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

Cross Reference to Related Application
[6881] This application claims the benefit of 1J.S. Provisional Application No. 62/022.910,
filed on July 10, 2014,

Technical Field
18002} This disclosure relates generally fo charging stations for electric vehicles, inchuding
without Himitation, systems and methods that provide targeted advertisements to a charging

station for electric vehicles.

Background

[6663] Consumer demand for electric vehicles such as electric battery powered vehicles or
hybrid vehicles is increasing, but one disadvantage that holds clectric vehicles from
becoming more popular is their battery power rogquirements, Electric vehicles need to be
charged, and charging stations are costly to install and maitain, To incentivize the use of
slectric 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 nged for a
sircamlined process for sclecting and providing advertisements to charging stations for

electric vehicles.

Summary

[6804] Accordingly, systems and methods are disclosed herein for providing targeted
advertisements to charging stations for electric vehicles. The systems and methods can be
adapied to provide targeted advertisements that are selected based on the characieristics of
one or more individuals who are near the charging stations.

[86651 One aspect relates to a charging station for electric vebicles. The charging station
comprises a data collector, 2 meter, a display, and a processor. The daia collector records
data associated with individuals who are near the charging station. To protect privacy rights
of the individuals, the data collector may be programmed to discard high resohution data

associaied with the individuals. The meter determiines whether the charging station is being

Date regue / Date received 2021-11-08
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used to charge an electric vehicle. The sclected targeted advertisements may be selected
based 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 fiom a database sceording to the data recorded by the data collector, and the
5 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

10 display.
[6886] Insome boplementations, the charging station includes a counter that tracks an
estimated number 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
information that is redundant 1o the recorded video signals. The counter may include an

15 infraved sensoy, an ultrasonic sensor, or both.
{8007 In some implementations, the data associated with individuals comprises physical
foatures of the individuals. The physical features of the individuals may include at least two
of the group consisting of age, beight, race, clothes patterns, and logos.
{88081 1o some implementations, the processor processes the recorded data to determine

20 whether the individuals are engaging with the display. For example, a length of time that the
individuals are engaging with the display may be measured. Whether the individuals are
engaging with the display may be determined by detecting whether the mdividuals make eye
contact with the display, whether the individuals are facing the display, whether the
individuals make a gesture toward the display, or a combination thereof. A second selected

25  targeted advertisement may be selected based on whether the individuals are engaging with a
first selected targeted advertisement on the display.
[0809] One aspect relates to a computer-implemented method of providing targeted
advertisements on a display near a charging station for clectric vehicles. The method
inchedes receiving, at a server, # computational model that predicts a relative length of time

30 thet an individoual will engage with a candidate advertisement in a plorality of candidate
advertisements. The computational model is generated based on data collected from a
plurality of individuals, a plurality of advertisements, and measured lengths of time that the
plurality of individuals engage with the plurality of advertisements. A plurality of user

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

[ ]
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advertisement foatures characterize cach advertisement in the plurality of advertisements.
The method includes receiving, in real time, an indication that  target individual is engaging
with the display and a plarality of target user foatures that characterize the target individual,
A plurality of scores is assessed for the target individoal based on the pharality of target user

5 features and the computational model, wherein each score in the plurality of scores is
indicative of a predicted relative length of time associated with the target individoal and a
candidate advertisement in the plurality of candidate advertisoments. A targeted
advertisement 15 sclected from the plorality of candidate advertisements based at least n part
on an optimization performed on the plurality of scores, and the targeted advertisement is

10 provided to the display.

[8818] Insome implementations, the target individual is & first target individual and the
plorality of target user features is a plurality of first target user features, and the method
further includes receiving, in real time, an indication that a sccond target individual is
interacting with the display and a plurality of second target user features that characterize the

15 second target individual, wherein the first target individual is a oser 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 taxget individual's use of the charging station is complete. One
of the first target mmdividual and the second target individual may be selected based on the

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

25 {8811} Insome implementations, a mode of operation is sclected based on whether the
charging station is being vsed to charge an electric vehicle, wherein the mode of operation
determines whether a driver of the electric vehicle is the target individual, For cxample, a
first mode is selected when the charging station is being used to charge av electric 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
individual near the charging station,

[6812]  Tnsowe boplementations, selecting the targeted advertisement is based at least in
part on a set of previously displayed advertisemoents on the charging station. The predicted

relative length of time corresponds 1o 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 inchade 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
gngage with the display. The extent of engagement may correspond o 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 particular, the extent of engagement may correspond to
a comparison between the total length of time that the individual makes eye contact with the
display and the duration of the advertiscment. The total fength of time may be measured
according to the longest continuous time interval diring which eve contact is 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 multiple time intervals during which eye
contact is made. The extent of cogagement may correspond 1o a ratio between the total
length of time and the duration of the advertisement.

{8013} In some implementations, 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 plurality of target user features, and a plurality of target
advertiscment foatures that characterize the targeted advertiscment.

[6814] On aspect relates to a method for enabling users to identify one or more avaitable
charging stations for electric vehicles. The method includes receiving, at a processor in real
tims, station data indicative of a plorality of charging stations, where the station data mchades
locations of the charging stations and indicates whether each of the charging stations is
avatlable or unavailable. A map is displayed 1o a user in real time on a mobile device. The
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
become available and unavailable. The method includes detormining when the vser initiates
a charging process between the user’s electric vehicle and a selected charging station selected
from the available charging stations. Meter data recorded by a meter at the selected charging
station is received, where the meter data inchudes 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.
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[0015] In some 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 transmitted to the
mobile device. In an example, the estimated length of time remaining until the charging process
is complete is compared to a threshold. A first business is located closer to the selected charging
station than a 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 estimated
length of time 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 plurality of business.

[0016] In some implementations, additional messages are displayed to the user over the
mobile device. In an example, a message is displayed to the user indicating that the electric
vehicle is unplugged from the sclected charging station. In an example, a message is transmitted
to the mobile device when the charging process is complete.

[0016a] According to another aspect of the present disclosure, there is provided a server system
in communication with an electric vehicle charging station that includes a display, the server
system comprising: a communications interface; one or more processors; and memory storing
mstructions for: receiving, via the communications interface, a computational model that predicts
a relative length of time that an individual will engage with a candidate advertisement of a
plurality of candidate advertisements, wherein: the computational model is generated based on
data collected from a plurality of individuals, a plurality of advertisements, and measured Iengths
of time that the plurality of individuals engaged with the plurality of advertisements; a plurality
of features characterize each individual in the plurality of individuals; and a plurality of
advertisement features characterize each advertisement in the plurality of advertisements;
determining that an electric vehicle is charging at the electric vehicle charging station;
determining whether a length of time remaining for charging the electric vehicle at the electric
vehicle charging station is above a threshold; in accordance with a determination that the length
of time remaining is above the threshold: retrieving, in real time, based on data recorded by a
sensor coupled to the charging station, a plurality of features for an individual that is not

associated with the electric vehicle plugged into the electric vehicle charging station; using the

5
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computational model, selecting a first advertisement from a plurality of candidate advertisements
to target the individual that is not associated with the electric vehicle plugged into the electric
vehicle charging station based on the retrieved features for the individual that is not associated
with the electric vehicle plugged into the electric vehicle charging station; and providing the first
advertisement to the display of the electric vehicle charging station; in accordance with a
determination that the length of time remaining is not above the threshold: retrieving, in real
time, a plurality of features for a user that is associated with the electric vehicle plugged into the
electric vehicle charging station that characterize the user; using the computational model,
selecting a second advertisement from the plurality of candidate advertisements, different from
the first advertisement, to target the user that is associated with the electric vehicle plugged into
the electric vehicle charging station based on the retrieved user features for the user; and
providing the second advertisement to the display of the electric vehicle charging station.
[6016b] According to another aspect of the present disclosure, there is provided a computer-
implemented method of providing targeted advertisements on a display near an electric vehicle
charging station, the method comprising: receiving, at a server, a computational model that
predicts a relative length of time that an individual will engage with a candidate advertisement of
a plurality of candidate advertisements, wherein: the computational model is generated based on
data collected from a plurality of individuals, a plurality of advertisements, and measured lengths
of time that the plurality of individuals engaged with the plurality of advertisements; a plurality
of features characterize each individual in the plurality of individuals; and a plurality of
advertisement features characterize each advertisement in the plurality of advertisements;
determining that an electric vehicle is charging at the electric vehicle charging station;
determining whether a length of time remaining for charging the electric vehicle at the electric
vehicle charging station is above a threshold; in accordance with a determination that the length
of time remaining is above the threshold: retrieving, in real time, based on data recorded by a
sensor coupled to the charging station, a plurality of features for an individual that is not
associated with the electric vehicle plugged into the electric vehicle charging station; using the
computational model, selecting a first advertisement from a plurality of candidate advertisements
to target the individual that is not associated with the electric vehicle plugged into the electric
vehicle charging station based on the retrieved features for the individual that is not associated
with the electric vehicle plugged into the electric vehicle charging station; and providing the first
advertisement to the display of the electric vehicle charging station; in accordance with a

determination that the length of time remaining is not above the threshold: retrieving, in real

