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FIG. 1

recycling application operating on a users mobile device, at least one
server remote from the mobile device, where the mobile recycling appli-
cation may receive image data relating to an image captured with a cam-
era of the mobile device, identify a unique code printed on a recyclable
item depicted in the image, determine unique code data relating to the
unique code, determine recycling deposit confirmation data, and send the
unique code data and the recycling deposit confirmation data to the serv-
et. The server may receive the unique code data and the recycling deposit
confirmation data, determine if the unique code is valid, determine if the
recycling deposit confirmation data indicates that the recyclable item has
been deposited in the recycling stream, and send validation data to the
mobile recycling application, which may credit an account of the user
with an incentive credit.
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SYSTEM AND METHOD FOR MOBILE RECYCLING VALIDATION
FIELD

[0001] Embodiments described herein generally relate to mobile applications for tracking
a user’s recycling. Specifically, embodiments described herein relate to mobile
applications for validating whether a user has recycled an item, and rewarding the user for

recycling.

BACKGROUND

[0002] Plastic bottles and aluminum cans are commonly used to package many types of
consumer products, such as foods, beverages, household cleaners, grooming products,
and more. Plastic and aluminum have many advantages as a packaging material; however,
these bottles and other recyclable articles are often thrown away in the garbage instead of
being recycled.

BRIEF SUMMARY

[0003] The present disclosure is directed to systems and methods for tracking a user’s
recycling habits, and validating whether the user has actually recycled an item instead of
throwing it away in the garbage. The system may include a mobile application operating
on a mobile device, which may utilize a camera built in to the mobile device to capture
image data, which may be sent to a server remote from the mobile device. The server may
analyze the image data for validity and then provide a user of the mobile application with
an incentive credit (e.g., by crediting an account of the user).

[0004] Some embodiments are directed to a mobile recycling validation system having a
mobile recycling application operating on a user’s mobile device and at least one server
remote from the mobile device. The mobile recycling application may be configured to
receive image data relating to an image captured with a camera of the mobile device,
identify a unique code printed on a recyclable item depicted in the image, determine
unique code data relating to the unique code, determine recycling deposit confirmation
data (which may include, e.g., data that can be used to indicate whether the recyclable
item has been deposited in a recycling stream), and send the unique code data and the
recycling deposit confirmation data to the at least one server. The at least one server may
be configured to receive the unique code and the recycling deposit confirmation data,

determine if the unique code is valid, determine if the recycling deposit confirmation data
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indicates that the recyclable item has been deposited in the recycling stream, and send
validation data to the mobile recycling application (validation data may include, e.g., an
indication of whether the unique code was determined to be valid and whether the
recyclable item was determined to have been deposited in the recycling stream). If the
validation data indicates that the unique code was determined to be valid and that the
recyclable item was determined to have been deposited in the recycling stream, the
mobile recycling validation system may credit an account of the user with an incentive
credit.

[0005] Some embodiments are directed to a method for mobile validation of recycling.
The method may include processing image data relating to a recyclable item to determine
if the recyclable item is eligible for an incentive credit, processing data relating to a
recycling container to determine if the recyclable item has been deposited in a recycling
stream, and—if the recyclable item has been determined to have been deposited in a
recycling stream—crediting an account of a user with an incentive credit.

[0006] Some embodiments are directed to a mobile recycling validation system including
recyclable bottles and cans, a mobile recycling application, and server remote from the
mobile device. The bottles and cans may each have a unique code. The mobile recycling
application may be configured to receive image data relating to images captured with a
camera of a mobile device. And the server may be configured to receive and analyze data
from the mobile recycling application to determine whether it includes image data that
depicts a bottle or can with a valid unique code and data indicating that the bottle or can
was recycled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 shows a mobile recycling validation system according to some
embodiments.
[0008] FIG. 2 illustrates communication between components of the mobile recycling

validation system of FIG. 1.
[0009] FIG. 3 is a diagram demonstrating a recycling validation process executed by the
mobile recycling validation system of FIG. 1.

[0010] FIG. 4 is a representation of a mobile device.



