement is not targeted towards any particular individual, and may be selected based on
a subscription service offered to advertisers. [n an example, some advertisers may pay a
premoium to have their advertisements provided as the generic advertisement. In some
embodiments, the generic advertisement may be selected based on an optimization process

performed for a hypothetical individual with certain user features. The user features for the
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hypothetical individual may be selected to be the average features across all users, or may be
selected as the most frequently occurring features across all users. The set of users used o
determing the user features of the hypothetical individual may be the entire set of global
users, or may be himited to a particular geographic region.

[B8076] Atstep 506, if an individual is detected within the range of the data collector 110,
the user features of the individual are retricved. As is described in relation to FIG. 1, the user
features include any data associated with an individual or a group of individuals that provides
predictive information regarding an amowunt of user involvement with an advertisement.
Examples of user features inciude but are not limited to age, gender, race, demographic,
height, or any other suitable user feature that may be determined from data recorded by the
data collector 110, Moreover, user features may include information such as what clothing or
accessories the individual is wearing, or objects that the individual is carrying, such as
shopping bags or foods and beverages. In this case, one or more logos may be detected from
the data recorded by the data collector 116, and the logo tnformation may be included as one
or more of the user features.

(8677} At decision block 508, the server 104 determines whether more than one individual
is detected within the range of the data collector 110, I so, the sorver 104 proceeds to step
510 to select an advertisement for the group based on the user features determined at step
506. As is described in relation to FIG. 1, for each candidate advertisement, cach individual
may be assessed an individual score, and an aggregate score may be compuied for the group.
In an example, the aggregate score may correspond 1o a sum over the individual scores. The
sum may be weighted if it is desirable to weight the scores of certain individuals more
heavily than other individeals. The sclected advertisement may corrgspond to the candidate
advertisement that maximizes the aggregate score for the group. Alternatively, 2 subset
meluding one or more mdividuals in the group may be selected, and an advertisement may be
selected based on the selected subset.

18078] Aliernatively, if there is only one individual, the server 104 proceads to step 512 to
select an advertiseroent for the individual based on the user features determined at step 506,
The selected advertisement is targeted 1o the mdividual, and may be selected to maximize or
at least increase the predicted amount of involvement between the individual and the display
120, An exempilary process for selecting an advertisement is described in more detail in
relation to FIG. 6. At step 514, the selected advertisement is displaved on the display 120
{86791 FIG. 6 is a flowchart of an illustrative method 600 for selecting an advertisement for

display on a charging station for electric vehicles. The method 600 may be cxecuted by the
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server 104 and inchudes the sieps of determining whether to begin the advertisement of the
selection process {decision block 602), retricving user features (step 604), identifying a set of
candidate advertisements (step 606), applying a rule set to the user features and the sct of
candidate advertisements to assign a score to each candidate advertisement {(step 608), and
sclecting an optimal advertisement based on the scores (step 610).

18088] At decision block 602, the server 134 determines to begin the advertisement
selection process. As described hercin, the server 104 may determing to begin the
advertisement selection process in response to determining that one or more individuals are
within the range of the data collector 110. The individual may be a driver of an electric
vehicle or a passerby of the charging station 108,

[BOB1] At step 604, the server 104 retrieves user features of the one or more individuals.
As described in relation to FIG. 2, the user featores may include any data related to an
ndividual or a group of mndividuals. Moreover, when the driver is within the range of the
data collector 110, the user features may inchade user account data accessed over the user
device 111, Moreover, as is described in relation to FIG. 3, the user features that are
retrieved at step 604 may correspond o one individual or a group of individuals, When there
is a group, the user features of a selected subset of individuals in the group may be retrieved,
or the user features of each individual in the group may be retrieved.

[BOE2] At step 606, the server 104 identifies a set of candidate advertisements that may be
stored on the candidate advertiscment database 107 described in relation to FIG. 1. The
candidate advertiscments are a sct of advertisements that arc considered for displaying on the
display 120. The set of candidate advertisements may be specific to the geographic location
of the charging station 108, such as advertisements for local business or regional products
and services. The candidate advertisoments may inchude new advertisements that have not
been previously used (and therefore not used m training the computational model). Even
though the candidate advertisements may not have been previcusly shown, the candidate
advertisements have known advertisement features, which are used by the computational
model. In some embodiments, the set of candidate advertisements does not include
advertisements that were recently displayed on the charging station 108 or another station
proximate to the charging station 108,

180831 At step 608, the server 104 applies a rule set to the user features and the set of
candidate advertisements to assign a score to each candidate advertisement. To asscss a score
for each candidate advertisement, the score evaluator engine 101 uses a computational model

that predicts an amount of interaction that an individual will have with cach respective

b
[



(]

10

WO 2016/007822 PCT/US2015/039883

candidate advertisement. In an example, the amount of interaction may represent a length of
fime that the individual is predicted to interact with the advertisement. The computational
model may inclide a weighted function of various features of one or more individuals and s
described tn more detai} n relation to FIG. 2.