5a
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time, a plurality of features for a user that is associated with the electric vehicle plugged into the
electric vehicle charging station that characterize the user; using the computational model,
selecting a second advertisement from the plurality of candidate advertisements, different from
the first advertisement, to target the user that is associated with the electric vehicle plugged into
the electric vehicle charging station based on the retrieved user features for the user; and
providing the second advertisement to the display of the electric vehicle charging station.
[0016¢] According to another aspect of the present disclosure, there is provided a computer-
readable storage medium comprising storing instructions that, when executed by a processor,
cause the processor to perform a method of providing targeted advertisements on a display near
an clectric vehicle charging station, the instructions comprising instructions for: receiving, ata
server, a computational model that predicts a relative length of time that an individual will
engage with a candidate advertisement of a plurality of candidate advertisements, wherein: the
computational model is generated based on data collected from a plurality of individuals, a
plurality of advertisements, and measured lengths of time that the plurality of individuals
engaged with the plurality of advertisements; a plurality of features characterize each individual
in the plurality of individuals; and a plurality of advertisement features characterize each
advertisement in the plurality of advertisements; determining that an electric vehicle is charging
at the electric vehicle charging station; determining whether a length of time remaining for
charging the electric vehicle at the electric vehicle charging station is above a threshold; in
accordance with a determination that the length of time remaining is above the threshold:
retrieving, in real time, based on data recorded by a sensor coupled to the charging station, a
plurality of features for an individual that is not associated with the electric vehicle plugged into
the electric vehicle charging station; using the computational model, selecting a first
advertisement from a plurality of candidate advertisements to target the individual that is not
associated with the electric vehicle plugged into the electric vehicle charging station based on the
retrieved features for the individual that is not associated with the electric vehicle plugged into
the electric vehicle charging station; and providing the first advertisement to the display of the
electric vehicle charging station; in accordance with a determination that the length of time
remaining is not above the threshold: retrieving, in real time, a plurality of features for a user that
is associated with the electric vehicle plugged into the electric vehicle charging station that
characterize the user; using the computational model, selecting a second advertisement from the
plurality of candidate advertisements, different from the first advertisement, to target the user

that is associated with the electric vehicle plugged into the electric vehicle charging station based

5b
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on the retrieved user features for the user; and providing the second advertisement to the display
of the electric vehicle charging station.

Brief Description of the Drawings

[0017] The above and other features of the present disclosure, including its nature and its
various advantages, will be more apparent upon consideration of the following detailed
description, taken in conjunction with the accompanying drawings in which:

[0018] FIG. 1 is a block diagram of a computerized system for providing targeted
advertiscments to a charging station, according to an illustrative implementation.

[0019] FIG. 2 is an example data structure that represents a score output of a computational
model, according to an illustrative implementation.

[0020] FIG. 3 is a flowchart of a method used by a computerized system to detect whether a
vehicle is plugged into a charging station, according to an illustrative implementation.

[0021] FIG. 4 is a flowchart of a method used by a computerized system to provide a targeted
advertisement to a driver of an electric vehicle, according to an illustrative implementation.
[0022] FIG. 5 is a flowchart of a method used by a computerized system to provide a targeted
advertisement to one or more individuals who are near a charging station, according to an

illustrative implementation.

5¢
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{86231 FIG. 6 is 2 flowchart of a method used by a compuicrized system to select an
advertisement for display on an ¢lectric vehicle charging station, according to an illustrative
implementation,
[8824] FIG. 7 is s flowchart of a method used by a computerized system 1o train a set of
5 rules based on training data, according to an illustrative implementation.

[$¢25] FIG. 8 is a flowchart of 2 method used by a computerized system to display various
messages in relation to a charging process, according to an iHustrative implementation.
[8626] FIG. 9 is a block diagram of a computing device for performing any of the processes
described herein, according to an illustrative implementation,

10
[6627] 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

15 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 modificd 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 thercofl In particular, the systems and methods of the present

20 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
8628] One way to promote the use of eleciric vehicles it to provide complimentary
charging services at locations where drivers can be occupied while their vehicles charge, such
as at malls, restaurants, and movie theaters, However, installing and maintaining a charging

25  station is eostly, and a company is malikely to be willing to provide complimentary charging
services, unless advertising revenue can be generated from the charging stations. To engure
that advertiscrments have a desived effect, computational systems and methods are described
herein for providing targeted advortisements to various individuals whe come within a range
of a charging station. The data collected using the systems and methods of the present

30 disclosure provide valuable information for advertisers and companies who provide charging
stations in that the data informs what types of advertisemenis are more or less engaging for
certain types of individuals. Morcover, the present disclosure describes systems and methods
for distinguishing between users who charge their cleetric vehicies at a charging station and

other individuals who are near the charging station. Distinguishing between these types of
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individoals may be advantageous becanse there may be more available data regarding vsers
of the charging station compared to other individuals. When more data is available, the
targeted advertising methods may perform better with respect to selecting advertisements to
maximize levels of user engagement.
5 [0829] FIG. 1 is a block diagram of a computerized system 100 for providing

advertisements targeted for individuals on a charging station for slectric vehicles, according
to am illostrative implementation. The system 100 includes a server 104, a user device 111, a
data training engine 103, a training data database 106, and 2 charging station 108, all of
which are comnected to one another over a network 102. The training data database 106

10 stores data related to individuals, groups of individuals, advertisements, and amounts of user
interaction with the advertisements. In particular, the training data database 106 includes
three databases — a user features database 1064, an advertisement database 106B, and a user
involvement database 106C. The server 104 includes a precessor 105 and a score evahator
engine 101 that assesses scores for target individuals that interact with the charging station

15 108. The charging station 108 includes a data collector 110, a meter 112, a power source
114, a network interface 116, a processor 118 and a display 120.
[8036] As used herein, the term “processor” or “computing device” refers to one or more
compuiers, microprocessors, logic devices, servers, or other devices configured with
hardware, firmware, and software to carry out one or more of the computerized techmigues

20 described herein. Processors and processing devices may also include one or more memory
devices for storing inputs, outputs, and data that is currently being processed. An illusirative
computing device 900, which may be vsed to mplement any of the processors and servers
described herein, is described in detail below with reference to FIG. 9. As used herein, “user
device” inchudes, 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
of user devices include, without limitation, personal computers, laptops, and mobile devices
(such as smartphonges, blackberrics, PDAs, tablet computers, efc.). Only one server 104, onc
user device 111, one data training engioe 103, one training data database 106, and one
charging station 108 are shown in FIG. 1 to avoid comphicating the drawing. In general, the

30 system 100 can support multiple servers, user devices, or charging stations, and the data
training engine 103 and the training data database 106 may be implemented on a single
system or on multiple distributed systems.
[#8431] The system 100 provides advertisements on the display 120 of the charging station

10&. The advertisoments are selecied by the server 104 specifically to be targeted for one or

-3
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more individuals who are detected 1o be interacting with the display 126 on the charging
station 108, In particular, the data collector 110 on the charging station 108 is configured to
collect data associated with one or more individuals who exhibit an interest in the display
120, which may be a digital monitor or a screen that is configured to display advertisements
5 orother information. The display 120 may be interactive such that individuals may interact
with the display 120 by providing input via an inpot device (e.g., keypads, touch screens,
trackballs, voice recognition systems, efc. ).
[8832] The data collector 114 is a surveillance device and includes one or more of a video
camera, a digital camera, 2 web cam, an infrared sensor, an ultrasonic sensor, a three-

10 dimensional lascr scanner, a microphone, or any other suitable device that is configured to
record data refated to one or more individuals. Processing of the raw data collected by the
data collector 110 may be performed locally at the charging station 108, or may be performed
remoiely at the server 104, The data recorded by the data collector 130 may he processed to
determine whether an individual is interacting with the display 120. For example, an

15 individoal may be interacting with the display 120 when the individoal makes eve contact
with the display 120, or when the individuai’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 individuoal, and the individual’s features may be used as target
featores.

20 [0833] The processor 116 may be configured to process the data recorded by the data
coliector 110 to detect whether an individual is interacting with the display 120, Tn this case,
the processor 116 transmits the user features of the target mdividual to the server 104 for
processing and for running 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

25  processing to determine whether a target individoal is interacting with the display 120. In
some embodiments, the processor 116 performs some pre-processing, such us determining
that there is an individual proximate the charging station 108, and only transmits the data
recorded by the data collector 110 1o the server 104 when an jndividual is proximate the
charging station 108. This may be desirable such that bandwidth over the network 102 is

30 saved.

{8834} In some embodiments, it is desirable to aveid 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 date may be discarded. In this case,

the data collector 120 may only detect the general outline of an individual who is in the range
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of the data collector 120. Even such data at low resehstion may provide sufficient
information for determining whether the individual is facing the display 120 or otherwise
paving attention to the display 120. Moreover, when an individual is physically inferacting
with the display 120, sach as by providing input via an input device like a touch sereen or a
microphone, the data collected by the input device may supplement the data collected by the
data collector 110.

16635] The sorver 104 executes a process reforred to 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,
futeraction 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 individuoal who is interacting with
the display 120.

[0€36] In particular, the server 104 may receive or determine features associated with the
mdividual, 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 individual and the candidate
advertisement. The advertisement with the highest score may be selected to be provided over
the display 120 to the individual. The process for selecting an advertisement from a set of
candidate advertisements is described in detail in relation to FIG. 6.

