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PLAYABILITY SERVICE APPLICATION PROGRAMMING INTERFACE

PRIORITY CLAIM
[0001] This application claims the benefit of priority of U.S. Provisional Application
Serial No. 62/468,706, titled “Geographic Data Application Programming Interface,” filed on

March 8, 2017, which is incorporated herein by reference for all purposes.

FIELD
[0002] The present disclosure relates generally to application programming interfaces for

providing geographic information to third-party developers.

BACKGROUND
[0003] Applications implemented on computing devices, such as mobile computing
devices (e.g., smartphones, tablets, smart watches, etc.) have been developed for a variety of
purposes, including business, social, health, and other purposes. These applications can
provide a user interface (e.g., a graphical user interface) for presenting information to a user
as well as allowing the user to interact with the application. Popular applications for mobile
computing devices include applications that make varied geographic information available to
users.
[0004] Application programming interfaces can allow applications implemented on
computing devices to interact with various services to provide information and functionality
to a user. Application programming interfaces can provide a tool for developers to easily
embed information, programming, services, frameworks, and structures into applications for
access by the user. For example, a service provider can provide a geographic data application
programming interface that can be used to provide third party developers a variety of map

data and signals for use in an application developed by the third party.

SUMMARY
[0005] Aspects and advantages of embodiments of the present disclosure will be set forth
in part in the following description, or may be learned from the description, or may be
learned through practice of the embodiments.
[0006] One example aspect of the present disclosure is directed to a computer-
implemented method for determining candidate locations for a playability service. The

method can include obtaining, by one or more computing devices, a plurality of location
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points. The method can further include filtering, by the one or more computing devices, the
plurality of location points to obtain a plurality of candidate location points based at least in
part on a suitability of each of the location points for use in generating location-based
application content. The method can further include generating, by the one or more
computing devices, a candidate location dataset based on the plurality of candidate location
points. The method can further include receiving, by the one or more computing devices, a
request for one or more of the plurality of candidate location points. The method can further
include providing, by the one or more computing devices, data associated with one or more
of the plurality of candidate location points in response to the request.

[0007] Another example aspect of the present disclosure is directed to a computing
device. The computing device includes one or more processors and one or more non-
transitory computer-readable media that store instructions. The instructions, when executed
by the one or more processors, cause the computing device to cause the computing device to
perform operations. The operations include obtaining a plurality of location points. The
operations further include filtering the plurality of location points to obtain a plurality of
candidate location points based at least in part on a suitability of each of the location points
for use in generating location-based application content. The operations further include
generating a candidate location dataset based on the plurality of candidate location points.
The operations further include receiving a request for one or more of the plurality of
candidate location points. The operations further include providing data associated with one
or more of the plurality of candidate location points in response to the request.

[0008] Another example aspect of the present disclosure is directed to one or more non-
transitory computer-readable media that store instructions that, when executed by one or
more processors of a computing system, cause the computing system to perform operations.
The operations include obtaining a plurality of location points. The operations further
include filtering the plurality of location points to obtain a plurality of candidate location
points based at least in part on a suitability of each of the location points for use in generating
location-based application content. The operations further include generating a candidate
location dataset based on the plurality of candidate location points. The operations further
include receiving a request for one or more of the plurality of candidate location points. The
operations further include providing data associated with one or more of the plurality of

candidate location points in response to the request.
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[0009] Other example aspects of the present disclosure are directed to systems, apparatus,
tangible, non-transitory computer-readable media, user interfaces, memory devices, and
electronic devices associated with an application programming interface for providing
geographic information, for instance, to developers of location based-gaming applications.
[0010] These and other features, aspects and advantages of various embodiments will
become better understood with reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate embodiments of the present disclosure and, together with the

description, serve to explain the related principles.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Detailed discussion of embodiments directed to one of ordinary skill in the art are
set forth in the specification, which makes reference to the appended figures, in which:
[0012] FIG. 1 depicts an overview of an example system for implementing a geographic
information service as part of a software application using an application programming
interface according to example embodiments of the present disclosure;
[0013] FIG. 2 depicts a block diagram of an example user device implementing a
software application according to example embodiments of the present disclosure;
[0014] FIG. 3 depicts a block diagram of an example data structure for game location
data according to example embodiments of the present disclosure;
[0015] FIG. 4 depicts a flowchart diagram of example operations for determining
candidate game locations for a playability service according to example embodiments of the
present disclosure;
[0016] FIG. 5 depicts a flowchart diagram of example operations for determining
candidate game locations at a user device according to example embodiments of the present
disclosure; and
[0017] FIG. 6 depicts a block diagram of an example system for a playable locations
service for a location-based application according to example embodiments of the present

disclosure.

DETAILED DESCRIPTION
[0018] Reference now will be made in detail to embodiments, one or more examples of

which are illustrated in the drawings. Each example is provided by way of explanation of the
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embodiments, not limitation of the present disclosure. In fact, it will be apparent to those
skilled in the art that various modifications and variations can be made to the embodiments
without departing from the scope or spirit of the present disclosure. For instance, features
illustrated or described as part of one embodiment can be used with another embodiment to
yield a still further embodiment. Thus, it is intended that aspects of the present disclosure
cover such modifications and variations.

[0019] Example aspects of the present disclosure are directed to application programming
interfaces (“APIs”) for providing geographic information in third party software applications
implemented on one or more computing devices, such as web-based software applications
implemented in a browser, locally-stored software applications, and other applications. In
some embodiments, the API can allow application developers to query and/or populate
geographic information provided by a geographic data provider or other source in their
software application. The API can allow the developer to easily customize and tailor the
experience to accommodate varying platforms and end use cases, such as location-based
gaming applications. While some of the embodiments and examples described herein are
related to location-based gaming applications, the embodiments are not limited to such.
Embodiments may be applicable to a variety of mobile services outside of gaming and used
in the development of safe, social, and immersive mobile applications.

