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(57) Abstract: Mobile devices can provide app recommendations that are rel-
evant to a location of interest. A localized app recommendation can be
triggered (e.g., by a mobile device coming within a threshold distance of an
application hotspot or some other user action). A location of interest can be
determined. The location of interest can be the current location of the mobile
device or another location (e.g., the destination in a mapping app). Using the
location of interest, a localized application ranking database with app hotspot
data can be queried with location data representing the location of interest.
App recommendations can be received and displayed on the mobile device.
Icons for apps that are relevant to the location of interest can be visually dis -
tinguished from other apps.
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MOBILE DEVICE WITH LOCALIZED APP RECOMMENDATIONS

RELATED APPLICATIONS
16061} This application is 3 non-provisional application of, and claims priority to US
Provisional Appl. No. 61/655,427 (Attorney Docket No. 90911~ 839726) (filed on June 4,
2312}, US Provisional Appl. No. 61/657,403 ( Attorney Docket No. 90911-842936) (filed on
June B, 2012), and US Provisional Appl. No. 61/699,705 (Attorney Docket No. 9091 1-
851278 {filed on September 11, 2012), the contents of which are incorporated by reference

for all purposes.

BACKGROUND
[0002]  The present disclosure generally relates to a mobile device with localized app
recommendations, and more specifically to using crowd-sourced app usage data to provide

relevant app recormmendations to users of mobile devices based on location.

{8683} Mobile computing devices, such as sroart phones, tablet computers, media players,
portable computers, and the like, have become ubiquitous. People are ever more rehiant on
mobile devices for their day-to-day activities. Mobile devices can run software applications,
or apps, designed to help users perform specific tasks. Users have a vast set of apps to
choose from. For example, there are hundreds of thousands of apps available in the App
Store™. Apps have been downloaded and used by millions. The App Store™ has provided
billions of apps for download. Given the large number of apps available, it can be difficuit

for users to find the most usetul apps.

{6604} Embodiments of the invention address this and other problems both jndividually and

collectively.

BRIEF SUMMARY
[8685] In some embodiments, mobile devices can provide app recommendations that are
relevant to a location of interest. A localized app recommendation can be triggered {e.g., by a
mobile device coming within a threshold distance of an application hotspot or some other
user action). A location of interest can be determined. The location of interest can be the
current location of the mobile device or another location (e.g., the destination in a mapping
app). Using the location of interest, a localized apphication ranking databases with app
hotspot and data app ranking/scoring information can be queried with location data
representing the location of interest. App recommendations can be received and displayed on
the raobile device. For example, icons for apps that are relevant to the location of interest can

i
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¢ visually distinguished from other apps. These and other erabodiruenis of the present

mvention are described further below.

BRIEF DESCRIPTION OF THE DRAWINGS
[8086] FIG. 118 a block diagram of a mobile device according to an embodiment of the

present invention.

{00071 FIG. 2 shows a high-level block diagram of a system according to an crobodument

of the present invention.

{8868} FIGS. 3A and 3B show high-level flow charts of processes for providing app

recommendations in accordance with certain embodiments of the present invention.

{8809] FIG. 4 shows a high-level block diagram of a system according to an embodiment

of the present invention.

18018  FIG. 5 shows g sample user interface for a user-triggered app recommendation

according to an embodiment of the present mvention.

{38111 FIGS. 6A and 6B show sample user interfaces for vispally distinguishing locally

relevant applications according to an embodiment of the present invention.

{8012} FIGS. 7A and 7B show sample user interfaces for integrating app recommendations

into other applications according to an embodiment of the present invention.

{8813} Fig & shows an exemplary a computer apparatus that may be used in accordance

with embodiments of the present invention.

{6614} Fig 9 shows an exeraplary a mobile device that roay be used 1o accordance with

emnbodiments of the present invention.

DETAILED DESCRIPTION
[8615] Given the vast set of apps that are available, it would be beneficial to provide
mechanisms for users to more easily discover apps that are relevant and filter apps that are
icss relevant. Relevance can be defined with respect to a particular task or goal, or more
generally to a given activity. App relevance can be defined as follows: an App Xi is relevant
to a given activity Aj it Xi supports conduacting activity A} in a way that makes performing Aj
possible, or faster, or casier, or more enjovable, or it provides in a different way an improved

user experience when performing Al Therefore, it would be beneficial to enabie a user to
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discover apps that are relevant for the activitics that the user needs to perform or is interested
in,

{6016} Often there is 3 link between spatio-temporal localization and relevance. That i,
humans often exhibit a high degree of temporal and spatial regularity. For example,
individuals are likely to visit a few highly frequented locations, Individuals moay return to
highly frequented locations because of the activities that are performed at the locations and/or
the tasks being accomplished at the locations. Similarly, the time of day locations are
frequented can relate to the activities that are performed at the locations and/or the tasks
being accorplished at the locations. For exarople, restaurants are often froquented at roeal
times; gyms are visited to work out; offices are for working; libraries are for studying or
rescarch; etc. Based on these assumptions, app usage can be related to the activities that can
be performed at a given location. Furthermore, by analyzing localized app usage, space-time
iocalization of human activities (some areas may exhibit different popular activities at
different times of the day) can be identified. Therefore, some embodiments of the present

invention enable the user to find apps that are relevant to specific locations.

{0017} App usage data, for example uses or downloads of an app, can be tagged with
location and/or time information and crowd-sourced from a plurality of mobile devices. A
iocalized app recommendation engine may identify apps that are statistically relevant to
particular locations (e.g., locations where the apps have “hotspots” for usage and are more
relevant to the particular location than “peer” apps). Various methods, systeros, and devices
for identifying applications that exhibit localization characteristics (¢.g., apps that have
“hotspot” locations ) are described in US Patent Appl. No. 13/842,724 (Attorney Docket No.
9091 1- 844496), filed concurrently with the present application, the disclosure of which is
incorporated by reference in its cntivety for all purposes. Apps may be manually designated
as particularly relevant to certain locations by app developers, application store operators, or

the like.

{8818] Ounce app hotspots have been identified, app recommendations can be provided to
users of mobile devices based on the current focation of the mobile device or another
specified location. App recommendations can be triggered in a number of ways, and once
triggered can be presented to the user in various ways., For example, a user could enter a
predeterroined radius of an identified hotspot for a particular application and a notification for

that application can sutomatically be displayed on the user’s mobile device. In another

3
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exaraple, the user may request apps, overtly or otherwise, that are relevant to a particular
location {¢.g., apps that are relevant to the final destination specified in a maps app, apps that

are relevant to the current location, etc.).

{8819} In one example, the “Ski Mountain Guide” app may be presented to the user
whenever the user is near the ski resort narmsed “Ski Mountain” (e.g., an alert or notification).
The American Museum of Natural History app may be presented when the user is in or near
the museum. In another example, locally relevant applications may be presented in response
to a search {e.g., search for “Paris” returns apps that are locally relevant to Paris). In another
exaraple, applications that are locally relevant to a particular area may be grouped together
and categorized (e.g., a Paris application category, or more generally, Travel category in the

App Store).

18628] These and other embodiments will be desceribed further below after example mobile

devices and systems are described in the following section.

L Mobile Device and System

{8021 FIG. 1 shows a high-level block diagram of a mobile device 101, It will be further
appreciated that the device shown in FIG. 1 is tllustrative and that variations and
modifications are possible. Mobile device 101 can include a controller 102, a wircless
module 104, a2 location module 109, app recommendation module 108, 3 computer-readable
medium (CRM) 110, 8 display module 112, and an input module 114, Mobile device 101 can
include additional modules. In some embodiments, mobile device 101 can be a sufficient
size, dimeunsion, and weight to enable the device to be easily moved by a user. For example,

mobile device 101 can be pocket size.

18622] Controller 102, which can be implemented as one or more integrated circuits, can
control and manage the overall operation of mobile device 101, For example, controller 102
can perform various tasks, such as refrieving various assets that can be stored in CRM 110,
accessing the functionalitics of various modules {e.g., interacting with other Bluetooth-
enabled devices via Bluetooth module), executing various software programs (e.g., operating
systems and applications) residing on CRM 110, and so on. In some embodiments, controlier
102 can include one Or MOTe Processors (e.g., MICroprogessors or microcontrollers)
configured to execute machine-readable instructions. For example, controller 102 can
inclade a single chip applications processor. Controller 102 can further be connected to

CRM 110 1n any suitable reanner.
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[8623] Wireless module 104 can inchide any suitable wireless communication technology.
For example, wireless module 104 could include a Bluetooth module, a radio frequency (RE)
module, a WiFi module, and/or the like. The Bluetooth module can include any suitable
combinations of hardware for performing wireless communications with other Bluetooth-
enabled devices and aliows an RF signal 1o be exchanged between controller 102 and other
Bluctooth-enabled devices. In some embodiments, a Bluctooth module can perform such
wireless communications according to Bluetooth Basic Rate/Enhanced Data Rate (BR/EDR)
and/or Bluetooth Low Energy (LE) standards. The Bluetooth protocol, in goneral, enables
point-to-point wircless communications between multiple devices over short distances (e.g.,
30 meters). Bluetooth has gained widespread popularity since its introduction and is
currently used in a range of different devices. In order to allow Bluetoothtobe used ina
greater variety of applications, a low encrgy variant of the technology was introduced in the
Bhaetooth Core Specification, Version 4.0, Bluetooth Low Energy (LE), in general, enables
devices to wirelessly communicate while drawing low amounts of power. Devices using
Bluetooth LE can often operate for more than a year without requiring their batieries to be

recharged.

