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on Jun. 7. 2010;

[0009] This patent application is a continuation-in-part of
patent application of patent application Ser. No. 13/153.248
entitled LOCATION POSITIONING ENGINE SYSTEM
AND METHOD filed on Jun. 3, 2011 that claims the benefit
of the benefit of provisional patent application 61/351.677
filed on Jun. 4, 2010, provisional patent application 61/351,
770 filed on Jun. 4, 2010, and provisional patent application
61/352,242 filed on Jun. 7. 2010:

[0010] This patent application is a continuation-in-part of
patent application Ser. No. 12/821,852 entitled MOBILE
AUTONOMOUS DYNAMIC GRAPHICAL USER
INTERFACE APPLICATION FRAMEWORK filed on Jun.
23, 2010 that claims the benefit of provisional patent appli-
cation 61/223.565 filed on Jul. 7. 2009;

[0011] This patent application is a continuation-in-part of
patent application Ser. No. 12/413,547 entitled MOBILE
AUTONOMOUS DYNAMIC GRAPHICAL USER
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INTERFACE filed on Mar. 28, 2009 that claims the benefit
of provisional patent application 61/040,661 filed on Mar.
29, 2008; and

[0012] The above patent applications are hereby incorpo-
rated by reference in this patent application.

FIELD

[0013] The present invention relates to a system and
method for delivering targeted content to a wireless handset.
More particularly, the present invention relates to an inter-
face to associate parameters with content, such that wireless
handsets that satisfy the parameters receive the content.

BACKGROUND

[0014] Systems that send content to a user based on
information stored in a user profile are well known. For
example, online music delivery services determine which
music content to deliver to a user based on information
provided by the user indicating musical preferences and
information generated about the user based on user response
to music delivered to the user. In another example, current
content delivery systems restrict content delivered to a
wireless handset based on rules and interests established in
a user profile.

[0015] Existing systems for targeted content delivery lack
an interface to allow a content administrator to define
associations between user attributes, defined in user profiles
to direct how content is to be targeted. Moreover, an
interface that allows content administrators to create hier-
archical relationships between content items.

[0016] Further, many existing content delivery systems
require a user to enter a search term or otherwise make a
request for information to receive targeted content. In other
systems, the targeted content made available to the user is
static. Accordingly, there is a need for a content delivery
system that automatically determines how to target content
based on one or more of user profile information, time, and
user location and sends new content based on user response
to the content, changes in user location and changes in
available content.

SUMMARY

[0017] A system for delivering targeted content to a wire-
less handset is described. The system comprises a wireless
handset communicatively coupled to a network and a user
profile associated with the wireless handset. The user profile
comprises at least one user attribute. The system further
comprises a content administration interface. The content
administration interface is configured to receive an entry of
a content item, receive an association between a user attri-
bute and the content item, and store the association between
the content item and the user attribute in computer memory.
The content administration interface is further configured to
receive an association between a parent content item and the
content item and store the content item as a child content
item of the parent content item in computer memory. The
system further comprises a content delivery module. The
content delivery module is configured to filter stored content
items to retrieve content items associated with a user attri-
bute. The content delivery module transmits at least one
retrieved content item to the wireless handset via the net-
work. The system further comprises a handset content
interface configured to display the at least one transmitted

IPR2023-00918
Foursquare Exhibit 1005 Page 37



US 2016/0309292 Al

content item on the wireless handset. The handset content
interface is further configured to receive a selection input of
a displayed content content item. When the selected dis-
played content item is a parent content item, the handset
content interface is configured to display one or more child
content items associated with the parent content item.

[0018] In another embodiment, a system for delivering
targeted content comprises a wireless handset communica-
tively coupled to a network. A user profile associated with
the wireless handset comprises at least one user attribute. A
content administration interface of the system is configured
to receive an entry of a content item, receive an association
between a user attribute and the content item, and store the
association between the content item and the user attribute
in computer memory. A content delivery module of the
system is configured to periodically filter stored content
items to retrieve content items associated with a user attri-
bute and periodically transmit at least one retrieved content
item to the wireless handset via the network. A handset
content interface of the system is configured to display the
at least one transmitted content item on the wireless handset.
[0019] A method for delivering targeted content to a
wireless handset is also described. The method comprises
receiving an entry of a content item with a content admin-
istration interface. The method turther comprises receiving
an association between the content item and a user attribute
of a user profile with a content administration interface and
storing the association between the content item and the user
attribute in computer memory. The method also comprises
receiving an association between a parent content item and
the content item with the content administration interface
and storing the content item as a child content item of the
parent content item in computer memory. The stored content
items are filtered to retrieve content items associated with a
user attribute. A content delivery module transmits at least
one retrieve content item to a wireless handset via a network.
At least one of the transmitted content items is displayed on
the wireless handset. A handset content interface receives a
selection input of a displayed content item. When a parent
content item is selected, one or more of the child content
items associated with the parent content item is displayed.

FIGURES

[0020] The present invention will be more fully under-
stood by reference to the following drawings which are for
illustrative, not limiting. purposes.

[0021] FIG. 1A shows a diagram of an illustrative targeted
content delivery system according to a first embodiment
[0022] FIG. 1B shows a diagram of an illustrative targeted
content delivery system according to a second embodiment
[0023] FIG. 2 shows an illustrative content item editor of
the content administration interface.

[0024] FIG. 3 shows an illustrative content association
interface.

[0025] FIG. 4 shows an illustrative location interface.
[0026] FIG. 5 shows an illustrative network object place-
ment interface.

[0027] FIG. 6 shows an illustrative geofence creation
interface.

[0028] FIG. 7 shows an illustrative geofence content asso-

ciation interface.
[0029] FIG. 8 shows an illustrative display placement
interface.
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[0030] FIG. 9 shows an illustrative display geofence asso-
ciation interface.

[0031] FIG. 10 shows an illustrative system diagram of a
beacon network based location detection system for a wire-
less handset.

[0032] FIGS. 11A-11D show illustrative examples of
wireless handset location as determined from beacon signals
received by the wireless handset.

[0033] FIG. 12 shows an illustrative flow chart of a
method for delivering targeted content to a user.

[0034] FIG. 13 shows an illustrative system diagram of a
beacon and sensor network based location detection system
for a wireless handset.

[0035] FIG. 14 shows an illustrative system diagram of a
beacon and beacon-enabled-sensor network based location
detection system for a wireless handset

[0036] FIG. 15 shows an illustrative virtual reference
point grid.

[0037] FIG. 16 shows an illustrative virtual reference
point.

[0038] FIG. 17 shows an illustrative flow chart of a
method for generating virtual reference points.

[0039] FIG. 18 shows an illustrative flow chart of a
method for determining the location of a wireless handset
using virtual reference points.

[0040] FIG. 19 shows an illustrative relevance interface.
[0041] FIG. 20 shows an illustrative database table entry
for a user profile.

[0042] FIG. 21 shows an illustrative database table entry
for an attribute group.

[0043] FIG. 22 shows an illustrative database table entry
associating a user identification with an attribute group.
[0044] FIG. 23 shows an illustrative database table entry
associating a content item with an attribute group and
storing a relevance weight value for the association.
[0045] FIG. 24 shows an illustrative database table entry
associating a content item with a location identifier and
storing a relevance weight value for the association.
[0046] FIG. 25A shows an illustrative database table entry
associating a time item with an attribute group and storing
a relevance weight value for the association.

[0047] FIG. 258 shows an illustrative graph showing a
change in relevance weight value for a content item over
time.

[0048] FIG. 26 shows an illustrative flow chart of a
method for adjusting relevance weighting according to a first
embodiment is shown.

[0049] FIG. 27 shows an illustrative flow chart of a
method for adjusting relevance weighting according to 4
second embodiment.

[0050] FIG. 28 shows an illustrative flow chart of a
method for adjusting relevance weighting according to
third embodiment

[0051] FIG. 29 shows an illustrative flow chart of
method for adjusting relevance weighting according to
fourth embodiment

[0052] FIG. 30 shows an illustrative “User Content” page
of the handset content interface.

[0053] FIG. 31 shows an illustrative user content input
page of the handset content interface.

[0054] FIG. 32 shows an illustrative “Info” page of the
handset content interface.

[0055] FIG. 33 shows an illustrative “All” page of the
handset content interface.

o

o
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[0056] FIG. 34 shows an illustrative map page of the
handset content interface.

[0057] FIG. 35 shows an illustrative user profile interface.
DETAILED DESCRIPTION
[0058] Persons of ordinary skill in the art will realize that

the following description is illustrative and not in any way
limiting. Other embodiments of the claimed subject matter
will readily suggest themselves to such skilled persons
having the benefit of this disclosure.

[0059] The graphical user interface descriptions herein are
merely illustrative. Where “button,” “drop down menu,”
“text box.” “input box™ and similar interface controls are
described herein, it will be realized by those skilled in the art
that other interface control elements may be used.

[0060] Referring to FIG. 1A, a diagram of an illustrative
targeted content delivery system according to a first embodi-
ment 100 is shown. Wireless handset 102 receives content
transmitted from data processing module 104 via network
106. The content is stored in data storage module 108. A
content administration interface 110 allows a content admin-
istrator to create content and content associations to define
how the content will be targeted.

[0061] Wireless handset 102 may be a mobile handset,
mobile phone, wireless phone, portable cell phone, cellular
phone, portable phone, a personal digital assistant (PDA), a
tablet, a portable media device, or any type of mobile
terminal which is regularly carried by a user and has all the
elements necessary for operation in a wireless communica-
tion system. The wireless communications include, by way
of example and not of limitation, CDMA, WCDMA. GSM
or UMTS or any other wireless communication system such
as wireless local area network (WLAN), Wi-Fi or WiMAX.
The wireless handset comprises a handset content interface
112. The handset content interface is a graphical user
interface that displays content on a display of the wireless
handset. The handset content interface may also be config-
ured to receive user input, such as feedback pertaining to the
displayed content and user-created content. The handset
content interface may be an application running on a pro-
cessor of the wireless handset. In other embodiments, the
handset content interface is accessed via network 106. for
example, using an internet browser application running on a
processor of the wireless handset.

[0062] In some embodiments, wireless handset 102 com-
prises user profile interface 114. The user profile interface
allows the user of the wireless handset to input user profile
information comprising one or more user attributes. The user
profile interface and the content interface may be compo-
nents of a single application or may be separate applications.
[0063] Network 106 may be a local area network
(“LAN”), wide area network (“WAN™), or any other net-
work to facilitate communication among computers and
wireless communication devices.

[0064] Content administration interface 110 is an applica-
tion used by a content administrator to manage content.
Typically, a content administrator is afliliated with a prem-
ises or service for which the content is generated. In some
embodiments, the content administration interface applica-
tion is run on a processor of a computer or other computing
device located on or affiliated with the premises. The content
administration interface application may also be run on a
processor of a computer or other computing device that is
remote from the premises and accessed over network 106.
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for example, via an internet browser. Content items gener-
ated with the content administration interface are stored in
memory. Typically, content items are stored in a data storage
module 108. In some embodiments. the content administra-
tion interface 110 and content data storage module 108
reside on a single computing device, in which case it is not
necessary for the content administration interface and con-
tent database to communicate via network 106.

[0065] Content administration interface 110 comprises
content module 116. The content association module allows
the content administrator to generate content items and
define associations between content items and various
parameters. For example, the content association module
may be used to create an association between a content item
and a user attribute as defined in a user profile. An illustra-
tive content item editor interface and content association
interface of the content module are shown in FIGS. 2 and 3.
respectively.