[0020] More specifically, the API, when invoked by a software application implemented
on a computing device, can be configured to request and receive geographic information from
a data provider via a communication interface (e.g., over a network, such as the Internet).
The API can be configured to present geographic information (e.g., through a graphical user
interface component or through audio and/or vibratory cues) to provide a geographic
information service embedded in the software application. A geographic information service
can be an application (e.g., a software application) that provides geographic information (e.g.,
location identifiers, location scores, location suggestions, traffic patterns, usage patterns, map
geometry, map metadata, real-time signals, location updates, location datasets, etc.) that can
be used to generate intelligent and relevant suggestions for use in spawning objects, content,
and activities and/or styling an environment in third party applications, such as location-
based gaming applications.

[0021] In some embodiments, the API may provide a playability service to application
developers for use in creating a location aware application, such as a location-based gaming

application. For example, developers may need to make decisions regarding the locations to
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spawn objects, content, and/or activities within a game environment that are associated with
real world locations. Such real world locations need to be safe, appropriate, and accessible for
players, as well as ideal and fun for gameplay (e.g., not incentivizing users to enter restricted
areas). The API may provide a link to a central repository of geographic information
maintained by a geographic data provider which may be used to develop location datasets
indicative of safe, suitable, and/or ideal locations for a developer to spawn objects and
activities within a game environment. In some embodiments, the API may also provide
access to base map information (e.g., map geometry, map and/or location metadata, etc.)
which a developer may use to generate the application environment, such as a game world
within the application.

[0022] In some embodiments, the API may provide a playability service to developers
whereby the developer may query the geographic data provider for a dataset of location
suggestions for use within the developer’s application. In some embodiments, the playability
service may be a provided as a separate service from a base layer map service provided by
the geographic data provider. In some embodiments, the playability service may allow a
developer to query specific locations (e.g., by latitude and longitude, location descriptor, or
the like) and receive a location score, such as a confidence score, generated by the playability
service. The generation of the location score by the playability service may involve a using a
variety of signals and data types generated and/or stored by the geographic data provider or
may use a small subset of data types generated/stored by the geographic data provider. For
example, a developer may determine that a game object should be spawned every five square
miles unless the location has a location score falling below a desired level (e.g., the location
is not a safe, culturally appropriate, and/or legal location for game play and thus is assigned a
lower location score).

[0023] According to an example aspect of the present disclosure, in some embodiments, a
playability service may provide for generating a list or dataset of candidate locations for a
region or area. A playability service can provide candidate location data for one or more
candidate locations in a candidate location dataset for a developer to use within an
application, such as for placing in-game objects within a location-based gaming application.
In some implementations, a playability service can provide for generating the candidate
locations in multiple manners. For example, in some embodiments, a playability service can
provide for generating candidate location data based on defined locations associated with a

map of a region or area, such as points of interest associated with a region of a map.
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Additionally or alternatively, a playability service can provide for generating candidate
location data randomly for a region, for example, to ensure that there is a reasonable density
of candidate locations in a region to allow for effective placement of in-game objects within
the region.

[0024] In some embodiments, the playability service can receive requests from
developers (e.g., via an API call) for one or more candidate locations for use in generating
location-based application content, such as for placement of in-game objects in a location-
based gaming application, for example. In response to the request, the playability service can
provide data associated with one or more candidate locations from a candidate location
dataset based on parameters and/or constraints provided in the developer request.

[0025] In some embodiments, the playability service may provide the candidate location
data as scored and/or ranked data where the score and/or rank can be used by a developer, for
example, in selecting one or more locations from the candidate locations for a region for
generating application content, such as for the placement of in-game objects. In some
embodiments, the score for a candidate location point can represent a suitability measure of a
location point for use in generating location-based application content. For example, in some
embodiments, such as where candidate location data is generated based on point of interest
data associated with a region of a map, the candidate locations can be scored and/or ranked
based in part on one or more parameters and/or measures associated with the point of interest.
For instance, points of interest may be scored based on parameters and/or measures such as
popularity (e.g., including a number of visits to location/point of interest, number of search
queries directed to the point of interest), prominence (e.g., how well known the point of
interest is, number of photos captured of location/point of interest, etc.), landmarkiness (e.g.,
one or more signals used to determine locations/points of interest for display on a map),
basemap rank (e.g., one or more signals used to prioritize locations/points of interest for
display on a map), approachability, point of interest category, operating hours, and/or the
like.

[0026] Additionally, in some embodiments, candidate location ranks may be adjusted
based on developer feedback. For example, a candidate location rank can be adjusted by a
bonus amount or a penalty amount based on developer feedback on the category of the point
of interest. Additionally or alternatively, in some embodiments, such as where candidate
location data is generated randomly for a region, the candidate locations can be ranked based

on randomly generated scores.
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[0027] In some embodiments, the playability service may provide for filtering the
candidate location data to remove inappropriate locations (e.g., the location is not a safe,
culturally appropriate, and/or legal location for game play) from the candidate location data.
For example, where candidate location data is generated based on point of interest data
associated with a region, the geographic data provider can maintain a blacklist of
inappropriate points of interest (e.g., point of interest categories that are not appropriate for
game play). For instance, in some embodiments, a location blacklist may be generated based
on certain category parameters such as sensitive and/or age restricted points of interest.
[0028] Additionally or alternatively in some embodiments, such as where candidate
location data is generated randomly for a region, the candidate location data can be generated
based on a combined whitelist/blacklist approach. For example, a location whitelist can
comprise locations associated with roads that have pedestrian access and no pedestrian
restrictions. A location whitelist can also comprise locations associated with parks, gardens,
and/or woods within a region. A location blacklist can comprise locations associated with
dangerous geographic features (e.g., cliffs) and sensitive locations (e.g., cemeteries, sacred
sites, etc.). A location blacklist can also comprise locations that would be associated with
restricted point of interest categories, such as sensitive and/or age restricted categories. In
some embodiments, to randomly generate candidate location data, the location whitelist can
be filtered using the location blacklist (e.g., subtracting the blacklist locations from the
whitelist locations) with the candidate location data being generated from the remaining
whitelist locations.