[B084] At step 610, the server 134 sclects an optimal advertisement from the set of
candidate advertiscments based on the scores. In particular, the optimal advertisement may
be the candidate advertisement with the maxinmum score, or the score that indicates the
largest amount of predicted aser invelvement. In some embodiments, all of the candidate
advertisements are scored before an advertisement is selected, such that the advertisement
with the absolute maximurs score 18 sclected. In some embodiments, the optiral
advertisement is selected before all of the scoves are assessed if a candidate advertisement is
determined to have a score that exceeds a predefined threshold. In this case, the score
evaluator engine 101 iteratively selecis a candidate advertisement and assesses the score for
the selected advertisement. The server 104 may iteratively compare the assessed scorctoa
predefined threshold, and the {irst candidate advertisement with a score that exceeds the
threshold may be selected before all of the candidate advertisements are assessed. Whether
all candidate advertisements are scored before the optimal advertisement is selected may be
based on a tradeoff between the amount of time it takes to score cach advertisement and a
desire to get the absolute highest scoring advertisement. In particular, if there are many high
scoring advertiserents and scoring advertisements is computationally expensive, it is
desirable to select the first candidate advertisement that has a score that exceeds a threshold.
Alternatively, if there are few high scoring advertisements and scoring advertisements is
computationally cheap, it may be desirable to score all candidate advertisements before
sclecting the optimal advertisement.

[B085] In some embodiments, the advertisement selection function is based on previously
displayed advertisements. In particular, it may be andesirable to display the same
advertisement twice within a single time interval, such that the advertisements that were
recently displayed on the charging station 108 may not be considered or scored. In some
embodiments, the selected advertisement 15 based on the interaction between one or more
mdividoals and a previous advertisement. In an example, if 8 first advertisement generated a
high amount of interaction, a second advertisement may be selected to have similar
advertisement features. In particular, if the first advertisement involved user input {such as
gver a touch screen, for example) that was popular with the one or more individuals, the

second advertisement shown to the one or more individuals may aiso invelve user fnput. In
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this manner, an individual’s response to one advertisement may inform the selection of the
next advertisement shown to the individual
{8086  In some embodiments, the advertisement selection function is based on one or more

signals communicated over a group of charging stations 108, In particular, the group of

(]

charging stations 108 may be configured to send communications to one another via the
network 102, Inan example, cach charging station 108 may include a memory for sioring a
map of its neighboring charging stations. As the data collector 110 on a first charging station
detects one or more users that are interacting with the display 120 on the first charging
station, the data coliector 110 may detect that the one or more users are [caving the vicmity of
10 the first charging station, and moving 1o & direction toward a neighboring charging station. In
this case, the first charging station may transmit a signal to the neighboring charging station,
where the signal may include information indicative of the one or more users, an
advertisement history associated with any of the one or more users, or both. Upon receiving
this signal, the neighboring charging station raay then bypass the steps described in relation
15 to the advertisement selection function 600 because these steps were already performed by
the first charging station. o this case, the neighboring charging station is able to essentially
capitalize on the processing already performed by the first charging station and may stmply
continue the process initiated by the first charging station. As an example, a current targeted
advertisement that is displayed on the first charging station when the one or more users are
20 determived to be moving in a direction toward the neighboring charging station may be
divectly transmitted to the neighboring charging station, which may then display the same
targeted advertisement. Similarly, this process may be repeated when the neighboring
charging station detects that the one or more users are leaving its own vicinity and heading in
a direction toward another charging station
25 [8087] 1o some embodiments, a default setting may not allow charging stations to
commumnicate in the manner described above, to avoid possibly infringing on privacy rights of
bystanders. However, other users {e.g., drivers or owners of electric vehicles) may be
allowed to configure a user setting indicative of whether to allow for this type of
communication between charging stations. In some embodiments, the charging stations
30 communicate to one another via the server 104, which serves as a centralized unit that may
store a station map that indicates the geographic location of cach charging station 10¥
connected to the network 102, The server 104 may further store data regarding each charging
station 108, including any data recorded (if any) by the data collector 108 and any

advertisements shown on the display 120. As was described above, the data recorded by the
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data collector 108 may be Hmited to the general cuthine or a general direction that the one or
more users is facing, and no specific personal data that would identify the one or more users.
In this case, the server 104 may use the station map and the data regarding each charging
station 108 to detect when one or more users are leaving a vicinity of one charging station
and heading in a direction of another charging station, and may control the advertisements
shown on the charging stations using this information.

18088} FIG. 7 is a flowchart of an illustrative method 700 for training a set of rules based
on fraining data that may be stored in the training data database 106. The method 700 may be
executed by the data training engine 103 and imcludes the sieps of determining whether to
train a rule set (decision block 702), obtaining a training data set (step 704), performing a
machine learning technique on the training data set (step 706), and obtaming a rule set from
the machine learning technique (step 708).

180897 At decision block 702, the data training engine 103 determines to train a rule set. In
particular, the data training engine 103 may determine to begin a fraining process when a
threshold amount of training data is stored in the training data database 106, After a first rule
set is determined, the rule set may be updated (i, retrained) whenever the data in the
training data database 106 is updated, such as whenever files in the training data database 106
are added, replaced, deleted, or modified. Alternatively, the rule set may be updated
periodically, sach as once every day, week, month, or any other suitable time interval. In
some cmbodiments, as additional data (regarding user feature data, advertisoment feature
data, and amounts of user nvolvement) is collected by the data collector 110, the additional
data is added to the training data database 106, The data training engine 103 may select to
retrain a rule sct when the training data in the {raining data database 106 changes by a
threshold amount, compared to the state of the training data when the latest rule set was
trained. In some embodiments, different rule sets are frained for charging stations n different
geographical locations.