[6637] The score evaluator engine 101 assess scores for the set of candidate advertisements
by applying a computational model to the set of candidate advertisements and user features of
the individusl. The computational model 1s in the form of a set of rules gencrated by the data
training engine 103, which performs a machine learning technique on 2 training data set
stored on the training data database 106, As shown in FIG, 1, the training data database 106
is a distributed systom of three databases that store user feature data, advertisement data, and
user involvement data. In general, the data stored in the training data database 106 may be
stored on the same database or any nomber of different databascs located on the same device
or distributed over multiple locations. The date stored in the user features database 1064, the
advertisement database 1068, and the user mvolvement database 106C are described in detail
below, and arc used by the data training cngine 103 to train a predietive modcl that may

predict an amount of user involvement between a user and an advertisement.
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{8638} The user features database 1064, the advertisement database 1068, and the user
invelvement database 106C store training data that is used by a machine learning technique to
train a computational model. As used herein, 1o “train” a data set means to generate a sot 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 i described in detail in relation to
FIG. 7.

19639} The machine learning techmigue involves receiving 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 advertisement database 1068, The answer
vector refers fo data stored in the user invelvement database 106C. The machine learning
technique applics statistical modeling methods to it a computational model to 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.c., the answer vector) that is exhibited
by 2 user who has particular user foatures in response to an advertisecment with particular
advertisement featores {i.c., the inpd vector).

{8048] The training data stored in the training data database 106 may be coliected over a
period of time during which various advertisements with difforent advertisement features
(stored in the advertisement database 106B) are shown to various users with different user
featurcs {(stored in the user featurcs database 106A). The training data may be collected while
advertisements are displayed on cne or more charging stations 108, or may be collected ina
completely different environment. Amounts of user involvement or degrees of user
engagement with the advertisements are monitored and stored 1n the user involvement
database 106C. After enough training data (with both input vector and answer vector data) is
coflected, the data training engine 103 generates the computational model that can predict an
unknown answer (i.¢., an amount of user mvolvement) for a known input (e, a set of user
featores and a set of advertisement featureg).

[0641] The user features database 106A includes data associated with the user that may
provide predictive information regarding an amoumt of user mvolvement with an
advertisement. Instead of storing personal identifying information regarding sach user, the
data stored in the user features database 106A assigns different users to different categorics of
user features. For example, the gser features database 106A may inclade user foatares that
may be estimated from data recorded by the data collector 110. Examples of user featares
inclode but arc not limited to age, gender, race, demographic, height, or any other suitablo

user feature that may be determined from data recorded by the data collector 110. Moreover,
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user featwres may inclode information such as what clothing or accessories the individual s
wearing, or objcets 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 110, and the logo information may be incladed as one or more of the user
5 features.

[6442] 1In some embodiments, the user features database 106A includes data related to boih
ndividuals and groups of individuals, and may further 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., 2 group of fiiends). In particular,

10 the user features database 106A may include features that characierize a group of individuals,
such as how many individoals there are in the group and the relative height or age differences
between the individuals in the groop, for example.
186431  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

15 foratarget individual in the groop. In an example, the user features of each of the
mdividuals withim the target group may be processed to assign individual-specific scores for
cach individual. The individual-specific scores may be aggregated across the individuals 1o
form a group-specific score, and the candidate advertisement with the group-specific score
that cxceeds a threshold may be sclected. In this manner, the advertisoment that is displayed

20 to the group of individuals is selected to maximize or increase the likelihood that the target
group of individuals will direct attention to the display 120.
8644] In an example, one of the individuals in the group 15 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 bighest level of

25  nvolvement. The data collector 1190 may determine that the selected individual has been
divecting attention to the display 120 for the longest amoont of time out of anyone in the
group. Inan example, if the server 104 recognizes that one of the individuals is a child, the
server 104 may sclect the child as the target individual. In this manner, targeted
advertisements directed towards the child may be shown on the display 120. Alternatively,

30 the server 104 may recognize that one of the individoals is an adult accompanied by a child.
The server 104 may select the adult as the target individual, and the targeted advertisements
may be selected to be directed towards the adult. These advertisements may involve

promoting products or services related to childeare.
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186437 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 user features database 106A. In particular, the data stored on the
advertisement database 106B may correspond to various advertisement features that
5 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 advertisement itself, such as
the duration of the advertisement. An advertisoment featare sy correspond to any aadio or
visual characteristic of the advertisemnent, such as whether the advertisement is very vibrant

10 orcolorful, or whether the advertisement includes animation or cartoons. As another
example, an advertisement feature may include a level of interactivity associated with the
advertisement, such as whether the advertisement is responsive to user input, sach as via an
input device or a user movement detector. In general, any type of feature that characterizes
an advertisement or the produet or service that the advertisement is promoting may be used.

15 Various categories of advertisement features are shown and deseribed in relation to FIG. 2.
{8046] The user involvement database 106C includes data regarding a measured amount of
user involvement between a user with particolar user features (stored in the user features
database 106A) and a particular advertisement (stored in the advertisement database 106B).
The measured amount of user involvement may correspond t¢ a length of time that the user

20 interacted with the advertisement, a degree of atiention that the user exhibited to the
advertiscment, or a combination of both. For example, the measured amount of user
mvolvement may correspond 1o & length of fime 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 advertisoment is shown, In another cxample, the measured amount of user

25  nvolvement may depend on whether the user engaged one or more other individoals fo diveet
their attention to the display or to the advertisemeni. This may be evidence that a particular
advertisement is particularly engaging for that uscr. In this case, the amount of user
involvement 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 sudience. In general, any data

30 associated with user mvolvement may be stored in the user involvement database 106C.
{8047 As described above, the data training cagine 103 porforms 2 machine learning
technique on the training data stored on the traiming data database 106. The result of the
machine learning technique is a set of rules that define the computational model. The data

training enginc 103 provides the computational model over the network 102 1o the score
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evahluator engine 101, which uses the model fo assign scores 1o a set of candidate
advertisements vsing real-time user feature data.
[8848] The candidate adveriisements are stored on the candidate advertisement database
107, which may be stored on the same system as the training data database 106 or a separate
5 system. Insome embodiments, the candidate advertisement database 107 is the same as the
advertisement database 106B. In other embodiments, the candidate adveriisement database
107 imcludes advertisements that are not included in the advertisement database 1068, The
candidate advertiscments 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
10 and services. The candidatc advertisements may include new advertisements that have not
been previousty used (and therefore not used in traning the computational model).
[8649] The real-time user feature data is collected in real time from the data collector 110,
and may be associated with unknown or uncertain amounis of user invelvement for the
differeut candidate advertisements, The computational model provides a prediction of the
15 amounts of user involvement by assessing a score for each candidate advertisement. In this
manner, the computational model allows for prediction of an amount or degree of user
involvement that the real time individuoal will intoract with an advertisement. The server 104
may select the advertisement with the maximum score or a score that exceeds a threshold,
and the selecicd advertisement is provided over the nctwork 102 for display on the charging
20 station 108,
[0658] The user device 111 may be a personal computer, laptop computer, tablet, a mobile
device or any other device that may be used by a user to determine the focation 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
25  locations of nearby charging stations. The map may include different indicators for available
charging stations and unavailable charging stations. A charging station 108 may be
unavailable if it is currently in use or if it is currently down for maintesance or is otherwise
being serviced. The map displayed on the user device 111 may further include a timing
indicator that describes an estimated amount of time left ontil an unavailable charging station
30 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.
(88517 Tn some embodiments, the data associated with a user account accessed via the user
deviee 111 informs the wscr foaturcs data thet is used as an nput 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
information may include data regarding the uscr that may not be easily determined from the
data recorded by the data coliector 110, For example, the account information may inchude
data associated with the model, make, and/or year of one or more vehicles owned or nsed by
5 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 scleet fo link the account associated with the scrver 104 with one or more other user
accounts that have information on the shopping habits or online browsing habits of the user.
In this manmer, the server 104 reirieves and uses information about the user that may not be
10 determined from the data collector 110, In some embodiments, the account information
includes data regarding geographic data associated with the user, such as the areay
corresponding to the user’s locations at various times. Targeted advertisements for
businesses with retail locations in these arcas may be selected for displaying to the user.
[#652] In some embodiments, the data collector 110 distinguishes between a driver and a
15 passerby, and the server 104 may operate in one of two modes — providing targeted
advertisements to the driver or providing targeted advertisements to a passerby. In particular,
the data collcctor 110 may identify an individual who plugs in an electric vehdcle into the
charging station 108 as a driver. Alternatively, the data collector may identify an individual
whe exits the vehicle from the driver side door as a driver. Upon recognizing an individual
20 as a driver, the data collector 110 may track the moverment of the driver and distinguish the
driver from other individuals who are within the range of the data collector 110,
86331 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 ondy the user feature data recorded by the
25  datacollector 11, but also the accomnt information associated with the driver’s user account.
I no account information is available, or if the driver does not have auser 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
1s plugged into the charging station 108. For example, the vehicle information may include
30 the make, model, and/or year of the vehicle. In this manner, becanse more data is known
about drivers of electric vehicles than of passersby, the targeted advertisement that is
provided by the server 104 nmay be better targeted for the driver than for a passerby. In this
manncy 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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{66347 In some embodiments, the server 104 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 2 large amount of time remains before charging is complete.
In this case, the server 104 may predict that the driver is unlikely to remain at the charging
station 108 while the electric vehicle is being charged. Thus, the server 104 may select
advertisements to farget users who are passing by the charging station 108, Aliernatively, if a
smail amount of time is left before the charging is complete, the server 104 may predict that
the driver is likely to remain at the charging siation 108 during the charging process, and may
select advertisements to target the driver. When the driver uses the user device 111 suchas a
mobile phone, the server 104 may detect that the driver has retumed 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 3 targeted advertisement for the driver,

[#455] 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 individuals, The redundancy counter may be in the form
of an ultrasonic sensor or an infrared sensor, and may be used to confirm that the data
roecorded by the data eollecior 114 is accuraic.