[0029] The candidate location data can include a plurality of data fields describing the
candidate location points. For example, in some embodiments, the candidate location data
can include a location of the point (e.g., a latitude and longitude of the candidate location), a
place identifier, a score, and a location type.

[0030] In some embodiments, the latitude and longitude can represent the candidate
location snapped to a nearby road or other suitable location. For example, a point of interest
location often represents the center of the point of interest, but it may be more desirable (e.g.,
for game play) to return the closest location for the point of interest along a nearby road (e.g.,
the front of a store, restaurant, building, etc. along the road) or traversable path, such as a
sidewalk. In some cases, a point of interest may have an associated access point along a road
which can be used for the latitude and longitude of the candidate location. In some

embodiments, the point of interest location can be snapped to the closest road (e.g., road
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within a certain distance of the point of interest) or to a road associated with the point of
interest (e.g., the point of interest street address). This snapped point of interest location can
then be used for the latitude and longitude of the candidate location, rather than the center of
the point of interest location.

[0031] In some embodiments, the place identifier can be used to obtain additional
information about the candidate location, for example, information associated with the point
of interest. In some embodiments, the score can represent the quality or desirability of the
candidate location, for example, for use in placing in-game objects, and can be used to
generate a rank order for the candidate location data, as discussed herein. In some
embodiments, the type can identify the category of a point of interest (e.g., park, attraction,
store, transit station, etc.). In some embodiments, where the candidate location is a randomly
generated location that is not associated with a point of interest, the type may be unset or may
be a null value.

[0032] The playability service can provide access to the candidate location data to a
developer for use in generating locations in an application such as, for example, to provide
for placement of in-game objects in a location-based gaming application. For instance, in
some implementations, a developer can query the candidate location data to select a certain
number of locations from the candidate location for each subdivision of a region (e.g., within
each block, within a square mile, etc.). For instance, in some embodiments, a developer may
select game locations from the candidate location data based on the candidate location score,
the candidate location type, and/or the like. In some embodiments, the geographic data
provider may generate one or more candidate location datasets for a developer and may make
different candidate location datasets available to different developers and/or for different
applications.

[0033] For instance, in some embodiments, a developer may be able to tune the candidate
locations received via the API based on one or more signals or other data provided from the
developer. For instance, the developer can specify that the game is a social game. In that
regard, the playability service can serve candidate locations via the API that are more suitable
for a social game. More particularly, criteria and/or scores used to rank or prioritize the API
can be selected based on the data provided from the developer.

[0034] In some embodiments, the candidate locations provided to the developer via the
API can be selected based at least in part on data associated with application type or

application state from the developer so that the developer can tune the candidate locations
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received via the API. Application state can refer to, for instance, a state of game play in the
location based game. Depending on the state of game play and/or circumstances of the game,
different candidate locations can be served via the API. Application type can refer to the type
of location based application (e.g., style of game, etc.) using the candidate locations.
Depending on the application type, different candidate locations can be served via the APIL.
[0035] In some embodiments, the playability service may provide different masks or map
layers indicating the desirability of locations for use in game play. For example, the
playability service may analyze locations and determine whether a location is suitable for
game play (e.g., a good location), not suitable for game play (e.g., a bad location), or neutral
(e.g., undetermined). The playability service may allow a developer to query a certain area
and then provide these different location datasets for the requested area.

[0036] In some embodiments, the playability service may also consider a variety of
factors in determining location scores or layer assignments, such as pedestrian safety, time of
day, time of year, weather patterns, events, traffic patterns, and the like.

[0037] In some embodiments, the playability service provide flexibility in the location
scoring or layer assignment by incorporating third party input, such as feedback from
developers and users. Additionally, the playability service may allow for quickly
incorporating updated information in the location scoring or layer assignment, for example,
indicating locations that are undesirable (e.g., blacklisted) as soon as discovered.

[0038] In some embodiments, an API can provide a playable locations service (e.g.,
playable locations APIT) which may be associated with a playability service. The playable
locations service can provide for design-time building of a game world in a location-based
gaming application. The playable locations service can also provide for placement of run-
time game objects based on a player’s location. In some embodiments, the playable locations
service may provide for requesting playable locations in a region of interest and/or requesting
updated playable location data periodically.

[0039] In some embodiments, a location-based gaming application may be associated
with a game server which can augment playable location data with game-specific state data.
In such embodiments, the game server can call the playable locations service (e.g., via an API
call) to request a list of playable locations in a region and/or request updated playable
location data. In some embodiments, an application client (e.g., game client) can call the
playable locations service (e.g., via an API call) to request a list of playable locations in a

region or request updated playable location data.
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[0040] In some embodiments, the playable locations service can provide for responding
to requests for playable locations in a region of interest based on one or more filter criteria
received from an application (e.g., via an API call). For example, the playable locations
service can receive a request from an application, such as a location-based gaming
application, for playable locations specifying a region if interest for the playable locations
(e.g., region where location-based content is to be generated).

[0041] In some embodiments, the region of interest may be defined using one or more
representations. For example, in some embodiments, the region of interest may be
represented as a point and radius, where playable locations can be provided that are within a
given radius of the latitude and longitude of a point (e.g., a player’s location, etc.). In some
embodiments, the region of interest may be represented as a bounding box, defined by a first
latitude and longitude and a second latitude and longitude, where the bounding box can
provide for retrieving playable locations that are within some viewport. In some
embodiments, the region of interest may be represented by defined cells, where the cells are a
predefined manner for dividing the world into non-overlapping regions.

[0042] In some embodiments, the playable locations service can provide for including
one or more filter criteria in a request for playable locations in a region of interest. For
example, the filter criteria may specify a maximum number of playable locations to be
returned for a region of interest, where the playable locations service will try to find up to the
maximum number of locations in the desired region. In some embodiments, a default
maximum may be used if a maximum locations parameter is not included in a request, such
as returning up to 100 playable locations, for example.