WO 2020/123660 PCT/US2019/065739
-3 -

DETAILED DESCRIPTION

[0011] The following examples are illustrative, but not limiting, of the present disclosure.
Other suitable modifications and adaptations of the variety of conditions and parameters
normally encountered in the field, and which would be apparent to those skilled in the art,
are within the spirit and scope of the disclosure.

[0012] Plastic, aluminum, and other recyclable materials are commonly used to make
many types of consumer products. In particular, plastic and aluminum are often used to
make bottles and cans for soft drinks and other beverages due to their low permeability
and high structural strength. These materials also have the advantage of being easily
recycled, and such recycling benefits the environment. However the decision whether to
place a bottle, can, or other recyclable article to a recycle stream is often up to the
individual end user. Some embodiments described herein help to incentivize such end
users to place their recyclable articles in a recycling stream, thereby increasing overall
recycling and benefitting the environment. Such embodiments provide a seamless, easy-
to-use incentive system that rewards end users for validly recycling bottles, cans, or other
recyclable articles.

[0013] For example, in some embodiments, beverage bottles and cans are printed with a
unique code that can be used to help validate whether or not they have been recycled. A
user, after finishing their drink, can open a recycling validation application on their
personal mobile device, and can take a photograph of the unique code. The mobile
application can then communicate with a remote server to authenticate the unique code
(e.g., to confirm that the code is validly associated with a recyclable bottle or can).

[0014] The user may also use the mobile application to capture information that helps
confirm that their bottle or can has been placed in a recycling stream. For example, they
may take a photograph of a recycling bin (into which they have placed or plan to place
their bottle), or they may allow the mobile application to access their position (e.g., GPS
coordinates) to confirm that they are near a known recycling bin. The mobile application
may share such information with the remote server. The remote server can then confirm
both (1) that the photographed bottle or can is an approved recyclable bottle or can, and
(2) that the bottle or can has been placed in a recycling stream. Upon such confirmation,
the user may be provided with a reward (e.g., a monetary deposit, a point, a virtual badge,

a virtual level increase, a coupon, or access to audio or video content, which may be
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exclusive to users of the mobile application.). The promise of a reward for recycling acts
as an incentive for users to recycle more, thereby increasing personal recycling rates.

[0015] These and other embodiments are described below in more detail with reference to
the figures.

[0016] FIG. 1 shows a mobile recycling validation system according to some
embodiments. As shown in FIG. 1, mobile recycling validation system 100 may include a
mobile application 102 on a user’s mobile device 112 and a remote server 104. Mobile
application 102 and remote server 104 may communicate wirelessly through a network
120 such as, for example, the Internet or local or wide area networks. Server 104 may be
multiple servers.

[0017] Mobile device 112 may have the functionality of one or more portable devices,
such as a cellular telephone, a media player, a personal computer, etc. Mobile device may
include a processor 130, a camera 116, a positioning device 138 (e.g., a GPS receiver),
and a network device 132, as described in more detail below (see FIG. 4). Mobile device
may also include other components common to personal computing and communications
devices, such as, for example, an input 134 (e.g., a keypad, microphone, touch screen), an
output 136 (e.g., a display screen, speakers, haptic components), and memory 140. These
and other components of mobile device 112 may be used to carry out the operations
described below.

[0018] Mobile recycling validation system 100 may be used to validate a user 400°s
recycling activity. FIG. 1 also shows user 400 engaged in validating their recycling of a
recyclable article 106 (bottle 106) in a recycling container 110 (recycling bin 110). (This
system will be described in relation to embodiments relating to recycling a bottle, but it is
equally applicable to recyclable cans or other articles.)

[0019] Specifically, user 400 may operate mobile application 102 on mobile device 112
to capture a unique code 108 printed on, or attached to, a recyclable bottle 106 using, for
example, a camera 116 built into mobile device 112. Once unique code 108 has been
captured by mobile application 102, mobile application 102 may communicate unique
code data 126 relating to unique code 108 to at least one remote server 104 via network
120 (see, e.g., FIG. 2).