[6656] The components of the system 100 of FIG. 1 may be arranged, distributed, and
combined in any of a number 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 implementation may be appropriate for distributed computing over multiple
commumnication systems including wireless and wired communication systoms that share
access to 2 common network resource. In some implementations, the system 100 is
implemented in a cloud computing environment in which one or more of the components are
provided by different processing and storage scrvices connecied via the Internet or other
cotununications system.

[6687] Although FIG. | depicts a network-based system for providing a targeted
advertisement to a display on a charging station, the functional components of the system 100
may be impiemented 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 somc implomentations, cither 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 discossion, the
remainder of this disclosure will often describe providing targeted advertiscments 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 disclonure.

[0858] FIG. 2 is an example data strocture 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
feanrres. In the data structure 200, six example caiegories of user features are listed in the
left most cohumn and seven example categorics of advertisement foatures are listed in the top
row. The categories of user features include a gender of an individual and an approximate
age range of an individual, and the categories 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
corresponding category of user featiges (denoted by the row) and a corresponding category of
advertisement festures {denoted by the column). A higher score may correspond to a higher
predicted level of involvement for a user that is clagsified into @ user category and an
advertisement that is classified info an advertiscment category.

[88589] The categories for user features and the advertisement features in the data structure
200 are shown for illustrative purposes only. As shown in the data structuve 200, each
category of uscr features includes two features relating to the gender and age range of an
individual, and each category of advertisement features includes a single feature related to the
type of preduct or service that the advertisement is promoting. One of ordinary skill in the art
will understand that any number of any suitable featores may be osed. In particolar, 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 include 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 data related to groups of
individuals, such as families.

[6668] The advertisement features may include features regarding the product or service
that is being promoted in the advertisement. The advertisement features shown in FIG. 2
simply correspond to the general category of the product or service, but in genersl, the
general categories may be divided into sub-categories. For example, the fashion category
may be divided sccording to children's fashion, icenage fashion, women's fashion, and moen's

fashion. Similarly, the heslth category may be divided into child health, fomale health) male
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health, or senior citizen health. The movies/TV category may be divided into various genres
such as family friendly entertainment, documentaries, dramas, comedies, or any other
suitable category of entertainment, In some embodiments, the advertisement features mclude
features regarding the advertisement itself, such as its duration, whether the advertisement is

5 interactive, and/or any visual characteristics associated with the advertisement. Morcover, an
advertisement feature may include whether the advertisement is associated with a local
business, or 2 product that is specific to the region. While the categories of advertisement
foatures shown in FIG. 2 only include a single advertisement foature per category, the
categories may include any mumber of advertisement featares.

10 {8861} Insome embodinments, the categorics for the user features and the advertisement
festures are determined based on whether enough training data exists, and/or based on the
training process that is executed by the data training engine 103. For example, a 15 second
long movie advertisernent may be in the same or different catogory from a 30 second long
movie advertisement. In particular, the advertisoments may be in different categories if

15 enough training data is collected to separate movie advertisements into different categories
based on duration. However, if there is not enough training data, then the advertisements
may be grouped together into the same category. In general, if separating the movie
advertisement category into multiple categories based on the advertisement’s duration
improves the performance of the computational modcl, then the two advertiscments may be

20 separated into the different categories. The categories for uscr features may be similarly
determined, according to the performance of the model.

88621 FIG. 3 15 a flow chart of an illustrative method 300 for detecting whether a vehicle is
plugged into the charging station 108. The method 300 may be executed by the server 104 or
the charging station 108 and focludes the step of determining whether an electric vehicle is

25  phlagged mto the charging stafion at deeision block 304, Depending on whether an electric
vehicle is plogged into the charging station 108, the server 104 may select to operate ie one
of two modes. If a vehicle is plugged in, the server 104 may sclect to operate in a first mode
at 306, which provides targeted advertisements to a user associated with the vehicle, such as
the driver or a passenger. The first mode is described in detail in relation to FIG. 4.

30 (08631 Alternatively, if there is no vehicle plugged into the charging station 108, the server
104 may select to operate in a second mode at 310, which provides targeted advertisements o
individuals whe pass by the charging station 108. The second mode is described in detail in
relation to FIG. 5. The charging station 108 may be configured fo switch between the first

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

[6¢64] FIG. 4 is a flow chart of an iHustrative method 400 that may be executed upon
determining that a vehicle is plugged into the charging station 108, The method 400 may be
execuied by the server 104 and inclades the steps of retrieving vehicle information (step 402),
determining an amount of time left to charge the vehicle (step 404}, and determining whether
the amount of time is less than a threshold (decision block 406). 1f s, the server 104
determines that the driver 18 interacting with the display (decision block 408), retrieves driver
features (siep 410), selects an advertisement for the driver based on the vebicle information in
driver featores {siep 412), and displays the selected advertisoment {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 o operate in
the second mode described in relation to FIG. 5.

0865} At step 402, upon deiccting that an olectric vehicle is plugged into the charging
gtation 108, the server 104 retrieves vehicle information associated with the electric vehicle
that is plugged in. In an example, the vehicle mformation is deterniined based on data
retrieved by the power source 114, which is configured to determine vehicle data when the
vehicle is plugged into the powoer source 114, In this case, the veohicle data may include the
mmake, model, year, batiery 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
coflector 110, which detects various characteristics of the vebicle, such as shape, color, type,
or any other suitable vehicle characteristic. In an example, the vehicle information is
determined based on the user device, which may communicate with the charging station 108
or may be detected by the data collector 110, Tn this case, vehicle information may be
associated with a user account, which the driver accesses over the user device 111, The
charging station 108 or the server 104 may be able 1o detect that the wser device 111 s within
a close proximity to the charging station 108, and may access the vehicle information via the
user’s account. In this case, the vohicle information may include insvrance policy data
associated with the vehicle or any other data related to the vehicle.

[88661 At stop 404, the server 104 detormines an amount of time that is Ioft to charge the

vehicle. As described in relation to FIG. 1, the amount of time loft is determined by the
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meter 112, The amount of time left may correspond to the total estimated amomnt 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 limited to predefined time intervals,
and the amount of time left may correspond to the amount of time remaining in the time
5 interval. The predefined time intervals may be used to discourage drivers from leaving their

vehicles plogged into the charging station 108 for extended periods of time,
{86671 At decision block 406, the server 104 determines whether the amount of time left to
charge the vehicle is below a threshold, Comparing the remaining amount of time to a
threshold may be usefil for predicting a likelihood of the driver remaining at the charging

10 station 108 until charging is complete. For example, if there is a small remaining amount of
time, the server 104 may predict that the driver will remain at the charging station 108 until
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 3 large remaining amount of
time, the server 104 may predict that the driver will not remain at the charging station 108, In

15 this case, the targeted advertisements may be selected for the general public or for other
imdividuals who are passing by the charging station 108, This is described in defail in
relation to FIG. 5.
[0868] 1n this maoner, the amount of remaining time may inform a decision regarding
whether o target a driver or a passcrby o providimg advertisoments on the charging station

20 108, Use of such information may be advantageous because it may be generally preferred to
target a driver over a passerby. In general, the predictive mode! that scores the candidate
advertisements may have betier performance if more mformation regarding the fargeted
individual is known. The server 104 may be able to obtain more information about a driver
than a passerby, bocause the driver information may imchude vehicle information and user

25  account information. In contrast, the server 104 may only be able to obtin nformation
regarding the physical characteristics of a passerby. Thus, performance of the model may be
¢nhanced for the driver compared 1o a passaiby, it may be preforred to target the driver overa
passerby.
[6668] At decision block 408, the server 104 determines whether the driver iy interacting

30 with the display. The data collector 110 and the power source 114 operate together to dotect
when the driver plogs in the vehicle. In particular, when the power source 114 indicates that
a vehicle s plugged into the charging station 108, this may trigger the data collector 110 to
focus on the mdividoal who is near the power souree 114, The data collector 110 may track

the individoal’s movement even after the vehicle is plugged in. In some embodiments, when
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a user other than the driver plugs the vehicle into the power souree 114, the data collector 119
may detect the driver by fracking the movemenis of an individual who exits the vehicle from
the driver side. In this manner, the data collector 110 may determine whether a driver
remains near the charging station 108 while the vehicle is 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. §,

[6078] Alternatively, if the data collector 110 provides an indication that the driver is
interacting with the display, the method 400 proceeds to step 410 to retrieve driver features.
The driver features may be refrieved 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
determined 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 ease, the driver featores may be
associated 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 preximity to the charging station 108, and may access driver information via the
user’s account. In this case, the driver information may include insurance policy data, onc or
more address or contact information associated with the account, or any other data related to
the driver.