{8898] At step 704, the data training enginc obtains a training data set. As described in
relation to FIG. 1, the training data set moay be stored on a database such as the training data
database 106, which stores data associated with user features, advertisement features, and
measured amounts of user involvement between users and advertisements.

{8691] At step 706, the data training engine performs a machine learning techoique on the
training data sct. Performing the machine learning techmique involves “training” the data set
to generate a set of rules that accurately predict an amowunt of user involvement for users and

advertiscments with particular features. The machine learning technique involves receiving
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two Inputs - an input vector and an answer vector. As used herein, the put vector refers to
data that is stored in the user featurcs database 106A and data stored in the advertisement
database 106B. The answer vector refors to data stored in the user involvement database
106C. One purpose of the machine learmning technique s to generate a predictive model that
receives the input vector and is able to accurately predict the vahues in the answer vector.
[8892]  Inperforming the machine learning fechnique, the data training engine 103 applies
statistical modeling methods to fit the computational model to the training data. The
computational model inchides the set of nules that define how certain user features and
advertisement features are predicted to affect the amount of user involvement. The predicied
amount of involvement as predicted by the computational model are compared to the actual
amounts of measured user involvement (1.e., the answer vector), which may be measured by
the data collector 110 on the charging station 108, If the predicted amount of aser
wvolvement mostly matches the actual measured amount of user involvement, this means
that the predictive model bas performed well.

18093} However, ifthere are substantial differences between the predicted amounts of
mvolvement and the actual measured amounts of involvement, one or more parameters of the
computational model are updated. Updating the computational model causes the predicted
amount of involvement to also be updated, and the updated predicted amounts of involvement
are compared to the actual measored amounts of involvement. These steps are repeated until
the performance of the predictive model satisfies one or more criteria such as providing
predictive results that sufficiently match the actual results. The one or more criferia may
imchide an ervor criterion that indicates & maximum tolerable amount of error between the
predictions and the measurements.

{8094} In some embodiments, the training data stored in the training data database 106 is
separated mio two disjoint portions — a training datasct and a testing dataset. In this case, the
training dataset is used to fit a computational model, and the testing dataset is used to test the
performance of the computational model. By using disjoint portions of the data for training
and for testing, the performance of the computational model may be tpreved.

{80951  Atstep 708, the data training engine 103 obtains a rule set from the machine
learning technique that is performed on the training dataset. The rule set corresponds to the
computational model, and as described in detail in relation to FIG. 2, the rule set defines how
to assign scores 1o various combinations of one or more user features and one or more
advertisement features. The nile set obtained at step 708 is provided over the network 102 to

the score gvaluator engine 101, which applics the rule set in the form of the computational
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model to a set of candidate advertisements and user feature data that is collected in real time
from: the data collector 110, The real-time user feature data may be associated with uninown
or uncertain amounts of user involvement for the different candidate advertisements, and the
rule set provides a prediction of the amounts of user invelvement in the form of 4 score for
gach candidate advertisement. In this manner, the rule set trained by the method 700 allows
for prediction of an amount or degree of user nvolvement that the real time individual will
wmteract with an advertisement.

188961 FIG. 8 is a flowchart of an ilhustrative method 800 for displaying messages to a user.
The method 800 may be performed by the user device 111 and includes the steps of retrieving
the user’s location (step 802), displaying a map including station indicators to the user (step
804}, and determining whether a vehicle 1s plugged into a charging station {decision block
836). If not, a message is displayed indicating that the vehicle is not plugged in {step 807).
Otherwise, if the vehicle is plugged into the charging station, data from the meter on the
charging station is retrieved (step 808), an amount of charging time left is displayed to the
aser {step 810), a promotional offer from a business near the charging station is selected (step
812}, and the promotional offer is displayed to the user {(step 814). When charging is
complete (decision block 816}, a message is displayed to the user indicating that charging is
complete (step §18).

180977 Atstep 802, the user’s location is retrieved. In an example, the user device 111 may
be a mobile device such as a phone that has location identifying capabilitics {such as a GPS
signal, for cxample}. At step 804, the user device 111 displays a map of the user’s current
location to the user. The map includes station indicators that point out the various locations
of charging stations that arc near the user’s current focation. In some embodiments the map
displayed on the user device 111 includes different indicators for available charging stations
and unavailable charging stations. A charging station 108 may be unavailable if it is
currently in use by another user who has an electric vehiele plogged i to the respective
charging station 108, The charging station 108 may be unavailable if it is currently down for
maintenance or is otherwise being serviced. The map displayed on the user device 111 may
further inchide an tinung indicator that describes an estimated amount of time left until an
anavailable charging station becomes available. Distingoishing between available and
unavailable charging stations on the map displayed over the user device 111 is advantageous
because the driver 1s likely to be interested in available charging stations.