{0024] For cxample, a Bluctooth module can include suitable hardware for performing
device discovery, connection establishment, and convrunication based on only Bluetooth
LE {e.g., single mode operation). As another example, a Bluetooth module can include
suitable hardware for device discovery, connection establishment, and commumnication
based on both Bluctooth BR/EDR and Bluctooth LE (e.g., dual mode operation). As still
another cxample, a Bluetooth module can include suitable hardware for device discovery,

connection establishment, and communication based only on Bluetooth BR/EDR.

{0625} An RF module can include any suitable combinations of hardware for performing
wircless commmumnications with wireless voice and/or data networks. For example, an RF
module can include an RF transcetver that enables a user of mobile device 181 to place

telephone calls over a wireless voice network,

[0026] A WiFi module can include any suttable combinations of hardware for performing
WiFi-based communications with other WiFi-cnabled devices. For example, a Wikt
module may be compatible with IEEE 802.11a, IEEE 802.11b, IEEE 802.1 g and/or
{EEE 802.11n.
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{6627} Location module 106 can include any suitable iocation technology using one or
more wircless signals to determine a current location. In some embodiments, location
module 106 includes a global positioning system (GPS) module. In some embodiments,
location module 106 inchides one or more of the following: WiFi location medule,
cellular location modale, crowd-sourced WiF1 location module, time of flight calculations

{ToF} location module, and the like.

[0028] App recommendation module 108 can inchude code that, when executed,
determines or provides an app recommendation to the user based on a location. For
example, the user can request app recomumendations for g particular location. In another
example, a notification regarding a locally relevant app could be provided based on the
mobile device’s current location. App rec module 108 can also perform device-side

coliection and aggregation of app usage data for crowd-sourcing,.

[08828] CRM 110 can be implemented, e.g., using disk, flash memory, random access
memory (RAM), hybrid types of memory, optical disc drives or any other storage
wedium that can store program code and/or data. CRM 110 can store software programs
that are executable by controller 102, including operating systems, applications, and

related program code {e.g., code for app rec module 108).

{18038} Software programs (also veferred to as software or apps herein) can inclode any
program executable by controller 102, In some ernboduments, certain software programs can
be installed on mobile device 101 by s manufacturer, while other software programs can be
installed by a user. Examples of software programs can inchude operating systems,
navigation or other maps applications, locator applications, productivity applications, video
ganie applications, personal information roanagement applications, applications for playing
media assets and/or navigating a media asset database, applications for controlling a
iclephone interface to place and/or receive calls, and so on. Although not specifically shown,
one or more application modules {or set of instructions) may be provided for launching and
executing one or more applications, ¢.g., various software components stored in medium 110

to perform various functions for mobile device 101,

{68311 Display module 112 can be implemented using any suitable display technology,
mcluding a CRT display, an LCD display {e.g., touch screen), a plasma display, a

direct-projection or rear-projection DLP, a microdisplay, and/or the like. In various
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embodiments, display module 112 can be used 1o visually display user interfaces, images,

and/or the like.

{8032] Input module 114 can be implemented as a touch screen {e.g., LCD-based touch
screen), a voice command system, a keyboard, a computer mouse, a trackball, a wireless
rermote, 8 button, and/or the ke, Input module 114 can allow a user to provide inputs o
invoke the functionality of controlier 102, In some embodiments, input module 114 and
display module 112 can be combined or integrated. For example, mobile device 101 can
include an LOCD-based touch screen that displays images and also captares user input,
{Hustratively, a user can tap his or her finger on a region of the touch screen’s surface that
displays an icon. The touch screen can capture the tap and, in response, start a software
program associated with the icon. Upon starting the software program, a graphical user

interface for the application can be displayed on the touch screen for presentation to the user.

16033] Fig. 2 shows a high-level block diagram of a system 200 for performing certain
ermbodiments of the present invention. The system 200 comprises a phurality of crowd-
sourcing mobile devices 210 for providing crowd-sourced app usage data, an app

ccornmendation system 220, and an app store systera 230,

{8634 Crowd-sourced location data can be anonymously crowd-sourced from the plurality of
mobile devices 210, Devices may opt-in for this feature. Crowd-sourcing mobile devices
210 can inchude various hardware and software components, such as llustrated in FIG. 1,

and/or an app module 212, location module 214, and anonymization module 216,

{6035] Mobile devices 210 can execute applications with one or more app roodules 212,
which can launch and execute various applications. Mobile devices 210 may tag location
data to app usage. A location module 214 can determine a current location associated with
the app event (e.g., launching the app) and tag the app event with the determined location. In
one cmbodiment, a unique app identificr is assigned to an app. When that app 15 used, the
iocation data is associated with the app identifier. For example, an application identifier
(e.g., app bundle ID) may be associated with the best known current location. Privacy
preserving tules (PPR) may be provided and only when privacy preserving rules are met is
app usage data collected and submitted. An anonymization module 216 may be provided on
the crowd-sourcing mobile devices to decimate data and/or ensure privacy preserving rules
are satisfied. In one embodiment, location data for app usage and, optionally, time data may

¢ anonymized on the device-side and submitted to the app recommendation system for
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further processing. Anonymization may occur on the server-side in addition to, or in licu of,

evice-side anonynuzation.

{6036} Localized app recommendation systom 220 may comprise an app analysis module
222, device population module 224, and a localized ranking module 226. The raw crowd-
sourced data from the plurality of mobile devices 210 can be aggregated and the significant
usage can be extracted by the recommendation system 220, Privacy may be preserved and
relevant recommendations may be provided by a data processing pipeline that comprises:
data decimation; estimation of the spatio or spatio-temporal distribution of usage for
mdividual apps; detecting tndividual app usage hotspots; and combining the usage
mformation of all the processed apps with metadata (category, user ratings, etc.} in order to
generate a relevance-scored list of apps for every space-time bin with significant app usage.
The app recoromendation system may analyze aggregated data and identify statistical outliers
to tind apps especially relevant to a particular focation. A database of relevance scored apps
can be stored in relevance scored apps database 228, One example of an application that may
be highly localized is the Apple Storve application because it may be used more frequently at
ot near Apple retal stores. The app recommendation system may filter out apps that are
common across many different locations, For example, a social networking app (such as
Facebook) may have very weak localization, and therefore is not relevant to any particudar
location. Another possible example is the Find My Phone application because the
application is typically used when users cannot find their iPhone, rather than when a user is

near a particular location.

180371 App store system 230 may provide mechanisms for the user to discover locally
relevant apps. App store system 230 can include a database 232 for stoving metadata
regarding apps available from the app store. App store system 230 can further include a

database 234 of app data so that an app can be downloaded by a user.

18038] App store sysiem 230 can inchude an interface (not shown) for communications with a
mobile device 240. This component can include mechanisms for presenting the user with
locally relevant apps. Mechanisms for the user to discover locally relevant apps comprise:
alerts and notifications, search tools, app categorization, application bundles, ¢tc. In some
embodiments, app recommendations are pre-chased to the mobile device, for example, from

the localized app recommendation system 220, Mobile device 240 can include various

o]
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hardware and software components, such as illustrated in FIG. 1, and/or an app tiles database

242, app recommendation module 108, and an app store module 244,

{8039} App tiles for a predetermined arca proximate to g location can be pre-cached to
mobile device 240. Pre-cached app tiles can be stored in app tiles database 242 on mobile
device 240, In this manner, the more specific location recommendations can occur device-
side (2.2., on the mobile device, without sending a location to the app store server in order to
recetve a recommendation). This can further privacy considerations and reduce battery and

data consumption.

[8048] App recommendation module 108 can include code that, when executed, determines
or provides an app recommmendation to the user based on a location. For example, the user
can request app recommendations for a particular location. In another example, a notification
regarding a locally relevant app could be provided based on the mobile device’s current
location. App recomrendation module 108 can interface with the app store module 244,

which can provide 2 user intertace for recommending apps in some embodiments.

[8041] WNow that exemplary devices and systems have been described, we now turn to a
high-level description of a method according to an embodiment of the present invention. The

devices and systems described above can be used in voplementing the following method.

il Overview of Methods

{88421  One or more of the process blocks of the methods described herein may be optional
and may be omutted. The sequence of one or more process blocks may be modified, and the
process blocks may be performed in any suttable order. Some of the optional blocks and/or
sequence modifications are specifically described herein for purposes of ilustration;
however, one having skill in the art will recognize that other modifications and omissions are

contemplated within the scope of the disclosure.