[0066] Content administration interface 110 may further
comprise location module 118. The location module of the
content interface allows the content administrator to indicate
information required for determination of the position of the
wireless handset. For example, the location module may be
a Geographic Information System (GIS) interface that
allows the content administrator to indicate the geographic
location of a premises map. In one embodiment, the location
module is a GIS interface allowing the content administrator
to indicate the location of network objects, such as Wi-Fi
beacons, relative to a premises map. In another embodiment,
the location module is a GIS interface allowing the content
administrator to indicate the location of Wi-Fi beacons and
Wi-Fi sensors relative to a premises map. The location of the
wireless handset relative to the premises may be determined
based on the known location of the beacons as indicated with
the GIS interface and information derived from beacon
signals received by the wireless handset. An illustrative
location interface of the location module is shown in FIG. 4.
[0067] The content administration interlace may further
comprise geofence module 120. The geofence module
allows the content administrator to indicate the location of a
geofence relative to a map, such as a premises map. A
geofence, also referred to as a “content bubble,” is a virtual
geographic boundary line delineating a geographic area. An
illustrative geofence creation interface of the geofence mod-
ule is shown in FIG. 6. In some embodiments, the content
administrator uses the content association module to create
associations between content items and geofences. An illus-
trative geofence content association interface of the
geofence module is shown in FIG. 7. The location of the
wireless handset is determined by location determination
module 126 using information transmitted from wireless
handset 102. In some embodiments, if the wireless handset
is located within a geofence, content delivery module 124
transmits content associated with the geofence to wireless
handset 102.

[0068] The content administration interface may further
comprise relevance module 122. In some embodiments, a
relevance weight value is associated with a content item.
The relevance weight value may be adjusted based on user
response to the content item, for example, feedback pro-
vided for the content item, selection of the content item, or
lack of response to the content item. The relevance module
allows the content administrator to adjust parameters aflect-
ing how the relevance weight is adjusted. Typically, the
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relevance module allows the content administrator to enter
or change numerical point values by which a relevance
weight is to be incremented or decremented in response to
user behavior. An illustrative relevance interface of the
relevance module is shown in FIG. 19.

[0069] Data storage module 108 stores content items and
information used for targeted delivery of content items. The
data storage module may store. for example, user profile
data, map data, geofence definition data, locations of net-
work objects, relevance weight parameters, and associations
between content items and parameters used for content
targeting. In an illustrative embodiment, data storage mod-
ule 108 comprises one or more databases communicatively
coupled to network 106.

[0070] Data processing module 104 comprises one or
more applications used for targeted delivery of content. In
some embodiments, data processing module 104 runs on a
processor of a server or other computing device communi-
catively coupled to network 106.

[0071] Content delivery module 124 of data processing
module 104 determines one or more content items to trans-
mit to wireless handset 102. In some embodiments, content
is targeted based on one or more of user profile, location,
time, date, and relevance weight. The content delivery
module may transmit content to the wireless handset on a
periodic basis, such as one second intervals to one minute
intervals, e.g. five second intervals. Alternatively or addi-
tionally. content delivery module 124 transmits content
items to the wireless handset when the handset content
interface 112 is initiated, in response to a request for content
placed via handset content interface 112, or when the
determined location of the wireless handset is updated by
location determination module 126.

[0072] Location determination module 126 of data pro-
cessing module 104 determines a location of the wireless
handset based on information received from or regarding
wireless handset 102. The location determination module
may further determine whether the wireless handset is
located within a geolence. The determined location may be
used by content delivery module 124 to determine which
content items to transmit to wireless handset 102.

[0073] In some embodiments. the wireless handset trans-
mits a location message comprising the signal strength, e.g.,
a received signal strength indicator (RSSI), and identifica-
tion, e.g.. a Media Access Control address (MAC address) of
each beacon signal detected theandset. The beacon is any
device communicatively coupled to a network and capable
of transmitting a signal that can be received by the wireless
handset using Wi-Fi. Bluetooth, or other wireless standards
such as an access point or femtocell. Location determination
module 126 uses the information in the location message to
determine the location of the wireless handset based on
known locations of the beacons. In other embodiments, the
location message comprises location information such as a
zip code, city. Global Positioning System (GPS) or other
geographical coordinates. In a further alternative embodi-
ment, the user indicates the location of the wireless handset.
for example, by using the wireless handset to capture an
image of the environment or of a code such as a QR code.
The image is compared to a database of images to determine
the location of the handset. The user may alternatively select
a location indicator from a menu displayed on the wireless
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handset. It will be recognized that other methods may be
used to communicate information regarding the location of
the wireless handset.

[0074] The wireless handset may transmit location mes-
sages at predefined intervals, such as one second intervals to
one minute intervals, e.g. five second intervals. The content
delivery module 124 may transmit new content item data
each time the location message is received. In this manner,
the content item data displayed on the wireless handset is
updated as the location of the user changes, such that some
or all of the content item data displayed to the user is
relevant to the user’s location. In some embodiments. con-
tent item data is not updated until the content item has been
displayed on the handset for a predetermined period of time.
[0075] In an alternative embodiment, the remote server
may interpret the location message to determine whether the
wireless handset is located within a predefined distance of an
access point. The distance between the access point and the
wireless handset may be determined on the basis of a
threshold signal strength. When the signal strength exceeds
a predefined threshold, the remote server transmits at least
one confent item associated with the location indicated by
the signal identifier of the access point.

[0076] Relevance and analytics module 128 of data pro-
cessing module 104 adjusts the relevance weight value
associated with a content item based on user response to the
content item. The relevance and analytics module may
further log changes in the relevance weight value for a
content item in association with one or more parameters
such as time, location, and user profile information to allow
analysis of user response to content items.

[0077] Referring now to FIG. 1B, a diagram of an illus-
trative targeted content delivery system 150 according to a
second embodiment is shown. In the second embodiment,
local data storage module 152 and local data processing
module 154 are communicatively coupled to content admin-
istration interface 110. For example, a local server may
comprise memory for local data storage, the memory com-
municatively coupled to a processor for running applications
of the local data processing module and content adminis-
tration interface. In other embodiments, the content admin-
istration interface, local data processing module, and local
data storage module are located on one or more computing
devices communicatively coupled by a network, such as a
local area network. In some embodiments, the local server or
local area network are located behind a firewall 156. “Local™
as used herein indicates an association with a particular
premises or service.

[0078] Remote data storage may be used in addition to or
as an alternative to local data storage 152. Remote data
processing module 160 may be used in addition to or as an
alternative to remote data processing. Local data storage
module 152 and remote data storage module 158 perform
one or more of the functions of data storage module 108
described with reference to FIG. 1A. Similarly. local data
processing module 154 and remote processing module 160
perform one or more of the functions of data processing
module 104 described with reference to FIG. 1A. In one
embodiment, when local data processing module 154 is
overwhelmed, remote data processing module 160 is used
for overflow data processing.

[0079] In some embodiments, local data storage module
152 and local data processing module 154 are communica-
tively coupled to an anonymizing server. Data transmitted
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from the local data storage module and the local data
processing module pass through the anonymizing server en
route to network 106. Similarly, remote data storage module
158 and remote data processing module 160 may be com-
municatively coupled to an anonymizing server. Data trans-
mitted from the remote data storage module and the remote
data processing module pass through the anonymizing
server en route to network 106.

[0080] Referring to FIG. 2, an illustrative content item
editor of the content administration interface is shown. The
content item editor is a graphical user interface that allows
the content administrator to create and edit content items. A
content item is information transmitted to a wireless handset
and shown on a display of the handset. A content item may
be, for example, text, video, audio, one or more images, a
menu, an application, a link to a uniform resource locator
(URL), a link to another content item, or information to be
shown on a display in proximity to the wireless handset. The
content item editor comprises content item description entry
field 202. In the illustrative example shown in FIG. 2, the
content administrator has entered the description “10% Off
Ski Equipment™ for the content item.

[0081] In some embodiments, a parent content item may
link to one or more child content items. When the parent
content item is selected from the wireless handset content
interface, the child content items of the parent content item
may be displayed. In the illustrative content editor, the
content item “Sports Shop Sales™ has been selected from
drop down menu 204 as the parent content item for the
content item “10% off’ Ski Equipment.”

[0082] The content item type may be specified, as indi-
cated at drop down menu 206. In the illustrative example.
content item type “Text™ has been selected for content item
“10% Off Ski Equipment.” The text “Today’s Deals at the
Sports Shop™ has been entered in content item text input box
208. This is the text that will be displayed in the handset
content interface when content item *“Sport Shop Sales” is
transmitted to the wireless handset. In other embodiments.
the text in the content item description is used as the content
item text. The content item file text box 210, browse button
212, and content item URL input box 214 are shown in grey
text to indicate that these entry fields are not available when
the selected content item type is “Text.” When the content
item type as selected in content item type drop down menu
206 is “Display,” the file to be shown on the display may be
selected for upload using browse button 212. Similarly,
when the content item type is “Image/Audio/Video.” the file
to be shown on the display may be selected for upload using
browse button 212. The file name of the selected file is
shown in content item file text box 210. When the content
item type is “URL,” the URL may be entered in content item
URL input box 214.

[0083] When the content administrator has completed the
content item entry, the content administrator may select save
changes button 216 to record the entry. If the content item
is new, the new content item will be saved in memory. In
some embodiments, a new entry is created in a database
table of one or more of data storage module 108, local data
storage module 152 and remote data storage module 158. If
the content item has been changed. the database table is
updated to reflect the change.

[0084] Referring now to FIG. 3. an illustrative content
association interface 300 is shown. The content association
interface is a graphical user interface used to create asso-

Oct. 20, 2016

ciations between content items and one or more parameters
such as time, user atiributes, and relevance weighting.
“Association” indicates a connection between data stored in
computer memory. Typically, the connection exists in a
database table. For example, when a conient item is asso-
ciated with a user attribute, an entry may be created in a
database table comprising fields for user identification and
user attribute identification. Content items transmitted to the
wireless handset may be filtered in accordance with the
content associations such that the content items displayed on
the handset are targeted at the user of the wireless handset.
For example, when an association between a content item
and a user attribute has been created, the content item may
be delivered to wireless handsets of a user described by the
user attribute. The user attribute is information about a user
that is provided by a user (e.g., through user profile interface
114) or collected about the user.

[0085] Inthe illustrative content item editor shown in FIG.
3. the content administrator creates an association between
a content item and a user attribute. To create an association
between the content item and the user attribute, the content
administrator selects a content item, a user attribute cat-
egory, and a user attribute value. In some embodiments, a
content association may be created by selecting a content
item and a user attribute value. The content administrator
has selected the content item *“10% O Ski Equipment” from
content item drop down menu 302. User attribute category
“Sport” has been selected from drop down menu 304. Drop
down menu 306 may be populated with user attribute values
associated with the user attribute category selected from
drop down menu 304. When attribute category “Sport” is
selected from the user attribute category drop down menu,
the user attribute value drop down menu is populated with
user attribute values describing different sports. The content
administrator has selected user attribute value “Skiing” from
the user attribute value drop down menu 306.

[0086] If the content administrator does not wish to create
an association between a content item and a user attribute.
the content administrator may use the contetnt association
interface to indicate that content is not to be filtered by user
attribute. For example, the content administrator may select
“No User Attribute Filter” from user attribute category drop
down menu 304,

[0087] The content association interface may allow a
content administrator to associate a time with the content
item. The time may be a time, date, time range. date range,
day of the week, or other indication of time. In the illustra-
tive example shown in FIG. 3, the content administrator has
selected “No Time Filter” from time drop down menu 308.
When a time option other than “No Time Filter” is selected,
an association is created between the content item and the
time selection. In this manner, content items transmitted to
the wireless handset may be filtered according to time. For
example, if the time range “8 AM-Noon” is selected, the
content item may be transmitted to a wireless handset only
during the indicated time range.

