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DETERMINING LOCATION INFORMATION USING A LOCATION DATA POINT
PROVIDED BY A COMPUTING DEVICE

BACKGROUND

[0001] Some on-demand services may arrange for transport to be provided for a user
by a driver of a vehicle. In some cases, the user and the driver can each operate a
computing device to communicate with a system that arranges the transport. To facilitate
the transport, the system can provide location information for the transport to the
computing devices of the user and the driver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1 illustrates an example system to determine location information using a
location data point, under an embodiment.

[0003] FIGS. 2A and 2B illustrate example methods for determining location

information, according to an embodiment.

[0004] FIG. 3 illustrates an example method for determining location information,

according to another embodiment.

[0005] FIG. 4 is a block diagram that illustrates a computer system upon which

embodiments described herein may be implemented.

[0006] FIG. 5 is a block diagram that illustrates a mobile computing device upon which

embodiments described herein may be implemented.

DETAILED DESCRIPTION

[0007] Examples described herein provide for a system that receives a location data

point from a computing device and determines location information corresponding to that
location data point for purposes of providing location-based services. In one example, the
system can determine which resource to use to determine the location information, based

on which resources are available or accessible by the system.

[0008] According to an example, the system can receive a location data point, such as a
global positioning system (GPS) data point, from a client computing device. The location
data point can comprise a latitude, a longitude, and an error value. The system can
perform a reverse geocoding process for the location data point to determine the
corresponding location information or address. In one example, the system can first
determine whether the location data point is within a predefined region of a plurality of
predefined regions that have been configured by a user (e.g., an administrator) of the

system. The plurality of predefined regions can be stored, for example, in a database
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accessible by the system. If the location data point is within a predefined region, the
location information corresponding to the predefined region can be identified and

transmitted to the client device.

[0009] If the location data point is not within a predefined region, the system can
determine whether a third-party reverse geocoding service is available or accessible for
translating or converting the location data point to an address, such as a street address. In
some examples, the system can communicate with a plurality of third-party reverse
geocoding services. If a third-party reverse geocoding service is accessible for translating
the location data point to an address, the system can transmit a request to the third-party
reverse geocoding service, which includes the location data point, and can receive the

corresponding address. The address can then be transmitted to the client device.

[0010] In some cases, the third-party reverse geocoding service(s) may not be
available for or accessible by the system. In such situations, the system can determine
whether a map database of the system (e.g., an internal database maintained by the
system) is available for translating the location data point to the address. If the map
database is available, the system can retrieve a stored address from the map database
using the location data point and transmit the retrieved address to the client device. If the
map database is unavailable (or if no address is found that corresponds to the location
data point), the system can identify a specified text string to be transmitted to the client
device. In this manner, the system 100 can perform a reverse geocoding process based on

a predetermined hierarchy or order.

[0011] Still further, the system can also receive a request for a transport service from
the client device. The request for transport can include a location data point
specified/selected by the user of the client device (e.g., either the previously transmitted
location data point or a new location data point). The system can select a driver capable of
providing the transport service based on the location data point of the request for
transport. According to some examples, the system can determine whether the preferred
language of the user of the client device matches the preferred language of the selected
driver. If the preferred languages match, the system can transmit the determined location
information/address to the device of the driver. On the other hand, if the preferred
languages do not match, the system can perform the reverse geocoding process, e.g., on
behalf of the driver, to determine the location information or address in the preferred

language of the driver.

[0012] As used herein, a client device, a driver device, and/or a computing device refer
to devices corresponding to desktop computers, cellular devices or smartphones, personal

digital assistants (PDAs), laptop computers, tablet devices, television (IP Television), etc.,
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that can provide network connectivity and processing resources for communicating with
the system over a network. A driver device can also correspond to other devices of a
transit object, or custom hardware, etc. The client device and/or the driver device can also

operate an application configured to communicate with the system.

[0013] Still further, the system, for example, can enable location-based services (such
as a transportation service, a delivery service, an entertainment service) to be arranged
between individuals using the computing devices described. As an example, a user can
request an on-demand service, such as a transportation or delivery service (e.g., food
delivery, messenger service, food truck service, or product shipping) or an entertainment
service (e.g., mariachi band, string quartet), and the system can select a service provider,
such as a driver, food provider, band, etc., that uses devices that communicate with the

system.

[0014] 1In still another example, multiple location data points are received over one or
more networks, wherein the multiple location points are communicated from one or more
client devices over a duration of time. In response to receiving each of the multiple location
data points, a data store is accessed that includes a plurality of predefined geofences, in
order to determine whether that location data point is within a predefined region of any of
the plurality of predefined geofences. At least one of the plurality of predefined geofences
is configured by a user of the system. For at least one location data point that is not within
a predefined region, (i) a determination is made as to another resource is to be used to
provide location information to the client device. One or more third-party reverse
geocoding services are also determined to translate the location data point. A request is
transmitted to a third-party reverse geocoding service to translate each of the multiple
location data points to a street address, where the request including the location data
point. A corresponding street address is received for each of the multiple location data
points. For each of the multiple location data points, the corresponding street address is

transmitted to a client device that communicated the location data point.