{6043} Fig 3A shows a flow chart dlustrating a method 300 of obtaining locally relevant
app reconuncndations at a mobile device (c.g., mobile device 101 or 240). Atblock 302, a
recommendation is triggered. Triggering of a recomumendation may occur in two general
ways: (1} 1n response to a location trigger (e.g., an automatic user notification or alert); or (2)
in response to a user input requesting localized apps {e.g., user request). A user trigger could
be an overt action requesting local app recommendation or a less overt action by the user

{e.g., going to Spotlight or Notification Center on an 108 device).

g
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{8844} At block 304, a location for the recommendation is determined. In one
embodiment, the location may be the current location of a mobile device {e.g., using GPS or
other suitable location technology). In one embodiment, the location can be the last
determined location to conserve battery. Tn one embodiment, the location may be a location
other than the current location of a roobile device {¢.g., a destination on a roap, a location

submitted in a search, location specified in a calendar entry, ¢tc.).

{38457 At block 306, the app recommendation system is queried for a recommendation
based on the lecation frors block 304, For example, in Fig. 2, the app store system 230 may
query the localized app recommendation system 220, In one erobodiroent, the user requests a
fist of one or more locally relevant apps. This may occur, for example, using the App Store
user interface. An overt user request for a list of locally relevant apps will likely not happen
very often, so downloading a list of relevant apps in respounse to the user request may use

only minimal battery power and data bandwidth.

16046]  In other erobodiments, it may be beneficial to notify users asynchronously of locally
relevant apps while preserving battery power and reducing data usage. In one embodiment,
localized app recommendations may be stored locally on the mobile device. Inone
embodiment, the locally relevant app recommendations may be asynchronously delivered to
the device. In one embodiment, the locally stored relevant app recommendations are
associated with a geographic location near and adjacent to the mobtle device. Asynchronous

delivery of local app recomumendation is deseribed in Section V, below.

160471 At block 308, recommendations are presented to the user. The actual ranking may
be generated device-side, using the data provided by the recommendation engine. In this way
additional pieces of information known to the mobile device can be used for improving the
relevance. For instance the language settings on the device, the current date, the
origin/destination for routes, current weather, etc. This can be accomplished while still
preserving privacy because, in certain embodiments, sensitive data is not sent to a server,

rather sensitive data may be used device-side.

{6048] Fig 3B shows a flow chart illustrating a method 350 of determining which apps to
present in an app recommendation. This process can be performed by an app

recommendation system on a mobile device {e.g., mobile device 101, 240, or the bike) or an
app recoromendation system on a remote server computer {e.g., app recommendation server

220, app store system 236, or the like).
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{0049] At block 352, the app recommendation systern receives location data for the
location of mnterest. The location of interest could be the current location of a mobile device
or another location of interest. Locally relevant apps for the location of interest can be

provided to the extent they exist.

[6056] At block 354, the app recommendation system determines a set of apps with
hotspots within a threshold distance of the location of interest. The threshold distance may
vary from app to app based on a mumber of factoring including how localized app usage is for
that app at the location, the volume of app usage for that app at the location, aund other app
usage data and app mctadata. For example, a first app roight be highly localized 1o a
particular butiding (c.g., an app for a specific museum), while a second app might be
iocalized more generally to a city or neighborhood. The threshold distance for the first app

may be less than the threshold distance for the second app.

[6051] At block 356, the app recommendation system can rank the apps according to
relevance. The relevance ranking can include relevance as to focation as well as relevance to
other criteria {e.g., user profile, user interests, overall popularity, user reviews, app category,
and the ike). Tn some embodiments, the ranking s done using a relevance score. In some
embodiments, the ranking is done by ordering/re-ordering the set of apps within hotspots

within the threshold distance of the location of interest.

{8852} In some embodiments, the ranking can be generated device-side, using the data
provided by the app recommendation system.  In this way additional pieces of information
can be used for improving the relevance (e.g., user data, user location history, etc.). For
instance the language settings on the device, the current date, the onigin/destination for routes,
current weather, etc. In some embodiments, this can be incorporated while still preserving
privacy, because sensitive data is not sent back to a remote server coroputer; rather more
sensitive information is used inside the mobile device for presenting the user a more relevant

ranking.

[80683] At block 358, the app recommendation system can select apps to be provided as
reconunended apps based on the ranking and/or relevance score calculated in the previous
step. In some embodiments, a large number of locally relevant apps are returned {¢.g., many
apps have hotspots and are locally relevant for a particular focation), in this instance, the app

ccornmendation system may truncate the hist of recomyuended apps such that only the most
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relevant apps with local hotspots are selected. For example, the top 5 ortop 10 apps fora

particular location could be selected.

{6054} At block 360, the app recommendation systern may provide the app
recommendation data. The app recommendation data can include an application identifier, a
relevance score, hotspot locations for the app, and other information describing the app or its
iocalized usage properties. The step of providing app recommendation data (block 360) can
be in response to a query to the app recommendation system {e.g., block 306 in FIG. 3A). In
some embodiments, if a user accepts a recommendation (e.g., by launching or downloading
one of the recommended apps), feedback can be sent back to the app recommendation
system. The data may be used for determining the efficacy of the recommendations provided

and refining fature recoromendations.

. User Discovery Mechanisms

[8055]  As deseribed above, app recoromendations can be triggered based on the curront
location of a mobile device, i.¢., location-triggered notifications or alerts with app
recommendations, and/or user-triggered app recommendations, 1.e., triggered by some user
action other than the location of the mobile device. Location-triggered notifications or alerts
with recommendations are described in more detail in subsection A, below. User-triggered

app recommendations are described in subsection B, below.
A. Location-triggered notifications with localized recommendations

[88586] Ouwe of the mechanisms for local app discovery 1s notifications of relevant apps
when the user arrives 1o an area with highly localized apps. Notifications can be provided for
both apps that are already mstalled on the user’s mobile device (“installed apps™) and apps
that are not mstalled on the user’s mobile device (Mumnstalled apps™). FIG. 4 illustrates a
system 400 in accordance with an embodiment of the present invention. The scale of system
400 shown for illustration purposes only and one having skill in the art will recognize that
any suitable scale can be used. For example, hotspots can be relatively small (e.g., building

or ¢ity block sized) or relatively large {e.g., entire cities, counties, states, efC.)

[60657]  Systern 400 includes a number of app usage hotspots 440, 450, and 460, which are
hotspots for apps that exhibit a high degree of localization. Hotspot 440 is a hotspot for
“Local App A,” hotspot 430 1s a hotspot for “Local App B,” and hotspot 460 is a hotspot for

“Local App C.” The hotspots can vary in size. As tllustrated, hotspot 450 1s larger than

12
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hotspots 440 and 460. Hotspot 460 for Local App C 1s the smallest hotspot illustrated. By
way of example, Local App C might be an app designed with the intention that it would be
primarily and/or heavily used within a particular store (e.g., the Apple Store app is often used
inside of an Apple retail store), whereas Local App B might be an app for discovering “things

to do” in Union Square in San Francisco, California.

[6058] A nurmber of users (410-415) are ilustrated in various positions within system 400.
Users 410-4135 can cach can have a mobile device {e.g., mobile device 1081, 240, etc.) for
providing app recommendations in accordance with embodiments of the invention. Only one
of the mobile devices (420) is shown in FIG. 4, which corresponds to User 4107s mobile

evice. Reference numerals 410-415 could also refer to the various positions of a single user
at various times. Reference numerals 410-415 could also refer to locations of interest of a

user other than the current location of the user {e.g., a search input, a map input, ctc. ).

[60659]  User 410 is positioned within two areas identified as hotspot 440 for Local App A
and hotpot 450 for Local App B. User 410 can be associated with mobile device 420, For
example, user 410 could be carrying mobile device 420. A location module of mobile device
424 can determine the current location of mobile device 420, An app recommendation
modufe on mobile device 420 (o1 in operative communication with mobile device 420) can
determine whether the current location of mobile device 420 corresponds to one or more
hotspots for particular apps. In some embodiments, the apps with hotspots may be already
installed on roobile device 420, In some embodiments, the apps with hotspots may not be
currently instalied on mobile device 420. In this instance, the current location of mobile

device 420 corresponds to hotspot arcas for two apps (Local App A and Local App B).

{68681  Tn some embodiments, a notification can be provided on a display 421 of mobile
device 420. Display 421 can include a user intertace that displays any suitable information.
A notification is illustrated on display 421, For example, the display could include
mformation explaining the reason for the notification and/or relevance of the apps
recommended in the notification (422). In some embodiments, a graphical element (¢.g., an
icon) corresponding to the identified app can be displayed (e.g., 423, 424, and the like). In
some embodiments, apps identified as locally relevant (i.e., recommended apps) can be
downloaded by selecting the graphical element (e.g., 423 or 424). In some embodiments,

ccornmended apps can be launched by selecting the graphical clement (e.g., 423 or 424).
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{0061} User 410 is not within a hotspot 460 for Local App C. Therefore, in some
embodiments, Local App C may be filtered out of the local app recommendations provided
on mobile device 420. For example, Local App C may receive a low relevance ranking or the
like. In some embodiments, user 410 could still recetve a notification regarding Local App C
on mobhile device 420 since it is relatively near user 410, In some embodiments, the
notification for an app such as Local App C may be provided with a lower ranking than more

focally relevant apps, such as Local App A and Local App B.