[0020] FIG. 2 illustrates communication between mobile application 102 of mobile

device 112 and server 104. In some embodiments, image data 114 captured by camera
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116 may be sent by mobile application 102 to server 104 via network 120 (e.g., using
network device 132). In some embodiments, image data 114 may include recycling
deposit confirmation data 124, and/or unique code data 126.

[0021] In some embodiments, server 104 may evaluate unique code data 126 to
determine whether unique code 108 is valid, and may evaluate recycling deposit
confirmation data 124 to determine whether a bottle has been deposited into the recycling
stream. In some embodiments, server 104 may evaluate unique code data 126 and/or
recycling deposit confirmation data 124 by comparing the data to data stored in at least
one database 105 of server 104. In some embodiments, database 105 may include, for
example, a list of approved codes associated with individual recyclable bottles, a list of
approved codes associated with individual recycling containers, and/or a list of stored
GPS locations of known recycling containers. Server 104 may then produce validation
data 122 based on these determinations and communicate validation data 122 to mobile
application 102 via network 120. Validation data 122 may include information regarding
the validity of unique code 108, and may prompt mobile application 102 to credit the
account of the user with an incentive credit, or may prompt mobile application 102 to
notify the user that their code is invalid.

[0022] In some embodiments, unique code 108 may correspond to identifying
information pertaining to recyclable bottle 106. Such identifying information may be
used, for example, to facilitate validation of unique code 108 by server 104 such that each
unique code 108 can be validated only once. For example, since unique code 108 may be
different for every recyclable bottle, server 104 may simply determine whether the code
has been previously submitted, such that users may be unable to validate the same code
multiple times. Other information may also be used to validate a unique code 108, such as
position data derived from positioning device 138 (e.g., GPS coordinates) or time data
relating to the position or time of an attempted validation.

[0023] Upon receiving confirmation of code validity, or at any other point in the
recycling validation process, the user may deposit recyclable bottle 106 in a recycling
container 110. Recycling container 110 may be any container designated for collecting
recyclable items.

[0024] In some embodiments, unique code 108 may include, for example, a numeric

code, an alphabetic code, an alphanumeric code, a QR code, or a computer-readable
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image. In some embodiments, mobile application 102 may utilize, for example, an image
recognition feature administered by at least one server which may read the computer-
readable image. Additionally, unique code 108 may be a customized code requested by
the user. Customized codes may include specific numeric codes, alphabetic codes,
alphanumeric codes, QR codes, or computer-readable images that may depict, for
example, logos, mascots, symbols, or words.

[0025] In some embodiments, unique code 108 may be printed on the recyclable bottle
itself or on the bottle cap, printed on a sticker that may be adhered to the recyclable
bottle, or printed on a label that may be adhered to the recyclable bottle.

[0026] In some embodiments, recycling container 110 may include an additional unique
code 118. Unique code 118 may include, for example, a numeric code, an alphabetic
code, an alphanumeric code, a QR code, or a computer-readable printed image. Unique
code 118 may correspond to identifying information pertaining to recycling container
110. Such identifying information may be used, for example, to provide proof that a user
disposed of a recyclable bottle in a recycling container rather than a garbage can. Unique
code 118 may be printed or labeled on recycling container 110 by, for example, the
manufacturer of the container or the city where the container is being used. Alternatively,
unique code 118 may be requested by a user already in possession of a recycling
container, and then may be applied via, for example, a sticker or a label. By allowing
users to request codes for their recycling containers, users living in towns or cities that do
not have municipality-issued recycling containers pre-printed with codes may still be
incentivized to recycle while in their own homes.

[0027] In some embodiments, mobile application 102 may communicate unique code 118
to server 104 via network 120 in order to confirm that the user has actually deposited
recyclable bottle 106 into the recycling stream. Such deposit confirmation data may
ensure that the user’s unique code submission will only be validated if there is proof that
recyclable bottle 106 was deposited into recycling container 110.