[0015] One or more examples described herein provide that methods, techniques, and
actions performed by a computing device are performed programmatically, or as a
computer-implemented method. Programmatically, as used herein, means through the use
of code or computer-executable instructions. These instructions can be stored in one or
more memory resources of the computing device. A programmatically performed step may

or may not be automatic.

[0016] One or more examples described herein can be implemented using
programmatic modules, engines, or components. A programmatic module, engine, or

component can include a program, a sub-routine, a portion of a program, or a software
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component or a hardware component capable of performing one or more stated tasks or
functions. As used herein, a module or component can exist on a hardware component
independently of other modules or components. Alternatively, a module or component

can be a shared element or process of other modules, programs or machines.

[0017] Some examples described herein can generally require the use of computing
devices, including processing and memory resources. For example, one or more examples
described herein may be implemented, in whole or in part, on computing devices such as
servers, desktop computers, cellular or smartphones, personal digital assistants (e.g.,
PDAs), laptop computers, printers, digital picture frames, network equipment (e.g.,
routers) and tablet devices. Memory, processing, and network resources may all be used in
connection with the establishment, use, or performance of any example described herein

(including with the performance of any method or with the implementation of any system).

[0018] Furthermore, one or more examples described herein may be implemented
through the use of instructions that are executable by one or more processors. These
instructions may be carried on a computer-readable medium. Machines shown or described
with figures below provide examples of processing resources and computer-readable
mediums on which instructions for implementing examples described herein can be carried
and/or executed. In particular, the numerous machines shown with examples described
herein include processor(s) and various forms of memory for holding data and instructions.
Examples of computer-readable mediums include permanent memory storage devices,
such as hard drives on personal computers or servers. Other examples of computer
storage mediums include portable storage units, such as CD or DVD units, flash memory
(such as carried on smartphones, multifunctional devices or tablets), and magnetic
memory. Computers, terminals, network enabled devices (e.g., mobile devices, such as
cell phones) are all examples of machines and devices that utilize processors, memory, and
instructions stored on computer-readable mediums. Additionally, examples may be
implemented in the form of computer-programs, or a computer usable carrier medium

capable of carrying such a program.
SYSTEM DESCRIPTION

[0019] FIG. 1 illustrates an example system to determine location information using a
location data point, under an embodiment. In one example, the system can operate with or
as part of another system that enables services to be arranged between parties (e.g.,
arrange a transport service or a delivery service between a user and a service provider).
For example, the system of FIG. 1 can correspond to a dispatch system that selects a
driver for purpose of arranging a transport service for a user. The system 100 can receive

a location data point from a client device of the user and perform a reverse geocoding
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process to determine an address or other location information corresponding to the

location data point.

[0020] Typically, a computing device can provide a location data point to a third-party
reverse geocoding service and the third-party reverse geocoding service can perform a
translation of the location data point to a street address. However, there may be
disadvantages for solely using a third-party reverse geocoding service to determine
location information. For example, third-party reverse geocoding service(s) can have rate
limits, such as a limited number of queries per second (QPS) allowed for a particular
device, and/or can be costly. In situations where multiple client devices operate on the
same network, such as on a wireless local area network (WLAN), the third-party reverse
geocoding service can view the multiple devices querying the third-party reverse geocoding
service as being the same device and lock out the devices (e.g., prevent the devices from
making calls to the third-party reverse geocoding service). In addition, reliance on a
particular third-party reverse geocoding service may be problematic in some situations,
such as when address data is inaccurate or when computing resources of the third-party
reverse geocoding service fail (e.g., server crash). Rather than enabling the client devices
to directly transmit the location data point(s) to the third-party reverse geocoding services,
the system 100 of FIG. 1 can receive the location data point(s) from a client device and
can perform a reverse geocoding process that may or may not utilize the third-party

reverse geocoding service(s).

[0021] According to an example, the system 100 includes a location determination 110,
a transport arrangement 120, a device interface 130, a service interface 140, a geofence
database 150, a geofence interface 155, and a map database 160. A plurality of client
devices 170 and a plurality of driver devices 180 can communicate with the system 100
over one or more networks via the device interface 130. In some examples, the system
100 can also communicate with one or more third-party reverse geocoding services 190.
The components of the system 100 can combine to receive a location data point(s) from a
client device 170 and perform a reverse geocoding process to determine an address or
location information corresponding to the location data point(s). Logic can be implemented
with various applications (e.g., software) and/or with hardware of a computer system that

implements the system 100.

[0022] Depending on implementation, one or more components of the system 100 can
be implemented on network side resources, such as on one or more servers. The system
100 can also be implemented through other computer systems in alternative architectures
(e.g., peer-to-peer networks, etc.). As an addition or an alternative, some or all of the
components of the system 100 can be implemented on client devices 170, such as through

applications that operate on the client devices 170 and/or the driver devices 180. For
5
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example, a client application, such as a service application, can execute to perform one or
more of the processes described by the various components of the system 100. The
system 100 can communicate over a network, via a network interface (e.g., wirelessly or
using a wireline), to communicate with the one or more client devices 170 and the one or

more driver devices 180.