{68621  User 411 1s positioned within an area identified as hotspot 4490 for Local App A, Tn
soroe embodiments, a notification can be provided on a mobile device associated with user
411 with a recommendation for Local App A. Since user 411 is not within a hotspot for
Local App B or Local App C, in some embodiments, those apps may be filtered out of the
app reconunendation and not provided in the notification. Tn some embodiments, Local App
B and/or Local App C could be included in a notification since they are relatively close to the
user 411, In some embodiments, the apps presented in the notification are based on a ranking

or relevance score,

{00637  Uscrs 412 and 413, like user 411, can receive a notification for Local App C and
Local App B, respectively, since each respective user is located within areas identified as a
hotspot for each respective app. In some embodiments, other apps may be filtered out based
on the fact that they are not within a hotspot, not within a threshold distance of a hotspot,

and/or otherwise have a relevance rank or score below a threshold,

[8064] User 414 ig located in an area that is not associated with any hotspot for any
application. In some embodiments, this can mean that no notification is provided to user 414,
In some embodiments, a notification can be provided for apps with hotspots within a
threshold distance of user 414, For example, 4 notification for Local App B may be provided
since Local App B has a hotspot that is the closest to user 414 (as compared to the other

ilfusirated hotspots).

[8865] Likewise, user 415 is located in an area that is not associated with any hotspot for
any application. fn some embodiments, this can mean that no notification is provided to user
415, In some embodiments, 2 notification can be provided for apps with hotspots within a
threshold distance of user 415, For example, a notification for each of Local App A, Local
App B, and Local App C can be provided since user 4185 is substantially equidistant from the

edges of cach of the hotspots 440, 450, and 460,
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{6066] Notificanions can take any suitable form. Although visual notifications on display
421 were described, a notification could inchude audio, audio-visual, and/or physical forms,
For example, an audio {e.g., “ding,” ring tone, or the like) or voice prompt {e.g., SIRI) may
notify the user of locally relevant app recommendations. In some embodiments, the prompt
may be a vibration alert or an LED alert. One having skill in the art will recognize that other

types of notifications are contemplated within the scope of the invention.
B. User-lriggered localized recommendations

18667] FIG. S shows a sample mobile device 500 for user-triggered localized
reconunendations. A user-triggered app recommendation generally refers to triggering an
app reconunendation, based on a user action, that indicates that the user may be interested in
recetving an app recommendation or in other scenarios where a user might find an app
ccornmendation useful. One having skill 1o the art will realize that mobile device 500 1s

exeraplary in nature and many other embodiments are possible.

{8068} Mobile device 500 includes a display 510 with a user interface. The user interface
can inchide an option 520 (such as a soft key or other selection mechanism) for the user to
overtly request apps that are relevant to a particular location. Responsive to a user actuating
the option 520, mobile device 500 can present locally refevant app recommendation to the

USCT.

188691 In some embodiments, the location of interest can be the current location of mobile
device 500, In this instance, mobile device 500 can determine its location responsive to the
request for local app recommendations or it can look up a last known location stored on
mobile device SO0, Using the location information, a localized app recommendation can be
provided. o some embodiments, a particular location can be a location other than the current

focation of mobile device 520,

[6676]  In onc embodiment, the user deleting an app can trigger an app recommendation.
That is, when a user deletes an app, an alternative app may be presented. For example, if the
deleted app 18 a highly localized app for a particular location, another app with high
localization to that particular location may be suggested afier the user deletes the app.

{06711 Users can also trigger localized recommendations in a less overt manner. In some

embodiments, localized recommendations can be triggered when the user launches an app for

downloading new apps (e.g., App Store). Tn some embodiments, a user scarch can trigger

o
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ccornmendations for localized apps. These searches can include web scarching using engine
search, or mobile device searches (e.g., searching the storage of a mobile device using a tool
such as Spotlight). In some embodiments, focalized recommendations can be triggered when
the user accesses a notification area user interface (e.g., Notification Center). In some
erobodiments, localized recommendations can be triggered when the mobile device s fn a
screcn-saver state or a lock-screen state (e.g., when g mobile device display changes from an
off state to a lock-screen state or when a mobile device enters a screen saver state due to user

inaction, eic.).

{6672)  Othoer user actions {or inactions) that may trigger an app recommendation are

described further in the following sections.
. User Interface for presenting localized recommendations

{88731 Once a recommendation has been triggered and localized apps have been identified,
the app reconvuecndation can be displayed to a user on a display of a mobile device. There
are many options for providing the app recommendation 1o users so that user can discover
iocally relevant apps. Some of the mechanisms for app discovery are described in more

detail below.

[8674] In some cmbodiments, focalized apps can be visually distinguished from non-
iocalized apps on a display. For example, visual cues can be presented for apps that are
relevant at a location. Visual cues can include highlighting the app icon, animating the icon,
adding a sash or badge to the app icon, changing the color/saturation/position/size/opacity of

the app icon, or otherwise visually distinguishing locally relevant apps from other apps.

{8075} FIGS. 6A and 6B show an example of visually distinguishing localized apps from
non-localized apps on a display on a mobile device 600, FIG. 6A shows mobile device 600
with a user interface 610 displaying a mumnber of apps that are available on mobile device
600. For example, icons for various apps can be provided, including calendar, clock, photos,
application store, weather, maps, and settings apps. User interface 610 also inchides an SF
Guide app icon 620, a Parking app icon 630, a Fisherman’s Wharf app icon 640, and a Paris
Guide app icon 650, In FIG. 64, all the app icons are shown in their regular, standard display
mode without distinguishing visual characteristics indicating that the app s a localized app or
rot. This could be because mobile device 600 is in an area where there are not any localized

apps Or because an app recornmendation has not heen triggered.
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{84761 FIG. 6B the same mobile device 600 with a modified user interface 611 afier a
recoramendation has been triggered. User interface 611, like user interface 610, displays a
nomber of apps that are available on mobile device 600, In contrast to user interface 610,
user interface 611 visually distinguishes applications that are locally relevant to a particular
location. For example the SF Guide app icon 621, Parking app icon 631, and Fisherman’s
Whart app icon 641 are visually distinguished. In the embodiment shown, icouns for apps that
are not locally relevant are “greyed out.” For example, the icons for Calendar, Clock, Photos,
App Store, Settings, and Paris Guide 651 are “greyed out.” In some erobodiments, visually
distinguished applications can still be launched or downloaded by selecting the application
icon, while in other embodiments visually distinguished applications can be prevented from

launching or downloaded.

[8477] For example, mobile device 600 may be located in San Francisco, California when
the app recommendation is triggered in FIG. 6B. Since the device is located in San
Francisco, the SF Guide app may be locally relevant and therefore the icon for the app may
be highlighted in user interface 611, Similarly, the Paris Guide app may be visually
distinguished since it may not locally relevant to San Francisco. Other apps that exiubit high
degrees of local usage may be highlighted, such as Weather, Maps, and Parking apps. For
example, it may be that the Weather, Maps, Parking, and Fisherman’s Wharf apps are used
more frequently (with statistically significant localized use) in San Francisco by the user than,
for example, the Clock app. Therefore, localized apps may be highlighted, while non-

localized apps may be de-emphasized.

{38781  In some embodiments, an interactive visualization tool for local app discovery can

¢ provided. In some ernbodiments, the interactive visualization tool for local app discovery
is provided within an application store, such as the App Store. For example, a map of an areca
of interest may be displayed. The displayved map can be manipulated by zooming in and
zooming out and changing the area of interest. Indications can be provided on the map where
localized apps have been identified. In sorne crubodiments, localized app recoramendation s
may be provided through the interactive visualization tools for local app discovery. For
example, based on a relevance ranking, user information, and/or other ranking information a

localized app recommendation can be provided.

{86791  In some embodiments, localized app reconunendation can be jutegrated into other

applications running on the mobile device. For example, localized app recommendation can
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¢ integrated into map searches, route planoing, web browser, calendar events, and the hike.

FIGS. 7A and 7B show two examples of such integration.

{6088} FIG. 7A shows an example of integrating app recommendations into a calendar app.
Mobile device 700 includes a user interface 710 for a calendar application. User interface
710 can include one or more calendar entries (720 and 730). The calendar entries can have
information associated with the calendar entries that describe the event (e.g., date, time,
name, location, and the like). The calendar entries can be dispiayed in any suitable manner;
user interface 710 is one example. Since calendar entries can have a location for the calendar
event, localized app recommendations can be provided based on the location. For example,
an application recommendation can be triggered and an app recommendation module {or
calendar module) can extract calendar information, inchuding an event location from a
calendar app. The event location can be used as the location of interest for an app

recommendation,

{6081} For example, in the example illustrated, there is a calendar entry 720 for a ski trip at
a particular ski resort location. According to some embodiments of the present invention, the
app recommendation module can determine whether there are any applications with usage
hotspots at or near the ski location resort location, Other criteria can be applied to filter app
recommendations, inchiding the description of the event or activity, user profile information,
and the hike. In this instance, an application for the sk resort can be recommended to the user
from within the calendar app user jnterface. In some embodiments, an icon 725 for the
application can be displayed on the user interface 710, In some embodiments, actuating the
icon 725 causces mobile device 700 to download and/or launch the application associated with

icon 725 (here, the “Ski Whistler App™).