[0028] In some embodiments, with the permission of the user, mobile application 102
may utilize positioning device 138 (e.g., a GPS receiver) built into mobile device 112 to
capture position data of the mobile device, which may be sent to server 104 via network
120, which may then, for example, use an algorithm to compare the position data with a

database 105 of stored GPS locations of known recycling containers.
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In some embodiments, mobile application 102 may communicate recycling
deposit confirmation data 124 provided by unique code 118 with server 104 via network
120. Server 104 may then, for example, use an algorithm to compare unique code 118 to
database 105 of approved codes to determine if unique code 118 corresponds to an
approved code within database 105. If unique code 118 corresponds to an approved code,
server 104 may send validation data 122 to mobile application 102.

In some embodiments, mobile application 102 may utilize an image recognition
feature administered by at least one server which may identify whether an image captured
by a user includes, for example, an image of a recycling container, such as recycling
container 110. In some embodiments, the image recognition feature may also identify
whether an image captured by a user additionally includes an image of a recyclable bottle
and/or an image of a unique code on the recyclable bottle, for example unique code 108.

To encourage recycling, mobile recycling validation system 100 may reward users
with incentive credits for validated recycling. An incentive credit may include, for
example, a monetary deposit, a point, a virtual badge, a virtual level increase, a coupon,
or access to audio or video content, which may be exclusive to users of the mobile
application.

In some places, recyclable bottles and cans may be returned in designated
recycling centers for a cash refund; however, such recycling programs may have different
requirements and geographical limitations. Conversely, rewards of incentive credits
granted by mobile recycling validation system 100 may reward users for recycling,
regardless of where they are performing their recycling and without requiring a trip to a
specific recycling center.

Furthermore, incentive credits provided by mobile recycling validation system
100 may additionally include rewards other than money, such as, for example, virtual
points, badges, and level increases which may be accumulated to reach various reward
levels. For example, in some embodiments, once a user accumulates a certain number of
virtual points, he or she may redeem the points in exchange for a prize. Greater numbers
of points may be used, for example, to redeem prizes having greater value. In some
embodiments, the virtual points, badges, and level increases may be used to participate in

competitions, or other community-based virtual features with other users.
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[0034] In some embodiments, mobile application 102 may be linked to a user account
that tracks and stores information related to a user’s recycling history. For example, the
user account may store incentive credits that have been awarded to the user upon
submitting recycling data that has been confirmed as valid by the server. Additionally, the
user account may keep track of the number of times the user has validly recycled a bottle.

[0035] In some embodiments, a user may connect mobile application 102 to a social
media account of the user so that the user may share information stored in the user
account. By connecting to social media, the user may share their recycling history with
their friends connected to their social media accounts, and may also post information and
updates about their recycling history directly to their social media accounts. Additionally,
mobile application 102 may communicate data with community-based virtual features,
administered by at least one server (e.g., server 104), which may allow users to, for
example, participate in competitions with other users by, for example, organizing the
recycling histories of multiple users into a leaderboard to indicate which user has recycled
the most bottles. In some embodiments, users may designate which other users they want
to participate in a competition with and may organize their own competitions. For
example, a university may organize a competition for its students and professors, which
may only be open to members of that university.

[0036] For example, in some embodiments, a community-based competition may be
either a team-based competition or an individual competition wherein the virtual points of
each team or individual are tallied for a certain period of time, and at the end of that
period, the team or individual with the most points wins.

[0037] In some embodiments, users may compete to collect the most virtual badges, or
may challenge themselves to collect certain virtual badges which may be awarded for
completing specific tasks. For example, a particular badge may be awarded for validly
recycling a threshold number of bottles, while another badge may be awarded for validly
recycling bottles in a certain number of different locations, or for validly recycling a
threshold number of bottles at one particular location.

[0038] Alternatively, in some embodiments, users may be awarded with virtual level
increases upon, for example, validly recycling a threshold number of bottles, validly
recycling a threshold number of bottles at a particular location, validly recycling bottles at

a certain number of different locations, or any combination of the aforementioned tasks.
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In some embodiments, level increases may be awarded when a certain number of virtual
points or badges have been accumulated.