[0023] The system 100 can communicate, over one or more networks, with client
devices 170 and driver devices 180 using the device interface 130. The device interface
130 can manage communications between the system 100 and remote computing devices.
In some examples, the client devices 170 (and driver devices 180) can individually operate
a service application that can interface with the device interface 130 to communicate with
the system 100. According to some examples, the applications can include or use an
application programming interface (API), such as an externally facing API, to communicate
data with the device interface 130. The externally facing API can provide access to the
system 100 via secure access channels over the network through any number of methods,
such as web-based forms, programmatic access via restful APIs, Simple Object Access

Protocol (SOAP), remote procedure call (RPC), scripting access, etc.

[0024] According to some examples, the location determination 110 can receive a
location data point 171 from a client device 170 via the device interface 130. For example,
when a user of a client device 170 operates a service application, the user can interact with
the user interface of the service application to select or specify a particular location
pertaining to the on-demand and/or location-based service. The user can interact with a
map interface, for example, which shows the user’s current location (e.g., the current
location of the client device 170) as well as one or more graphic features (e.g., a pin) that
can be moved on the map by the user to indicate a location for use with requesting a
location-based service. In one example, the location specified by the pin on the map can
be a pick-up location and/or a destination location for a transport service, or a drop-off

location for a delivery service.

[0025] When the user selects a location, e.g., by moving the pin on the map interface
to a particular location, the client device 170 determines and transmits a location data
point 171 (corresponding to the particular location) to the system 100 via the device
interface 130. According to examples, the location data point 171 corresponding to the
selected location includes a latitude, a longitude, and an error value. For example, the
client device 170 can include a global positioning system (GPS) component and/or other
components that can determine the GPS coordinates for the current location of the client
device 170 or the selected location on the map interface. The GPS component can also
include an error value for the location data point 171 to indicate the accuracy of the

latitude and the longitude. For example, a location data point 171 with a high error value is
6
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deemed to be not as accurate as a location data point 171 with a lower error value (e.g.,
the GPS component can have a high error for a location data point when, at the time the

GPS coordinates are determined, there is signal interference, hardware glitches, etc.).

[0026] According to one example, each time the user of the client device 170 specifies a
location on the map interface of the service application, such as a pick-up location for a
transport service, the client device 170 can provide the corresponding location data point
171 to the system 100. For example, the user can select a first location on the map
interface (e.g., move the pin via a finger touch on the touch-sensitive display of the client
device 170 and then remove the finger once the desired location has been specified), and
the client device 170 can determine that the user has selected a location in response to the
user removing the finger from the touch-sensitive display and transmit a corresponding
location data point 171 to the system 100. Immediately thereafter (e.g., one second later),
the user can select a different second location on the map interface (e.g., the user decides
that a second location is better for transport service). Similarly, the client device 170 can

then transmit a location data point 171 corresponding to the second location.

[0027] In some example, the user can continue to change the specified location (and
cause the client device 170 to continue transmitting corresponding location data points
171) until (i) the user makes a transport request 175 to the system 100, (ii) a
predetermined time after the user made the transport request 175, and/or (iii) the user is
picked up by a driver providing the transport service. Each time the user specifies a
location, the service application running on the user’s client device 170 provides the
corresponding location data point 171 to the system 100 so that a corresponding address
or location information can be determined by the system 100 and provided to the service
application. According to one example, the location data point 171 can be provided, by the
service application to the system 100, as part of a request for a corresponding address. In
this manner, the user can view and verify that the particular address is the address in
which the user wants to be picked up at for transport service (or dropped off at, in another

example).

[0028] The location determination 110 receives the location data point 171 from the
client device 170 and in response, can perform a reverse geocoding process for that
location data point 171. In one example, the location determination 110 can perform the
reverse geocoding process by determining, based on one or more conditions, which
resource (e.g., which particular database, which third party reverse geocoding service,
etc.) to use to translate the location data point 171 to a corresponding address (e.g., a
street address) or to a corresponding location name, information, or identifier. In some
examples, the location determination 110 includes a resource selection and a language

match.
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[0029] The location determination 110 can access or communicate with a plurality of
resources to determine location information or an address for a received location data point
171. The plurality of resources can include the geofence database 150, the map database
160, a plurality of third-party reverse geocoding services 190, and/or other databases,
such as a database for storing text strings, not illustrated in FIG. 1. Depending on
implementation, the geofence database 150 and/or the map database 160 can be included

with the system 100 and/or maintained by administrator user(s) of the system 100.