{0082]  In another example, there 15 a calendar entry 730 for a flight to Vancouver,
According to some embodiments of the present invention, the app recommendation module
can determing whether there are any applications with usage hotspots at or near San
Francisco Toternational Airport or Vancouver International Afrport. Tn this instance, an
application for the SFO Airport can be recommended to the user from within the calendar app
user interface. In some embodiments, an icon 735 for the application can be displayed on the
user interface 710 and actuating icon 728 may cause mobile device 700 to download and/or

launch the application,
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{8083} FIG.78B shows an example of integrating app recommendations into mapping and
route planning apps. Locations are often entered or otherwise selected using mapping apps
through a user interface 760, For example, a start point 770 and an end point 780 can be
specified. The mapping app can then determine a route 775 from start point 778 to eud point
780, Location information from the mapping application, including location information for
the starting point 770, route 775, and destination 780, can be used to provide locally relevant
app recommendations to a user. In some embodiments, app recommendations with apps that
are locally relevant 1o the destination can be provided on the user interface 760, In FIG. 7B,
the destination is the Louvre Museum in Parig, France. In some embodiments, an icon 745
for a locally relevant recommended app can be displayed on the user interface 760 within the
maps application. In some embodiments, 8 visual indicator, such as a sash {787} or badge,
can indicate that the app is locally relevant., In some eraboduments, the recoramended app
can be presented to the user by other notification mechanisms. In some embodiments,
actuating the icon 78S causes mobile device 700 to download and/or launch the application
{(here, the “Musee de Louvre App™). Recoramendations could also be provided for locations

along the route 775 and/or the starting point of the route 770,

[8084] In some embodiments, localized app recommendation can be provided using audio.
For example, the user could ask Siri for localized apps relevant to the user’s current location
or another location. In some erobodiments, Sirt can audibly respond by providing localized
app reconunendations. In some embodiments, Siri can request g user instruction to download
and/or launch a localized app that was recommended by Sirt. In some embodiments, the user

instruction can be provided using voice commands,

{0085]  In one embodiment, an “app suitcase” may be created for auser’s trip. The app
suitcase may be a suitcase icon (or a folder icon) on the user interface associated with a city
or travel destination. The apps in the suitcase may be apps with a high degree of localization

to the travel destination.

{8686] There are many other possibilities for user interfaces to provide localized app
reconumnendations to users, including recommendations in notifications {e.g., Notification
Center, pop-up notifications, banners, email notifications, text message or similar message
notifications, and the like), screen savers, lock-screens, and the like. One having skill in the

art will recognize that other possibilities exist.
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IV,  Example Use Cases

{60871  The following arc example use cases according to some embodiments of the present
invention.

[B888]  Example One. A user is attending society of Interventional Radiology (SIR) 2012
Annual Scicntific Meeting at Moscone Center in San Francisco, CA and has opt-in for
localized recommendations using location. After a very long search for parking, he arrives to
the Moscone Center, the location for the conference. While waiting in the fine for
registration, he receives a notification indicating there 1s a relevant local app for that location
and date: “SIR 2012 Annual Scientific Mecting App.” The user installs the app, and now he
is able to check up-to-date information about the conference. The user checks what other
location app recommendations are provided by the recommendation engine. The user sees
that an app called “SFpark” is populated and used frequently at and around his location.
Since the user had such a difficuit time finding parking betfore the conference, the user
decides to download the SFpark app. A local recommendation for the *“Zagat” app is also
provided as being locally relevant. The user decides to download Zagat as well to assist in

finding a place to cat for lunch.

1608%]  Lxample Two: A user is visiting Fisherman’s wharf during her first trip to San
Francisco, CA. The following is a sample ranking she might see from the recommendation
enging: (1) CityGuideDeals — San Francisco for Visitors and Locals; (23 Top 25 San
Francisco Attractions Guide; (3) San Francisco Way; (43 San Francisco travel guide —

tripwolf, (5} San Francisco Exploration Guide; and (6) San Francisco Guide — mTrip.

18098] Example Three: A user is visiting the Times Square, Theater District in New York
City. The following 1s a sample app ranking she might see from the recornmendation engine:
(1} Broadway and Theater — TheaterMania.corg; (2) thts; (3) New York; (4) New York City

Essential Guide; (5) New York City Travel Guide — GuidePal; and (6) NYC Way.

{88911 Example Four: A user is planning her trip from New York to Paris. She decides
that she will visit the Louvre. She searches maps for finding the route from the hotel she will
be staying at. She gets the route and s also presented with an indication {visual cue) that
there are locally relevant apps for the destination location. She taps into the comresponding
atfordance and she is presented with a highly refevant list of Apps for the Louvre. For
example, the following is a sample app ranking she might see from the recomumendation

engine: Musée du Louvre; Monument Tracker PARIS; Paris Tourist Audio Guide; Paris

20
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Muscums. In some erobodirnents, the list has been filiered by language {e.g., using the 108
language setting}, so only apps in English (or the native language of the user) will show up.
The user is also presented with the opportunity to bundle her apps for that trip and pack them
into her “App Suitcase” (or other app container, such as a folder) for that trip. Tn some
erobodiments, additional discounts can be offered when the locally relevant apps are
purchased together. In some embodiments, if the user chooses to buy “App Suitcase” for that
trip, the apps will be downloaded while she is still at home (no roaming charges for data), and

the apps will be ready to use when she arrives to in Paris.

[0092)  Example Five: A user is traveling from Dijon to Paris (3 hours) and will be taking
friends who are visiting Paris for the first time to the Louvre. He finds the route from home
to the Louvre and he is presented with an indication that there are locally relevant apps for
that location. However, he does not have time to buy and/or download the apps right at that
moment. He arrives at the Louvre, and there is a very long line {(c.g., more than one hour).
While waiting in line he receives a notification of relevant local app: Musée du Louvre. He
decides to check it out and install the app. Since the line s still moving slowly, he reviews
the local app reconuuendations for Paris with his tricnds and decides to download additional
apps. The following is a sample app ranking he might see from local app recornmendation
engine: Musée du Louvre; Paris Monument Tracker; Panis, Le Guide du routard; and Musées
de Paris. Note the list shows only apps in French, his language setting (coropare with

example four).

160931 Zxample Six: Months later, the same user from Example Five is back in the line for
the Louvre with a different group of friends. While waiting in the line he remembers he has
the Louvre App; he checks his phone and sees the Louvre App highlighted (or otherwise

visually distinguished) because the app is locally relevant for where he is at that moment.

18094]  Example Seven: A user at a retail store wanis to check Amazon reviews for a
produact. Currently if the user has a lot of installed apps that are not organized into folders, it
sight be difficolt to find the right tool for the task at hand. As the mumber of installed apps
grows, so does the time for finding the app the user wants to launch. Using focally relevant
apps, the device shows the non-relevant apps greyed-out. This makes it easier to find the

focally relevant installed apps for a particular location and time, in this case the Amazon app.

{0095)  Example Eight. A user is watting for a cable car on Powell street in San Francisco.

While she waits, she browses locally relevant apps. The Apple Store app is locally relevant
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{(likely because there is a retail stove nearby on Stockton Street). The user was ynaware that
an Apple retail store was cloge. She downloads the Apple Store app and learns about

FasyPay.

{88%6] These examples are provided for illustration only and one having skill in the art will

recognize that numerous additional applications of embodiments of the present invention.

Y. Asynchronous Delivery and Caching Of Localized Recommendations

{80971  1n one embodiment, localized app recormmendations are delivered to the device
using an asynchronous delivery mechanism. The “top” localized apps for the area
surrounding the device may be delivered to the device. For example, app tiles containing
identifiers for the top localized app and their correspounding hotspots may be pre-cached to
the mobile device. The device caches the localized recommendations so that
recomnmendations can be provided without querying a server with the user’s location of
mterest. Asynchronous delivery and caching of recoramendations rainimizes batiery-power
consumpiion and cellular data usage. According to embodiments of the present invention,
top localized apps for particular locations may be packed into manageable file sizes (“app
tiles™) for dehivery and pre-caching to a device. In sorse embodiments, more or less
mformation may be downloaded based on the device’s data connection and/or power status.
Although localized app recommendations are delivered asynchronously, recommendations
are not necessarily provided to the user of the device immediately. Asynchronous delivery
and pre-caching may provide the user with faster access to localized app recommendations

because the device does not need 1o contact a server and download the information.

{6098}  An example of an asynchronous delivery mechanism is as follows: A user walks
into a Starbucks; therefore, the user might like the Starbucks app. Rather than querying the
app store or app recommendation systom with the current location of the device, which may
occur often, local app recommendations are pre-cached to the device for argas near and
adjacent to the location of the device. Pre-caching of local app recommendations for nearby
areas provides a more efficient mechanism to deliver the relevant data to the device while

minimizing data and battery usage,

{6099} In one embodiment of an asynchronous delivery mechanism, a server-side app
recommendation system may package one or more bins into a binary tile packing format.
The domain of interest is divided into a grid (or other partition). In one embodiment of the
hinary tile packing formatting, cach tile may cover a § km x § km square. Each tile may be
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subdivided into 10 m x 10 m bins. The tiles roay be divided into any suitable size, including
10 m x 10 m bins, 100 m x 100 m bins, 1000 m x 1000 m bins or 5 km x 5 km bins. One
having skill in the art will recognize that other granularitics may be used depending on the

application.