[0039] FIG. 3 is a diagram outlining a recycling validation process 300 executed by
mobile recycling validation system 100, according to some embodiments. As shown in
FIG. 3, when user 400 wants to recycle recyclable bottle 106, user 400 may open mobile
recycling application 102 (operation 302) on their mobile device 112 and capture image
data 114 using camera 116 built in to mobile device 112 (operation 304). Image data 114
may include a photograph of unique code 108 printed on, adhered to, or otherwise
disposed on recyclable bottle 106.

[0040] The unique code 108 associated with recyclable bottle 106 may correspond to
information about recyclable bottle 106, such as, for example, the type of beverage it
contained or where it was purchased. In some embodiments, the user may capture
additional image data that includes a photograph of either a recycling container, such as,
for example, recycling container 110, or a second unique code 118 printed on, or adhered
to, a recycling container. Unique code 118 associated with the recycling container may
correspond to information about the recycling container, such as, for example, the
location of the recycling container or owner of the recycling container (i.e., the recycling
container may be issued by a town or city, owned by a private citizen, owned by a school
or business, etc.). In some embodiments, the mobile recycling application may also
capture position data separately from the image data by utilizing the mobile device’s
built-in positioning device 138.

[0041] Once image data 114 is captured, mobile application 102 may identify the unique
code on recyclable bottle 106 (operation 306), and in some embodiments the unique code
on the recycling container 110, as well, and identify unique code data 126 as well as
recycling deposit confirmation data 124 (operation 308). Unique code data 124 may
include identifying information about unique code 108 — since all of the codes
corresponding to recyclable bottles are unique, unique code data 124 may be used to
determine whether data relating to a single recyclable bottle has been captured more than
once. Recycling deposit confirmation data 124 may include, for example, either unique
code data 126 associated with a recycling container 110 or a location captured by the

positioning device 138 of mobile device 112.
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[0042] Unique code data 126 and the recycling deposit confirmation data 124 may be
sent to one or more servers 104 (operation 310), which may be remote from the mobile
device 112. Upon receiving recycling deposit confirmation data 124, server 104 may
determine if recycling deposit confirmation data 124 indicates that recyclable bottle 106
has been deposited into the recycling stream (operation 312), (e.g., meaning that it has
been deposited in a recycling container rather than thrown away in a garbage can). Server
104 may determine whether recycling deposit confirmation data 124 indicates that the
recyclable bottle 106 has been deposited into the recycling stream by evaluating whether
recycling deposit confirmation data 124 includes a photograph of either a recycling
container or a unique code associated with a recycling container (operation 312). Server
104 may also determine whether recycling deposit confirmation data 124 indicates that
recyclable bottle 106 has been deposited into the recycling stream by, for example, using
an algorithm to compare the location associated with the recycling container to database
105, which may include a list of approved position coordinates.

[0043] Additionally, server 104 may determine if the unique codes associated with both
the recyclable bottle 106 and/or the recycling container 110 are valid by, for example,
using a code-validation algorithm to compare each unique code to database 105 of all of
the valid unique codes that have been issued for recyclable bottles and recycling
containers (operation 314).

[0044] With regard to the unique codes associated with recyclable bottles, if the unique
code being analyzed by the server 104 matches a code stored in database 105, that unique
code may be determined to be valid. However, in some embodiments, once unique code
108 has been matched with a code stored in database 105, that code will expire, and if the
same user, or another user, attempts to resubmit that code for validation, it may be
determined to be invalid.

[0045] With regard to the unique codes associated with recycling containers, similarly to
the unique codes associated with the recyclable bottles, if the unique code being analyzed
matches a code stored in database 105, it may be determined to be valid (operation 314).
But, that code will not expire once matched, since recyclable containers may be used over
and over to collect a multitude of recyclable bottles over a period of time.

[0046] Upon verifying that the unique code and recycling deposit confirmation data are

valid, the server may send validation data 122 to the mobile recycling application 102
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(operation 316) and credit a user account connected to mobile recycling application 102
with an incentive credit (operation 318), which may include a monetary deposit, a point, a
virtual badge, a virtual level increase, a coupon, or access to audio or video content,
which may be exclusive to users of the mobile application.