[0030] According to an example, the geofence database 150 is a database that stores a
plurality of user-created or user-configured geofences (e.g., a predefined region defined by
three or more location data points) each corresponding to a descriptive text string. Each
entry in the geofence database 150 can include (i) a plurality of location points that define
the boundary of the geofence and (ii) location information (e.g., as a specified text string)
corresponding to the geofence. For example, a geofence can be created for a geographic
region, such as an area near an exit or door (e.g., near the pick-up area) of Terminal 2 of
San Francisco International Airport, and identified as “Terminal 2, SFO.” In some
examples, a geofence entry can also include a time period (e.g., a start date, a start time,
an end date, an end time, etc.) for that geofence entry. An administrator can interact with
a geofence interface 155 via one or more inputs 157 to create, edit, and/or delete

geofences in the geofence database 150.

[0031] The map database 160 can correspond to mapping information stored with the
system 100. For example, the mapping information can be provided by or retrieved from
mapping sources, such as OpenStreetMap (OSM), an open source mapping database, or
from other mapping sources. The map database 160 can be periodically updated using
information from OSM and/or can be updated by an administrator of the system 100 (e.g.,
the system 100 stores and maintains the map database 160). The location determination
110 can access the geofence database 150 and/or the map database 160 to determine

location information corresponding to the received location data point 171.

[0032] In addition, the system 100 can also access one or more third-party reverse
geocoding services 190 over a network via one or more service interfaces 140. A third-
party reverse geocoding service provides a translation of a location data point, such as a
latitude and longitude, to a readable address or name. A plurality of different third-party
reverse geocoding services 190 can exist and be available to the system 100 (e.g., via the
service interface 140). For example, a third-party reverse geocoding service 190 can
provide street addresses for location data points that are within a particular region, such as
a large city or country (e.g., a third-party reverse geocoding service can specialize in
translating location points in South Korea), while another third-party reverse geocoding

service 190 can provide street addresses for location points that are within another region
8
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(e.g., France). In another example, a third-party reverse geocoding service 190 can be
more encompassing than others (i.e., have a larger database of addresses that span a

larger geographic region than others, such as Google Inc.’s reverse geocoding service).

[0033] Based on the received location data point 171 and one or more conditions of the
system 100, the resource selection can determine which resource to use to determine the
location information or address for the received location data point 171. For example, the
resource selection can be configured, via one or more parameters inputted by the user of
the system 100, to determine which resource to use first, then second if necessary, then
third if necessary, and so forth, in order to determine the location information or address
for the received location data point 171. In addition, in one example, the location
determination 110 can first determine whether the error value received with the location
data point 171 is equal to or greater than a threshold error value. An error value that is
equal to greater than the threshold error value can indicate that the latitude and longitude
determined by the GPS component of the client device 170, for example, has a high

likelihood of being faulty or inaccurate.

[0034] If the location determination 110 determines that the error value is equal to or
greater than a threshold error value, for example, the resource selection can select a text
string database (not shown in FIG. 1) as the resource for the location determination 110 to
access. The location determination 110 can retrieve from the text string database a default
text string and provide the default text string to the client device 170 (that transmitted the
location data point 171) indicating to the user that the location could not be determined or
that the GPS component provided inaccurate location data. In other examples, the text
string can also prompt the user to try again or select a new location. In such an example,
because the error value is determined to be high, the location determination 110 can
forego using a third-party reverse geocoding service 190, thereby reducing network
bandwidth use and reducing the number of communications made to third-party reverse
geocoding services 190, and in general, does not perform a reverse geocoding process to
determine a corresponding address or location information for the received location data
point 171.

[0035] As an addition or an alternative, in some examples, the resource selection can
also store a ranking of the resources (relative to each other) to use to determine an
address or location information for a corresponding received location data point 171. In
one example, the resources can be previously categorized or ranked relative to each other
by an administrator of the system 100. When the location determination 110 receives a
location data point 171, the resource selection can select the highest ranked resource that
is available or accessible to use to determine the corresponding address or location

information. For example, the ranking of the resources to be used by the location
9
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determination 110 can be prioritized in this order: (1) the geofence database 150, (2) a
location-specific third-party reverse geocoding service(s) 190, (3) a larger, more-generic
third-party reverse geocoding service 190 (as compared to the location-specific third-party
reverse geocoding service(s)), (4) the map database 160, and (5) text string database.
The order of the resources can be different in other examples. In some examples, the
administrator can adjust the rankings of the resources for the resource selection of the

location determination 110.

[0036] When the location determination 110 receives the location data point 171, it can
perform a reverse geocoding process to determine the corresponding address or location
information. The reverse geocoding process includes determining which resource to use to
determine the corresponding address or location information for the received location data
point 171. In one example, the resource selection can determine that the geofence
database 150 is to be used first (e.g., based on the above-mentioned ranking). The
location determination 110 will access the geofence database 150 to determine whether
the location data point 171 is located within a predefined region of a geofence (e.g., within
a boundary defined by three or more location points for the geofence). If the location data
point 171 is within a predefined region of a geofence, the location determination 110
identifies the corresponding location information 151 or descriptive text string from the
geofence database 150 and provides the location information 151 or descriptive text string

as location information 173 to the client device 170 via the device interface 130.