[0043] In some embodiments, the filter criteria may specify a ranking method to be used
in selecting playable locations. For example, the ranking method may indicate that the
highest ranking locations within the region of interest should be returned. Alternatively, the
ranking method may indicate that randomly selected locations within the region of interest
should be returned, for example, to achieve more diversity in playable locations.

[0044] In some embodiments, the filter criteria may specify a minimum and/or maximum
location prominence for playable location to be returned. For example, in some
embodiments, a minimum location prominence parameter can be specified as one of a set of
prominence tiers, such as a default tier (e.g., non-points of interest including generated
locations); a first tier (e.g., lowest 90% of points of interest, unfrequented businesses, etc.); a

second tier (e.g., top 10% of points of interest, locally known landmarks, etc.); a third tier
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(e.g., top 1% of points of interest, well known locations, etc.); and a fourth tier (e.g., top
0.05% of points of interest, most popular and recognizable landmarks, etc.). In some
embodiments, a ranking method parameter and a prominence parameter can be combined,
such as to return the top ranked playable locations within a particular tier.

[0045] In some embodiments, the filter criteria may specify point of interest place types
for playable locations to be included and/or excluded. For example, a include types
parameter can specify particular place types to be returned in the playable locations, such as
where a developer wishes to place certain kinds of objects at specific types of places. An
exclude types parameter can specify particular types of place types to be excluded from the
returned playable locations, such as where developers want to avoid placing objects as
specific types of places that may be inappropriate for a particular game.

[0046] In some embodiments, the playable locations service can respond to the request
for playable locations with a list of the playable locations in the region of interest selected
based on any included filter criteria. For example, in some embodiments, the playable
locations service can return a list of playable locations including data associated with each of
the playable locations. In some embodiments, the data associated with a playable location
can include one or more of a unique identifier for the location, a place type for the location, a
prominence of the location, a score for the location, a center point of the location, a computed
snapped to road point for the location, an access point for the location (if applicable), a
timestamp for when the location metadata was last modified, and/or the like.

[0047] In some embodiments, the playable locations service may not return exactly the
same list of playable locations for successive identical requests. If a set of playable locations
is to be static for any period of time, the location identifiers can be stored and used to request
updated playable location data for the identified playable locations. For example, in some
embodiments, a game server can be used to maintain a set of playable locations for a
particular game and the API client on the game server can store at least the location
identifiers for the set of playable locations to allow for refreshing the location metadata
periodically.

[0048] In some embodiments, the playable locations service can provide for responding
to request to periodically refresh the location data for specific locations (e.g., using the
specific location identifiers) if a location is persisted within an application. For example, the
playable locations service can receive a request from an application, such as a location-based

gaming application, to refresh the location metadata for one or more playable locations
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identified by specific location identifiers. In some embodiments, the request to refresh
playable location metadata can include the location identifiers of the playable locations to be
refreshed as well as a last modified since timestamp parameter to exclude playable location
where the metadata has not been modified since the specified timestamp.

[0049] In some embodiments, the playable locations service can respond to the request
refresh playable location metadata with a list of the specified playable locations and the
associated location metadata. In some embodiments, the location metadata included in the
response can include a unique identifier for the location, a place type for the location, a
prominence of the location, a score for the location, a center point of the location, a computed
snapped to road point for the location, an access point for the location (if applicable), a
timestamp for when the location metadata was last modified, and/or the like.

[0050] The location metadata can also include a location status (e.g., active, temporarily
inactive (such as where a location is unreachable due to current conditions such as
construction or a special event), removed). If the location status is “removed” or
“temporarily inactive,” the location metadata can include a status reason, such as inaccessible
(e.g., unsuitable due to being unsafe, unreachable, not open to the public, etc.), obsolete (e.g.,
entity at the location has permanently closed, etc.), replaced (e.g., the location has been
merged into another location, etc.), and/or the like. If the location status is “removed” and
the status reason is “replaced,” the location metadata cans include a location identifier for the
new location that replaces the removed location. In some embodiments, for removed
locations, the location metadata will reflect the last state before the location was removed.
[0051] In some embodiments, the API may provide a geo query service to application
developers for use in creating a location aware application, such as a location-based gaming
application. For example, the geo query service may allow developers to query one or more
data types of a geographic data provider’s underlying data layer (e.g., the stored data types
underlying the geographic data provider’s sophisticated model of the real world). In some
embodiments, the geo query service may allow developers to query one or more types over a
particular region and use the resulting information in determining how to style the application
environment (e.g., the game world). The geo query service may allow a developer to query
the map geometry, tailor the development of the game environment based on the map
geometry, and adjust the content of the game environment to enable more interesting game
play. In some embodiments, the geo query service may provide data regarding map geometry

(e.g., the polygons that make up a map), metadata, and the like which may allow the
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developer to make relevant decisions on styling the game environment for an area as well as
the type of content to spawn in an area. In some embodiments, the geo query service may
provide a cloud based service for analyzing map facts for use in a developer’s game design
decisions. For example, based on information provided by the geo query service, the
developer may decide that a real-world area that has a number of parks could be styled as a
tropical region in the game environment, or that a region with few buildings may be an area
to build up interesting in-game features and environment.

[0052] In some embodiments, the API may provide a location-based fraud detection
service to application developers for use in a location aware application, such as a location-
based gaming application, such as to discourage players cheating in a game. For example, the
location-based fraud detection service may aggregate a plurality of signals and provide
analysis of the aggregated signals to determine if users are violating terms of service, such as
by spoofing their location. In some embodiments, the location-based fraud detection service
may analyze Wi-Fi scan data dumps to perform user location authentication and identify
potential fraudulent user locations. In some embodiments, the location-based fraud detection
service could analyze a plurality of sensor data signals regarding user movement to identify
potential user fraud. For example, knowing generally how long it takes a user to move from
one location to another location, the location-based fraud detection service could detect
anomalies in the user movement patterns that may indicate fraud (e.g., could a user
realistically move in that manner).