[0088] In some embodiments, when an association
between a content item and a user attribute value is created,
a relevance weighting may be applied to the association.
Typically, when a content association having a relevance
weighting is created, an entry is made in a database table
comprising fields for a content identification, a user attribute
identification, and a relevance weight value. An illustrative
database table in which an association between a content
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item and a user attribute is made is shown in FIG. 23.
Similarly, when an association between a content item and
a time is created, a relevance weighting may be applied to
the association. A relevance weight value of 90 has been
entered in relevance weighting input box 310. In some
embodiments, only content items having a relevance weight
exceeding a preset value are transmitted to the wireless
handset. The relevance weight value may be adjusted by
relevance and analytics module 128 based on user response
to the content item.

[0089] Referring now to FIG. 4, an illustrative location
interface 400 is shown. A content administrator may indicate
the location of premises map 402 relative to a street map 404
using a GIS interface. Magnification bar 406 allows adjust-
ment of the magnification of street map 404 to the appro-
priate scale for placement of the premises map. Magnifica-
tion bar 406 comprises increase magnification indicator 408,
decrease magnification indicator 410, and sliding magnifi-
cation control 412. The content administrator may slide the
sliding magnification control 412 in the direction of the
increase magnification indicator 408 to increase the level of
magnification of the map and may slide the sliding magni-
fication control 412 in the direction of the decrease magni-
fication indicator 410 to reduce the level of magnification of
the map. To change the position of the street map 404 within
map window 414, navigation control 416 is used. Naviga-
tion control 416 comprises an up arrow, a down arrow, a left
arrow and a right arrow. To move the street map in the
desired direction, the arrow pointing in the desired direction
is selected. Navigation may additionally or alternatively be
accomplished by mouse clicking on street map 404, holding
down the mouse button, and moving the mouse to slide the
map in the desired direction. It will be recognized that other
methods for adjusting street map magnification and street
map position within the map window may be used.

[0090] To indicate the location of the premises, premises
map image 402 is placed on the street map and positioned
relative to the street map. The content administrator selects
a map image file to insert over the street map. For example,
the content administrator may select browse button 420 to
open a dialog box allowing the content administrator to
choose a map image file from a file directory. When an
image file has been selected. the name of the image file may
appear in a text box as shown at 422. The content admin-
istrator may then upload the selected map, for example, by
selecting upload map button 418. After the map is uploaded,
it appears within map window 414. The premises map image
402 may be resized and rotated with mouse controls or other
interface controls. The content administrator places the
premises map image 402 in the appropriate position relative
to street map 404. For example, the content administrator
may place the premises map image by mouse clicking on the
premises map image, holding down the mouse button, and
dragging the premises map image to the desired position. It
will be recognized that other methods for selecting a map
image and positioning it at a desired location on a street map
may be used. The position of premises map 402 is stored in
computer memory. For example, a set of coordinates repre-
senting the longitude and latitude of the corners of the
premises map may be derived from the placement location
of the premises map relative to the street map. The set of
coordinates may be stored in a database table, such as a
database table of data storage module 108. The level of
magnification and position of street map 404 within map
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window 414 may also be stored in computer memory to
allow the view shown in map window 414 to be reproduced
at a later time. The image file or a string representing a path
to the image file may also be stored in computer memory.
[0091] In an alternative embodiment, in lieu of a GIS
interface, geographical coordinates (e.g., latitude and longi-
tude) or other location information defining the boundaries
of the premises are entered at a text prompt and stored in
computer memory.

[0092] Referring to FIG. 5. an illustrative network object
placement interface 500 is shown. The network object
placement interface allows the content administrator to place
network object icons on the premises map to indicate the
location of the network objects on the premises. The net-
work objects that may be placed on the map include beacons
and sensors. In some embodiments. sensors capable of
detecting beacon signals are used by location determination
module in determining the location of the wireless handset.
When beacon icon 506 is selected. a beacon icon appears in
map window 504. The beacon icon may then be placed in a
position on the premises map corresponding to the location
of the beacon on the physical premises content administrator
then drags the beacon icon to the desired location on
merchant premises map 502. For example, the beacon icon
may be mouse dragged into place on the premises map. It
will be recognized that alternative interface tools may be
used to indicate the position of beacons on a premises by
placing beacon icons on a premises map. In the illustrative
example shown in FIG. 5, beacons 510, 512, 514 and 516
have been placed on premises map 502 using the interface.
To add a sensor icon to the premises map, the content
administrator selects sensor icon 508 and moves the sensor
icon to the position on premises map 502 corresponding to
the location of the sensor on the premises. It will be
recognized that a variety of other methods for indicating the
location of network objects on a premises map may be used.
The geographical coordinates of network objects placed on
the premises map are stored in computer memory, for
example, in data storage module 108.

[0093] In some embodiments, the interface allows the
content administrator to assign an identifier to each network
object placed on the premises map using the interface. The
network object identifier is stored in association with the
location of the network object.

[0094] In an alternative embodiment. in lieu of a GIS
interface, geographical coordinates or other location infor-
mation defining the locations of network objects are entered
at a text prompt and stored in computer memory.

[0095]  In another embodiment, a local positioning system
is be used in lieu of a geographical positioning system, and
stored location coordinates for network objects, geofences,
premises maps, virtual reference points, displays, and other
system components are defined with respect to an arbitrary
point on a premises.

[0096] Referring now to FIG. 6, an illustrative geofence
creation interface 600 is shown. A shape drawing tool allows
the content administrator to define variously shaped
geofences relative to the premises map. When the wireless
handset location is determined to be within one of the
geofences, content associated with the geofence is transmit-
ted to the wireless handset to define a content bubble. The
content administrator may create a geofence having a rect-
angular shape by selecting rectangle geofence shape 606.
When the rectangle geofence shape is selected, a rectangular
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geofence appears on premises map 602. The rectangle
geofence shape may be resized and repositioned as desired.
Similarly, the content administrator may create a polygon
shaped geofence by selecting polygon geofence shape 604
and the content administrator may create a round shaped
geofence by selecting round geofence shape 606. When a
geofence shape is selected, the content administrator may be
prompted to enter a geofence identifier in text input box 612.
After the geofence has been sized and positioned as desired,
the content administrator selects the create geofence button
614 to save the location of the created geofence to computer
memory such as data storage module 108. For example,
coordinates indicating the locations of the corners of a
rectangle geofence shape or polygon geofence shape or the
central point and radius of a circle geofence shape may be
stored. In the illustrative example shown in FIG. 6, polygon
geofence shape 604 and rectangle shape geofences 606, 608
and 610 have been created. In some embodiments. the
geofence interface shows the locations where beacons have
been placed for reference. Beacons 616, 618, 620 and 622
are shown in the illustrative example of FIG. 6.

[0097] Referring to FIG. 7, an illustrative geofence con-
tent association interface 700 is shown. The content admin-
istrator may use the geofence content association interface to
create an association between a geofence and one or more
content items. To create the association, the content admin-
istrator selects a geofence identifier from geofence drop
down menu 702 and one or more content items from content
item list 704. Premises map 706 showing the locations of
geofences created with the geofence creation interface may
be displayed for reference. After creating the geofence
content association, the content administrator selects Create
Geofence Content Association button 708 to save the asso-
ciation. The geofence identifier is stored in association with
the selected content items in computer memory, for
example, in data storage module 108. In FIG. 7, geofences
710, 712, 714 and 716 have been defined. corresponding to
the Sports Shop, Restaurant, Clothing-Women’s and Cloth-
ing-Men's Clothing, respectively. In the illustrative example
shown in FIG. 7, the content administrator has created an
association between the “Sports Shop™ geofence, as indi-
cated at 702, and the content items “10% Ofl' Ski Equip-
ment” and “Sports Shop Sales” content items, as indicated
at 704,

[0098] Referring to FIG. 8, an illustrative display place-
ment interface 800 is shown. Content items include display
content items having video, images, text, or other display
content to be shown on a display in proximity to the wireless
handset. In some embodiments, the display is associated
with a geofence in which the display is located. When the
wireless handset is located within the geofence, display
content items may be transmitted to the wireless handset and
shown on the display associated with the geofence. When
the content administrator selects display icon 802, a display
icon appears overlaid on premises map 804. The display
icon is moved to the location on the premises map corre-
sponding to the location of the display on the premises.
When a display is selected, the content administrator may be
prompted to enter a display identifier in text input box 806.
After the display has been placed, the content administrator
selects the create display button 808 to save the location of
the created display to computer memory such as data storage
module 108. For example, coordinates indicating the loca-
tion of the display may be stored. In the illustrative example
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shown in FIG. 8. display 810 having display identifier
“Sports Shop™ has been created. In some embodiments, the
display interface shows the locations where geofences have
been placed for reference.

[0099] Referring to FIG. 9, an illustrative display geofence
association interface 900 is shown. To create a display
geofence association, a display is selected from display
menu 902 and a geofence is selected from drop down menu
904. Create Display Geofence Association button 906 is
selected to store the display geofence association in com-
puter memory. In the illustrative example shown in FIG. 9,
display 908 having display identifier “Sports Shop™ has been
associated with geofence 910 having geofence identifier
“Sports Shop.”

[0100] Storing the location of the display allows the
content administrator to view the locations of the displays on
the premises map. However, it will be realized that creation
of displays and display geofence associations may be per-
formed without storing display locations.

[0101] In some embodiments, a content item is associated
with a display. For example, a content item list similar to the
content item list 704 of FIG. 7 is used in lieu of geofence
drop down menu 904 of FIG. 9. When a wireless handset is
located within a predefined distance of the display, as
determined by location determination module 126. content
items associated with the display may be transmitted to the
wireless handset.

[0102] Referring now to FIG. 10, a system diagram 1000
of a beacon network based location detection system for a
wireless handset is shown. User 1002 carries wireless hand-
set 1004. The wireless handset receives signals from one or
more beacons in its vicinity. In the illustrative example,
wireless handset 1004 receives signals from beacons 1006.
1008, 1010 and 1012. The wireless handset sends a location
message to data processing module 104 via network 1014
indicating the signal strength and signal identifier of each
beacon signal detected by the wireless handset. Location
determination module 126 uses the location message to
determine the location of the wireless handset. Using the
information contained in the location message. the location
determination module determines whether the wireless
handset is located in one or more of geofences 1016, 1018,
1020 and 1022. If the wireless handset is located within a
geofence, the wireless handset may receive content associ-
ated with the geofence via network 1014.

[0103] Referring now to FIGS. 11A-11D, illustrative
examples of wireless handset locations as determined from
received beacon signals are shown. The tables of FIGS.
1TA-11D indicate the determined location of a wireless
handset relative to the geofences shown in FIG. 10.

[0104] 1In FIGS. 11A-11B, the location of the wireless
handset is determined according to the maximum signal
strength received from the beacons detected by the wireless
handset. In FIG. 11A, the wireless handset has received
signals from Beacons 1, 2, 3 and 4 having signal strengths
of =50 dB. -60 dB, -40 dB and -55 dB respectively.
Because Beacon 3, shown at 1010 in FIG. 10, has the
greatest signal strength as received at the wireless handset
and Beacon 3 is located within geofence 1020, location
determination module 126 determines the wireless handset
to be within geofence 1020 as indicated in FIG. 10. The
wireless handset may receive content associated with the
bounded areas indicated by geofence 1020.
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[0105] To determine the location of the wireless handset
based on beacon signal strength, the location determination
module compares the geographical coordinates of the bea-
con to the geographical coordinates of the extent of the
geofence. In an alternative embodiment, associations
between the beacons and geofences may be stored in com-
puter memory.

[0106] In FIG. 11B, the wireless handset has received
signals from Beacons 1, 2. 3 and 4 having signal strengths
of -45 dB, -55 dB, -45 dB and -60 dB respectively.
Because the wireless handset has received the same signal
strength from both Beacon 1 and Beacon 3, none of the
beacons has a highest signal strength. In this case, the
wireless handset is determined to be at a location which is
an average distance between the two beacons having the
greatest signal strength. The wireless handset will be deter-
mined to be at a location which is the arithmetical average
of the geographical coordinates of Beacon 1 and Beacon 3.
The wireless handset is thus determined to be located within
geolence 1016, as geofence 1016 includes a position located
halfway between Beacons 1 and 3.