{88711 Atsiep 412, the server 104 selects an advertisement for the driver based on the
vehicle information retrieved at step 402 and the driver features retrieved at step 410. The
selocted advertisoment is targeted to the driver, and may be selected to maximize or at loast
ncrease the predicted amount of involvement between the driver and the display 120, An
exemplary process for selecting an advertisement is described in more detail in relation to
FIG. 6.

19072) At stop 414, the sclected advertisement is displaved over the display 120, While the
advertisement is being displaved, the data collector 110 may continue o monitor the amount
of involverment exhibited by the driver in response to the selected advertisement. The
training 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 mvolvement may be provided {o 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 training data database 106. The computational mode! used to prodict an amount of
user mnteraction with candidate advertisements may also he appropriately updated as the
training data database 106 is updated. The model may be updated (i.c., retrained) in real 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
colicetor 110 is not only used 1o provide a targeted advertisement in real-time to the charging
station 108, but is also used in future targeted advertising.

[6673] If the driver continues to interact with the display 120, the server 104 repeats steps
408,410, 412, and 414 to sclect more advertiscments that are targeted for the driver.
However, if the data collector 110 provides an indication that the driver is no longer
interacting with the display (such as by walking away or otherwise diverting his attention
clsewhere, for example), then the method 400 proceads to step 319 to provide targeted
advertising to passersby or to 2 general audience.

[6874] FIG. 5 is a flowchart of an Hllustrative method 500 for providing targeted
advertisements to one or morg individuals who are near the charging station 108. The
method 500 may be executed by the server 104 upon determining that a vehicle is not
plugged into the charging station 108 at decision block 302, The method 500 inchudes the
steps of determining whether an individual is detected (decision block 5623, I not, a generic
advertisement is displayed (step 504), and the method 500 returns to 302, Otherwise, if an
individual is detected, the user featares of the individual is retricved (step 506), and the scrver
104 determines whether there 15 more than one individual (decision block SG8). Ifso, an
advertisement is selected for the group based on the user features (step S10), and if not, an
advertisement is sclected for the individual based on the user foatures (step 512). The
selected advertisement is displayed (step 514), and the method 500 returns to the method
described in relation to FIG. 3.

[64758] At decision block 502, the server 104 determines whether at least one individual is
present within the range of the data collector 110. If 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 sclected based on
a subscription service offered to advertisers. In an exampie, some advertisers may pay a
premium to have their advertisements provided as the generic advertisement. In some
cmbodiments, the generie advertiscmoent may be sclected based on an optimization process

performed for a hypothetical individual with cortain user features. The user features for the
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hypothetical individoal may be sclected 1o be the average featores across all users, or may be
sclected as the most frequeontly occurring features across all users. The set of users used to
determine the nser features of the hypothetical individual may be the entive set of global
users, or may be Hmited to a particslar geographic region.

5 [0876] Atstep 506, if an individual is detected within the range of the data collector 110,
the user features of the individual are retrieved. 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 amount of user involvement with an advertisement.
Examples of user features include but are not limited to age, gender, race, demographic,

10 height, or any other suitable user foature 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 he detected from
the data recorded by the data collector 110, and the logo information may be included as one

15 ormore of the user features.

{88771 At decision block 508, the server 104 determines whether more than one individual
is detected within the range of the data collector 110, 1f so, the server 104 proceeds to step
510 to select an advertisement for the group based on the user features determined at step
S06. Asis described in relation to FIG. 1, for each candidatc advertisement, cach individual

20 may be assessed an individual score, and an aggregate score may be compuied for the group.
In an example, the aggregate score may correspond to 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 individuals. The selected advertisement may correspond to the candidate
advertisement that maximizes the aggregate score for the group. Aliernatively, a subset

25  ncluding one or more individuals in the group may be selected, and an advertisement may be
selected based on the selected subset.

[0678] Alicrnatively, if there is only one individual, the server 104 proceeds to step 512 o
select an advertisement for the individual based on the user features determined at step 306,
The selected advertisement is targeted to the individual, and may be selected to maximize or

30 at least increase the predicted amoymt of involvement between the individual and the display
120. An exemplary process for selecting an advertisement is described in more detail in
relation t0 FIG. 6. At step 514, the selected advertisement 1s displayed on the display 120.
[88791 FIG. 6 is a flowchart of an illustrative mcthod 600 for selecting an advertisement for

display on a charging station for clectric vehicies. The method 600 may be executed by the
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server 104 and inchudes the steps of determining whether to begin the advertisement of the
selection process (decisien block 602), retrieving user features (step 604), identifving a set of
candidate advertisements (step 606), applying a rule set to the user features and the set of
candidate advertisements to assign a score to each candidate advertisement (step 608), and
selecting an optimal advertisement based on the scores (step 610).

[6488] At decision block 602, the sexrver 104 defermines to begin the advertisement
selection process. As described herein, the server 104 may determine to begin the
advertisement sclection 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,

[B881] At step 604, the server 104 retrieves user features of the one or more individuals.
As described in relation to FIG. 2, the user features may inchide any data related to an
individual or a group of individuals. Moreover, when the driver is within the range of the
data collector 110, the uscr features may inchude user account data accessed over the user
device 111. Moreover, as is described in relation 1o FIG. 3, the vser features that are
retrieved at step 604 may correspond o one individual or a group of mdividuals. When there
is a group, the user features of a selected subset of individuals in the group may be retrieved,
ot the user features of each individual in the group may be retricved.

{88821 At stop 606, the server 104 identifics a set of candidate advortisements that may be
stored on the candidate advertisement database 107 described in relation to FIG. 1. The
candidate advertisements are a set of advertisomends that are 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 produocts
and services. The candidaie advertisements may include new advertisements that have not
been previously used (and therefore not used m traming the computational model). Even
though the candidate advertisements may not have been previcusly shown, the candidate
advertisements have known advertisement features, which arc used by the computational
model. In some embodiments, the sef 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,

(#0837 At step 608, the server 104 applics a rule set to the user featores and the set of
candidate advertisements to assign a score to cach candidate advertisement. To assess a score
for cach candidate advertisemoent, the score cvaluator engine 101 nses a compuiational model

that predicts an amount of interaction that an individual will have with each respective
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candidate advertisement. In an example, the amoont of interaction may represent a length of
time that the individual is predicted to interact with the advertisement. The computational
madel may include a weighted function of various features of one or more individuals and is
described in more detail in relation 1o FIG. 2.

[0884] At step 610, the server 104 selects an optimal advertisement from the set of
candidate advertisoments based on the scores. In particular, the optimal advertisement may
be the candidate advertisement with the maximum score, or the score that fndicates the
largest amount of predicted user involverment. In some embodiments, all of the candidate
advertisements are scored before an advertisement is selected, such that the advertisement
with the absciute maximum score is selected. In some embodiments, the optimal
advertisement is selected before all of the scores are assessed if a candidate advertisement is
determined to have a score that exceeds a predefined threshold. In this case, the score
cvaluator engine 101 #teratively sclecis a candidate advertiscrnent and assesses the score for
the selected advertisement. The server 104 may iteratively compare the assessed scoretoa
predefined threshold, and the first candidate advertisement with a score that exceeds the
threshold may be sclected before all of the candidate advertisoments are asscssed. Whether
all candidate advertisements are scored before the optimal advertisement is selected may be
based on a tradeoff between the amount of fime it takes to score each advertisement and a
desire to get the absolute highest scoring advertisement. In particular, if there arc many high
scoring advertisements and scoring advertisements is computationally expensive, it is
desirable to sclect the first candidate advertisement that has a score that excecds a threshold.
Alternatively, if there are fow high scoring advertisements and scoring advertisements 1s
computationally cheap, it may be desirable to score all candidate advertisements before
selocting the optimal advertisement.

{88851 TInsome embodimenis, the adveriisement selection function is based on previously
displayed advertisements. In particular, it may be undesirable to display the same
advertisement twice within a single time interval, such that the advertisements that were
recently displaved on the charging station 108 may not be considered or scored. In some
embodiments, the selected advertisement is based on the interaction between one or more
individuals and a previous advertisement. In an example, if a first advertisement gencrated a
bigh amount of interaction, a second advertisement may be selected to have similar
advertisement features. I particular, if the first advertisement involved user input (such as
over a touch screen, for example) that was popular with the one or more individuals, the

second advertiscment shown to the one or more individoals may also involve user input. 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.

[8886] Insome embodiments, the advertisement selection function is based on one or more
signals commuonicated over a group of charging stations 108, In particular, the group of
charging stations 108 may be configired to send communications 1o one another via the
network 102, In an example, each charging station 108 may inchide a memory for storing a
map of #ts 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 collector 110 may detect that the one or more users are leaving the vicinity of
the first charging station, and moving in a dircction toward a necighboring charging station. In
this case, the first charging station may transmit a signal o 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 beth. Upon receiving
this signal, the neighboring charging station may then bypass the steps described in relation
to the advertisement selection function 600 because these steps were already performed by
the first charging station. In this case, the neighboring charging station is able to essentially
capitalize on the processing already performed by the first charging station and may simply
confinue the process initiated by the fst charging station. As an example, a current targeted
advertiscment that 1s displayed on the first charging station when the one or more users are
determined to be moving in a direction toward the neighboring charging station may be
directly 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 Jeaving its own vicinity and heading in
a direction toward another charging station.