[0037] As discussed, a geofence entry that is stored in the geofence database 150 can
be a time-based geofence entry, in which one or more durations of time is associated with
that geofence entry. A duration of time can indicate when the geofence is “active.” For
example, a geofence can specify a duration of time in which an event (e.g., a concert, a
sporting event, a parade, etc.) may occur. Such a time-based geofence can indicate
descriptive text string corresponding to such an event when the user requests a pickup
location in the geofence region during that duration of time. If the location determination
110 receives a location data point 171 that is within the predefined region of a time-based
geofence, but is received a particular instance in time that is not during the specified
duration of time of that geofence, the location determination 110 can indicate that the
location data point 171 does not match an existing geofence entry in the geofence
database 150 (e.g., even though the location data point 171 is within a predefined region
of a time-based geofence). The resource selection can determine that another resource is

to be used for the reverse geocoding process based on the specified order or hierarchy.

[0038] If the location data point 171 is not within a predefined region of any of the
geofences in the geofence database 150, the resource selection can determine if a

location-specific third-party geocoding service 190 corresponding to the location data point
10
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171 is accessible. In some cases, a third-party reverse geocoding service may be
inaccessible as a result of access limits (e.g., only a certain number of reverse geocoding
requests can be made per second, such as a queries per second (QPS) limit), bandwidth
limits, hardware problems (e.g., the third-party reverse geocoding service server is down
or has network problems), etc. In addition, the location data point 171 can be within an
area where no location-specific third-party geocoding service 190 is available. If a location-
specific third-party geocoding service 190 is accessible (e.g., such as a location-specific
third-party geocoding service 190 that is specific to a city, region, state, or country, etc.,
that the location data point 171 is located in), the location determination 110 can send a
reverse geocode request 111 (e.qg., query the location-specific third-party geocoding
service 190) using the location data point 171 to a location-specific third-party geocoding
service 190 that can provide the translation from the location data point 171 to a
corresponding address. Once the location determination 110 receives the corresponding
address 191 from the third-party reverse geocoding service 190, the location

determination 110 can provide the address 173 to the client device 170.

[0039] On the other hand, if no location-specific third-party geocoding service 190 is
accessible, the resource selection can determine if a larger, more-generic third-party
reverse geocoding service 190 (as compared to the location-specific third-party reverse
geocoding service(s)) is accessible. In some examples, the larger, more-generic third-party
reverse geocoding service 190 can encompass a larger geography of data points (e.g.,
such as the reverse geocoding service provided by Google Inc.). If the larger, more-generic
third-party reverse geocoding service 190 is accessible, the location determination 110 can
send a reverse geocode request 111 (e.g., query the larger, more-generic third-party
geocoding service 190) using the location data point 171 to a larger, more-generic third-
party geocoding service 190 that can provide the translation from the location data point
171 to a corresponding address. Once the location determination 110 receives the
corresponding address 191 from the larger, more-generic third-party reverse geocoding
service 190, the location determination 110 can provide the address 173 to the client
device 170.

[0040] 1If no third-party geocoding service 190 is accessible, the resource selection can
determine if an internal map database 160 of the system 100 is accessible. The map
database 160 can correspond to mapping information provided by or retrieved from one or
more mapping sources. If the map database 160 is accessible, the location determination
110 can perform a lookup of the location data point 171 in the map database 160. If the
location data point 171 has a corresponding address or location information 161, the
location determination 110 can provide the address or location information 161 as location

information 173 to the client device 170 via the device interface 130.
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[0041] If the map database 160 is inaccessible or unavailable or if no corresponding
address or location information is found in the map database 160, the resource selection
can determine that no resources are available or accessible and the location determination
110 can identify a custom text string that is stored in the text string database. The location
determination 110 can cause the custom text string, such as “Address is unavailable,”
“Select another location,” or “Input an address in the text field,” to be transmitted to the
client device 170 via the device interface 130. In this manner, the user can receive
accurate information regarding an address or location for an on-demand location-based

service before making a request for the service.

[0042] According to some examples, the location determination 110 can also determine
the preferred language of the user operating the client device 170. For example, the
system 100 can maintain a profile database of users and/or the users’ respective client
devices 170. The system 100 can also maintain a profile database of drivers. A profile of a
user can include a user identifier (ID) (e.g., a user name, email address, etc.) and a
preferred language (e.g., English, Korean, Arabic, French, Chinese, etc.) along with other
user information. When a user operates the client device 170 and the client device 170
provides a location data point 171 to the location determination 110 (e.g., along with the
user ID), the language match can identify the preferred language of that user by accessing
the user’s profile from the profile database of users. In this manner, when a corresponding
address or location information 173 is to be provided to the client device 170 of the user
for the location data point 171 selected by that user, the location determination 110 can

transmit the address or location information 173 in the preferred language of that user.