[0053] In some embodiments, the API may provide geographic information allowing a
developer to link valuable game resources to real world locations, for example, to encourage
player interaction with the real world environment. The API may allow a developer to
discover and understand the types of locations (e.g., businesses) that are within reachable
distances of the users. For example, the API may provide developers with geographic
information including the properties of businesses in a given area (e.g., type of business,
number of businesses of a particular type, operating hours, etc.) to allow the developers to
appropriately map game resources to real world locations (e.g., map a rare resource to a rare
type of business, allow some resources to move and some to remain in static locations, etc.).
[0054] In some embodiments, the API may also provide geographic information allowing
a developer to understand how an application (e.g., a location-based game) is driving foot
traffic and how much traffic it is driving to allow for appropriate changes to game content.

For example, the API may provide information regarding events and where crowds may
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develop to allow a developer to more quickly generate resources where there may be a large
number of users. In some embodiments, the API may provide information on user patterns
(e.g., based on cloud analytics) to understand user behavior (e.g., player behavior downtown
versus player behavior in the suburbs, play at night versus play during the day, play in good
weather versus play in bad weather, comparison of play in differing geographic regions, etc.)
and allow for game adjustments based on the patterns.

[0055] In some embodiments, the API may provide information, including an
understanding of how an application drives foot traffic, allowing a developer to adapt an
application to encourage connecting users with the businesses and the world around them.
For example, some business may be eager to connect with users (e.g., become locations
where resources are spawned), while other businesses (e.g., medical facilities) will not be
eager to have crowds of users near entrances to their facilities. In some embodiments. The
API may provide information regarding a centralized catalog of businesses to allow the
developer to make such appropriate decisions regarding game design, such as by pairing
business information with player behavior and enabling a developer to evolve game play in a
way that is responds to the player’s environment and relevant to both the players and the
businesses around them.

[0056] In some embodiments, the API may allow developers to use map properties to
design game play. The API may provide developers to understand the real world
environment around their users in detail to use in designing or adjusting game play. For
example, the API may provide information to developers regarding where game play is
incentivizing users to go and allow for making adjustments accordingly. The API may
provide developers with information regarding the properties of the regions the players are in
and use the environment properties (e.g., urban environment versus rural environment) to
effectively design or adjust game play. In some embodiments, the API may provide detail to
allow developers to influence the game play, such as how geography should influence game
content or activities, how weather should influence user actions, how travel modes should
influence game play, and the like.

[0057] In some embodiments, the API may allow developers to incorporate real time
information into an application (e.g., location-based game), for instance, to make the
application more dynamic. For example, changes in the time of day may adjust the look and
feel of the game and incentivize different types of user activities or modify placement of

resources (e.g., not spawning resources at a business when it is closed). The API may
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provide information about real-time events allowing developers to provide for spawning
special and/or temporary resources during events, such as to encourage more social
interactions and integration.

[0058] FIG. 1 depicts an overview of an example system 100 for implementing a
geographic data service as part of a software application using a geo/games API according to
example embodiments of the present disclosure. The system 100 can include a user device
112 that can receive geographic data from a geographic data provider 114 via a
communication network 116. The user device 112 can be, for instance, a smartphone, tablet,
wearable device, laptop, desktop, mobile device, device capable of being carried by a user
while in operation, display with one or more processors, vehicle system, or other user device
112.

[0059] A software application 120 can be implemented on the user device 112. The
software application can be, for instance, a developer application, a browser, a game
application, an application used to assist with delivery, a social media application, or other
software application that may need to provide geographic information to a user. The
software application 120 can be stored locally on the user device 112 or can be, for instance,
a web application accessed via a browser implemented on the user device 112. In some
embodiments, the software application 120 can be developed by a third party entity that is
independent of and/or not affiliated with an entity associated the geographic data provider
114.

[0060] The software application 120 can invoke a geo/games API 130 to access and
provide geographic data from the geographic data provider 114 via the communication
network 116 so that a geographic data service can be embedded in the software application
120. Example aspects of the present disclosure are discussed with accessing data from a
remote geographic data provider 114 for purposes of illustration and discussion. Those of
ordinary skill in the art, using the disclosures provided herein, will understand that the API
130 can access data from other sources, such as local sources or applications located on the
user device 112.

[0061] The geographic data service can present geographic information (e.g., map
geometry, map metadata, location properties, location datasets, real time signals, location
intelligence) to a user. The user may be a third party developer who may use the geographic
information in providing a location aware application such as a location-based game. For

example, the geographic information may provide the developer with intelligent and relevant
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suggestions of where to spawn objects or activities within a game environment that align with
real world locations that are safe, appropriate, and ideal locations for game play.

[0062] Referring back to FIG. 1, the API 130 can be configured to interface with a
geo/games engine 140 implemented by the geographic data provider 114. The geo/games
engine 140 can be configured to, for instance, access mapping data and signals, create and/or
update location datasets based on various events or feedback, generate location intelligence
signals, and respond to requests for geographic data from the API 130. In some
embodiments, the geographic data provider 114 can include one or more servers, such as web
servers. The one or more servers can include one or more processors and one or more
memory devices. The one or more memory devices can store computer-readable instruction
to implement, for instance, the geo/games engine 140. In some embodiments, the geo/games
engine 140 can access data associated, for instance, with a geographic information system
115. The geographic information system 115 can include data that indexed by geographic
coordinates of its elements. The data associated with the geographic information system 115
can include, for instance, map data, route data, geographic imagery, data associated with
various waypoints (e.g., business listing names, addresses, geographic coordinates, etc.), real-
time signals (e.g., usage or traffic patterns), and other data.

[0063] The application 120 can implement a geographic information service by
interacting with the geographic data provider 114 via the API 130 over the network 116. The
network 116 can be any type of communications network, such as a local area network (e.g.
intranet), wide area network (e.g. Internet), cellular network, or some combination thereof.
The network 116 can also include a direct connection. In general, communication can be
carried via network 116 using any type of wired and/or wireless connection, using a variety
of communication protocols (e.g. TCP/IP, HTTP, SMTP, FTP), encodings or formats (e.g.
HTML, XML), and/or protection schemes (e.g. VPN, secure HTTP, SSL).