{88871 Insome emboduments, a defaplf setting may not allow charging stations to
communicate in the manner described above, to avoid possibly infringing on privacy rights of
bystanders. However, other users {¢.g., drivers or owners of clectric vehicles) may be
allowed to configure a user setting indicative of whether to allow for this type of
commumication between charging stations. In some embodiments, the charging stations
commumicate to one another via the server 104, which serves a3 a centralized unit that may
store 3 station map that indicates the geographic location of cach charging station 108
commected to the network 102, The server 104 may further store data regarding each charging
station 108, including any deta 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 outhine or a general direction that the one or
more users is facing, and no specific personal data that would identify the ong or more users,
In this case, the scrver 104 may usc the station map and the data regarding cach 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.

16688] FIG. 7 is 2 flowchart of an illustrative moethod 700 for training a set of rules based
on training data that may be stored in the training data database 106, The method 700 may be
executed by the dat training engine 103 and includes the steps of determining whether to
train a role sct (decision block 702), obtaining a training data set (step 704), performing a
machine learning technique on the training data set (step 706), and obtaining a role set from
the machine learning technique (step 708).

18089] At decision block 702, the dats training engine 103 determines to train a rule set. In
particular, the data training engine 103 may determine to begin a training process when a
threshold amount of training data is stored in the training data database 106. After a first rule
set is determined, the role sct may be updated (i.c., 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 cvery day, weck, month, or any othor suitable time nicrval, In
some embodiments, as additional data (regarding user feature data, advertisement feature
data, and amounds of user involvement) is collected by the data collector 111, the additional
data 13 added to the traiming data database 106, The data fraining engine 103 may select to
retrain 2 rule set when the training data in the training data database 106 changes by a
threshold amount, compared to the state of the tramming data when the latest rule sot was
trained. Inm some embodiments, difforent rule sets are frained for charging stations in different
geographical locations.

[06898] At step 704, the data training engine obtains a training data set. As described in
relation 1o FIG. 1, the training data set may be stored on a database such as the training data
database 106, which stores data associated with user features, advertisement featares, and
measured amounts of user involvement between users and advertisements.

{8091] Atstep 706, the data training engine porforms a machine learning techuique on the
training data set. Performing the machine learning techmique involves “training” the data set
to gencrate a sot of rules that accurately predict an amount of user involvement for users and

advertisements with particolar features. The machine learning technigue involves receiving
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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 106A and data stored in the advertisement
database 106B. The answer vector refers to data stored in the user involvement database
106C. One purpose of the machine leaming technigue I8 to generate 3 predictive model that
recetves the input vector and is able to accorately predict the values in the angwer vector,
[6492] In performing the machine learning techunique, the data training engine 103 applics
statistical modeling methods to fit the computational model to the training data. The
computational model inchudes the set of rules that define how certain user foatures and
advertisement features are predicted to affect the amount of user involvement. The predicted
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 ameount of user
involvement mostly matches the aciual measured amount of user invelvement, this means
that the predictive raodel bas performed well,

[66931 However, if there are substantial differences between the predicted amounts of
mvolvement and the actual measured amounis 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 criteria may
inchude an error criterion that indicates a maximum tolerable amount of error between the
predictions and the measurements.

[0694] Insome cmbodiments, the training data stored in the training data database 106 is
separated mic two disjoint portions — a training dataset and 2 testing dataset. In this case, the
training dataset is used to fit o computational model, and the testing dataset is vsed 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 tmaproved.

[6695] 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 o FIG. 2, the rule set defines how
to assign scores to various combinations of one or more user features and one or more
advortisement features. The rule sct obtained at step 708 is provided over the network 102 to

the score evaluator engine 101, which applies 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 uscr feature data may be associated with unknown
or uncertain amounts of user mvolvement for the different candidate advertisesents, and the
rule set provides a prediction of the amounts of user involvement in the form of a score for
gach candidate advertisemend, In this manner, the rule set trained by the method 700 allows
for prediction of an amount or degree of user involvement that the real time individual will
teract with an advertisement.

{8696} FIG. R is a flowchart of an fikustrative 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 (stop
834}, and determining whether a vehicle is plugged mio a charging station {decision biock
806). If not, 2 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 15 refrieved (step 808), an amount of charging time left is displayed to the
pser {step 810), a promotional offer from a business near the charging station is selected (step
812}, and the promotional offer is displayed to the vser (step 814). When charging is
complete (decision block 816, a message is displayed to the user indicating that charging is
complete (step 818).

88971 At step 802, the user’s location is refricved. In an example, the uscr deviee 111 may
be a mobile device such as a phone that has location identifying capabilitics (such as a GPS
signal, for example). Atstep 804, the user device 111 displays a map of the user’s current
iocation fo the user. The map inclodes station indicators that point out the various locations
of charging stations that are near the user’s current location. 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 itis
currently in use by another user who has an electric vehicle plugged in to the respective
charging station 108, The charging station 108 may be unavailable if & is currently down for
maintenance or is otherwise being serviced. The map displaved on the user device 111 may
further include an timing indicator that describes an estimated amount of time left until an
unavailable charging station becomes availeble. Distinguishing between available and
unavailable charging stations on the map displayed over the user device 111 is advantageous
because the driver is likely to be interested in available charging stations.

[6898] At decision block 806, the user device 111 determines whether & vehicle associated

with a user account is plugged into a charging station. In particnlar, the user may access a
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user account over the oser device 111, and the user aecoumnt may be associated with user
information and vehicle information. When the user’s vehicle is plugged into the charging
gtation 108, the user device 111 may provide an indication on its display that the vebicle is
plogged in. If the vehicle is not plugged in, the user device 111 may display a message
5 indicating that the vehicle associated with the user’s account 1s 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 plogs
in hig electric vehicle inte the power source 114, the charging station 108 may transmit a
signal over the network 102 to the user device 111 to indicate that the vehicle is charging,

10 Upon recciving the signal, the user device 111 may display an indication or a message on ifs
display to the user that indicates that the vehicle is charging,
[06991 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

15 The meter data may inchide an amount of charging remaining. This may correspond to an
estimated length of time before charging is complcte, an amount of power (in absolute ferms
or as a percentage or 4 fraction) that remains to charge, or any other suitable indication of an
amoumt of remaining charge. In some embodiments, charging is defined to be complete when
the clectric vehicle 13 fully charged. Alternatively, a time limit may be set on the charging

20 station 108 such that a vehicle is not allowed to be plugged in for more than a fixed amount
of time. In this case, the charging station 108 may detect that a vehicle has been plogged in
for longer than 2 threshold amount of time, and may automatically stop the charging process,
or may disconnect the plag to the vehicle.
[0108) Atsicp 812, a promotional offer from a business located near the charging station is

25  selected, and displayed on the user device 111 1o the user at step 814, The promotional offer
may be associated with the user account, and may include a discount or a coupon for an Hem
at the local business. In some embodiments, multiple promotional offers from different local
business 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 selected to be displayed on the user

30 device 111 may be sclected 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 ittle time remaining until the charging is
complete. Promotional offors with busincsses 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 bosinesses that provide the promotional offers may be Himited o
those within a walking distance of the charging station 108. Tn some embodiments, if the
server 104 detects that the user selects one or more of the promotional offers, the server 104
may determine 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 if 30, displays a mossage indicating that charging of the vehicle 15 complete at
step 818, As is described above, charging may be defined to be complete when the vehicle is
fully charged, or when a time limit is reached. Otherwise, if charging is not complete, the
method 800 returns to decision block 806 to determine whether the vehicle 15 still plugged
into the charging station 108. If the vehicle is unplugged after being plogged in, the wser
device 111 displays a message at step 807 to inform the user that the vehicle is voplugged.
This is particularly usefl if the user has left the charging station 108 (fo redecm a
promotional offer, for example), and the unplugging is unintentional or undesired.

{8162] FIG. 9 is 3 block diagram of a computing device, such as any of the components of
the systems of FIG. 1, for performing any of the processes described herein, EHach of the
components of these systems may be implemented on one or more computing devices 900,
In certain aspects, a phurality of the components of these sysicms may be incladed within one
computing device 900. In certain implementations, a component and a storage device may be
implemented across several computing devices 900,

{81631 The computing device 900 comprises at least one commumications interface unif, an
input/output controtler 910, system memory, and one or more data storage devices. The
system memory includes at least one random access memory (RAM 902} and at feast one
read-only memory (ROM 944). All of these elements are in communication with a central
processing unit (CPU 906) to facilitate the operation of the computing device 900. The
computing device 900 may be configured in many different ways. For example, the
computing device 900 may be a conventional standalove computer or alternatively, the
functions of computing device 900 may be distributed across multiple computer systems and
architectures. In FIG. 9, the computing device 900 is linked, via network or local network, to
other servers or systems.