{01066}  For cach hin, a Iist of hyper-local apps for that bin location may be maintained. An
example, within cach of the 10 m x 10 m bins, is a list of top 3 apps that have been identified
as super/hyper local. The top hyper-local apps for a particular bin may be maintained based
on the hotspot analysis described herein. One having skill in the art will recognize that, while
another suitable sized length of hyper-local apps may be maintained, it is beneficial for the
asynchronously delivered content to not consurne excessive bandwidth. The top hyper-local
apps may be refreshed periodically to reflect localized apps that are seasonal in nature or
subject to trends. In one crabodiment, the top hyper-local apps roay be refreshed every 2 or 3

days. One bhaving skill in the art will recognize that other refresh rates are suttable.

{6161} The one or more binary tiles may be periodically delivered to the device and cached
on the device for subsequent use. The number of binary tiles delivered to the device ata
given time may vary based on the location of the device, available data connections, and/or

powet/charging status of the device.

{6162} Delivery of the binary tile{s) may vary based on the location of the device, available
data connections, and/or power/charging status of the device. In one embodiment, if the
device 1s using cellular data, a single tile that 5 associated with the current location is
downloaded. This may reduce cellular data usage and associated expense to the user. In one
embodiment, if the device is using WiFi, multiple tiles may be downloaded and cached to the
device. For example, the tile associated with the current location and adjacent tiles associated
with other nearby areas may be downloaded. This allows more information to be pre-cached
while using a potentially faster and less costly data connection. In one embodiment, if the
connection speed is faster {whether cellular or WiF1), more tiles are downloaded. In one
ersbodiment, if a device is connected to external power, more tiles may be downloaded and
cached to the device. For example, when operating on battery power, the device may
download fewer tiles. When plugged into a power source, the device may download more

tiles. When running low on battery power, the device may download fewer tiles.

{8183}  Once the data ts cached on the device, the device may use the cached localized app

recommendations. In one embodiment, when a new location is obtained, the device checks
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the cached tiles, and specifically a bin associated with the current location, to determine
whether there are any localized apps for the current focation. In one embodiment, focation is
periodically obtained and the periodically obtained location is checked against the pre-cached

tiles.

[8184]  In one embodiment, a new tile is delivered to the device when there is no pre-
cached tile containing 3 bin associated with the current location of the device. In one
embodiment, new tiles are delivered when connected to power. In one embodiment, new

tiles are delivered when connected to 8 WiFi network.

{81851 The asynchronous delivery of locally relevant content may be applied beyond
localized app recommendations. Other types of information may be pre-cached and delivered
for fast recall. In one embodiment, WiFi networks may be pre-cached. For exampile, a table
of WiFi MAC addresses with lpcation mapping may be maintained by a server. Tiles of
preferred WiFi networks for given bins may be maintained. The tiles of preferred WiFi
networks may be delivered 1o a device asynchronously. Gther applications include: locally

refevant music content, ads, books, movies, or other media.

{31861 Tn some embodiments, a method of asynchronous delivery of locally relevant
content to a mobile device coraprises: partitioning, by a server, a domain of interest into a
plurality bins associated with geographic locations; determining, with the server, locally
relevant content recommendations for the plurality of bins using crowd-sourced app usage
data; receiving, at the server, a request for Jocally relevant content recommmendations from
the mobile device, wherein the request comprises a location; packaging locally relevant
content recommendations associated with one or more bins into a file package, wherein the
one or more bins are associated with geographic locations near the location; and transmitting,
by the server, the file package to the mobile device.  Tn some embodiments, the locally
relevant content recommendations include focally relevant app recormmendations, In some
embodiments, the file package has a file size that is variable, wherein the variable file size is
dependent on a power status of the mobile device. In some embodiments, the file package file
size is dependent on g network connection of the mobile device. In some embodiments, the

file package file size 1s dependent on the location of the mobile device,

VI.  Privacy

{8187} The present disclosure contemplates that privacy is important to users of mobile
devices. Therefore, embodunents of the present invention take privacy considerations into
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account while providing relevant app recoramendations, The goals of preserving user
privacy and providing accurate, relevant app recommendations to users are aligned. For
example, the value of crowd-sourced app usage data here materializes when there s sufficient
data from mauny different users to show meaningtul and statistically significant data
(climinating notse). In this context, a lone user’s location and app usage — in isolation — s
not helpful. Additionslly, in certain embodiments, it is not necessary to bave extremely
precise location data. Accordingly, embodiments of the present invention contemplate

privacy preserving rules.

{0108}  As described above, one aspect of the present technology is the gathering and use of
location data available from various sources to recommend apps that may be of interest to
users. The present disclosure recognizes that the use of such location data in the present
technology can be used to the benefit of users. For exarople, the location data can be used to
better understand uscr behavior, and facilitate and measure the relevance of applications,
advertisements and delivered content. Accordingly, use of such location data enables
calculated control of the delivered content. For example, the system can reduce the number
of times a user receives a recommendation for a particular application and caun thereby select
and deliver content that is more meaningful to users. Such changes in system behavior
improve the user experience. Further, other uses for location data that benefit the user are

also conteraplated by the present disclosure.

{0109}  The present disclosure further conternplates that the entities responsible for the
collection, analysis, disclosure, transfer, storage, or other use of any location data should
implement and consistently use privacy policies and practices that are generally recognized as
mecting or exceeding industry or governmental requirements for maintaining location data
private and secure. For example, location data should be collected for legitimate and
reasonable uses of the entity and not shared or sold cutside of those legitimate uses. Further,
such collection should occur only afier the informed consent of the asers. Additionally, such
entities would take any needed steps tor safegnarding and securing access to such location
data and ensuring that others with access to the location data adhere to their privacy and
security policics and procedures. Further, such entities can subject themselves to evaluation

by third parties to certify their adherence to widely accepted privacy policies and practices.

{0118}  Despite the foregoing, the present disclosure also conternplates embodinents in

which users selectively block the use of, or access to, location data. That is, the present

[\
(3]



(9,

i@

15

20

)
(4]

WO 2013/184384 PCT/US2013/042484

disclosure contemplates that hardware and/or software elements can be provided to prevent or
block access to such location data. For example, in the case of application recommendation
services, the present technology can be configured to allow users to select to “opt in” or “opt
out” of participation in the collection of location data during registration for services, In
another example, users can select not to provide location information for apphication
reconumnendation services. For example, devices of users that opt-in for localized app
recommendation features will tag location data to app usage when privacy preserving roles
(PPR} are met. Device-side, the localized App usage data may be anonymized and submitted
to the app recommendation system for further processing. In another example, app
developers may be provided with the capability to “opt in” or “opt out” of localized
recommendations for particalar apps that they develop. In yet another example, users can
configure their devices or user terminals to prevent storage or use of cookies and other
mechanisms from which location data can be discerned. The present disclosure also
contemplates that other methods or technologies may exist for blocking access to their

focation data.

{0111} Therefore, although the present disclosure broadly covers use of location data to
implement one or more various disclosed embodiments, the present disclosure also
contemplates that the various embodiments can also be imoplemented without the need for
accessing such location data. That 15, the various embodiments of the present technology are
not rendered inoperable due to the lack of alf or a portion of such location data. For example,
content can be selected and delivered to users by inferring preferences based on non-personal
information data or a bare minimum amount of personal information, such as the content
being requested by the device associated with a user, other non-personal information

available to the content delivery services, or publically available information.

VI, Exemplary Server and Mabile Device Architecture

[8112] Tt should be understood that the present invention as described above can be
mplemented in the form of control logic using coroputer software 1o a modular or integrated
manner. Based on the disclosure and teachings provided herein, a person of ordinary skill in
the art will know and appreciate other ways and/or methods to implement the present
invention using hardware and a combination of hardware and software. The various

participants and eleroents described may operate or UsSe 0N OF 10Te Corapuier apparatuses 10
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facilitate the functions described herein. Examples of such subsysterns or components are

shown in FIG. 8, which may illustrate parts of a computer apparatus.

{8113} The subsystems shown in FIG. & are interconnected via a gystem bus 875,
Additional subsystems such as a printer 874, kevboard 878, fixed disk 879 (or other memory
comprising computer-readable media), monttor 876, which is coupled 1o display adapter 882,
and others are shown. Peripherals and input/output (I/0) devices, which couple 1o VO
controller 871, can be connected to the computer system by any number of means known in
the art, such as serial port 877, For example, serial port 77 or external interface &81 can be
used 1o connect the computer apparatus 10 a wide area network such as the Internet, a mouse
input device, or a scanner. The interconnection via system bus allows the central processor
&73 to communicate with each subsystem and to control the execution of instructions from
systern roemory 872 or the fixed disk 879, as well as the exchange of information between

subsystems. The system memory 872 and/or the fixed disk 879 may embody a computer-

’

readable medium.