[0043] According to variations, the location determination 110 (e.g., via the language
match) can provide the address or location information 173 in a preferred language of a
corresponding user and/or user’s client device 170 by (i) performing a translation of an
address or location information that is determined using the reverse geocoding process
(e.g., determined using one of the plurality of resources), (ii) accessing a third-party
translation service to perform the translation of the determined address or location
information, and/or (iii) during the reverse geocoding process, cause the location
determination 110 to make the reverse geocoding request 111 to a third-party reverse
geocoding service for the address 191 in the specified preferred language. In some
examples, the translation can be a translation from one language (e.g., English) to another

language that is expressed phonetically (e.g., phonetically in Chinese).

[0044] The system 100 can also operate with or as part of another system that enables
location-based services to be arranged between parties. For example, the system 100 can
include a transport arrangement 120 that receives a transport request 175 from a client

device 170. A user of the client device 170 can select a location, such as a location for
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pick-up, and receive an address or location information 173 from system 100. The user can
then make a transport request 175 via the service application operating on the client
device 170 to system 100 using the selected location (or select a different location). The
transport request 175 can include the location data point 171 and the transport
arrangement 120 can arrange for transport to be provided by a driver based on the
location data point 171, which specifies the pickup location. For example, a plurality of
drivers can operate a plurality of driver devices 180. The transport arrangement 120 can
select a driver based on the transport request 175 (e.g., what type of vehicle is requested,
what time, the user’s ratings, the driver’s ratings, etc.) and/or the location data point 171
(e.g., the transport arrangement 120 can select a driver that is nearby as compared to

other drivers who are further away).

[0045] When the transport arrangement 120 selects a driver, information 125 about the
transport service can be provided to the client device 170 and the driver device 180 of the
selected driver (e.g., to the service applications operating on the respective devices). The
driver is also notified of the pickup location selected by the customer. Instead of providing
a location data point 171 selected by the user of the client device 170 to the driver device
180, however, in some examples, the location determination 110 can provide the
corresponding street address or location information (previously determined for the user of

the client device 170) to the driver device 180 as address or location information 183.

[0046] According to some examples, the location determination 110 can also determine
the preferred language of the selected driver. When a driver is selected by the transport
arrangement 120, the language match of the location determination 110 can identify the
preferred language of the selected driver by accessing the driver profiles in the profile
database of drivers (e.g., using a driver ID). The language match can compare the
preferred language of the user and the preferred language of the selected driver to
determine if they are the same. If the preferred languages match, the location
determination 110 does not have to perform another translation step, but instead transmit
the determined address or location information (that was previously transmitted to the
user's client device 170) to the driver device 180. On the other hand, if the preferred
languages do not match, the location determination 110 can perform the reverse
geocoding process again (e.g., to receive an address 193 in the preferred language of the
driver) and/or perform a translation of the determined address in the preferred language of

the user to the preferred language of the driver.

[0047] In this manner, the system 100 provides many benefits in providing location
information or street addresses using a predefined reverse geocoding process. For
example, if a third-party reverse geocoding service is unavailable or inaccessible, the

system 100 can still provide relevant location information to the user of the client device
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170 using other resources. Administrators of the system 100 can continue to update
internal databases, such as the geofence database 150, to provide more granular and
time-based location information messages to users. Such granular and time-based
information may be more useful to a user as well as a service provider then a typical street
address when roads, street corners, regions, etc., are blocked or closed due to temporary
events (e.g., marathons or city festivals). In addition, because the system 100 provides
the determined address or location information to both the client device and the driver
device for purposes of an on-demand service, the user and the selected driver can receive
the same information without having two separate reverse geocoding requests be made to
a third-party reverse geocoding service (i.e., individually made by the client device and the

driver device).
METHODOLOGY

[0048] FIGS. 2A and 2B illustrate example methods for determining location
information, according to an embodiment. Methods such as described by examples of
FIGS. 2A and 2B can be implemented using, for example, components described with an
embodiment of FIG. 1. Accordingly, references made to elements of FIG. 1 are for
purposes of illustrating a suitable element or component for performing a step or sub-step

being described.

[0049] Referring to FIG. 2A, the system 100 can receive a location data point, such as a
GPS data point, from a client device over one or more networks (205). In some examples,
the location data point can comprise a latitude, a longitude, and an error value. If the error
value is less than a threshold error value, the system 100 can perform a reverse geocoding
process (210-250) for the received location data point. An example of the reverse
geocoding process, such as performed by the location determination 110 of FIG. 1, is

described in detail.

[0050] The location determination 110 determines if the location data point is within a
predefined region of a plurality of predefined regions that have been configured by an
administrator of the system 100 (210). If the location data point is within a predefined
region, the location determination 110 identifies location information corresponding to that
predefined region, and transmits the location information to the client device (215).
Information about the plurality of predefined regions can be stored in a geofence database
as geofence entries. In some examples, a geofence entry can be timed-based, and include
a time period (e.g., a start date, a start time, an end date, an end time, etc.) for that
geofence entry. For example, a geofence entry can specify a region that surrounds and/or
corresponds to AT&T Park, and have a time period related to the date and a duration of a

baseball game played there (e.g., one hour prior to the game to one hour after the game).
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The corresponding location information text string for the predefined region of AT&T Park
can recite, for example, “Giants game - walk to 3™ St. and Brannan for pick-up.” The
location information can be informative to guide the user to move to another location for
pickup (e.g., such as for a transport service) because the actual address/location might be
congested with people and/or roads may be closed. In this manner, such a pre-configured
location information provided to a user’'s client device can be more useful for the user for

purposes of on-demand services.