[0107] In FIGS. 11C-11D, the location of the wireless
handset is determined by comparing the strength of beacon
signals received at the wireless handset to a threshold signal
level, such as =50 dB. In FIG. 11C, the wireless handset has
received signals from Beacons 1, 2, 3 and 4 having signal
strengths of —45 dB, —-60 dB, -55 dB and -65 dB respec-
tively. Assuming a threshold signal level of =50 dB. only the
signal from Beacon 1 exceeds the threshold. Because Bea-
con 1, shown at 1006 in FIG. 10, has the only signal
exceeding the threshold level, the wireless handset is deter-
mined to be within geofence 1016. If more than one signal
level exceeds the threshold level, the handset may be deter-
mined to be located within the geofence in which the beacon
having the highest detected signal strength is located.
[0108] In FIG. 11D, the wireless handset has received
signals from Beacons 1, 2, 3 and 4 having signal strengths
of =55 dB, -55 dB, -60 dB and -55 dB respectively.
Assuming a threshold signal level of —50 dB, none of the
signals received from Beacons 1. 2, 3 and 4 exceed the
threshold signal level. Thus, the location of the wireless
handset relative to the geofences shown in FIG. 10 cannot be
determined and the wireless handset is determined to be
located within none of the geofences.

[0109] Referring now to FIG. 12, an illustrative flow chart
1200 of a method for delivering targeted content to a user is
shown. The method begins at bock 1202, in which the
wireless handset 102 transmits a location message to data
processing module 104 via network 106. The method pro-
ceeds to decision diamond 1204, at which location determi-
nation module 126 determines whether the wireless handset
is located within a geofence. If the wireless handset is within
a geofence, the method proceeds to block 1206, at which
content delivery module 124 filters content items stored in
data storage module 108 according to geofence, user attri-
bute and time associations created with the interfaces shown
in FIGS. 3 and 7. If the wireless handset is not within a
geofence, the content delivery module filters content items
according to user attribute and time associations, as indi-
cated at block 1208. The filtered content is then sorted by
relevance weight., as indicated at block 1210. In some
embodiments, only content items having a relevance weight
exceeding a threshold value are transmitted to the wireless
handset. In other embodiments, a preset number of highest
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ranking content items are transmitted to the wireless hand-
set. If the number of content items resulting from the
filtering process is fewer than a preset number of content
items to be transmitted to the wireless handset. unfiltered
content items may be sorted by relevance weight and added
to the content items to be transmitted to the wireless handset.
The method then proceeds to block 1212, at which content
delivery module 124 transmits the selected content items to
the wireless handset 102 via network 106.

[0110] Referring now to FIG. 13, a system diagram 1300
of an illustrative beacon and sensor network based location
detection system for a wireless handset is shown. The
beacon and sensor network comprises a plurality of beacons
and one or more sensors. Wireless handset 1302 receives
signals from one or more of beacons 1304 and1306. The
wireless handset sends a location message to data processing
module 104 via network 1308 indicating the signal strength
and signal identifier of each beacon signal detected by the
wireless handset. Sensors 1310 and 1312 also receive sig-
nals from one or more of beacons 1304 and 1306. Each
sensor transmits a message comprising a signal strength and
signal identifier of each beacon signal detected by the sensor
to data processing module 104 via network 1308. The
presence of the sensors in the beacon and sensor based
location detection system allows the location determination
module to take into account changes in the beacon network.
Sensors may be able to detect when a beacon is no longer
functioning or when a beacon has changed location. The
location module may change the stored location of the
beacon based on a change in signal strength received from
the beacon at one or more sensors. A report to the content
administrator may be issued by the data processing module
when a change in beacon status is detected. In some embodi-
ments, the sensors are used in building a system of virtual
reference points to provide increased accuracy in detection
of the location of the wireless handset, as described in more
detail below with reference to FIGS. 15-18. In this way.
sensors may allow the location detection module to take into
account changes in the RF environment resulting from
temperature, humidity, number of people, number of RF
radiators, obstructions and other such variables aflecting or
causing changes to the RF environment.

[0111] Referring now to FIG. 14, a system diagram 1400
of a beacon and beacon-enabled-sensor network based loca-
tion detection system for a wireless handset is shown. The
beacon and beacon-enabled-sensor network comprises a
plurality of beacons and one or more beacon-enabled-
sensors. Illustrative network objects 1402 and 1404 are
beacon-enabled-sensors that are able to transmit and receive
signals. The beacon-enabled-sensors may operate in sensing
mode and beacon mode simultaneously. or may alternate
between modes. In some embodiments, the sensors are
configured to periodically switch between sensing mode and
beacon mode. The sensors may switch between sensing
mode and beacon mode in response to a command provided
via the network from a user interface. In some embodiments.
the switch between sensing mode and beacon mode may be
triggered by information received by sensors capable of
detecting, for example, temperature, humidity, number of
people. number of RF radiators, and other such variables
affecting or causing changes to the RF environment. Wire-
less handset 1406 receives signals from one or more of
beacons 1408 and 1410 and beacon-enabled-sensors 1402
and 1404. The wireless handset sends a location message 1o

IPR2023-00918
Foursquare Exhibit 1005 Page 44



US 2016/0309292 Al

data processing module 104 via network 1412 indicating the
signal strength and signal identifier of the signal from each
beacon and beacon-enabled-sensor detected by the wireless
handset. Beacon-enabled-sensor 1402 receives a signals
from one or more of beacons 1408 or 1410 and beacon-
enabled-sensor 1404. Beacon-enabled-sensor 1404 receives
a signals from one or more of beacons 1408 or 1410 and
beacon-enabled-sensor 1402. Each beacon-enabled-sensor
transmits a message comprising a signal strength and signal
identifier of each beacon signal detected by the sensor to
data processing module 104 via network 1412.

[0112] Referring now to FIG. 15, an illustrative VRP grid
1500 overlaid on a premises map is shown. The location of
the wireless handset relative to the premises is determined
based on the relationship between the beacon signal profile
received at the wireless handset and beacon signal profiles
calculated at virtual reference points (VRPs). A beacon
signal profile, also referred to as a fingerprint, is a set of data
comprising the signal strength of each beacon signal
received by the wireless handset. VRPs are theoretical signal
profiles calculated at intervals throughout the premises.
Typically, the VRPs are calculated for points in a grid
spanning the premises as shown in FIG. 15. VRPs may also
be calculated for the area surrounding or proximate to
premises 1502, The VRP locations for premises 1502 are
represented by Xs. such as the X shown at 1504. Each VRP
comprises a theoretical signal strength for each beacon
associated with the premises and data indicating a location,
such as geographical coordinates. The distance between
VRPs in the grid is the interval distance. In some embodi-
ments, a first interval distance is a y-axis interval distance
1506 and a second interval distance is a x-axis interval
distance 1508. In other embodiments, the x-axis interval
distance is equivalent to the y-axis interval distance and a
single interval distance is used.

[0113] If a beacon stops emitting a signal, is moved, an
obstruction is placed in the vicinity of the beacon, or other
changes to the RF environment occur such that the signal
profile for the beacon changes on the premises, the sensors
are capable of detecting the change. The VRPs may be
updated, periodically or in response to a change in a beacon
sensor profile received at one or more sensors.

[0114] In some embodiments, the VRPs may be shown as
a layer in an interface such as the network object placement
interface 500. A VRP layer in the network object placement
interface would provide feedback to the content administra-
tor on the accuracy of the location detection system. The
user could use the feedback to, for example, reposition
sensors and beacons to optimize the location detection
system. The VRP layer may also allow the user to indicate
VRP locations.

[0115] Referring to FIG. 16, an illustrative VRP 1600 is
shown. The VRP comprises location coordinates, such as a
longitude value and a latitude value indicating the location
of the VRP. The VRP further comprises a signal identifier
and an RSSI for each beacon associated with the premises.
For example, in the illustrative VRP shown, the signal
identifier is “Beacon 17 and the RSSI corresponding to
Beacon 1 is -33 dB.

[0116] Referring to FIG. 17, an illustrative flow chart of a
method for generating VRPs is shown. VRPs are typically
calculated by location determination module 126. VRPs
may be calculated periodically. for example, once a second.
once a minute, hourly, daily. weekly or monthly. In some
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embodiments, the VRPs are calculated in response to user
activity, such as a user request to calculate VRPs placed via
content administration interface 110. The method starts at
block 1702, at which the extents of the premises map are
obtained from data storage module 108. The extents of the
premises map may be determined from the placement of the
map image via the location interface as illustrated in FIG. 4.
The method then proceeds to block 1704, at which the
interval distance between VRPs is determined. The interval
distance is the distance between adjacent VRPs, such as the
horizontal or vertical distance between adjacent Xs as shown
in FIG. 15. In some embodiments, a first interval distance
and a second interval distance are used, wherein a first
interval distance is an x-axis interval distance and a second
interval distance is a y-axis interval distance. The locations
of all VRPs for the premises are generated in a grid similar
to the VRPs shown in FIG. 15 based on the specified interval
distance(s). The user is able to set the interval distance(s) via
content administration interface 110. In some embodiments.
VRPs may be individually placed by the user, for example,
using the GIS interface.

[0117] The method continues to block 1706, at which a
kriging process is performed for each beacon associated
with the premesis. Kriging is an interpolation method based
on the spatial correlation of data. The kriging process as
shown within the box indicated at 1708 is performed itera-
tively for each beacon until it has been performed for all of
the beacons associated with the premises. At block 1710, the
Euclidian distances between every pair of measured refer-
ence points associated with the premises are determined. In
other words, the distance between every measured reference
point and every other measured reference point is calculated.
A measured reference point (MRP) may be a sensor finger-
print or a fingerprint obtained by other measurement means.
The calculated distances are stored in system database 108.
The kriging process continues at block 1712, where semi-
variance values for all MRP pairs are calculated based on the
difference in RSSI values the MRPs received from Beacon
N. For example, in the first iteration of the kriging process.
N=1, so the RSSI value for beacon 1 at the first MRP is
compared to the RSSI value for beacon 1 at a second MRP.
and the calculation is repeated for each pair of MRPs
associated with the premises. At block 1714, an empirical
semivariogram based on the values calculated in blocks
1710 and 1712 is fit to a model such as a linear least squares
regression (LLSR). At block 1716, a matrix is created based
on the slope obtained from the fitted model and the distances
calculated in block 1710. The matrix is then inverted as
indicated at block 1718. The weights to be used for predict-
ing signal strength values at the VRPs are obtained from the
inverted matrix, as indicated at block 1720. The signal
strength for beacon N is then calculated at each VRP based
on the summation of weighted signal strength values for
each MRP, as indicated at block 1722. The method proceeds
to decision diamond 1724, at which it is determined whether
steps 1712-1722 have been performed for all beacons. If not,
the method iterates to the next beacon as indicated at block
1726. When steps 1712-1722 have been performed for all
beacons, the method ends.

[0118] Referring to Figurel 8, an illustrative method for
determining the location of a wireless handset using VRPs
is shown. The location of the wireless handset is determined
by location determination module 126. The method begins at
block 1802, at which a handset fingerprint comprising the
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signal identification and signal strength of each beacon in
range of the handset is sent from the wireless handset to data
processing module 104. The method continues to block
1804, at which the signals received by the handset are
ranked by signal strength. The method continues to block
1806, at which a subset of the VRPs are selected from the set
of VRPs associated with the premises. The subset of VRPs
are those VRPs with a greatest received signal strength from
a beacon matching the beacon from which the handset
received the greatest signal strength. The method continues
to block 1808, at which the signals of the handset fingerprint
are compared to the signals of the subset of VRPs. A
K-nearest neighbor algorithm as illustrated at 1810 may be
used to determine the outcome of the comparison.