[0064] FIG. 2 depicts an example user device 112 configured to implement a geo/games
API 130 according to example embodiments of the present disclosure. As shown, the user
device 112 includes an instruction memory 152, one or more processors 54 configured to
execute instructions stored in the memory 152, a display device 156, a network interface 158
that supports network communications, and a storage memory 160. For clarity, the
instruction memory 152 and the storage memory 160 are illustrated separately. It will be
understood, however, that the components 152 and 160 also can be regions within the same

memory module. More generally, the user device 112 can include one or several additional

16



WO 2018/164739 PCT/US2017/062183

processors, memory devices, network interfaces, which may be provided separately or on a
same chip or board. Further, the components 152 and 160 may include persistent memory
(e.g., flash memory), volatile memory (e.g., RAM), or both, or other suitable memory.

[0065] The instruction memory 52 can store sets of instructions of an operating system
(OS) 170, a geo/games API 130, and a software application 120. The OS 170 can be a
mobile OS developed specifically for mobile devices. As such, the OS 170 can include
functions that allow the software application to access data such as wireless network
parameters (e.g., identity of the wireless network, quality of service), as well as invoke such
services as telephony, location determination (e.g., via global positioning service (GPS) or
WLAN), wireless network data call origination, etc. In other implementations, the OS 170 is
a general-purpose operating system that operates on both mobile and stationary devices, such
as smartphones and desktop computers, for example. In some example implementations, the
OS includes or based upon an Android® mobile operating system developed by Google Inc.
or similar operating system to implement an Android operating platform. However, other
suitable operating systems can be used without deviating from the scope of the present
disclosure.

[0066] The software application 120 can be, for example, a developer application, a
navigation application, gaming application, an application to assist with delivery, a social
media application, etc. Further, the software application 120 can be a web browser
application that invokes the geo/games API 130 to provide geographic information within an
allocated portion of a browser window. In general, the geo/games API 130 can be made
available to any suitable software application that executes on the user device 120. Also,
multiple different software applications may invoke the geo/games API 130.

[0067] As discussed above, the software application 120 can invoke the geo/games API
130 to embed a geographic information service in the software application 120. For instance,
in one example, a software application 120 can provide one or more queries to the geo/games
API 130. The geo/games API 130 can request geographic data from a remote geographic
data provider to determine location information (e.g., location scores, location suggestions,
traffic patterns, usage patterns, map geometry, map metadata, real-time signals, etc.) based on
the one or more queries. The geo/games API 130 can include sets of instructions to control
the presentation of geographic information to the user as part of the geographic information

service.
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[0068] In some embodiments, the positioning system can include one or more devices or
circuitry for determining the position of a device. For example, the positioning device can
determine actual or relative position by using a satellite navigation positioning system (e.g. a
GPS system, a Galileo positioning system, the GLObal Navigation satellite system
(GLONASS), the BeiDou Satellite Navigation and Positioning system), an inertial navigation
system, a dead reckoning system, based on IP address, by using triangulation and/or
proximity to cellular towers or WiF1 hotspots, beacons, and the like and/or other suitable
techniques for determining position.

[0069] The API 130 can be implemented as one or several functions, a data structure, etc.
Further, the API 130 may include compiled code that executes directly on the processor(s)
154 or, alternatively, instructions in any other form such as a scripting language interpreted at
runtime by the application 120. The API 130 in one example implementation includes well-
documented prototypes of several functions which a developer can include in the code of the
software application 120, as well as instructions that implement these functions. In some
embodiments, the API 130 can be provided to the developer as a static library.

[0070] FIG. 3 depicts a block diagram of an example output data structure 300 for
candidate location data according to example embodiments of the present disclosure. As
described herein, candidate location data can be generated by a playability service for use in
applications, such as location-based gaming applications, based on map points of interest,
and/or generated randomly. In some embodiments, the playability service can generate an
output candidate location dataset, such as candidate locations dataset 300. In some
embodiments, a candidate location dataset 300 can include candidate locations for one or
more regions 302.

[0071] A candidate location dataset 300 can include a plurality of fields which describe
the candidate locations. For example, in some embodiments, the candidate location dataset
300 can include a latitude 304 and a longitude 306 of the candidate location, a place identifier
308, a score 310, and a location type 312. In some embodiments, the latitude 304 and
longitude 306 of the candidate location can represent an access point for a point of interest
along a road and/or can represent the point of interest snapped to a nearby road (e.g., the
closest location for the point of interest along a nearby road).

[0072] In some embodiments, the place identifier 308 can be used to obtain additional
information about the candidate location, for example, information associated with a point of

interest at the candidate location. In some embodiments, the score 310 can represent the
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quality or desirability of the candidate location, for example, for use in placing in-game
objects, and can be used to generate a rank order for the candidate location data. In some
embodiments, the type 312 can identify a point of interest category (e.g., park, attraction,
store, transit station, etc.).

[0073] A playability service can provide access to the candidate location dataset 300 to a
developer for use in generating locations in an application such as, for example, to provide
for placement of in-game objects in a location-based gaming application. For instance, in
some embodiments, a playability service can provide for a developer to query or export all or
part of the candidate location dataset 300.

[0074] FIG. 4 depicts a flowchart diagram of example operations for determining
candidate game locations for a playability service according to example embodiments of the
present disclosure.

[0075] At 402, a computing system, such as geo data provider 114, for example, can
obtain a plurality of location points associated with a region of a map. In some
implementations, the location points can be associated with points of interest in a map region
and/or can be location points associated with roads, parks, gardens, woods, and/or the like in
a map region.