[0047] With reference to FIG. 4, mobile device 112 and servers 104 may include
components and capability sufficient to carry out the above-described functions, as would
be understood by one of skill in the art.

[0048] For example, mobile device 112 may allow a user to connect to and communicate
through a network (e.g., network 120). The mobile device 112 may include one or more
processors 130 that provide the processing capability used to execute its operating
system, applications, and other functions of mobile device 112. The one or more
processors 130 may include general and special purpose microprocessors and/or a
combination thereof. Processor(s) 130 also may include on-board memory.

[0049] Mobile device 112 may also include storage memory for storing data used for
operating processor as well as other data used by mobile device 112. Mobile device 112
may also include one or more network devices 132 for receiving and transmitting
information over one or more communications channels. Network device 132 may
include a wide area network (WAN) interface that permits connection to the Internet via a
cellular communications network. Network device 132 may also include a personal area
network (PAN) interface for connecting to a PAN such as a Bluetooth® network, an
IEEE 802.15.4 (ZigBee) network, or an ultra wideband (UWB) network. Network device
132 may interact with or include an antenna to transmit and receive radio frequency
signals of the network. Network device 132 may include any number and combination of
network interfaces.

[0050] Mobile device 112 may also include a positioning device 138 used to determine
geographical position. Positioning device 138 may utilize the global positioning system
(GPS) or a regional or site-wide positioning system that uses cell tower positioning
technology or WiFi technology, for example.

[0051] Mobile device 102 may also include a camera or other optical sensor 116.

[0052] Server 104 may be any type of server suitable to perform the functions described
above (e.g., application servers, web servers, etc.) In some embodiments, server 104 may

be an application server that includes any appropriate hardware and software as needed to
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execute aspects of one or more applications for mobile device 112. For example, server
104 can be an application server that is able to generate content such as text, graphics,
audio, and/or video to be transferred to mobile device 112, which may be served to the
user of mobile device 102.

[0053] It is to be appreciated that the Detailed Description section, and not the Summary
and Abstract sections, is intended to be used to interpret the claims. The Summary and
Abstract sections may set forth one or more but not all exemplary embodiments of the
present invention as contemplated by the inventor(s), and thus, are not intended to limit
the present invention and the appended claims in any way.

[0054] The foregoing description of the specific embodiments will so fully reveal the
general nature of the invention that others can, by applying knowledge within the skill of
the art, readily modify and/or adapt for various applications such specific embodiments,
without undue experimentation, without departing from the general concept of the present
invention. Therefore, such adaptations and modifications are intended to be within the
meaning and range of equivalents of the disclosed embodiments, based on the teaching
and guidance presented herein. It is to be understood that the phraseology or terminology
herein is for the purpose of description and not of limitation, such that the terminology or
phraseology of the present specification is to be interpreted by the skilled artisan in light
of the teachings and guidance.

[0055] The breadth and scope of the present invention should not be limited by any of the
above-described exemplary embodiments, but should be defined only in accordance with

the following claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A mobile recycling validation system, comprising:
a mobile recycling application operating on a user’s mobile device; and
at least one server remote from the mobile device,
wherein the mobile recycling application is configured to:
receive image data relating to an image captured with a camera of the
mobile device,
identify a unique code printed on a recyclable item depicted in the image,
determine unique code data relating to the unique code,
determine recycling deposit confirmation data, which includes data that
can be used to indicate whether the recyclable item has been deposited in a recycling
stream,
send the unique code data and the recycling deposit confirmation data to
the at least one server,
wherein the at least one server is configured to:
receive the unique code data and the recycling deposit confirmation data,
determine if the unique code is valid,
determine if the recycling deposit confirmation data indicates that the
recyclable item has been deposited in the recycling stream;
send validation data to the mobile recycling application, wherein the
validation data includes an indication of whether the unique code was determined to be
valid and whether the recyclable item was determined to have been deposited in the
recycling stream;
wherein, if the validation data indicates that the unique code was determined to be
valid and that the recyclable item was determined to have been deposited in the recycling
stream, the mobile recycling validation system credits an account of the user with an

incentive credit.