[0119] At bock 1812, for each VRP in the subset of VRPs.
the variance between the signal level received at the handset
and the estimated signal level at the VRP is determined for
each beacon. At decision diamond 1814, it is determined
whether the number of VRPs in the subset is less than an
mnteger value K. If the number of VRPs in the subset is
greater than or equal to K, the handset location may be
estimated to be at a location between the K nearest VRPs.
For example, the location of the handset may be determined
to be at a location that is a weighted average of the nearest
neighbors, such that the neighbors having a lower summa-
tion of variances contribute more to the average, as indicated
at block 1816. If the number of VRPs in the subset is less
than K, the handset location is estimated to be the location
of the VRP having the lowest summation of variances
between beacon levels as received at the wireless handset
and beacon levels estimated at the VRP, as indicated at block
1818. Once the wireless handset location has been esti-
mated, the method proceeds to block 1820. at which the
estimated location is used to filter content items according to
location. For example, the location determination module
126 may determine whether the wireless handset is located
within a geofence. If the wireless handset is located in a
geofence, content items are filtered to return content items
associated with the geofence. If the wireless handset finger-
print changes, indicating a change in handset location, the
method begins again at block 1802.

[0120] Referring now to FI1G. 19, an illustrative relevance
interface 1900 is shown. A relevance weight value may be
stored in association with a user attribute and a content item.
for example, in a database table of data storage module 108.
Additionally, a relevance weight value may be stored in
association with a location and a content item. Relevance
weight values may be applied to other parameters in asso-
ciation with a content item, for example, a time value or time
range. The relevance weight value may be adjusted accord-
ing to user response to the content item. Relevance interface
1900 allows a content administrator to change the amount by
which a relevance value is changed as a result of particular
user responses to content items.

[0121] Insomeembodiments, a content administrator may
modify a relevance weight value stored in association with
a content item and an attribute group for all attribute groups
associated with a user. Attribute groups for a user may
include information provided by the user, such as a location
of the user. a user interest, an age of the user or an age group
to which the user belongs. In some embodiments, the
attribute groups include information collected about a user,
for example, information from the user’s transaction history
with a merchant. An attribute group is stored in computer

10

Oct. 20, 2016

memory in association with a user identification, for
example, in a database table. A user may provide a response
to a content item, for example, by selecting a thumbs up or
thumbs down icon displayed in proximity to the content item
on the wireless handset. giving the content item a rating on
a scale, providing a ranking or score for the content item, or
selecting or not selecting the content item. When the user
provides a user response to a content item, relevance and
analytics module 128 searches data storage module 108, for
example, by performing a database search, to determine
each attribute group associated with the user. The relevance
and analytics module may then locate the database record in
which the content item that received the user response is
associated with an attribute group of the user. The relevance
and analytics module alters the relevance weight value
stored in association with the content item and the attribute
group. The process is repeated for each attribute group
associated with the user. Although attribute groups are used
in the illustrative example, it will be recognized that the
relevance weight value may be adjusted for a location or
other parameter stored in association with the content item
in response to user feedback.

[0122] At text input box 1902, the content administrator
may enter a number by which the relevance weight value is
to be increased when positive feedback is received for a
content item. For example, the number entered in 1902 may
be applied when a “thumbs up™ input is received by handset
content interface 112. In the illustrative example shown in
FIG. 19, the content administrator has entered the number 5
at text input box 1902, which will result in the relevance
weight value associated with the content item and each
attribute group associated with a user being increased by 5
when the user provides positive feedback for the content
item. Similarly, at text input box 1904, a content adminis-
trator may enter a number by which the relevance weight
value is to be decreased when negative feedback is received
for a content item. For example, the number entered in 1904
may be applied when a “thumbs down™ input is received by
handset content interface 112. In the illustrative example
shown in FIG. 19, the content administrator has entered the
number 0 at text input box 1902, indicating that no changes
are to be made to the relevance weight value associated with
the content item and each attribute group associated with a
user when the user provides negative feedback for the
content item.

[0123] It will be recognized that the numbers shown in the
text boxes of FIG. 19 are merely illustrative. Number input
in the text box may include numbers consuming up to the
maximum storage size allowed for a numeric data type of the
database used. In some embodiments, negative numbers
may be entered in the text input boxes. Floating point
numbers may also be used. The numerical input may be
limited to a preset numerical range enforced by the appli-
cation. The text input boxes may be populated with default
values before being altered by a content administrator. The
numbers indicated in the text input boxes are stored in
computer memory.

[0124] In some embodiments, the content administrator
may indicate a number by which a relevance weight value is
to be adjusted for the content item. For example, in every
database record in which a relevance weight value is asso-
ciated with the content item, the relevance weight value is
adjusted. In another embodiment, the relevance weight value
is adjusted for all attribute groups stored in association with
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the content item. In an alternative embodiment, the rel-
evance weight value is adjusted for all locations stored in
association with the content item. In a further embodiment.
the relevance weight value is adjusted for another parameter
stored in association with the content item. At text input box
1906, the content administrator has indicated that in all
records in which a content item is associated with a rel-
evance weight value, the relevance weight value is to be
increased by 2 points when positive feedback is received. At
text input box 1908, the content administrator has indicated
that in all records in which a content item is associated with
a relevance weight value, the relevance weight value is to be
decreased by 3 points when negative feedback is received.
[0125] The relevance interface may further allow the
content administrator to adjust the relevance weight value
associated with content items based on whether or not a
content item was selected by a user. Selection of a content
item may occur when a user clicks a content item button or
otherwise indicates interest in a content item displayed on
the handset content interface. For example, if a content item
is transmitted by content delivery module 124 in excess of
a predetermined number of times without being selected, the
relevance weight value may be decremented. At text input
box 1910, the content administrator may enter a number of
serves required before a decrement occurs. At text input
boxes 1912-1914, the content administrator may enter a
number of relevance weight points by which the relevance
weight value is decremented when then number of serves
occurs without the content item being selected. In some
embodiments, the decrement occurs regardless of whether
the content item has been selected.

[0126] Text input box 1912 indicates a decrement value
for all users. For every database record associating a rel-
evance weight value with the content item, the relevance
weight value is decremented by the number indicated in box
1912 when the content item is served the number of times
indicated in box 1910 without being selected. Text input box
1914 indicates a decrement value for attribute groups asso-
ciated with the user who provided a response to a content
item. When the number of serves indicated in box 1910 is
reached, all attribute groups associated with the user are
identified, then the relevance weight value stored in asso-
ciation with the content item and each of the attribute groups
is adjusted by the value indicated in box 1914, Although not
indicated in FIG. 19, the relevance weight value stored in
association with other parameters, such as location, may be
adjusted in response to the number of times a content item
is served.

[0127] In some embodiments, when counting up to the
number specified in box 1910 to determine when “Serves to
Trigger Decrement™ has been reached, serves are counted at
an interval indicated in input in box 1916. In the illustrative
example, the content administrator has indicated that a serve
of a content item is only to be counted once in each
five-minute interval. If' a serve has been counted during a
five-minute interval, a serve is not counted again until the
next five-minute interval begins. In this manner, processing
associated with counting serves of content items can be
reduced. In some embodiments, the unique serve interval
definition 1916 indicates a period of seconds or other time
interval.

[0128] At 1918, the content administrator may specify the
number of relevance weight points by which the relevance
weight value is to be increased when a user selects a content
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item. When a user “clicks through™ or otherwise selects or
indicates interest in a content item using the handset content
interface, for every database record in which a relevance
weight value is associated with a content item, the relevance
weight value is increased by the amount specified in text
input box 1918. At 1920, the content administrator may
specify the number of relevance weight points by which the
relevance weight value is to be increased for all attribute
groups associated with the user that selected the content
item. When a user selects a content item using the handset
content interface. for every database record in which an
attribute group of the user is associated with a content item,
the relevance weight value of the association is increased by
the amount specified in text input box 1920,

[0129] The content administrator may use text input box
1922 to indicate a value by which a relevance weight value
for an association between a location and a content item is
to be adjusted when a content item is transmitted to a
wireless handset at the location. For example. a content item
is transmitted to a wireless handset located within a
geofence because the content item is associated with the
geofence, as described with reference to FIG. 7. When the
content item is transmitted, the relevance weight value for
the association between the content item and the geofence is
multiplied by the value indicated in text input box 1922. In
another embodiment, when the content item is selected, the
relevance weight value for the association between the
content item and the geofence is multiplied by the value
indicated in 1922. In a further alternative embodiment, an
incremental relevance weight point adjustment is used in
lien of a multiplicative adjustment for content item-location
associations.

[0130] Referring now to FIG. 20, an illustrative database
table entry 2000 for a user profile is shown. The terms
“database table entry,” “entry.” “database record” and
“record” are used interchangeably herein. The table may be
populated by the user with information provided via a user
profile interface 114 on the wireless handset 102. In some
embodiments, the user enters user profile information using
an interface on a home computer or other device having
access o network 106. User profile information may alter-
natively or additionally be generated based on information
collected about the user by a third party, such as a mer-
chant’s transaction history with the user. User profile infor-
mation is transmitted via network 106 to a database, such as
a database of data storage module 108. The user profile
information may be stored in the database in a database
table, such as the User_Profile database table 2000. The
User_Profile table comprises the field user_ID 2002. User_
Profile table 2000 may comprise additional fields such as
Display_Name 2004, Gender 2006, Zip_Code 2008 and Age
2010. In some embodiments, a birthday or an age range is
stored for the user rather than an age of the user.

[0131] Referring to FIG. 21. an illustrative database table
entry 2100 for an attribute group is shown. The Attribute_
Group table stores a unique identifier for each attribute
group available to be associated with a user. The Attribute_
Group table is stored in a database, such as a database of data
storage module 108. The Attribute_Group table comprises
fields Attribute 1D 2102 and Attribute_Value 2106. The
illustrative Attribute_Group table additionally comprises
field Attribute_Category 2104. According to the illustrative
entry in the Attribute_Group table, the attribute with the
Attribute_ID number 11111111 is an attribute with attribute
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category “sport” and attribute value “skiing.” If the user
indicates skiing as an interest, the attribute ID for skiing may
be associated with the user ID in a User_Attribute_Group
database table as indicated in FI1G. 22.

[0132] Referring to FIG. 22, an illustrative database table
entry 2200 associating a user identification with an attribute
group is shown. The User_Attribute_Group table comprises
fields User_ID 2202 and Attribute_ID 2204. The illustrative
entry in the User_Attribute_Group table associates user 1D
“12345678” with attribute id “11111111,” indicating that
user “Joe” having user 1D 12345678 (as indicated in FIG.
20) is associated with the attribute skiing, identified by
attribute ID 11111111, The table entry may have been
created with Joe indicated an interest in skiing using a user
profile interface or other user interface. Alternatively, a
merchant or other content administrator may have deter-
mined that Joe is interested in skiing based on, for example.
Joe’s purchases of skiing equipment from the merchant, and
created the User_Attribute_Group table entry shown accord-
ingly.

[0133] Referring to FIG. 23, an illustrative database table
entry 2300 for associating a content item with an attribute
group and storing a relevance weight value for the associa-
tion is shown. The Group_Content_Rating table comprises
fields Content_ID 2302, Attribute_ID 2304 and Relevance
Weight 2306. Content_ID has value “00000001.” indicating
a unique identification for a content item. In an illustrative
example, content item 00000001 is text advertising a sale on
ski equipment. In the illustrative entry, content 00000001 in
association with attribute 11111111 (skiing) has a relevance
weight value of 105.