[8698] At decision block 806, the user device 111 determines whether a vehicle associated

with a user account is plugged into a charging station. In particular, the user may access a
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aser account over the user device 111, and the user account may be associated with user
imformation and vehicie information. When the user’s vehicle is plugged into the charging
statton 108, the user device 111 may provide an indication on its display that the vebicle is
phugged in. 1f the vehicle s not plagged i, the user device 111 may display a message
mdicating that the vehicle associated with the user’s account is not plugged into any charging
station, and may provide navigation instructions to the location of the nearest available
charging station to the driver. When the driver arrives at the charging station 108 and plugs
in his electric vehicle into the power source 114, the charging station 108 may transmit 2
signal over the network 102 to the user device 111 to indicate that the vehicle is charging,
Upon receiving the signal, the user device 111 may display an indication or a message on its
display to the user that indicates that the vehicle is charging.

80997 At step 808, the user device 111 retrieves the data from the meter 112 on the
charging station 112, In particular, the meter data collected by the meter 112 on the charging
station 108 is transmitted over the network 102 for display on the user device 111 at step 810,
The meter data may inchude an amouont of charging remaining. This may correspond to an
cstimated length of time before charging is complete, an amount of power (in absolute terms
or as & percentage of a fraction) that reraains 1o charge, or any other suitable indication of an
amount of remaining charge. In some embodiments, charging 15 defined to be complete when
the clectric vehicle is fully charged. Alternatively, a time Hmit may be set on the charging
station 108 such that a vehicle is not allowed to be plugged in for more than a fixed amount
oftime. In this case, the charging station 108 maay detect that a vehicle has been plugged in
for longer than 2 threshold amount of time, and may automatically stop the charging process,
or may disconnect the plug to the vehicle.

8108] At step 812, a promotional offer from a business located near the charging station is
selected, and displayed on the user deviee 111 to the user at step 814, The promotional offer
may be associated with the user account, and may mehide a discount or a coupon for an #tem
at the local business. In some embodiments, multiple promotional offers from different local
husiness are displayed on the user device 111, and the user may select any one or more of the
displayed offers to use. The promotional offers that are sclected to be displayed on the user
device 11 may be selected based on the location of the business and meter data from the
charging station 108. In particular, promotional offers associated with nearby businesses may
be displayed if the meter data indicates that there is little ime remaining until the charging is
complete. Promotional offers with businesses in locations further from the charging station

10% may be displayed if the meter data indicates that there is substantial time remaining until
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charging is complete. The businesses that provide the promotional offers may be limited to
those within a walking distance of the charging station 108. In some embodiments, if the
server 104 detects that the user selects one or more of the promotional offers, the server 104
may determive that the user is not interacting with the display 120, and may switch to an
advertising mode that targets other individuals, such as the mode that is described in relation
to FIG. 5.

18161} At decision block 816, the user device 111 determines whether charging is
complete, and 1f so, displays a message indicating that charging of the vehicle is complete at
step 818, Asis described above, charging may be defined to be complete when the vehicle is
fully charged, or wheo a time limit is reached. Otherwise, if charging is not complete, the
method 800 retarns to decision block 806 to determine whether the vehicle 1s still plugged
into the charging station 108, I the vehicle is unplugged after being plugged in, the user
device 111 displays a message at step 807 to inform the user that the vebicie s voplogged.
This is particularly uscful if the user has left the charging station 108 (1o redecom 2
promotional offer, for example), and the unplugging is unintentional or undesired.

18102} FIG. 9 is a block diagram of a computing device, such as any of the components of
the systoms of FIG. 1, for performing any of the processes described herein. Bach of the
components of these systems may be implemented on one or more computing devices 900,
In certain aspects, a plurality of the components of these systems may be included within one
computing device 900, In certain implementations, a component and a storage dovice may be
implemented across several computing devices 900,

{81631 The computing device 900 comprises at least one commumnications interface unit, an
mpud/ouiput controller 919, system memory, and one or more data storage devices. The
system memory includes at least one random aceess memory (RAM 902) and at least one
read-only memory (ROM 904). All of these clements are in communication with a central
processing unit (CPU 906) to facilitate the operation of the computing device 900, The
computing device 90 may be configured in many different ways. For example, the
computing device 900 may be a conventional standalone computer or alternatively, the
functions of computing device 900 may be distributed across multiple computer systems and
architectires. In FIG. 9, the computing device 900 is Hnked, via network or local network, to
other servers or systoms.

{8184 The computing device 900 may be configured in a distributed architecture, wherein
databases and processors are housed in separate units or locations. Sowme onits perform

primary processing functions and contain af a mininwem a general controiler or a processor
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and a system memory. In distributed architectore fmplementations, cach of these units may
be attached via the commmumications interface unit 908 fo a conmmmunications hub or port {not
shown) that serves as a primary communication link with other servers, chient or user
computers and other related devices. The compumications hub or port may have minimal
processing capability itself, serving primarily as a commuonications router. A variety of
communications protocols may be part of the system, including, but not limited to: Ethernet,
SAP, SAST™ ATP, BLUETOOTH™, GSM and TCP/TP,

{8165 The CPU 906 comprises a processor, such as one or more conventional
microprocessors and one of more supplomentary co-processors such as math co-processors
for offloading workload from the CPU 906, The CPU 906 is in communication with the
communications interface unit 908 and the input/output controller 910, through which the
CPU 906 communicates with other devices such as other servers, user terminals, or devices.
The communications mterface unit 908 and the input/output controlicr 910 may include
multiple comounication channels for simultancous communication with, for example, other
processors, servers or client terminals,