2. The mobile recycling validation system of claim 1, wherein the mobile recycling
application is further configured to receive second image data relating to a second image

captured with the camera of the mobile device, and
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wherein the recycling deposit confirmation data is based on the second image

data.

The mobile recycling validation system of claim 2, wherein the at least one server is
configured to determine if the recycling deposit confirmation data indicates that the
recyclable item has been deposited in the recycling stream by determining whether the
second image contains at least one of’ a recycling container or a second unique code

associated with a recycling container.

The mobile recycling validation system of claim 1, wherein the recycling deposit

confirmation data is associated with a GPS location.

The mobile recycling validation system of claim 1, wherein the at least one server is
configured to determine if the unique code is valid by using a code-validation algorithm

to compare the unique code to a database of valid codes.

The mobile recycling validation system of claim 1, wherein the incentive credit comprises
at least one of: a monetary deposit, a point, a virtual badge, a virtual level increase, a

coupon, or access to audio or video content.

The mobile recycling validation system of claim 1, wherein the at least one server is

further configured to store information about a recycling history of the user.

The mobile recycling validation system of claim 1, wherein the mobile application is
configured to post information about the user’s recycling history to a social media

account of the user.

The mobile recycling validation system of claim 1, further comprising a community
feature, wherein the community feature compares data associated with the user’s
recycling history with data associated with a second user’s recycling history and produces

a leaderboard.
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10.  The mobile recycling validation system of claim 9, wherein the community feature is
administered by the at least one server.

11. A method for mobile validation of recycling, comprising:

processing image data, the image data relating to a recyclable item to determine if
the recyclable item is eligible for an incentive credit;

processing data relating to a recycling container to determine if the recyclable
item has been deposited in a recycling stream; and

if the recyclable item has been determined to have been deposited in a recycling

stream, crediting an account of a user with an incentive credit.

12. The method of claim 11, wherein processing the image data relating to the recyclable
item to determine if the recyclable item is eligible for an incentive credit comprises:
receiving the image data, wherein the image data originated from a camera of a
user’s personal computing device;
identifying in the image data a unique code of the recyclable item; and

determining if the unique code is valid.

13. The method of claim 12, wherein determining if the unique code is valid comprises at
least one of:
utilizing a code-validation algorithm; or
comparing the unique code to a database of valid codes to determine whether the

unique code matches a valid code within the database.

14. The method of claim 11, wherein the data relating to a recycling container is second
image data that originated from a camera of a personal computing device of the user, and
wherein processing the data relating to a recycling container to determine if the
recyclable item has been deposited in a recycling stream comprises determining whether
the second image data indicates that the recyclable item has been deposited in the

recycling stream.
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The method of claim 14, wherein determining whether the second image data indicates
that the recyclable item has been deposited in the recycling stream comprises at least one
of

identifying in the second image data a code of the recycling container and
validating the recycling container code; or

processing the second image data to determine whether its image depicts a

recycling container.

The method of claim 15, wherein validating the code of the recycling container comprises
using a code-validation algorithm to compare the unique code to a database of
valid codes to determine whether the container code matches a valid container code

within the database.

The method of claim 11, wherein the data relating to a recycling container is GPS data
that originated from a personal computing device of the user, and

wherein processing the data relating to the recycling container to determine if the
recyclable item has been deposited in a recycling stream comprises determining whether

the GPS data corresponds to approved geographic coordinates.

The method of claim 11, wherein the incentive credit comprises at least one of’ a
monetary deposit, a point, a virtual badge, a virtual level increase, a coupon, or access to

audio or video content.

The method of claim 11, further comprising tracking information about a recycling

history of the user.

The method of claim 11, further comprising posting updates about a recycling history of

the user to a social media account of the user.

The method of claim 11, further comprising comparing data associated with the user’s

recycling history with data associated with a second user’s recycling history; and
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producing a leaderboard based on a comparison of the first user’s recycling

history and the second user’s recycling history.