[0051] If the location data point is not within a predefined region, the location
determination 110 determines if there is an available or accessible location-specific reverse
geocoding service (220). For example, a third-party reverse geocoding service may be
unavailable if a rate limit, such as the number of queries per second (QPS) has been
reached at the time the location data point is received from the client device. In another
example, a third-party reverse geocoding service may be unavailable if a call is made to
the third-party reverse geocoding service, and no address is received in response to the
call (e.g., due to computing resources of the third-party reverse geocoding service having
failed or crashed, or if network connectivity to the third-party reverse geocoding service

has been lost).

[0052] If a location-specific third-party reverse geocoding service is accessible for
translating the location data point to an address, the location determination 110 can
transmit a request to the location-specific third-party reverse geocoding service (225). The
request can include the location data point. In one embodiment, the request can also be
made for a street address in a preferred language of the user. The location-specific third-
party reverse geocoding service can translate the location data point to a street address
and provide the address to the location determination 110. The location determination can
transmit the address to the client device (228). In one variation, if the location-specific
third-party reverse geocoding service is unable to provide an address for the location data
point, the location determination 110 can determine if there are other third-party reverse
geocoding services that are available or accessible for providing the translation. If no third-
party reverse geocoding services are available or accessible, the location determination
110 can use other resources, such as the map database of the system 100 to determine

location information or provide a custom text string to the client device.

[0053] Referring back to 220, if location-specific third-party reverse geocoding services
are unavailable or inaccessible for translating the location data point to an address, the
location determination 110 can determine if a larger, more-generic third-party reverse
geocoding service (as compared to the location-specific third-party reverse geocoding
service) is accessible (e.g., such as the reverse geocoding service provided by Google Inc.)

(230). If a larger, more-generic third-party reverse geocoding service is accessible, the
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location determination 110 transmits a request to that location-specific third-party reverse
geocoding service (235). The location determination 110 can receive the translated

address and transmit the address to the client device (238).

[0054] In some cases, third-party reverse geocoding services may not be available for
or accessible by the system 100. If no third-party reverse geocoding services are
accessible or available, the location determination 110 can determine if a map database of
the system 100 (e.g., an internal database maintained by the system 100) is available for
translating the location data point to the address (240). If the map database is available,
the location determination 110 can retrieve a stored address or location information from
the map database using the location data point and transmit the retrieved address to the
client device (245). If the map database is unavailable (or if no address is found that
corresponds to the location data point), the system 100 can identify a specified text string
to be transmitted to the client device (250) (e.g., "Address is unavailable,” “"Select another

location,” “Call your driver”).

[0055] While FIG. 2A has been described in a specific order in which the location
determination 110 accesses or attempts to access a plurality of resources, depending on
variations, other orders or rankings of resources are possible. In other examples, the
location determination 110 may not access or attempt to access certain resources. For
example, when a total QPS limit has been reached for a third-party reverse geocoding
service, the location determination 110 may not access the third-party geocoding service,
and instead, access another resource (e.g., the map database of the system 100) or other
internal databases. In addition, different resources may be available for different

geographic regions in which the location data point is located in.

[0056] For example, FIG. 2B illustrates another example for determining location
information, according to an embodiment. FIG. 2B is similar to FIG. 2A except that in FIG.
2B, the location determination 110 does not individually access or attempt to access a
location-specific third-party reverse geocoding service. The location determination 110
receives a location data point from a client device (255) and determines if the location data
point is within a predefined region (260). If yes, the identified location information

corresponding to the predefined region is transmitted to the client device (265).

[0057] If the location data point is not within a predefined region, the location
determination 110 determines if a third-party reverse geocoding service is available or
accessible (270). If a third-party reverse geocoding service is available or accessible, the
location determination 110 transmits a request to the service (275). The third-party

reverse geocoding service can perform a translation of the location data point to an
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address, such as a street address, and return a result to the location determination 110.

The location determination 110 can transmit the address to the client device (278).

[0058] 1If no third-party reverse geocoding service is available or accessible, the location
determination 110 determines if the map database of the system 100 is available (280). If
yes, the location information or address corresponding to the location data point is
retrieved from the map database and transmitted to the client device (285). If the map
database of the system 100 is unavailable, the location determination 110 can identify a

custom text string to transmit to the client device (290).

[0059] FIG. 3 illustrates an example method for determining location information,
according to another embodiment. A method such as described by an example of FIG. 3
can be implemented using, for example, components described with an embodiment of
FIG. 1. Accordingly, references made to elements of FIG. 1 are for purposes of illustrating

a suitable element or component for performing a step or sub-step being described.