8186} The CPU 906 is also in communication with the data storage device. The data
storage device may comprise an appropriate combination of magnetic, optical or
semiconductor memory, and may include, for example, RAM 902, ROM 804, flash drive, an
optical disc such as 8 compact disc or a hard disk or drive. The CPU 506 and the data storage
device each may be, for example, located entirely within a single computer or other
computing device; or connected to each other by a communication medivm, such as a USB
port, serial port cable, a coaxial cable, an Ethornet cable, a telephone line, a radio frequency
ransceiver or other similar wireless or wired medium or combination of the foregoing. For
example, the CPU 906 may be comnected to the data storage device via the conumunications
mierface unit 908, The CPU 906 may be configured to perform one or more particular
processing functions.

181071 The data storage device may store, for example, (1) an operating system 912 for the
computing device 900; (it) one or more applications 214 {e.g., computer program code or a
compuiter program product) adapted to divect the CPU 906 in accordance with the systems
and methods described here, and particularly in accordance with the processes described in
detail with regard to the CPU 906; or {iit) database(s) 916 adapted to store information that
may be wtilired to store information required by the program.

{81881 The operating system 912 and applications 914 may be siored, for example, in a

compressed, an uncompiled and an encrypted format, and may inchide computer program
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code. The tnstructions of the program may be read tnto a main momory of the processor from
a computer-readable medivm other than the data storage device, such as from the ROM 904
ot from the RAM 902, While execution of sequences of instructions in the program causes
the CPU 906 to perform the process steps described herein, hard-wired circuitry may be used
1 place of, or in combination with, software instructions for implementation of the processes
of the present invention. Thus, the systems and methods described are not limited to any
specific combination of bardware and sofiware.

181691 Suitable computer program code may be provided for performing one or more
functions described berein. The program also may include program clements such as an
operating systern 912, a database mavagement system and "device drivers” that allow the
processor 1o interface with computer peripheral devices {e.g., a video display, a keyboard, a
computer mouse, eic.} via the input/output controller 910,

{8118} The term "computer-readable medium” as used herein refers to any non-transitory
medium that provides or participates in providing instructions to the processor of the
computing device 900 (or any other processor of a device described herein) for execution.
Such a medium may take many forms, including but not limited to, non-volatife media and
volatile media. Now-volatile roedia include, for exaraple, optical, magnetic, or opto-maguetic
disks, or integrated circuit memory, such as flash memory. Volatile media include dynamic
random access memory {BRAM), which typically constitutes the main memory. Common
forms of computer-readable media inchude, for oxample, a floppy disk, a flexible disk, hard
disk, maguetic tape, any other magnetic medium, a CI-ROM, VD, any other optical
medium, punch cards, paper tape, any other physical medium with patterns of holes, a RAM,
a PROM, an EPROM or EEPROM (clectronically erasable programmable read-ounly
memory}, a FLASH-EEPROM, any other memory chip or cartridge, or any other non-
transitory medium from which a computer can read.

#8111} Various forms of computer readable media may be involved in carrying one or more
sequences of one or more instructions to the CPU 906 {(or any other processor of a device
described berein) for execution. For example, the instructions may initially be bornc on a
magnetic disk of a remote computer (not shown). The remote computer can load the
mstructions into its dynamic memory and send the instructions over an Ethernet connection,
cable line, or cven telephone line using a modem. A commnwnications device localto a
computing device 900 {e.g., a server) can receive the data on the respective communications
tine and place the data on a system bus for the processor. The system bus carries the data to

main memory, from which the processor retrieves and executes the instructions. The
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mstructions received by mam memory may optionally be stored in memory either before or
after execution by the processor. In addition, instructions may be reccived via a
comuunication port as electrical, electrompagnetic or optical signals, which arc exemplary
forms of wireless conmunications or data streams that carry various types of information,
{8112} It 1s to be understood that while various illustrative implementations have been
described, the forgoing description is merely illustrative and does not Hmit the scope of the
mvention. While several exarnples have been provided in the present disclosure, it should be
anderstood that the disclosed systems, components and methods of mamifacture may be
cmbodied in many other specific forms without departing from the scope of the present
disclosure. In particular, the present disclosure has been described in the context of providing
targeted advertisements to a charging station for electric vehicles. However, one of ordinary
skill in the art will understand that the systems and methods deseribed herein are not Hmited
to charging stations for eleciric vehicles, and may be adapted or modified to be used in any
system in which user data is received and used to determine a suttable targeted advertisement
for individuals or groups. For example, the present disclosure may be applied to systems that
already receive user data, such as shopping data, internet browsing data, or any other suitable
user data. The present disclosure may augment that user data with additional data regarding a
level of user interaction with an advertisement to provide targeted advertisements that are
tailored specifically for an individual or a group of individuals.

{81131 The examples disclosed can be implemented in sub-combinations with one of more
other features described hercin, A varicty of apparatus, systems and raethods may be
implemented based on the disclosure and still fall within the scope of the invention. Also, the
various features described or illustrated above may be combined or integrated in other
systems or certain features roay be omiited, or not tmplemented.