[6184] The computing device 900 may be configured in a distributed architecture, wherein
databascs and processors are housced in separate units or locations. Some units perform

primary processing functions and contain at a mininvom a gencral coniroller or a processor
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and a systemn memory, In distributed architectore implementations, cach of these onits may
be attached via the communications interface unit 908 to a communications hub or port (not
shown) that serves as a primary communication link with other servers, chent or user
computers and other related devices. The communications bub or port may have minimal
5 processing capability iself, serving primarily as a communications router. A variety of
communications protocols may be part of the system, including, but not limited to: Ethernet,
SAP, SAS™ ATP, BLUETOOTH™, GSM and TCP/IP.
[8105] The CPU 906 comprises a processor, such as one or more conventional
microprocessors and one or more supplementary co-processors such as math co-processors
10 for offloading workload from the CPU 906. The CPLU 906 is in communication with the
communications terface unit 908 and the mput/output controller 919, through which the
CP1J 906 communicates with other devices such as other servers, user terminals, or devices.
The communications interface unit 908 and the input/output controller 210 may inclade
multiple communtcation channels for simultancous communication with, for example, other
15 processors, servers or client terminals,
{8186} The CPU 906 1s also in commumnication 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 904, flash drive, an
optical disc such as a compact disc or a hard disk or drive. The CPU 906 and the data storage
20 device cach may be, for example, located entircly within 3 single computer or other
computing device; or conneeted to cach other by a communication medium, such as a USB
port, serial port cable, a coaxial cable, an Ethernet cable, a telephone line, a radio frequency
transceiver or other similar wireless or wired medium or combination of the foregoing. For
example, the CPU 906 may be counected to the data storage device via the communications
25  imterface umit 908, The CPU 906 may be configured to perform one or more parficular
processing functions.
[6197] The data storage device may store, for example, (i) an operating system 912 for the
computing device 900; (it} one or more applications 914 {e.g., computer program code ora
computer program product) adapted fo direct the CPU 906  accordance with the systems
30 and methods described here, and particolarly in accordance with the processes described in
detail with regard to the CPU 906; or (it} database(s) 916 adapted to store information that
may be utilized 1o store information required by the program.
[61881 The operating system 912 and applications 914 may be stored, for oxample, ina

compressed, an uncompiled and an encrypted format, and may include computer program
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code. The instructions of the program may be read into a main memory of the processor from
a computer-readable meditm other than the data storage device, such as from the ROM 904
or from the RAM 902, While exccution of sequences of ingtructions in the program causes
the CPU 906 to perform the process steps described herein, hard-wired efrcuitry may be used
5 inplace 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 hardware and software.
[8109] Saitabic computer program code may be provided for performing one or more
functions described berein. The program also may include program elements such as an

10 operating sysicm 912, a databasc management system and "device drivers” that allow the
processor to interface with computer peripheral devices {e.g., 2 video display, a keyboard, a
computer mouse, elc.} via the input/outpot controller 910,
{#1318] The term "comgputer-readable medium” as used herein refers to any non-transitory
medium that provides or participates in providing instructions 1o the processor of the

15 computing device 900 {or any other processor of a device described herein) for execution.
Such 2 medivm may take many forms, including but not limited to, non-volatile media and
volatile media. Non-volatile media include, for example, optical, maguetic, or opto-magnetic
disks, or imtegrated circuit memory, such as flash memory. Volatile media include dynamic
random access memory {DRAM), which typically constitutes the main memory. Common

20 forms of computer-readable media include, for example, a floppy disk, a flexible disk, hard
disk, magnetic tape, any other magnetic medium, a CD-ROM, VD, any other optical
medium, punch cards, paper tape, any other physical mediom with patterns of holes, a RAM,
a PROM, an EPROM or EEPROM {electronically erasable programmable read-only
memory), 2 FLASH-EEPROM, any other memory chip or cartridge, or any other non-

25  tramsitory medivm from which 2 computer can read.
[8131] Various forms of computer readable media may be involved in carrying one or more
sequences of one or more insiructions to the CPU 906 (or any other processor of a device
described berein) for execution. For exaraple, the mstructions may itially be borne on a
magnetic disk of a remote computer (not shown). The remote computer can load the

30 imstroctions into its dynamic memory and send the instractions over an Ethernet connection,
cable line, or cven telephone Hne using a modem. A commmupications device localioa
computing device 900 {e.g., a server) can receive the data on the respective commumications
fine and place the data on a systom 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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instroctions received by main memory may optionally be stored in memory cither before or
after execution by the processor. In addition, instructions may be received viaa
communication port as electrical, electromagnetic or optical signals, which are exemplary
forms of wireless commumications or data streams that carry various types of information.
[0112] It is to be understood that while various illustrative implementations have been
described, the forgoing deseription is merely illusirative and does not limit the scope of the
mvention. While several examples have been provided in the present disclosure, it should be
understood that the disclosed systems, components and methods of manufacture may be
embodied in many other specific forms without departing from the scope of the present
disciosure. In particular, the present disclosure has been described in the context of providing
targeted advertisements o 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 limited
to charging stations for eleciric vehicles, and may be adapted or modified to be nsed in any
system in which user data is received and used to determine a suitable targeted advertisement
for individuals or groups. For exarple, the present disclosure may be applied to systems that
already recetve 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 2 group of individuals.

[6113] The examples disclosed can be implemented in sub-corbinations with one or more
other features deseribed herein. A variety of apparatus, systems and methods may be
implemented based on the disclosure and still fall within the scope of the invention. Also, the
various features described or itlostrated above may be combined or integrated in other
systems o7 certain features may be omitted, or vot implemented.

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

may be employed in practicing the disclosure,
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CLAIMS:
1. A server system in communication with an electric vehicle charging station that
includes a display, the server system comprising:
a communications interface;
one or more processors; and
memory storing instructions for:
receiving, via the communications interface, a computational model that
predicts a relative length of time that an individual will engage with a candidate advertisement of
a plurality of candidate advertisements, wherein:
the computational model is generated based on data collected from a
plurality of individuals, a plurality of advertisements, and measured lengths of time that the
plurality of individuals engaged with the plurality of advertisements;
a plurality of features characterize each individual in the plurality of
individuals; and
a plurality of advertisement features characterize each advertisement in
the plurality of advertisements;
determining that an electric vehicle is charging at the electric vehicle charging
station;
determining whether a length of time remaining for charging the electric
vehicle at the electric vehicle charging station is above a threshold;
in accordance with a determination that the length of time remaining is above
the threshold:
retrieving, in real time, based on data recorded by a sensor coupled to the
charging station, a plurality of features for an individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;
using the computational model, selecting a first advertisement from a
plurality of candidate advertisements to target the individual that is not associated with the
electric vehicle plugged into the electric vehicle charging station based on the retrieved features
for the individual that is not associated with the electric vehicle plugged into the electric vehicle
charging station; and
providing the first advertisement to the display of the electric vehicle

charging station;
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in accordance with a determination that the length of time remaining is not

above the threshold:

retrieving, in real time, a plurality of features for a user that is associated
with the electric vehicle plugged into the electric vehicle charging station that characterize the
user;

using the computational model, selecting a second advertisement from
the plurality of candidate advertisements, different from the first advertisement, to target the user
that is associated with the electric vehicle plugged into the electric vehicle charging station based
on the retrieved user features for the user; and

providing the second advertisement to the display of the electric vehicle

charging station.

2. The server system of claim 1, wherein the memory further stores instructions for
receiving, in real time, an indication that the individual that is not associated with the electric

vehicle plugged into the electric vehicle charging station is interacting with the display.

3. The server system of claim 1, wherein determining whether the length of time
remaining for charging the electric vehicle at the electric vehicle charging station is above the
threshold includes receiving meter data, from a meter at the charging station, wherein the meter
data provides an estimated length of time until electric vehicle charging at the charging station is

complete.

4. The server system of claim 1, wherein the computational model selects a respective
advertisement from the plurality of candidate advertisements based on optimizing a plurality of
scores, the plurality of scores indicative of the plurality of features for the target user or
individual that is not associated with the electric vehicle plugged into the electric vehicle
charging station and a predicted relative length of time of engagement for the target user that is
associated with the electric vehicle plugged into the clectric vehicle charging station or
individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station.

5. The server system of claim 1, the memory further stores instructions for:
determining that an electric vehicle is not charging at the electric vehicle charging

station;
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in accordance with the determination that an electric vehicle is not charging at the
electric vehicle charging station, selecting to target a second individual that is not associated with
the electric vehicle plugged into the electric vehicle charging station;

retrieving, in real time, based on data recorded by the sensor coupled to the charging
station, a plurality of features for the second individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;

using the computational model, selecting a third advertisement from the plurality of
candidate advertisements, different from the first advertisement and the second advertisement, to
target the second individual that is not associated with the electric vehicle plugged into the
electric vehicle charging station based on the retrieved features for the second individual that is
not associated with the electric vehicle plugged into the electric vehicle charging station; and

providing the third advertisement to the display of the electric vehicle charging station.

6. The server system of claim 1, wherein the predicted relative length of time corresponds
to an amount of user involvement with the display, and a respective advertisement from the
plurality of candidate advertisement is selected to be provided to the display in response to

determining that the predicted relative length of time exceeds a threshold.

7. The server system of claim 6, wherein the amount of user involvement includes the
predicted relative length of time and a predicted relative extent of engagement between the user
or individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station and the respective advertisement.

8. The server system of claim 1, wherein the memory further stores instructions for:
determining whether the user or individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station is engaging with the selected
advertisement, including determining whether the selected individual is facing the display; and
determining the length of time that the user or individual that is not associated with the
electric vehicle plugged into the electric vehicle charging station faces the display, wherein the
computational model is updated according to the determined length of time, the plurality of
retricved features, and a plurality of advertisement features that characterize the selected

advertisement.