[0134] By way of illustration, user Joe (having user ID
12345678) has indicated an interest in skiing, resulting in the
User_Attribute_Group entry shown in FIG. 22. In the illus-
trative example, content item 00000001 is the content item
“10% OfT Ski Equipment” indicated at 202 in FIG. 2. When
Joe provides positive feedback for content item 00000001,
all attribute groups associated with Joe and the content item
may receive an adjustment to the relevance weight value
according to preset adjustment values or relevance weight
adjustment values set in Relevance Interface 1900. If, for
example, an initial relevance weight value of 100 is used for
the association between Content_ID 00000001 (e.g., the
skiing advertisement content item) and Attribute_ID
11111111 (e.g., skiing), the positive feedback results in a
point increase, for example, a five point increase, resulting
in an adjusted relevance weight value of 105.

[0135] Referring to FIG. 24, an illustrative database table
eniry 2400 for associating a content item with a location
identifier and storing a relevance weight value for the
association is shown. The Location_Content_Rating table
comprises fields Content_ID 2402, Location_ID 2404 and
Relevance_Weight 2406. Location_ID  has  value
©22222222. indicating a unique identification for a loca-
tion.

[0136] Insome embodiments, the Location_ID is a unique
identification associated with a geofence. For example, a
database in data processing module 104 may store a set of
coordinates corresponding to the area bounded by a
geofence is association with a unique Location_ID.

[0137] In alternative embodiments, Location_ID may be
associated with a zip code, city, GPS coordinates, or a
distance range surrounding any of the preceding (e.g., a 300
foot radius surrounding a set of GPS coordinates). Location_
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ID may alternatively indicate a location determined by
scanning a code, such as a QR code. with the wireless
handset. In a further alternative embodiment. Location_ID
corresponds to a location determined using a photograph of
the environment taken with the wireless handset and an
image recognition application.

[0138] By way of illustration, content item 00000001 is
the content item “10% Of' Ski Equipment.” In one example,
the wireless handset displaying the content item is located in
geofence 710 encompassing the Sports Shop as shown in
FIG. 7. Content item “10% Off Ski Equipment”™ has been
associated with the Sports Shop geofence, as indicated in
FIG. 7. When the content item “10% OfI' Ski Equipment™ is
transmitted to a wireless handset located within the Sports
Shop geofence, the relevance weight value associated with
the location and the content item is multiplied by the point
value indicated at location relevance multiplier text input
box 1922 of FIG. 19. If. for example, an initial relevance
welght value of 100 1s used for the association between
Content_ID 00000001 (“10% OfI' Ski Equipment™) and
Location_1D 22222222 (the Sports Shop geofence), the
relevance weight value is multiplied by the location rel-
evance multiplier 5, resulting in an adjusted relevance
weight value of 500.

[0139] Referring now to FIG. 25A, an illustrative database
table entry 2500 associating a time item with an attribute
group and storing a relevance weight value for the associa-
tion. The Content_Rating_Time table comprises fields Con-
tent_I1D 2502, Time 2504 and Relevance_Weight 2506. Each
time the relevance weight for a content item changes. the
relevance weight value and time may be logged such that a
record of the change in relevance weight for the content item
over time as shown in FIG. 25B may be created. The
Content_Rating_Time table may further comprise an Attrib-
ute_ID or Location_ID field to allow the change in relevance
weight value over time to be analyzed for a particular
attribute group or location.

[0140] Referring to FIG. 25B. a graph showing a change
in relevance weight value for a content item over time is
shown. The graph shown in FIG. 25B may be created from
the entries in the Content_Rating Time table 2500. The
change in relevance weight value over time may be useful to
content administrators in assessing the success of content
items.

[0141] The flow charts of FIGS. 26-29 indicate illustrative
methods performed by relevance and analytics module 128
to adjust the relevance weight values associated with content
items.

[0142] Referring now to FI1G. 26. an illustrative flow chart
of a method for adjusting relevance weighting according to
a first embodiment is shown. The method begins at block
2602, at which a content item is received at the wireless
handset 102. The content item may be one of a plurality of
content items displayed on the handset. At decision diamond
2604, relevance and analytics module 128 determines
whether positive feedback has been received from the wire-
less handset. If positive feedback has been received for a
content item, the method proceeds to block 2606. At block
2606, for each attribute group associated with the user who
provided the positive feedback, a point value x, such as the
point value indicated at text input box 1902 of FIG. 19, is
added to the value of the Relevance_Weight field of the
Group_Content_Rating entry having a Content_ID value
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matching the content item identifier and an Attribute_ID
value matching the attribute identifier.

[0143] For example, if user 12345678 (display name
“Joe™) provides positive feedback for the content item
having content identifier 00000001, all attribute groups
associated with user 12345678 are located. Accordingly, the
User_Attribute_Group table is queried to return all entries
for user 12345678, Since the aftribute having attribute
identifier 11111111 is associated with user 12345678 in the
User_Attribute_Group table, the relevance weight associ-
ated with Attribute_ID 11111111 will be modified for the
selected content item. In the Group_Content_Rating table,
the value of Relevance Weight is adjusted for the entry
having Content_ID 00000001 and Attribute_ID 11111111.
Because positive feedback was provided, a point value is
added to the current value of Relevance Weight. For
example, vsing the relevance point value entered in text
input box 1902, when positive feedback is provided, 5 points
are be added to the current value of Relevance_Weight.
[0144] 1If no entry exists in Group_Content_Rating table
having an Attribute_ID matching an attribute of the user
providing feedback and a Content_ID of the content item for
which feedback was received, a new entry is created in
Group_Content Rating when the feedback is received. The
new enftry has a Content_ID matching the identifier of the
content item for which feedback was received and an
Attribute_ID matching the identifier of an attribute of the
user providing feedback. When a new entry is created, the
new entry may have a Relevance_ Weight value that is a
default value. Alternatively. the new entry may have a
Relevance_Weight value that is the sum of a default value
and the point value modification resulting from the user
feedback.

[0145] If additional attribute entries were located for user
12345678 in the User_Attribute_Group table, the Rel-
evance_Weight value is adjusted for the additional attri-
butes. The process of creating new records (where neces-
sary) and modifying the Relevance Weight value is
continued until the relevance weight has been adjusted for
each attribute group associated with the user.

[0146] In some embodiments, the method proceeds to
optional block 2612, at which the adjusted relevance weight
value is logged. For example, an entry in a database table
such as Content_Rating_Time may be made.

[0147] If no positive feedback is received for a content
item, the method proceeds to decision diamond 2608, at
which it is determined whether negative feedback has been
received for the content item. If negative feedback has been
received, the method proceeds to block 2610. At block 2610,
for each attribute group associated with the user who pro-
vided the negative feedback, a point value is subtracted from
the value of the Relevance Weight field of the Group_
Content_Rating entry having a Content_ID value matching
the content item identifier and an Attribute_ID value match-
ing the attribute identifier. If no entry in the Group_Content_
Rating table exists for the Content_ID and Attribute_ID, a
new entry is created as described above. The method then
proceeds to optional step 2612 at which the relevance weight
value is logged.

[0148] In some embodiments, the addition operation
described at 2606 is applied to adjust the relevance weight
value of a content item in association with a location in
which a wireless handset is located. In lieu of adding x
points to the relevance weight value for the content item for
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each attribute group. x points are added to the relevance
weight value for the association of content item with the
location of the wireless handset. Similarly, the subtraction
operation described at 2610 may be applied to adjust the
relevance weight value of a content item in association with
a location in which a wireless handset is located. The
addition and subtraction operations described in 2606 and
2610 may be similarly applied to adjust the relevance weight
value of a time or other parameter stored in association with
a content item.

[0149] Referring now to FIG. 27. an illustrative {low chart
of a method for adjusting relevance weighting according to
a second embodiment is shown. The method begins at block
2702, at which a content item is transmitted to the wireless
handset 102. The content item may be one of a plurality of
content items displayed on the handset. At decision diamond
2704, relevance and analytics module 128 determines
whether the content item was selected. A user may select a
content item by, for example, clicking a content item button.
If the content item is selected, the method proceeds to block
2706. At block 2706, for each attribute group associated
with the user who provided the positive feedback, a point
value y. such as the point value indicated at text input box
1920 of FIG. 19, is added to the value of the Relevance_
Weight field of the Group_Content_Rating entry having a
Content_ID value matching the content item identifier and
an Attribute_ID value matching the attribute identifier. Point
value y may be any point value, for example, 2 points. If no
entry in the Group_Content_Rating table exists for the
Content_ID and Attribute_ID, a new entry is created as
described above

[0150] The method proceeds to block 2708, at which the
relevance weight adjustment module determines whether a
content item has been transmitted by content delivery mod-
ule 124 in excess of N times. N may be, for example, a
number of times a content item is delivered from content
delivery module 124 to a particular wireless handset or to all
wireless handsets capable of receiving the content. N may be
a preset value or a value entered into a relevance interface.
such as the unique content serves value indicated at text
input box 1910 of FIG. 19. If the content item has been
transmitted in excess of N times. z points are subtracted
from the value of the Relevance_Weight field of the Group_
Content_Rating entry having a Content_ID value matching
the content item for all users. Point value z may be any point
value, such as the decrement value indicated at text input
box 1912 of FIG. 19.

[0151] To adjust the Relevance_Weight field for all users.
an attribute group having a predetermined Attribute_ID. for
example, Attribute_ID 00000000, may be associated with
every contact ID. For example, each time a new User_ID is
created, User_Attribute_Group may receive an entry asso-
ciating the new User_ID with Attribute_ID 00000000. The
Relevance_Weight value may be adjusted for the Group_
Content_Rating entry having a Content_ID value matching
the delivered content item and Attribute_ID 00000000. In
this manner, the relevance weight is adjusted for all users
when a content item has been transmitted in excess of N
times.

[0152] The method proceeds to optional step 2712 at
which the relevance weight value is logged.

[0153] In some embodiments, the addition operation
described at 2706 is applied to adjust the relevance weight
value of a content item in association with a location in
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which a wireless handset is located. In lieu of adding y
points to the relevance weight value for the content item for
each attribute group, y points are added to the relevance
weight value for the association of content item with the
location of the wireless handset. Similarly. the subtraction
operation described at 2710 may be applied to adjust the
relevance weight value of a content item in association with
a location in which a wireless handset is located. The
addition and subtraction operations described in 2706 and
2710 may be similarly applied to adjust the relevance weight
value of a time or other parameter stored in association with
a content item.

[0154] Referring now to FIG. 28, an illustrative flow chart
indicating a method for adjusting relevance weighting
according to a third embodiment is shown. The method
begins at block 2802, at which a wireless handset transmits
a location message to data processing module 104. The
location message comprises information about the location
of the wireless handset. The location is identified by unique
identifier Location_ID. At decision diamond 2804, location
determination module 126 uses the location message to
determine if wireless handset 102 is within a geofence. If the
wirless handset is located within a geofence, one or more
content items associated with the geofence are displayed on
the handset content interface, as indicated at block 2806. The
method proceeds to block 2808, at which at which a point
value v is multiplied by the value of the Relevance_Weight
field of the Location_Content_Rating entry having a Con-
tent_ID value matching the content item identifier and an
Location_ID value matching the location identifier. Point
value v may be any point value, for example, such as the
point value indicated at text input box 1922 of FIG. 19.
[0155] In some embodiments, the relevance weight asso-
ciated with the content item and the location is reset to a
default value or an initial value stored prior to a multipli-
cation of the relevance weight by point value v. For example.
when the Relevance_Weight field of the Location_Content_
Rating is changed, the initial value of Relevance Weight
prior to the change and the time of the change is logged.
When a time period such as 5 minutes, a half hour, an hour
or a day has elapsed since the change, the Relevance_Weight
is reset to the initial value. In another embodiment, if
location determination module 126 determines that no wire-
less handsets are located within a geofence, all entries in
which the relevance weight is associated with the location
are reset to an initial or default value.