{8114} While various embodiments of the present disclosure have been shown and
described herein, it will be obvious to those skilled in the ant that such embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the disclosure. 1t should be
understood that various alternatives to the embodiments of the disclosure described herein

may be employed in practicing the disclosure.
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What is claimed is:
1. A charging station for clectric vehicles, the charging station comprising:
a data coliector that records data associated with individuals who are near the

charging station;

(]

a meter that determines whether the charging station 1s being used to charge an
¢lectric vehicle;

a display that displays advertiscments targeted to the individuals, wherein the targeted
advertisements are selected from a database according to the data recorded by the data
collector, and the database stores advertising content with discrete advertising segmenis that
10 arc electronically accessible; and

a processor coupled to the data collector, the meter, and the display, wherein the
processor is configured to:
transmit, over a network {o a server, the data recorded by the data collector;
receive, over the network from the server, the selected targeted advertisements
15  from the database; and

provide the sclected targeted advertisements o the display.

2. The charging station of claim |, comprising a counter that tracks an estimated number
ot individuals whe are proximate the charging station, wherein the data collector 1S a camera
20 that records video signals at the charging station, and the counter provides information that is

redundant to the recorded video signals.

3. The charging station of claim 1, whercin the data collector is programmed to discard

high resolution data associated with individuals,

25
4. The charging station of claim 1, wherein the processor processes the recorded data to
determine whether the individuals are engaging with the display, and to determine a length of
time that the individuals are engaging with the display.

3G 5, The charging station of 4, wherein the processor determines whether the individuals

are engaging with the display by detecting whether the individuals make eye contact with the
display, by detecting whether the individuals are facing the display, or whether the

ndividuals make a gesture toward the display.
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6. The charging station of claim 4, wherein a3 second selected targeted advertisement is
selected based on whether the individuals are engaging with a first selected targeted

advertisement on the display.

5 7 The charging station of claim 1, wherein the selected targeted advertisements are
selected based on whether the charging station is being used to charge an cleciric vehicle.
8. A computer-implemented method of providing targeted advertisements on a display
near a charging station for electric vehicles, the method comprising:
10 receiving, at a server, a computational model that predicts a relative length of time

that an individual will engage with a candidate advertisement in a plurahity of candidate
advertisements, wherein:
the computational model is generated based on data coliccted from a plurality
of individuals, a plurality of advertisements, and measured lengths of time that the plorality
15 of individuals engage with the plorality of advertisements;
a plurality of user features characterize each individual in the plurality of
mdividuals; and
a plurality of advertisement features characterize cach advertisement in the
plurality of advertisements;
20 receiving, in real time, an indication that a target individual is cngaging with the
display and a plurality of target user features that characterize the target individual;
assessing a plurality of scores for the target individual based on the phurality of target
user features and the computational model, wherein each score in the plorality of scores is
ndicative of a predicted relative length of time associated with the target individual and a
25 candidate advertisement in the plarality of candidate advertisements;
sclecting a targeted advertisement from the plorality of candidate advertisements
bascd at icast in part on an optimization performed on the plurality of scores; and

providing the targeted advertisernent to the display.

3009 The method of claim 8, wherein the target individoal is a first target individoal and the
phurality of target user features is a plurality of first target user features, and the method
further comprises receiving, in real time, an indication that a second target individaal is

mteracting with the display and a plurality of second target user features that characterize the
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second target individual, wherein the first target individual is a user of the charging station

and the second target individual is not a user of the charging station.

16 The method of claim 9, further comprising receiving meter data from 8 meter at the
charging station, wherein the maeter data provides an estimated length of time until the first

target individual’s use of the charging station is complete.

11 The method of claitm 10, further comprising sclecting between the first target
mdividual and the second target individual based on the estimated length of time, and
providing the plurality of target user features that characterize the selected target individual to
the computational model to assess the plorality of scores, wherein the first target individual is
selected when the estimated length of time is below a threshold, and the second target

mdividoal is selected when the estimated length of time is above the threshold.

12, The method of claim 8, further comprising selecting a mode of operation based on
whether the charging station is being used to charge an electric vehicle, wherein the mode of
operation determines whether a driver of the electric vehicle is the target individuoal, a first
mode s selected when the charging station is being used to charge an clectric vehicle, and the
driver of the electric is the target individual, and a second mode is selected when the charging
station is not being used to charge an electric vehicle, and target individoal is an individual

near the charging station.

13, The method of claim 8, wherein the predicted relative length of time corresponds to
an amount of user involvement with the display, and the candidate advertisement associated
with a predicted length of time that exceeds a threshold is selected as the targeted

advertisement.

14, The method of claim 13, wherein the amount of user involvement includes the
predicted relative length of time and a predicied relative extent of engagement between the

individual and the candidate advertisement.

15, The method of claim 8, wherein the target individual engages with the targeted
advertisement by tacing the display, the method finrther comprising determining the length of

time that the target individual faces the display, wherein the computational model is updated
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according to the determined length of time, the plurality of target user features, and a

plurality of target advertisement features that characterize the targeted advertisement.