A mobile recycling validation system, comprising:

recyclable bottles, each comprising a unique bottle code;

a mobile recycling application configured to receive image data relating to images
captured with a camera of a mobile device; and

a server remote from the mobile device; wherein the server is configured to
receive and analyze data from the mobile recycling application to determine whether it
includes image data that depicts a bottle with a valid unique bottle code and data

indicating that the bottle was recycled.

The mobile recycling validation system of claim 22, further comprising recycling
containers, each comprising a unique recycling container code,

wherein the server is configured to determine whether the data from the mobile
recycling application includes data indicating that the bottle was recycled by determining
whether it includes image data that depicts a recycling container with a valid recycling

container code.

The mobile recycling validation system of claim 22, wherein the server comprises a
database of unique bottle codes, and
wherein the validity of each unique bottle code within the database expires after

being matched with a unique bottle code depicted in the image data.

The mobile recycling validation system of claim 24, wherein the database further
comprises a plurality of valid recycling container codes, and

wherein determining whether the data received by the mobile application includes
image data that depicts a recycling container with a valid recycling container code
comprises comparing the image data to the valid recycling container codes within the

database.



WO 2020/123660 PCT/US2019/065739

1/4

/100

1]

104

il

106
108

118

400




WO 2020/123660
2/4

5
-
-
\'g
104

PCT/US2019/065739

112
//
114 4
\WNM116
102

120

FIG. 2



WO 2020/123660 PCT/US2019/065739

3/4
[300
OPEN MOBILE APP 302
4
CAPTURE IMAGE DATA 304
IDENTIFY
06— IDENTIFY RECYCLING 308
UNIQUE CODES | | CONFIRMATION
DATA

4

SEND UNIQUE CODE AND
RECYCLING CONFIRMATION DATA 310
TO SERVER

e N

DETERMINE WHETHER DETERMIRE P
312—~  UNIQUE CODE(S) IS RECYCLABLE ITEMHAS | ..,
VALD BEEN DEPOSITED INTO

RECYCLING STREAM

A

SEND VALIDATION DATA TO 316
MOBILE APPLICATION
4
IF VALID, CREDIT USER ACCOUNT ~318
WITH AN INCENTIVE CREDIT




PCT/US2019/065739

WO 2020/123660

4/4

¥ Old

el
A0IAZ0 HHOMLEN
Ol
AHOWIN
9el ol Pel
LNdLino HOSSH00d LN
gtl 8¢l

YHANWYD A0IAZ0 ONINOILISOd

e A%




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2018/065739

A. CLASSIFICATION OF SUBJECT MATTER

CPC- G06Q 50/00; GO6Q 20/227; GO6Q 30/0207; G

IPC(8) - G06Q 20/22; GO6Q 30/02; GO6Q 50/00; GO7F 7/06 (2020.01)

07F 7/0609 (2020.01)

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

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

USPC - 705/308 (keyword delimited)

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

Electronic data base consulted during the international search (name of
See Search History document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

INCORPORATED) 19 June 2014 (19.06.2014) entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012/0209783 A1 (SMITH, JR. et al) 16 August 2012 (16.08.2012) entire document 1-4, 6-12, 14, 15, 17-23
Y 5.13,16
Y US 2008/0093448 A1 (DE LA HUERGA) 24 April 2008 (24.04.2008) entire document 5,13
Y US 2008/0172298 A1 (GONEN) 17 July 2008 (17.07.2008) entire document 16
A US 2014/0166745 A1 (DIEBOLD SELF-SERVICE SYSTEMS, DIVISION OF DIEBOLD, 1-25

[:] Further documents are listed in the continuation of Box C.

D See patent family annex.

*

“pA”

Special categories of cited documents:

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

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

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

“O” document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the international filing date but later than

the priority date claimed

“T” fater document published after the international filing date or priority

date and not in conflict with the apEliqation but cited to understand
the principle or theory underlying the invention

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

ey

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&" document member of the same patent family

Date of the actual completion of the international search

24 January 2020

Date of mailing of the international search report

06 FEB 2020

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report