[0156] Ifno entry exists in Location_Content_Rating table
having an Attribute_ID matching an attribute of the user
providing feedback and a Content_ID of the content item for
which feedback was received, a new entry is created in
Location_Content_Rating when the feedback is received.
The new entry has a Content_ID matching the identifier of
the content item for which feedback was received and a
Location_ID matching the identifier of an attribute of the
user providing feedback. When a new entry is created. the
new entry may have a Relevance Weight value that is a
default value. Alternatively, the new entry may have a
Relevance_Weight value that is the sum of a default value
and the point value modification resulting from the user
feedback.

[0157] In some embodiments, the method proceeds to
optional block 2808, at which the adjusted relevance weight
value is logged. For example. an entry in a database table
such as Content_Rating_Time may be made.
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[0158] Referring now to FIG. 29, an illustrative flow chart
indicating a method for adjusting relevance weighting
according to a fourth embodiment is shown. The method
begins at block 2902, at which a wireless handset transmits
a location message to data processing module 104. The
location message comprises information about the location
of the wireless handset. The location is identified by unique
identifier Location_ID. The location message comprises
information about the location of the wireless handset. The
location is identified by unique identifier Location_ID. At
decision diamond 2904, location determination module 126
uses the location message to determine if wireless handset
102 is within a geofence. If the wirless handset is located
within a geofence, one or more content items associated with
the geofence are displayed on the handset content interface,
as indicated at block 2906. The method proceeds to decision
diamond 2908. at which the relevance and analytics module
determines if a content item transmitted to the wireless
handset was selected. I a content item was selected, a point
value v is multiplied by the value of the Relevance_Weight
field of the Location_Content_Rating entry having a Con-
tent_ID value matching the content item identifier and an
Location_I1D value matching the location identifier, as indi-
cated at block 2910. Point value v may be any point value,
for example, such as the point value indicated at text input
box 1922 of FIG. 19.

[0159] Insome embodiments, the method then proceeds to
optional step 2912 at which the relevance weight value is
logged.

[0160] In some embodiments, the relevance weight asso-
ciated with the content item and the location is reset to a
default value or an initial value stored prior to a multipli-
cation of the relevance weight by point value v. For example.
when the Relevance_Weight field of the Location_Content_
Rating is changed, the initial value of Relevance Weight
prior to the change and the time of the change is logged.
When a time period such as 5 minutes, a half hour, an hour
or a day has elapsed since the change, the Relevance_Weight
is reset to the initial value. In another embodiment. if
location determination module 126 determines that no wire-
less handsets are located within a geofence, all entries in
which the relevance weight is associated with the location
are reset to an initial or default value.

[0161] The multiplication operation described at 2808 and
2910 may be applied to adjust a relevance weight value for
a content item stored in association with a time. all users or
each attribute group associated with a user. Similarly, the
reset operation described above may be applied to adjust a
relevance weight value for a content item stored in associa-
tion with a time, all users or each attribute group associated
with a user.

[0162] FIGS. 30-34 show an illustrative handset content
interface 112 of wireless handset 102. The handset content
interface may comprise one or more pages to organize
content items and other interface features. FIG. 35 shows an
illustrative user profile interface 114 of wireless handset
102.

[0163] Referring now to FIG. 30, an illustrative “User
Content™ page of the handset content interface is shown.
[Mustrative user interface 3000 is shown displayed a wireless
handset having a touchscreen-type interface 3002, however,
it will be appreciated that the user interface may be dis-
played on any handheld wireless device having a display and
a user input means (such as keypad, touchscreen interface,
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or stylus). Top menu bar 3004 comprises top menu items
“User Content” 3006, “Info™ 3008, “All” 3010, and “Map™
3012. In the illustrative user interface, the top menu items
are selectable items such as virtual buttons that are activated
when the user touches the button on a touchscreen or selects
the button with a pointing device. In FIG. 30, user content
button 3006 is highlighted, indicating that user content is the
selected item from the top menu. When the user content
menu item is selected, the user interface displays the user
content page. The user content page comprises one or more
user-created content items. Illustrative user-created content
items 3014-3022 are displayed on the illustrative user con-
tent page.

[0164] The user-created content item comprises user input
text. such as the text shown at 3026. The user-created
content item may also comprise a timestamp 3028. Time-
stamp 3028 comprises information about when the user-
created content item was posted. The timestamp may be
displayed as a time, date, or combination of time and date.
The timestamp may further comprise the username of the
user that posted the user-created content item.

[0165] In some embodiments. the user-created content
items are displayed in the user interface as clickable buttons.
When the user-created content item button 3030 is selected.
the display may show additional content associated with the
user-created content item, such as a child content item of a
selected parent content item. The user-created content item
may link to content such as video. audio, images, and
external website links. In some embodiments, an icon is
shown proximate to the user-created content item to indicate
a type of additional content associated with the user-created
content item. For example, icon 3032 is a video icon
indicating that the user may access video by clicking user-
content item 3016. When the additional content is graphical
content such as an image or video, a thumbnail of the image
or video may be shown. The additional content of content
item 3018 is an image, as indicated by thumbnail 3034.
Typically, when a parent content item is selected, the wire-
less handset transmits a request to data processing module
104 for all child content items of the parent content item.
The child content items are then displayed in the user
interface.

[0166] A feedback input may be displayed proximate to or
in conjunction with each user-created content item. The
feedback input allows a user to react to the content items
displayed. The feedback input may be displayed, for
example, as “thumbs up” and “thumbs down” symbols
displayed on a user-created content item button, as shown at
3036. The thumbs up and thumbs down input prompts are
operable separately from the content item button. When a
user selects a feedback input prompt. the wireless handset
transmits a feedback message to data processing module 104
indicating that a positive feedback response (“thumbs up™)
or negative feedback response (“thumbs down™) was
selected. The feedback message may also comprise infor-
mation about the user, such as a username or user identifi-
cation. Alternative feedback input means, such as a system
that allows a user to ranks the content. score the content or
rate a content item on a scale, such as a scale of one to ten
or a scale of one to five, may be used.

[0167] The feedback input may be stored in data storage
module 108. Typically, the feedback input is used to modify
a relevance weight value stored in association with the
content item. The relevance weight may be used to rank
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content to be displayed in the user interface. The content
items transmitted from the remote server to the wireless
handset may be filtered by relevance weight value such that
a predetermined number of highest ranked content items are
returned or such that only those content items exceeding a
predetermined threshold are returned. The content adminis-
trator may set the relevance weight threshold using the
content administration interface.

[0168] User interface controls 3038-3042 may be dis-
plaved on one or more pages of the user interface. When
back control 3038 is selected, the page displayed prior to the
current page is displayed. When home control 3042 is
selected, the main page of the user interface is displayed. For
example, if the all content page (selected with button 3010
and shown in FIG. 33) is the main page of the user interface,
the all content page will be shown when the home control is
selected. When post control 3040 is selected, the user
content input page is shown.

[0169] Referring now to FIG. 31, an illustrative user
content input page 3100 of the handset content interface is
shown. User content input page comprises input window
3102. The user may enter text in the input window using an
alphanumeric input, such as a keyboard, keypad, or the
touchscreen alphanumeric interface shown at 3104. The user
content input page may further comprise an attachment
prompt such as the attach button shown at 3106. When the
user activates the attach button, the user is prompted to enter
the additional content, for example, by selecting a file or
entering a URL. The file may be, for example, an image,
video, audio, or other media supported by the user interface
application. After the additional content is selected, the URL
or name of the content file may be displayed, for example,
in an additional content box as shown at 3108. The addi-
tional content is stored as a child content item of the
user-created content item.

[0170] In some embodiments. one or more additional
content items may be attached to a content item. The
additional content box may display a list of items when more
than one additional content items are attached to a content
item.

[0171] When the user selects post button 3114, the user-
created content item and additional content are transmitted
to and stored in data storage module 108. The user identi-
fication may be stored in association with the user-created
content item. The user-created content item may be auto-
matically stored in association with the geofence in which
the handset is located. Alternatively, the user may designate
one or more destinations with which the user content item is
to be associated. At 3110, the user is presented with the
option of posting the user-created content item to 1) the
geofence or “Local Area” in which the handset is located,
identified as “Lobby.” 2) the entire premises, identified as
“The Casino™ or 3) a social network, identified as “Faces-
ter.” The premises may comprise one or more geofences. In
some embodiments, the user is presented with the option to
designate one or more social networks to which the user-
created content item is to be posted. The user may select
posting destinations by selecting the checkbox 3112 located
adjacent to the desired posting destination. When the user
has finished entering content and designating posting desti-
nations, the user may post the content by activating post
button 3114.

[0172] Referring now to FIG. 32, an illustrative “Info”™
page 3200 of the handset content interface is shown. The
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info page displays premises content items that provide
information about the premises, such as information about
events, services, and promotions available on the premises.
Unlike user content items, the content items on the info page
are typically created by a content administrator afhiliated
with the premises. In FIG. 32, info button 3202 is high-
lighted, indicating that info is the selected item from the top
menu. When the info menu item is selected, the user
interface displays the info page. The info page comprises
one or more premises content items. [llustrative premises
content items 3204-3212 are displayed on the illustrative
user content page. Premises content items may comprise
timestamps and feedback input prompts.

[0173] TIllustrative premises content item 3204 indicates a
“Cash Out” service offered by the premises. If a user has
been gambling and wishes to cash out, the user may select
the content item 3204. When content item 3204 is selected.
the application sends a message to data processing module
104, the message comprising an identifier for the content
item and a location message indicating the location of the
wireless handset. The data processing module interprets the
identifier for the content item and alerts the premises of the
cash out request and user location so that the user may be
provided with the cash out service.

[0174] Premises content items may comprise additional
content such as video, audio, images, external website links.
maps. menus, and content to be shown on a display. In some
embodiments, an icon is shown proximate to the premises
content item to indicate a type of additional content asso-
ciated with the premises content item. For example, icon
3214 is a parent link icon indicating that content item 3206
is a parent content item having a link to more than one child
content item. Multiple child content items may be linked to
a parent content item to create a menu. When the user selects
premises content item 3206, the user is presented with a user
interface page comprising a list of drink options. Each drink
option may be a premises content item that is a child content
item of the Order Drink parent content item. Icon 3216 is a
display icon indicating that the additional content associated
with content item 3210 will be shown on a display proximate
to the wireless handset when the content item is selected.
When a user selects content item 3210, the wireless handset
sends a message to data processing module104, the message
comprising an identifier for the content item and a location
message indicating the location of the wireless handset. The
remote server interprets the identifier for the content item
and sends the child content associated with the content item
to a display proximate to the wireless handset. Typically, the
display is located in the same geofence within which the
wireless handset is located.

[0175] Because content items 3204 and 3206 indicate
services offered by the premises that are always to be shown
at the top of the menu, feedback inputs are not displayed in
conjunction with these content items.

[0176] In FIG. 32, post control 3218 is shown grayed out
to indicate that it cannot be selected by the user. Typically,
the user is not enabled to post user content when the user
interface is displaying the info page because the info page
displays premises content items but not user-created content
items.

[0177] Referring to FIG. 33, an illustrative “All” page
3300 of the handset content interface is shown. The all page
displays premises content items and user-created content
items. The content items shown are typically the highest

Oct. 20, 2016

ranked content items as determined from the relevance
weight value of content items filtered by one or more of
attribute group, location and time. Alternatively, the content
items shown may be a preset number of content items
exceeding a predetermined threshold relevance weight value
or all content items exceeding a predetermined threshold
relevance weight value. Accordingly. the all page allows the
user to view the most highly ranked content items from both
the user content page and the info page. In FIG. 33, all
button 3302 is highlighted. indicating that all is the selected
item from the top menu. When the all menu item is selected,
the user interface displays the all page.

[0178] Referring now to FIG. 34, an illustrative map page
3400 of the handset content interface is shown. The map
page displays the user location 3402 on a premises map
3404. In F1G. 34, map button 3406 is highlighted. indicating
that map is the selected item from the top menu. When the
map menu item is selected, the user interface displays the
map page.