[0076] At 404, the computing system can filter the obtained location points to exclude
locations that may be inappropriate for use in an application (e.g., location points that would
provide poor playability in a location-based gaming application, such as location points that
are restricted, unsafe, and/or the like). For example, in some embodiments, obtained location
points (e.g., points of interest) may be filtered using a blacklist comprising points of interest
associated with sensitive and/or age-restricted categories. In some embodiments, obtained
location points may comprise a location whitelist (e.g., roads that have pedestrian access and
no pedestrian restrictions, parks, gardens, woods, and/or the like) which can be filtered using
a location blacklist (e.g., inappropriate geographic features, sensitive locations, points of
interest associated with sensitive and/or age-restricted categories, and/or the like).

[0077] At 406, the computing system can generate scores for the location points. In some
embodiments, the score for a candidate location point can represent a suitability measure of a
location point for use in generating location-based application content. For example, in some
embodiments, the location points can be scored based in part on one or more parameters

and/or measures associated with a point of interest. For instance, points of interest may be
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scored based on parameters such as popularity, prominence, landmarkiness, basemap rank,
approachability, point of interest category, operating hours, and/or the like.

[0078] For example, in some embodiments, a location point score can be based at least in
part on a number of visits to the location point. In some embodiments, a location point score
can be based at least in part on a number of photos captured of the location point. In some
embodiments, a location point score can be based at least in part on one or more signals that
are used to determine and/or prioritize location points for display in a geographic information
system (e.g., for display on a map, etc.).

[0079] Additionally, in some embodiments, candidate location ranks may be adjusted
based on developer feedback. For example, a candidate location rank can be adjusted by a
bonus amount or a penalty amount based on developer feedback on the category of the point
of interest. Additionally or alternatively, in some embodiments, such as where candidate
location points are generated randomly for a region, the candidate locations can be ranked
based at least in part on randomly generated scores.

[0080] At 408, the computing system can generate a ranked candidate location dataset
based on the scored filtered location points (e.g., candidate location points).

[0081] At 410, the computing system can receive a request for one or more candidate
location points. For example, in some embodiments, the computing system can receive a
request for one or more candidate locations from a developer (e.g., via an API call) for use in
generating location-based application content, such as for placement of in-game objects in a
location-based gaming application, for example.

[0082] At 412, the computing system can provide, in response to the request, data
associated with one or more candidate location points included in the candidate location
dataset (e.g., via an API call) for use in an application, such as a location-based gaming
application. In some embodiments, the computing system can provide data associated with
one or more candidate location points based on one or more parameters and/or constraints
provided in the request.

[0083] FIG. 5 depicts a flowchart diagram of example operations 500 for determining
game locations to be used by an application at a user device according to example
embodiments of the present disclosure.

[0084] At 502, a computing device, such as user device 112, for example, can invoke an
APl installed on the computing device to request one or more of a candidate location points.

For example, a software application, such as a location-based gaming application, installed
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on the computing device can invoke an API installed on the computing device. The API can
generate a call to a data provider, such as a playability service, for example, to request one or
more candidate location points for use in generating location-based application content.
[0085] At 504, the computing device can receive, via the API, data associated with one or
more candidate location points in response to the request.

[0086] At 506, the computing device can provide, via the API, the data associated with
one or more candidate location points for use in the software application that invoked the
APIL. For example, the API can provide the data associated with one or more candidate
location points received from the data provider to the calling software application such the
software application can use the data associated with one or more candidate location points to
generate location-based application content within the software application.

[0087] FIG. 6 depicts a block diagram of an example system 600 for determining
candidate game locations in an application according to example embodiments of the present
disclosure. The system 600 can include a game client 602 (e.g., installed on a user device,
etc.), a game server 604 (e.g., maintained by the application developer, a game state/locations
cache 606 (e.g., maintained by the application developer), a playable locations API 608 and a
playable location database 610, both maintained by a data provider.

[0088] In some embodiments, a location-based gaming application, such as game client
602, may be associated with a game server, such as game server 604, which can augment
playable location data with game-specific state data. In such embodiments, the game server
can call the playable locations API 608 to request a list of playable locations in a region or
request updated playable location data.

[0089] The playable locations API 608 can select playable locations from the playable
locations database 610 based on criteria supplied with the request from the game server 604,
as described herein. The playable locations API 608 can return the playable locations (and
associated metadata) to the game server 604. The game server 604 can use the playable
locations metadata to generate location-based game content for the game client 602.

[0090] In some embodiments, the game server 604 can store game state and playable
location metadata to a game state/locations cache 606 and use the game state and playable
location metadata to generate location-based game content for the game client 602. In some
embodiments, the game server 604 can use playable location metadata (e.g., location

identifiers) to call the playable locations API 608 to request refreshed location metadata for
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the specified playable locations. The playable locations API 608 can return the playable
locations metadata for the specified playable locations to the game server 604.

[0091] Alternatively, in some embodiments, a game server 604 may not be included and
the game client 602 may call the playable locations API 608 to request a list of playable
locations in a region and/or request updated playable location data.

[0092] While the present subject matter has been described in detail with respect to
specific example embodiments thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may readily produce alterations to,
variations of, and equivalents to such embodiments. Accordingly, the scope of the present
disclosure is by way of example rather than by way of limitation, and the subject disclosure
does not preclude inclusion of such modifications, variations and/or additions to the present

subject matter as would be readily apparent to one of ordinary skill in the art.
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WHAT IS CLAIMED IS:

1. A computer-implemented method for determining candidate locations for a
playability service, the method comprising:

obtaining, by one or more computing devices, a plurality of location points;

filtering, by the one or more computing devices, the plurality of location points to
obtain a plurality of candidate location points based at least in part on a suitability of each of
the location points for use in generating location-based application content;

generating, by the one or more computing devices, a candidate location dataset based
on the plurality of candidate location points;

receiving, by the one or more computing devices, a request for one or more of the
plurality of candidate location points; and

providing, by the one or more computing devices, data associated with one or more of

the plurality of candidate location points in response to the request.

2. The computer-implemented method of claim 1, wherein the request is received

via an application programming interface call.