9. The server system of claim 1, wherein the charging station is a first charging station, the

memory further stores instructions for:
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detecting that the user or individual that is not associated with the electric vehicle
plugged into the electric vehicle charging station 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 selected advertisement to the second charging

station.

10. A computer-implemented method of providing targeted advertisements on a display
near an electric vehicle charging station, the method comprising:
receiving, at a server, a computational model that predicts a relative length of time that
an individual will engage with a candidate advertisement of a plurality of candidate
advertisements, wherein:
the computational model is generated based on data collected from a plurality
of individuals, a plurality of advertisements, and measured lengths of time that the plurality of
mdividuals engaged with the plurality of advertisements;
a plurality of features characterize each individual in the plurality of
individuals; and
a plurality of advertisement features characterize each advertisement in the
plurality of advertisements;
determining that an electric vehicle is charging at the electric vehicle charging station;
determining whether a length of time remaining for charging the electric vehicle at the
electric vehicle charging station is above a threshold;
in accordance with a determination that the Iength of time remaining is above the
threshold:
retrieving, in real time, based on data recorded by a sensor coupled to the
charging station, a plurality of features for an individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;
using the computational model, selecting a first advertisement from a plurality
of candidate advertisements to target the individual that is not associated with the electric vehicle
plugged into the electric vehicle charging station based on the retrieved features for the
mdividual that is not associated with the electric vehicle plugged into the electric vehicle
charging station; and
providing the first advertisement to the display of the electric vehicle charging

station;
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in accordance with a determination that the length of time remaining is not above the

threshold:

retrieving, in real time, a plurality of features for a user that is associated with
the electric vehicle plugged into the electric vehicle charging station that characterize the user;

using the computational model, selecting a second advertisement from the
plurality of candidate advertisements, different from the first advertisement, to target the user
that is associated with the electric vehicle plugged into the electric vehicle charging station based
on the retrieved user features for the user; and

providing the second advertisement to the display of the electric vehicle

charging station.

11. The method of claim 10, further comprising receiving, in real time, an indication that
the individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station is interacting with the display.

12. The method of claim 10, wherein determining whether the length of time remaining for
charging the electric vehicle at the electric vehicle charging station is above the threshold
imcludes receiving meter data, from a meter at the charging station, wherein the meter data
provides an estimated length of time until electric vehicle charging at the charging station is

complete.

13. The method of claim 10, wherein the computational model selects a respective
advertisement from the plurality of candidate advertisements based on optimizing a plurality of
scores, the plurality of scores indicative of the plurality of features for the target user or
individual that is not associated with the electric vehicle plugged into the electric vehicle
charging station and a predicted relative length of time of engagement for the target user that is
associated with the electric vehicle plugged into the electric vehicle charging station or
individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station.

14. The method of claim 10, further comprising:
determining that an electric vehicle is not charging at the electric vehicle charging

station;
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in accordance with the determination that an electric vehicle is not charging at the
electric vehicle charging station, selecting to target a second individual that is not associated with
the electric vehicle plugged into the electric vehicle charging station;

retrieving, in real time, based on data recorded by the sensor coupled to the charging
station, a plurality of features for the second individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;

using the computational model, selecting a third advertisement from the plurality of
candidate advertisements, different from the first advertisement and the second advertisement, to
target the second individual that is not associated with the electric vehicle plugged into the
electric vehicle charging station based on the retrieved features for the second individual that is
not associated with the electric vehicle plugged into the electric vehicle charging station; and

providing the third advertisement to the display of the electric vehicle charging station.

15. The method of claim 10, wherein the predicted relative length of time corresponds to an
amount of user involvement with the display, and a respective advertisement from the plurality
of candidate advertisement is selected to be provided to the display in response to determining

that the predicted relative length of time exceeds a threshold.

16. The method of claim 15, wherein the amount of user involvement includes the
predicted relative length of time and a predicted relative extent of engagement between the user
or individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station and the respective advertisement.

17. The method of claim 10, further comprising:

determining whether the user or individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station is engaging with the selected
advertisement, including determining whether the selected individual is facing the display; and

determining the length of time that the user or individual that is not associated with the
electric vehicle plugged into the electric vehicle charging station faces the display, wherein the
computational model is updated according to the determined length of time, the plurality of
retricved features, and a plurality of advertisement features that characterize the selected

advertisement.

18. The method of claim 10, wherein the charging station is a first charging station, the

method further comprising:
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detecting that the user or individual that is not associated with the electric vehicle
plugged into the electric vehicle charging station 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 selected advertisement to the second charging

station.

19. A computer-readable storage medium comprising storing instructions that, when
executed by a processor, cause the processor to perform a method of providing targeted
advertisements on a display near an electric vehicle charging station, the instructions comprising
mstructions for:
receiving, at a server, a computational model that predicts a relative length of time that
an individual will engage with a candidate advertisement of a plurality of candidate
advertisements, wherein:
the computational model is generated based on data collected from a plurality
of individuals, a plurality of advertisements, and measured lengths of time that the plurality of
mdividuals engaged with the plurality of advertisements;
a plurality of features characterize each individual in the plurality of
individuals; and
a plurality of advertisement features characterize each advertisement in the
plurality of advertisements;
determining that an electric vehicle is charging at the electric vehicle charging station;
determining whether a length of time remaining for charging the electric vehicle at the
electric vehicle charging station is above a threshold;
in accordance with a determination that the length of time remaining is above the
threshold:
retrieving, in real time, based on data recorded by a sensor coupled to the
charging station, a plurality of features for an individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;
using the computational model, selecting a first advertisement from a plurality
of candidate advertisements to target the individual that is not associated with the electric vehicle
plugged into the electric vehicle charging station based on the retrieved features for the
individual that is not associated with the electric vehicle plugged into the electric vehicle

charging station; and
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providing the first advertisement to the display of the electric vehicle charging

station;
in accordance with a determination that the length of time remaining is not above the

threshold:

retrieving, in real time, a plurality of features for a user that is associated with
the electric vehicle plugged into the electric vehicle charging station that characterize the user;

using the computational model, selecting a second advertisement from the
plurality of candidate advertisements, different from the first advertisement, to target the user
that is associated with the electric vehicle plugged into the electric vehicle charging station based
on the retrieved user features for the user; and

providing the second advertisement to the display of the electric vehicle

charging station.

20. The computer-readable storage medium of claim 19, further storing instructions for
receiving, in real time, an indication that the individual that is not associated with the electric

vehicle plugged into the electric vehicle charging station is interacting with the display.

21. The computer-readable storage medium of claim 19, wherein determining whether the
length of time remaining for charging the electric vehicle at the electric vehicle charging station
is above the threshold includes receiving meter data, from a meter at the charging station,
wherein the meter data provides an estimated length of time until electric vehicle charging at the

charging station is complete.

22. The computer-readable storage medium of claim 19, wherein the computational model
selects a respective advertisement from the plurality of candidate advertisements based on
optimizing a plurality of scores, the plurality of scores indicative of the plurality of features for
the target user or individual that is not associated with the electric vehicle plugged into the
electric vehicle charging station and a predicted relative length of time of engagement for the
target user that is associated with the electric vehicle plugged into the electric vehicle charging
station or individual that is not associated with the electric vehicle plugged into the electric

vehicle charging station.

23. The computer-readable storage medium of claim 19, further storing instructions for:
determining that an electric vehicle is not charging at the electric vehicle charging

station;
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in accordance with the determination that an electric vehicle is not charging at the
electric vehicle charging station, selecting to target a second individual that is not associated with
the electric vehicle plugged into the electric vehicle charging station;

retrieving, in real time, based on data recorded by the sensor coupled to the charging
station, a plurality of features for the second individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station;

using the computational model, selecting a third advertisement from the plurality of
candidate advertisements, different from the first advertisement and the second advertisement, to
target the second individual that is not associated with the electric vehicle plugged into the
electric vehicle charging station based on the retrieved features for the second individual that is
not associated with the electric vehicle plugged into the electric vehicle charging station; and

providing the third advertisement to the display of the electric vehicle charging station.

24, The computer-readable storage medium of claim 19, wherein the predicted relative
length of time corresponds to an amount of user involvement with the display, and a respective
advertisement from the plurality of candidate advertisement is selected to be provided to the

display in response to determining that the predicted relative length of time exceeds a threshold.

25. The computer-readable storage medium of claim 24, wherein the amount of user
involvement includes the predicted relative length of time and a predicted relative extent of
engagement between the user or individual that is not associated with the electric vehicle

plugged into the electric vehicle charging station and the respective advertisement.

26. The computer-readable storage medium of claim 19, further storing instructions for:
determining whether the user or individual that is not associated with the electric
vehicle plugged into the electric vehicle charging station is engaging with the selected
advertisement, including determining whether the selected individual is facing the display; and
determining the length of time that the user or individual that is not associated with the
electric vehicle plugged into the electric vehicle charging station faces the display, wherein the
computational model is updated according to the determined length of time, the plurality of
retricved features, and a plurality of advertisement features that characterize the selected

advertisement.

27. The computer-readable storage medium of claim 19, wherein the charging station is a

first charging station, further storing instructions for:
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detecting that the user or individual that is not associated with the electric vehicle
plugged into the electric vehicle charging station 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 selected advertisement to the second charging

5 station.
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