[0179] The user location icon may be an arrow icon with
the arrow indicating the direction of travel of the user, as
shown at 3402. In some embodiments, the map shows radius
3406 that indicates a radius around the estimated location of
the wireless handset indicating the potential actual location
of the wireless handset. The radius may be based on a
calculated margin of error for the calculated location of the
wireless handset. The map page may also comprise map title
3408.

[0180] 1In some embodiments, the interval at which a
location message is sent from the wireless handset to the
remote server when the map page is shown is different from
the interval at which the location message is sent when the
other pages of the user interface are shown. Typically, a
faster interval is required for updating the location on the
map than is required for updating content items.

[0181] Referring now to FIG. 35, an illustrative user
profile interface page 3500 is shown. In some embodiments,
the user is prompted to register. The user may be prompted
to register prior to viewing the handset content interface for
the first time, when attempting to post a comment for the first
time, or at another time. The user is shown the user profile
interface page. where the user is prompted to enter a display
name in display name field 3502. The user may be prompted
to enter additional information such as gender in gender field
3504, age group in age group field 3506, zip code in zip code
field 3508 or other information including contact or demo-
graphic information and information about the user’s inter-
ests. One or more fields may be required for the user
registration submission to be accepted. If the user wishes to
erase entered information, the user selects clear button 3510
will clear all entered information. When all of the required
information is entered, the user selects submit button 3512
to submit the information. When the submit button is
selected, the user profile information entered is transmitted
to data storage module 108 and stored, for example. in a
table having a structure illustrated in FIG. 20.

[0182] In some embodiments, the content items transmit-
ted from the data processing module 104 to the wireless
handset are filtered according to one or more fields of the
user profile. For example, if the user entered “Female™ in the
gender field of the user profile, the remote server may filter
the content items to select only those content items associ-
ated with the user attribute group gender female. The remote
server then ftransmits the selected content items to the
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wireless handset. The content items transmitted from the
remote server to the wireless handset may be further filtered
by relevance weight value such that a predetermined number
of highest ranked content items are returned or such that all
content items exceeding a predetermined threshold are
returned or a predetermined number of content items
exceeding a predetermined threshold are returned.
[0183] In an alternative embodiment, the content items
transmitted from data processing module 104 to the wireless
handset are filtered according to both geofence and one or
more user attribute groups. For example, the remote server
may filter the content items to select only those content items
associated with the gender female and also associated with
the geofence in which the wireless handset is located.
Relevance weight filtering may also be applied.
[0184] It is to be understood that the detailed description
of illustrative embodiments are provided for illustrative
purposes. The scope of the claims is not limited to these
specific embodiments or examples. Therefore, various pro-
cess limitations, elements, details, and uses can differ from
those just described, or be expanded on or implemented
using technologies not yet commercially viable, and yet still
be within the inventive concepts of the present disclosure.
The scope of the invention is determined by the following
claims and their legal equivalents.
What is claimed is:
1. A system for delivering targeted content to a wireless
handset, comprising:
a wireless handset communicatively coupled to a net-
work:
a user profile associated with the wireless handset, the
user profile comprising at least one user attribute:
a content administration interface configured to:
receive an entry of a content item;
receive an association between a user attribute and the
content item;
store the association between the content item and the
user attribute in computer memory;
receive an association between a parent content item
and the content item;

store the content item as a child content item of the
parent content item in computer memory;

a content delivery module configured to:
filter stored content items to retrieve content items
associated with a user attribute; and
transmit at least one retrieved content item to the
wireless handset via the network: and
a handset content interface configured to:
display the at least one transmitted content item on the
wireless handset;
receive a selection input of a displayed content item;
and
when the selected displayed content item is a parent
content item, display one or more child content items
associated with the parent content item.
2. The system of claim 1, wherein the content adminis-
tration interface is further configured to:
receive an association between a time range and the
content item: and
store the association between the time range and the
content item in computer memory; and
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the content delivery module further configured to:
determine a current time; and
filter stored content items to retrieve content items
associated with the time range including the current
time.

3. The system of claim 1, further comprising a location
determination module:

the content administration interface further configured to:

receive a set of coordinates delineating a geofence:

receive an association between a geofence and the
content item; and

store the association between the geofence and the
content item in computer memory:

the location determination module configured to:

interpret a location message transmitted from the wire-
less handset via the network: and

determine if the wireless handset is located within a
geofence; and

the content delivery module further configured to filter

stored content items to retrieve content items associated
with the geofence in which the wireless handset is
located when the wireless handset is located within a
geofence.

4. The system of claim 3. wherein the wireless handset is
configured to periodically transmit a location message:

the location determination module configured to interpret

the location message and determine if the wireless
handset is located within a geofence in response to the
periodic transmission; and

the content delivery module configured to filter stored

content items and transmit at least one retrieved content
item in response to the periodic transmission.

5. The system of claim 3, wherein the content adminis-
tration interface is further configured to:

receive a set of coordinates indicating the location of a

display:

receive an association between the display and a
geofence; and

store the association between the display and the
geofence in computer memory; and

the display configured to display a child content item

having display content when a parent content item of
the child content item is selected from the handset
content interface.

6. The system of claim 1, wherein the handset content
interface is further configured to:

receive a positive feedback input for a content item: and

receive a negative feedback input for a content item;
the content administration interface further configured to:

store a relevance weight value in association with a user
attribute and a content item in computer memory;

receive an increment value by which the relevance weight
is to be increased when positive feedback input is
received by the handset content interface; and

receive a decrement value by which the relevance weight

is to be decreased when negative feedback input is
received by the handset content interface.

7. The system of claim 6, further comprising a relevance
and analytics module, the relevance and analytics module
configured to:

receive a message indicating that positive feedback was

received for a content item:
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retrieve all user attributes of the user profile associated
with the wireless handset on which the positive feed-
back was received;
for each retrieved user attribute, increase the relevance
weight value stored in association with the user attri-
bute and the content item by the increment value;
receive a message indicating that negative feedback was
received for a content item;
retrieve all user attributes of the user profile associated
with the wireless handset on which the negative feed-
back was received; and
for each retrieved user attribute, decrease the relevance
weight value stored in association with the user attri-
bute and the content item by the decrement value.
8. A system for delivering targeted content to a wireless
handset, comprising:
a wireless handset communicatively coupled to a net-
work;
a user profile associated with the wireless handset, the
user profile comprising at least one user attribute;
a content administration interface configured to:
receive an entry of a content item;
receive an association between a user attribute and the
content item;
store the association between the content item and the
user attribute in computer memory;
a content delivery module configured to periodically:
filter stored content items to retrieve content items
associated with a user attribute; and
transmit at least one retrieved content item to the
wireless handset via the network: and
a handset content interface configured to:
display the at least one transmitted content item on the
wireless handset.
9. The system of claim 8. wherein the content adminis-
tration interface is further configured to:
receive an association between a time range and the
content item; and
store the association between the time range and the
content item in computer memory: and
the content delivery module further configured to peri-
odically:
determine a current time: and
filter stored content items to retrieve content items
associated with the time range including the current
time.
10. The system of claim 8, further comprising a location
determination module;
the content administration interface further configured to:
receive a set of coordinates delineating a geofence;
receive an association between a geofence and the
content item; and
store the association between the geofence and the
content item in computer memory;
the location determination module configured to:
interpret a location message transmitted from the wire-
less handset via the network: and
determine if the wireless handset is located within a
geofence; and
the content delivery module further configured to peri-
odically filter stored content items to retrieve content
items associated with the geofence in which the wire-
less handset is located when the wireless handset is
located within a geofence.
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11. The system of claim 10, wherein the wireless handset
is configured to periodically transmit a location message:;

the location determination module configured to interpret

the location message and determine if the wireless
handset is located within a geofence in response to the
periodic transmission: and

the content delivery module configured to filter stored

content items and transmit at least one retrieved content
item in response to the periodic location message
transmission.

12. The system of claim 8, wherein the handset content
interface is further configured to:

receive a positive feedback input for a content item: and

receive a negative feedback input for a content item:
the content administration interface further configured to:

store a relevance weight value in association with a user
attribute and a content item

receive an increment value by which the relevance weight

is to be increased when positive feedback input is
received by the handset content interlace; and

receive a decrement value by which the relevance weight

is to be decreased when negative feedback input is
received by the handset content interface.

13. The system of claim 12, further comprising a rel-
evance and analytics module, the relevance and analytics
module configured to:

receive a message indicating that positive feedback was

received for a content item:

retrieve all user attributes of the user profile associated

with the wireless handset on which the positive feed-
back was received;
for each retrieved user attribute, increase the relevance
weight value stored in association with the user attri-
bute and the content item by the increment value;

receive a message indicating that negative feedback was
received for a content item;

retrieve all user attributes of the user profile associated

with the wireless handset on which the negative feed-
back was received; and

for each retrieved user attribute. decrease the relevance

weight value stored in association with the user attri-
bute and the content item by the decrement value.

14. A method for delivering targeted content to a wireless
handset, comprising:

receiving an entry of a content item with a content

administration interface;

receiving an association between the content item and a

user attribute of a user profile with the content admin-
istration interface;

storing the association between the content item and the

user atiribute in computer memory:

receiving an association between a parent content item

and the content item with the content administration
interface:

storing the content item as a child content item of the

parent content item in computer memory;

filtering stored content items to retrieve content items

associated with a user attribute;

transmitting at least one retrieved content item from a

content delivery module to a wireless handset via a
network;

displaying the at least one transmitted content items on

the wireless handset;
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receiving a selection input of a displayed content item
with a handset content interface; and

when a parent content item is selected, displaying one or
more child content items associated with the parent
content item.

15. The method of claim 14, further comprising:

receiving an association between a time range and the
content item with the content administration interface;

storing the association between the time range and the
content item in computer memory;

determine a current time with the content delivery mod-
ule: and

filtering stored content items to retrieve content items
associated with the time range including the current
time.

16. The method of claim 14, further comprising:

receiving a set of coordinates delineating a geofence with
the content administration interface;

receiving an association between a geofence and the
content item with the content administration interface:

storing the association between the geofence and the
content item in computer memory:

determining with a location determination module if the
wireless handset is located within a geofence; and

filtering stored content items to retrieve content items
associated with the geofence in which the wireless
handset is located when the wireless handset is located
within a geofence.

17. The method of claim 16, further comprising:

receive a set of coordinates indicating the location of a
display with the content administration interface:

receive an association between the display and a geofence
with the content administration interface:;

storing the association between the display and the
geofence in computer memory; and

displaying a child content item having display content
when a parent content item of the child content item is
selected from the handset content interface.
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18. The method of claim 17, further comprising:

receiving a positive feedback input for a content item with
the handset content interface; and

receiving a negative feedback input for a content item
with the handset content interface;

storing a relevance weight value in association with a user
attribute and a content item in computer memory:

receiving with the content administration interface an
increment value by which the relevance weight is to be
increased when positive feedback input is received by
the handset content interface:; and

receiving with the content administration interface a dec-
rement value with the by which the relevance weight is
to be decreased when negative feedback input is
received by the handset content interface.

19. The method of claim 18, further comprising:

receiving with a relevance and analytics module a mes-
sage indicating that positive feedback was received for
a content item;

retrieving from computer memory all user attributes of the
user profile associated with the wireless handset on
which the positive feedback was received:

for each retrieved user attribute, increasing the relevance
weight value stored in association with the user attri-
bute and the content item by the increment value;

receiving a relevance and analytics module a message
indicating that negative feedback was received for a
content item;

retrieving from computer memory all user attributes of the
user profile associated with the wireless handset on
which the negative feedback was received; and

for each retrieved user attribute, decreasing the relevance
weight value stored in association with the user attri-
bute and the content item by the decrement value.

#* * W #* #

IPR2023-00918
Foursquare Exhibit 1005 Page 55