16. The method of claim 8, wherein the charging station 1s a first charging station, the

(]

method further comprising:
detecting that the target individoal is leaving a vicinity of the first charging station and
moving in a direction of a second charging station; and
transmitting a signal indicative of the targeted advertisement to the second charging
station.
16
17. A method for enabling users to identify one or more available charging stations for
glectric vehicles, the method comprising:
receiving, at a processor in real time, station data indicative of a plurality of charging
stations, wherein the station data includes locations of the charging stations and indicates
15 whether cach of the charging stations is available or unavailable;
displaying to a user, in real time on a mobile device, a map including first markers for
the locations of the available charging stations and second markers for the locations of the
vnavailable charging stations, wherein the first markers and the second markers are updated
1 real thne on the map according to when charging stations become available and
20 unavailable;
determining when the user initiates a charging process between the user’s clectric
vehicle and a selected charging station sclected from the available charging stations;
receiving meter data recorded by a meter at the selected charging station, wherein the
meter data includes an cstimated length of time remaining untid the charging process is
25 complete; and

displaying the estimated length of time {0 the user over the mobile device.

18. The method of claim 17, further comprising:
identifying a plorality of businesses that are near the selected charging station;
identifying one or more promotional offers associated with gach of the phlurality of

30 busimesses;

selecting at least one promaotional offer from the plurality of promotional offers based at feast

in part on the estimated length of time remaining until the charging process 1s complete; and

[N
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fransmitting the selected at least one promotional offer to the mobile device.

19, The method of claim 18, further comprising comparing the estimated length of time

remaining votil the charging process is complete to a threshold, wherein:

when the estimated length of time remaining is less than the threshold, the selected
promotional offer is associated with a first busingss in the plurality of businesses;

when the cstimated length of time remaining s greater than the threshold, the selocied
promotional offer 18 associated with a second business in the plorality of business; and

the first business is located closer to the selected charging station than the second
business.
20 The method of claim 16, further comprising displaying a first message to the user

ndicating that the clectric vehicle is unplugged from the selected charging station or

transmiiting a second message fo the mobile device when the charging process is complete.

[Fe]
[v:0]



PCT/US2015/039883

IE

1/9

WO 2016/007822

80T ISYavYivQ YIVQ ONINIVYL

T BT AVIdSIT
n
FOT INIONT
FOIA30 B8N ONINAL Y LYl BT HOSSID0
STT 90V ING MHOMIIN
———— N FIT 30UN0S H3MO0d
HOLYNTVAZ oo
008 s SRIOMLIN ¢y u3ian
BT MOSSINOMN h o N BT HOL0ITION YiVa
FOT H3AM3S N . 807 NOILVLS ONIDYYHO
o NG DN
| i i
| |
01 38vEvY.IYd w ommmw Mmmmm Mmm 0T 3evavive TO0T I8vav.LYa m
INZNISILARADY : INIWISINIAQY SIMMLYI HISN :
LYTIONYD m H45N m
| |
| |



PCT/US2015/039883

WO 2016/007822

2/9

¢ old

¢ . A b e 0+ o %m%

¢ a S+ o o+ 0+ o M.wwmw

e e 4 or G g+ Gr %@ww

et b r Gt £+ C+ e+ mﬁw%%

¢t & A b b AL t %ﬁm

et gt A e+ O+ A A mmwmm..m
ALSHAON SAGL HLTVIH NOIHSYS A0 NOLLYONdS HOAL

SAANLYIL INZWISILEEATY

SENINNEEREINY

00z



WO 2016/007822 PCT/US2015/039883

p<_  DETECTVEHICLE >

YES




WO 2016/007822
4/9

306

PCT/US2015/039883

402 RETRIEVE VEHICLE INFORMATION

:

CHARGE VEHRICLE

404 DETERMINE AMOUNT OF TIME LEFT TO

AMOUNT OF TIME <

310

YES

~708 IS DRIVER™

N@»@

NO

p< INTERACTING WITH THE >
. DISPLAY? __~~

YES
¥

410 RETRIEVE DRIVER FEATURES

¥

AND DRIVER FEATURES

412 SELECT AN ADVERTISEMENT FOR THE
PRIVER BASED ON THE VEHICLE INFORMATION

!

14 DISPLAY SELECTED ADVERTISEMENT




WO 2016/007822
5/9

£5%
&2

310

PCT/US2015/039883

ale NCper

504 DISPLAY GENERIC
ADVERTISEMENT

>~ DETECT INDIVDUAL?_—

YES

¥

506 RETRIEVE USER FEATURES

- A

<15 THERE MORE THAN ONE>—YES—#-

§10 SELECT AN
ADVERTISEMENT FOR THE
GROUP BASED ON THE USER
FEATURES

NO

Y

512 SELECT AN
ADVERTISEMENT FOR THE
INDIVIDUAL BASED ON THE

USER FEATURES

i

514 DISPLAY SELECTED

T ADVERTISEMENT B




WO 2016/007822

fffADVERﬂSEMENTSELEQHQN"?;

6/9

600

ADVERTISEMENT SELECTION FUNCTION

a2 BEGIN

. PROCESS? 7

YES

4

604 RETRIEVE USER FEATURES

;

806 IDENTIFY ASET OF
CANDIDATE ADVERTISEMENTS

'

608 APPLY ARULE SET TO THE
USER FEATURES AND THE SET OF
CANDIDATE ADVERTISEMENTS TO

ASSIGN A SCORE TO EACH
CANDIDATE ADVERTISEMENT

;

610 SELECT OPTIMAL
ADVERTISEMENT BASED ON THE
SCORES

PCT/US2015/039883



WO 2016/007822

7/9

700

702 TRANRULE SET? >

YES

i

704 OBTAIN TRAINING DATASET

|

706 PERFORM MACHINE LEARNING
TECHNIQUE ON TRAINING DATA
oET

!