{8114}  Any of the software components or functions described in this application, may be
mplemented as software code to be executed by a processor using any suitable coraputer
language such as, for example, Java, C++ or Perl, using, for example, conventional or object-
oriented techniques. The software code may be stored as a series of instructions, or
commands on a computer-readable medium, such as a random access memory (RAM), a
read-only memory (ROM), a magnetic medium such as a hard-drive or a floppy disk, or an
optical medium such as a CD-ROM. Any such computer-readable medium may reside on or
within a single computational apparatus, and may be present on or within different

computational apparatuses within a system or network,

{0115} 1t should be understood that any of the embodiments of the present invention can be
implemented in the form of control logic using hardware (¢.g. an application specific
mtegrated circuit or field programmable gate array) and/or using computer software with a
generally programmable processor in a modular or integrated manner. As user herein, a
processor includes a multi-core processor on a same integrated chip, or multipie processing
units on a single circuit board or networked. Based on the disclosure and teachings provided
herein, a person of ordinary skill 1o the art will know and appreciate other ways and/or
methods 1o implement embodiments of the present invention using hardware and a

combination of hardware and software.
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{0116} Such programs may also be encoded and transmitted using carrier signals adapied
for transmission via wired, optical, and/or wireless networks conforming to a variety of
protocols, inchuding the Internet. As such, a computer readable medivm according to an
erbodiment of the present invention may be created using a data signal encoded with such
programs. Computer readable media encoded with the program code may be packaged with
g corapatible device or provided separately from other devices (e.g., via Internet download ).
Any such computer readable medium may reside on or within a single computer program
product (e.g. a hard drive, a CD, or an entire computer systern), and may be present on or
within different computer program products within g system or network, A computer system
may include a monitor, printer, or other suitable display for providing any of the results

mentioned herein to a user.

{0117} Aoy of the roethods described herein may be totally or partially performed with a
computer system including one or more processors, which can be configured to perform the
steps. Thus, embodiments can be directed to computer systems configured to perform the
steps of any of the methods described herein, potentially with different components
performing a respective steps or a respective group of steps.  Although presented as
numbered steps, steps of methods herein can be performed at a same time or in a different
order. Additionally, portions of these steps may be used with portions of other steps from
other roethods. Also, all or portions of a step muay be optional. Additionally, any of the steps
of any of the methods can be performed with modules, circuits, or other means for

performing these steps.

{#118] FIG. 9 1is a block diagram of a mobile device 900 according {0 an embodiment of the
mvention. In some embodiments, mobile device 900 can be a roobile device {e.g., 101 in
FIG. 1). Mobile device 900 generally includes computer-readabic medium 902, a processing
system 904, an Input/Cutput (I/0) subsystem 906, and wireless circuitry 908. These
components may be coupled by one or more commumication buses or signal lines 903,

Dievice 900 can be any portable clectronic device, including a handheld computer, a tablet
computer, a mobile phone, a laptop computer, a tablet device, a media player, a personal
digital assistant {PDA), a portable GPS navigation unit, a buiit-in car navigation system, other
car coraputer system, a key fob, a car key, an access card, a roulti-function device, a mobile
phone, a portable gaming device, or the like, including a combination of two or more of these

items.
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{0119} 1t should be apparent that the architecture shown in FIG. 9 is only one example of
an architecture for mobile device 900, and that device 200 can have more or fewer
components than shown, or a different configuration of components. The various
components shown in FIG. 9 can be implemented in hardware, software, or a combination of
both hardware and software, including one or more signal processing and/or application

specific integrated circuits.

19128] Wireless circuitry 908 is used to send and receive information over a wireless link
or network to one or more other devices’ conventional circuitry sach as an antenna system, an
RF transceiver, one or more amphifiers, a tuner, one or more oscillators, a digital signal
processor, 3 CODEC chipset, memory, ete. In some embodiments, wireless circuitry 908 is
capable of establishing and maintaining commmumications with other devices using one or
more communication protocols, mcluding time division multiple access (TDMA), code
division multiple access (CDMA), global system for mobile communications (GSM),
Ephanced Data GSM Environment (EDGE), wideband code division mmiltipic access (W-
CEMA), Long Term Evolution (ETE), LTE-Advanced, WiFi (such as IEEE §02.11a, IEEE
&02.11b, IEEE 802.11g and/or IEEE 802.11n), Bluetooth, Wi-MAX, voice over Internet
Protocol (VolP), near ficld comnmunication protocol (NFC), a protocol for email, instant
messaging, and/or a short message service (SM3), or any other suitable communication
protocol, meluding coromurnication protocols not yet developed as of the filing date of this
document. A mobile device can include wireless circuitry that can communicate over several
different types of wireless networks depending on the range required for the communication.
For example, a short-range wireless transceiver (e.g., Bluetooth), a mediurs-range wireless
transceiver {e.g., WiFi), and/or a long range wireless transcetver (e.g., GSM/GPRS, UMTS,
CDMA2000 Ix/EV-DO and LTE/LTE-Advanced) can be used depending on the type of

compmunication or the range of the communication.

[8121] Wireless circuitry 908 s coupled to processing systern 904 via peripherals interface
816. Interface 916 can include conventional components for establishing and maintaining
comnmunication between peripherals and processing system 904. Voice and data information
recetved by wireless circuitry 908 (e.g., in speech recognition or voice command
applications) is sent 10 one or more processors 912 via peripherals interface 916, One or
more processors 918 are configurable to process various data formats for one or more

application programs 934 stored on medium 902,

29



i@

i

2

b

(4]

(9,

5

¢

WO 2013/184384 PCT/US2013/042484

{8122} Peripherals interface 916 couples the iuput and output peripherals of the device to
processor 918 and computer-readable medium 902. One or more processors 918
communicate with computer-readable medium 902 via a controlier 920, Computer-readable
medium 902 can be any device or medium that can store code and/or data for use by one or
more processors 913, Medium 902 can include a memory hierarchy, mcluding cache, main
memory and secondary memory. The memory hierarchy can be implemented using any
combination of RAM (e.g., SRAM, DRAM, DDRAM), ROM, FLASH, magnetic and/or
optical storage devices, such as disk drives, maguetic tape, CDs {compact disks) and DVDs
{digital video discs)). In some embodiments, peripherals interface 916, one or more
processors 914, and memory controller 920 can be implemented on a single chip, such as
processing system 904, In some other embodiments, they can be implemented on separate

chips.

18123  Mobile device 900 also includes a power system 942 for powering the various
hardware components. Power system 942 can include a power management system, ong or
more power sources (e.g., battery, alternating current (AC)), a recharging system, a power
failure detection circuit, a power converter or mverter, a power status indicator (e.g., a light
emitting diode (LED)) and any other components typically associated with the generation,

management and distribution of power.

18124] In some embodiments, mobile device 900 can include 8 GPS recetver, sometimes
referred 1o as a GPS unit 948, A mobile device can use a satellite navigation system, such as
the Global Positioning System (GPS), to obtain position information, timing information,
altitude, or other navigation information. During operation, the GPS unit can receive signals
from GPS satellites orbiting the Earth, The GPS unit analyzes the signals to make a transit
time and distance estimation. The GPS unit can determine the current position (current
iocation) of the mobile device. Based on these estimations, the mobile device can determine
a location fix, allitude, and/or current speed. A location fix can be geographical coordinates

such as latitudinal and longiudinal information.

18125]  One or more processors 91 run various sofiware components stored in medivm 902
to perform various functions for device 900, In some embodiments, the software components
include an operating systermn 922, a communication module (or set of instractions) 924, a

location module (or set of fustructions) 926, an app recommendation module (or set of
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mstructions) 928, an application store raodule {or set of instructions ) 930, and other

applications (or set of instructions) 934,

{6126} Operating system 922 can be any suitable operating system, inchuding 108, Mac OS,
Darwin, RTXC, LINUX, UNIX, 08 X, WINDOWS, or an embedded operating system such
as VxWorks. The operating systera can include various procedures, sets of instructions,
software components and/or drivers for controlling and managing gencral system tasks (e.g.,
memory management, storage device control, power management, etc.} and facilitates

communication between various hardware and software compouents.

{81277 Communication module 924 facilitates communication with other devices over one
or more external ports 936 or via wireless circuitry 90¥ and includes various software
components for handling data received from wireless circuitry 908 and/or external port 936.
External port 936 {e.g., USB, FireWire, Lightning connector, 33-pin connector, etc.) is
adapted for coupling directly to other devices or indirectly over a network {¢.g., the Tuternet,

wireless LAN, etc.).

19128] Location module 926 can assist in determining the current position {e.g.,
coordinates or other geographic location identifier) of mobile device 900, Modern
positioning systems include satellite based positioning systeras, such as Global Positioning
System (GPS), cellular network positioning based on “cell IDs,” and WiFi positioning
technology based on a Wik networks., Typically, GPS is the most accurate, but often
consurnes roore power than the other positioning systerns. GPS also relies on the visthility of
nmultiple satellites to detormine 3 position estimate, which may not be visible {or have weak
signals} indoors or in “urban canvons.” In some embodiments, location module 926 receives
data from GPS anit 948 and analyzes the signals to determine the current position of the
mobile device. In some embodiments, location module 926 can determine a current location
using WiFi or celiular location technology. For example, the location of the mobile device
can be estimated using knowledge of nearby cell sites and/or WiFi access points with
knowledge also of their locations. Tnformation identitving the Wikt or cellular transmitter is
received at wireless circuitry 908 and is passed to location module 926, In some

embodiments, the location module receives the one or more transmitter IDs. In some

Q

embodiments, 8 sequence of transmitter [Ds can be compared with a reference database (e.g.,

Cell 1D database, WiFi reference database) that maps or correlates the transnutier 13s to

position coordinates of corresponding transmitters, and computes estimated position

[FS)



(9,

i@

15

20

WO 2013/184384 PCT/US2013/042484

coordinates for mobile device 900 based at least in part on the position coordinates of the
corresponding transmitters, Regardless of the specific location technology used, location
modile 926 receives information from which a location fix can be derived, interprets that
information, and retarns tocation information, such as geographic coordinates,

iatitude/longitude, or other location fix data.