3. The computer-implemented method of claim 1, wherein the candidate location
dataset is generated based at least in part on a score associated with suitability for use in
generating location-based application content for each of the plurality of the candidate

location points.

4. The computer-implemented method of claim 3, wherein the score is based on

a number of visits to the location point.

5. The computer-implemented method of claim 3, wherein the score is based at

least in part on a number of user generated photos captured of the location point.

6. The computer-implemented method of claim 3, wherein the score is based on

a signal used to prioritize the location point for display in a geographic information system.

7. The computer-implemented method of claim 1, wherein the plurality of

location points are filtered based at least in part on a blacklist.
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8. The computer-implemented method of claim 1, wherein the candidate location
dataset comprises, for each location point, geographic position data, a location identifier, and
a score associated with suitability of the location point for use in generating location-based

application content.

0. The computer-implemented method of claim 1, wherein the location-based

application content is associated with a location-based game.

10. A computing device comprising:

one or more processors; and

one or more non-transitory computer-readable media that store instructions
that, when executed by the one or more processors, cause the computing device to perform
operations, the operations comprising:

accessing a candidate location dataset based on the plurality of candidate
location points;

receiving a request for one or more of the plurality of candidate location
points; and

providing data associated with one or more of the plurality of candidate

location points in response to the request.

11.  The computer device of claim 10, wherein the request is received via an

application programming interface call.

12.  The computer device of claim 10, wherein the plurality of candidate location
points are determined for providing in response to the request based at least in part on player

location.

13.  The computer device of claim 12, wherein the candidate location data set is
determined based at least in part on one or more of’

a number of visits to the location point;

a number of user generated photos captured of the location point; and

a signal used to prioritize the location point for display in a geographic information

system.
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14. The computer device of claim 10, wherein the plurality of location points are

filtered based at least in part on a blacklist.

15.  The computer device of claim 10, wherein the candidate location dataset
comprises, for each location point, geographic position data, a location identifier, and a score
associated with suitability of the location point for use in generating location-based

application content.

16. The computer device of claim 10, wherein the location-based application

content is associated with a location-based game.

17. One or more non-transitory computer-readable media that store instructions
that, when executed by one or more processors of a computing system, cause the computing
system to perform operations, the operations comprising:

obtaining a plurality of location points;

filtering the plurality of location points to obtain a plurality of candidate location
points based at least in part on a suitability of each of the location points for use in generating
location-based application content;

generating a candidate location dataset based on the plurality of candidate location
points;

receiving a request for one or more of the plurality of candidate location points; and

providing data associated with one or more of the plurality of candidate location

points in response to the request.

18. The one or more non-transitory computer-readable media of claim 17, wherein
the candidate location dataset is generated based at least in part on a score associated with
suitability for use in generating location-based application content for each of the plurality of

the candidate location points.

19. The one or more non-transitory computer-readable media of claim 18, wherein
the score is based at least in part on one or more of:

a number of visits to the location point;
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a number of user generated photos captured of the location point; and
a signal used to prioritize the location point for display in a geographic information

system.

20. The one or more non-transitory computer-readable media of claim 17, wherein

the plurality of location points are filtered based at least in part on a blacklist.

21.  The computer-implemented method of claim 2, wherein the application
programming interface call is received from a API on a user device, the API being invoked
by a software application also installed on the device, wherein upon receipt of the data
associated with the one or more of the plurality of candidate location points, the API

functions to provide the data to the software application for use in the software application.

22. A computer-implemented method for obtaining candidate locations for use in
a software application installed on a user device, the user device being configured to
communicate with a remote data provider, the remote data provider being configured to
obtain a plurality of location points, to filter the plurality of location points to obtain a
plurality of candidate location points based at least in part on a suitability of each of the
location points for use in generating location-based application content, and to generate a
candidate location dataset based on the plurality of candidate location points, the method
comprising:

invoking, by the software application, an API installed on the user device to request
one or more of the plurality of candidate location points from the remote data provider;

receiving, by the API, data associated with one or more of the plurality of candidate
location points from the remote data provider; and

providing, by the API, the data associated with one or more of the plurality of

candidate location points for use in the software application.

23. The computer-implemented method of any one of claims 1, 2, 21, or 22,
wherein the candidate location dataset is generated based at least in part on a score associated
with suitability for use in generating location-based application content for each of the

plurality of the candidate location points.
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24.  The computer-implemented method of claim 23, wherein the score is based on

a number of visits to the location point.

25.  The computer-implemented method of claim 23 or 24, wherein the score is

based at least in part on a number of user generated photos captured of the location point.

26. The computer-implemented method of any one of claims 23 to 25, wherein the
score is based on a signal used to prioritize the location point for display in a geographic

information system.

27. The computer-implemented method of any one of claims 1, 2, or 21 to 26,

wherein the plurality of location points are filtered based at least in part on a blacklist.

28. The computer-implemented method of any one of claims 1, 2, or 21 to 27,
wherein the candidate location dataset comprises, for each location point, geographic position
data, a location identifier, and a score associated with suitability of the location point for use

in generating location-based application content.

29. The computer-implemented method of any one of claims 1, 2, or 21 to 28,

wherein the location-based application content is associated with a location-based game.

30. The computer-implemented method of any one of claims 1, 2, or 21 to 29,

wherein the candidate locations are determined based at least in part on developer feedback.

31. The computer-implemented method of claims 1, 2, or 21 to 30, wherein the

developer feedback is indicative of application type.

32. The computer-implemented method of claims 1, 2, or 21-31, the candidate

locations are playable locations determined based on a player’s position.

33. A computing device comprising:

one or more processors, and
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one or more non-transitory computer-readable media that store instructions
that, when executed by the one or more processors, cause the computing device to perform a

method according to any one of claims 1, 2, or 21 to 32.

34. One or more non-transitory computer-readable media that store instructions
that, when executed by one or more processors of a computing system, cause the computing

system to perform a method according to any one of claims 1, 2, or 21 to 33.
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