708 OBTAIN RULE SET FROM
MACHINE LEARNING TECHNIQUE

PCT/US2015/039883



PCT/US2015/039883

WO 2016/007822

8/9

NOILYLS ONIDHYHD 3HL HYEN
SSINISNE ¥ NOYL 3440
TYNOLLOWOY v LOF135 218

[

HE8N OL 1437 3NLL ONIDYVHO
40 INNOWY AY1dSI G718

NI J32007d LON
SEATOHZA FHL ONLIYOIONI
AOYSSIN AV IdSIA 208

(N

g 'Ol

38N IHL OL ¥3440

TYNOLLOWOHD AV 1dSId ¥l

NOILYLS
ONISGHYHD ZHL NO ¥ 13N
IHL WOYA VIVQ 3A3M13Y 808

+
S3A

" TNOILYLS ONIDYYHD ¥ QLN
. 390N TOHIATE

A5 OL SHOLVOION] NOLLVYIS
ONIGNTION! dVYiN V AV TdSIQ P08

TN

T _ONISWYHO §T§

S3A

!

ALFANCD
SEONIDHYHD ONLLYOION
JOYSSIN AYIdSIOBIE

NOILYOOT 38N JAI LY 08




PCT/US2015/039883

WO 2016/007822

6 Ol

gi8 ,.i
2
{SINCLLYOddY
708 oy
ZIA WALSAS T

ONILYHIO €06 WYY

3ITATC IOVHOLS AHOWIN WIIBAS
(=)
=

G158 HITIONINGD FOA LIND 804 nido

ANdLNGHLNAN IOVANIINI SNOUYIINNRNOD
J
ars
HHOMIIN

o
O
foy




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/039883

A. CLASSIFICATION OF SUBJECT MATTER

INV. B60OL11/18 G06Q30/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

B6OL GO6Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20127116575 AL (PROSSER RONALD D [US] 1-3,
ET AL) 10 May 2012 (2012-05-10) 7-12,16
Y paragraph [0060] - paragraph [0061]; 4-6,
figure 4 13-15
X US 2011/213656 Al (TURNER DEXTER [US]) 1,3,
1 September 2011 (2011-09-01) 7-11,16
paragraph [0008]
paragraph [0075]
paragraph [0087] - paragraph [0108]
A US 20137110666 Al (AUBREY CHRIS [DE]) 2
2 May 2013 (2013-05-02)
paragraph [0004]
paragraph [0040]
paragraph [0049] - paragraph [0056];
figure 3
_/_ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

15 September 2015

Date of mailing of the international search report

30/11/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Benedetti, Gabriele

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

4 August 2011 (2011-08-04)
paragraph [0028] - paragraph [0035];
figure 4

PCT/US2015/039883
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 20117196745 A1 (MORIYA ATSUSHI [JP]) 13-15
11 August 2011 (2011-08-11)
A paragraph [0025] - paragraph [0027]; 2
figure 2
paragraph [0038] - paragraph [0056];
figure 7
paragraph [0065] - paragraph [0067];
figure 9
Y US 20127158502 Al (CHUNG WOOK JIN [US] ET 4-6
AL) 21 June 2012 (2012-06-21)
paragraph [0004]
paragraph [0014] - paragraph [0017]
paragraph [0034] - paragraph [0040];
figure 2
A US 20087249867 Al (ANGELL ROBERT LEE [US] 4-6,8
ET AL) 9 October 2008 (2008-10-09)
paragraph [0215] - paragraph [0220];
figure 12
A US 20117191186 Al (LEVY PAUL S [US] ET AL) 4-6,8

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




International application No.
INTERNATIONAL SEARCH REPORT PLT/052015/039883
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-16

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ US2015/ 039883

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-16

independent system claim 1 is directed to displaying
advertisements targeted to the individuals by a charging
station for electric vehicles, wherein the targeted
advertisements are selected from a database according to the
characteristics of the individual

2. claims: 17-20

independent method claim 17 is directed to enabling users to
identify one or more available charging stations for
electric vehicles by indicating whether each of the charging
stations is available or unavailable




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2015/039883
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012116575 Al 10-05-2012  NONE
US 2011213656 Al 01-09-2011  NONE
US 2013110666 Al 02-05-2013 CN 103093543 A 08-05-2013
EP 2587436 A2 01-05-2013
JP 2013097799 A 20-05-2013
US 2013110666 Al 02-05-2013
US 2011196745 Al 11-08-2011 J°P 5217922 B2 19-06-2013
JP 2010113314 A 20-05-2010
US 2011196745 Al 11-08-2011
WO 2010053191 Al 14-05-2010
US 2012158502 Al 21-06-2012 CN 102542486 A 04-07-2012
US 2012158502 Al 21-06-2012
WO 2012082415 A2 21-06-2012
US 2008249867 Al 09-10-2008  NONE
US 2011191186 Al 04-08-2011  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - wo-search-report
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report