18129  App recommendation module {or set of instructions) 928 and application store
module 930 can work together to a provide locally relevant app recommendation to 8 user of
moebile device 900, Tn some embodiments, the app recommendation module and/or the
application store module are in operative communication, through, e.g., wireless cireuitry

908, with an app recommendation system (e.g., 220 or a similar a server computer).

{8138} The one or more applications 934 on the mobile device can include any applications
installed on the device 900, including without limitation, a browser, address book, contact
list, email, instant messaging, word processing, keyboard eraulation, widgets, JAV A-cnabled
applications, encryption, digital rights management, voice recognition, voice replication, a
music player {which plays back recorded music stored in one or more files, such as MP3 or

AAC files), etc.

{0131}  The VO subsystem 906 can be coupled to a display systern (not shown), which can
be a touch-sensitive display. The display displays visual output to the user in a GUL The
visual output can include text, graphics, video, and any combination thereof. Some or all of
the visual output can correspond to user-interface objects. A display can use LED (hight
emitting diode), LCD (liquid crystal display) technology, or LPD (light emitting polymer

display) technology, although other display technologies can be used in other embodiments.

{3132} In some embodiments, /0O subsystem 906 can inchude a display and user input
devices such as a keyboard, mouse, and/or trackpad. Tn some embodiments, /0 subsystern
906 can include a touch-sensitive display. A touch-sensitive display can also accept wput
from the user based on haptic and/or tactile contact. In some embodiments, a touch-sensitive
display forms a touch-sensitive surface that accepts user input. The touch-sensitive
display/surface (along with any associated modules and/or sets of instructions 1o reedium
902} detects contact {and any movement or release of the contact) on the touch-sensitive
display and converts the detected contact into interaction with user-interface objects, such as
one or ruore soft keys, that are displayed on the touch screen when the contact occurs. To

some embodinents, a point of contact between the touch-sensitive display and the user
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corresponds to one or more digits of the user. The user can make contact with the touch-
sensitive display using any suitable object or appendage, such as a stylus, pen, finger, and 50
forth. A touch-sensitive display surface can detect contact and any movement or release
thereof using any suitable touch sensitivity technologies, including capacitive, resistive,
infrared, and surface acoustic wave technologies, as well as other proximity sensor arrays or

other elements for determining one or more points of contact with the touch-sensitive display.

{3133} Further, the /O subsystem can be coupled to one or more other physical control
devices (not shown), such as pushbutions, keys, switches, rocker buttons, dials, shider
switches, sticks, LEDs, ete., for controlling or performing various functions, such as power
control, speaker vohime control, ring tone loudness, keyhoard input, scrolling, hold, meny,
screen fock, clearing and ending communications and the like. In some embodiments, in
addition to the touch screen, device 900 can include a touchpad (not shown) for activating or
deactivating particular functions. In some embodiments, the touchpad is a touch-sensitive
area of the device that, unlike the touch screen, does not display visual output. The touchpad
can be a touch-sensitive surface that is separate from the touch-sensitive display or an

extension of the touch-sensitive surface formed by the touch-sensitive display.

{6134} Although the above description focuses on providing focally relevant app
recommendations, recommendations for other content, including music, books, movies, or
other content available from iTunes®, may be provided using crowd-sourced data in
accordance with cortain embodiments of the present invention. For example, listening to a
song or watching a movie may be tagged with location/time and the data anonymized and
collected. The usage data can be analyzed to identify hotspots and recommendations based

on hotspots may be provided without departing from the scope of the present invention,

{0135}  Other exicnsions of the present disclosure are also conternplated. In one
embodiment, frequently visited places of a user and mining of crowd-sourced localized app
usage data may be used to provide a personalized recommendation of apps while preserving
privacy considerations. Tun one embodiment, recommended places to visit roay be presented
to the users of mobile based on their frequently used apps and the mining of crowd-sourced
localized app usage data while preserving privacy considerations. Using certain embodiments
deseribed above, 1t 1s possible to determine categories of apps that are localized. For
exaraple, categorics of apps (e.g., travel apps, productivity apps, free apps, games, ¢tc.) may

be tagged with location data. This usage data may be analyzed by the app recommendation

(49
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system. Categories of apps may then be recommended to a user based onlocation. To one
embodiment, anonynized crowd-sourced data may be used in for advertising. For example,
in 1Ads, the spatial distribution of the time users interacting with each 1Ad could be
estimated. The distribution may be used for determuning which 1Ads are presented at a given

location and/or time. The distribution may be used for determining pricing.

18136] The specific details of particular embodiments may be combined in any suitable
manner without departing from the spirit and scope of embodiments of the invention.
However, other embodiments of the invention may be divected to specific embodiments

relating to each individual aspect, or specific combinations of these individual aspects

{8137} The above description of exemplary embodiments of the invention has been
presented for the purposes of illustration and description. [t is not intended to be exhaustive
or to it the invention to the precise form described, and many modifications and variations
are possible in light of the teaching above. The ernbodiments were chosen and described in
order to best explain the principles of the invention and its practical applications to therchy
enable others skilled in the art to best utilize the invention in various embodiments and with

various modifications as are sutted to the particular use contemplated.

[8138] A recitation of "a”, "an” or "the" is intended to mean "one or more” ynless

spectfically indicated to the contrary.
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WHAT IS CLAIMED IS:

I. A method of recommmending locally relevant apps, the method
comprising!

triggering, on a mobile device, a localized app recommendation;

determining, by the mobile device, a location of interest for the localized app
reconumnendation;

querying a localized application ranking database with app hotspot data,
wherein the guery includes location data representing the location of interest;

receiving, from the localized application ranking database, one or more
clevant application recommendations based on the location data; and

displayving the one or more relevant application recommendations.

2. The method of claim 1, wherein the triggering of the localized app
reconunendation occurs when the raobile device coraes within a predeterrained radius of a

hotspot,

3 The method of claim 1, wherein the triggering of the localized app
recommendation occurs in response to a user request from a user interface of the mobile

device.

4. The method of claim 1, wherein the queryving of the localized

application ranking database occurs in response to a search input.

5. The method of claim 1, wherein displaying of the one or more relevant

applications includes a notification or an alert that is displayed on the mobile device.

6. The method of claim 1, wherein the localized application ranking

database is stored locally on the mobile device.

]
7
/

The method of claim 6, wherein the localized application ranking
database is pre-cached using an asynchronous delivery mechanism from a localized app

recommendation server.

. The method of clatm 1, wherein the location of interest is a current

focation of the mobile device,

(a
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g, The method of ¢laum 1, wheren the location of interest is a location

other than a current Jocation of the mobile device,

10.  The method of claim 1 further comprising:

ranking the one or more relevant app recommendations based on user data.

1L A method of discovering locally relevant apps, the method comprising:

displaying, on a user interface of a mobile device, a plurality of graphical
elements corresponding to a plurality of applications;

determining 3 set of locally relevant applications by querying a localized
application ranking database with app hotspot data, wherein the query inchudes location data
representing the location of interest;

determining a set of applications that are not locally relevant; and

visually distinguishing, on the user interface, graphical elements

corresponding to the set of identified locally relevant applications.

12 The method of claim 11, wherein visually distinguishing the graphical
elements includes one or more of modifying the color, saturation, position, size, or opacity of

the app icon.

i3, The method of claim 11, wherein the location of interest i1s a current

location of the mobile device.

14 The method of claim 11 further comprising:
launching a first application, wherein the first application 15 1n the set of
locally relevant applications, responsive to a user selection of a graphical element

corresponding to the first application.

15 The method of claim 11 forther comprising:
mnitiating a download of a first application, wherein the first applhication is in
the set of locally relevant applications, responsive to a user selection of a graphical clement

corresponding to the first application.
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I6. A method of recornmending locally relevant apps, the method
comprising:

cxecuting a first app on a mobtile device, wherein the first app includes data
cntries with location data;

extracting the location data from the data entries,

querving a localized application ranking database with app hotspot data,
wherein the query includes the location data ;

receiving, from the localized application ranking database, one or more
relevant application recommendations based on the location data; and

displaying the one or more relevant application recommendations,

17. The method of claim 16, wherein the localized application ranking

database is stored locally on the mobile device.

I&. The method of claim 17, wherein the localized application ranking
database is pre-cached using an asyuchronous delivery mechanism from a localized app

recommendation server,

19, The method of claim 16 further comprising:
receiving a selection of one or more relevant app recommendations; and

mitiating a download of the one or more applications selected.

26, The method of claim 16 further cormprising:
receiving a selection of one of the reconmumended apps; and

launching the selected recommended app.
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