[0060] The system 100 can receive a location data point from a client device (310). The
client device can run a service application, for example, in which a user of the client device
can specify a location for use with an on-demand or location-based service. In one
example, the service application can provide a map interface in which a user can select the
location by moving a graphic feature on the map interface. The selected location can

correspond to a location data point, such as a latitude and a longitude.

[0061] In response to receiving the location data point, the location determination 110
performs a reverse geocoding process to determine the address or location information
corresponding to the received location data point (320). In some examples, the reverse
geocoding process can correspond to steps 210-250 of FIG. 2A or steps 260-290 of FIG.
2B. The location determination 110 provides the result of the reverse geocoding process,
e.g., an address, location information, or custom text string, to the client device. The user
can also continue to change the location on the map interface before he or she make a
transport request or in some embodiments, can change the location even after the
transport request is made (but before a predetermined time before the estimated time of
arrival by a driver). The location determination 110 can continue to perform the reverse
geocoding process (320) each time the client device provides a different location data point
to the system 100 (e.g., each time the user moves the graphic feature on the map

interface of the service application).

[0062] In some examples, the user can make an on-demand service request to the
system 100 (e.g., a delivery request, an entertainment service request, a transport
request, etc.) via the client device using the location data point (330). The system 100 can

arrange for the on-demand service to be provided for the user by a service provider. For
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example, the system 100 can use information about the transport service request,
information about the user, and information about available drivers in a geographic region
corresponding to the location data point to select a driver to provide the transport service
(340). In other on-demand service examples, the system 100 can select a particular driver
for performing a delivery service, select a food vendor for providing a food service, etc.
Information about the transport service can be provided to both the client device of the

user and the driver device of the driver.

[0063] For example, for a transport service, a driver should know the pick-up location
specified by the user. The user specifies the pick-up location and can receive the street
address or location information identified by the system 100 via the reverse geocoding
process described in FIGS. 2A or 2B. Such information should also be provided to the
driver. In one embodiment, the location determination 110 can provide the address or
location information to the user in a preferred language of the user. The location
determination 110 can determine if the preferred language of the user matches the
preferred language of the driver (350). If the preferred languages match, the location
determination 110 can transmit the already determined address or location information to
the device of the driver (355).

[0064] On the other hand, if the preferred language of the user does not match the
preferred language of the driver, the location determination 110 can (i) perform a
translation of the determined address or location information, (ii) access a third-party
translation service to perform the translation of the determined address or location
information, and/or (iii) perform the reverse geocoding process a second time, which can
include making the reverse geocoding request to a third-party reverse geocoding service
for an address or location information in the preferred language of the driver (360). The
address or location information that is in the preferred language of the driver can be
provided to the device of the driver (370).

HARDWARE DIAGRAMS

[0065] FIG. 4 is a block diagram that illustrates a computer system upon which
embodiments described herein may be implemented. For example, in the context of FIG. 1,
the system 100 may be implemented using a computer system such as described by FIG.
4. The system 100 may also be implemented using a combination of multiple computer

systems as described by FIG. 4.

[0066] In one implementation, the computer system 400 includes processing resources
410, a main memory 420, a read only memory (ROM) 430, a storage device 440, and a
communication interface 450. The computer system 400 includes at least one processor

410 for processing information and the main memory 420, such as a random access
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memory (RAM) or other dynamic storage device, for storing information and instructions to
be executed by the processor 410. The main memory 420 also may be used for storing
temporary variables or other intermediate information during execution of instructions to
be executed by the processor 410. The computer system 400 may also include the ROM
430 or other static storage device for storing static information and instructions for the
processor 410. A storage device 440, such as a magnetic disk or optical disk, is provided
for storing information and instructions, including instructions for implementing
components of the system 100 of FIG. 1. According to some examples, the processor 410
can execute the instructions stored in the ROM 430 and/or the storage device 440 to
implement logic for performing a reverse geocoding process, such as described in FIGS. 1
through 3.

[0067] The communication interface 450 can enable the computer system 400 to
communicate with one or more networks 480 (e.g., cellular network) through use of the
network link (wireless or wireline). Using the network link, the computer system 400 can
communicate with one or more computing devices, and one or more servers. In some
variations, the computer system 400 can be receive location data points 452 from one or
more client devices via the network link. A location data point 452 can be processed by the
processor 410 to determine an address or location information corresponding to the
location data point 452. The determined address information 454 can be transmitted to the
client device (e.g., that provided the location data point 452) over the network 480 and/or
to a driver device of a driver that has been selected to provide a transport service for the

user of the client device.

[0068] The computer system 400 can also include a display device 460, such as a
cathode ray tube (CRT), an LCD monitor, or a television set, for example, for displaying
graphics and information to a user. An input mechanism 470, such as a keyboard that
includes alphanumeric keys and other keys, can be coupled to the computer system 400
for communicating information and command selections to the processor 410. Other non-
limiting, illustrative examples of input mechanisms 470 include a mouse, a trackball,
touch-sensitive screen, or cursor direction keys for communicating direction information
and command selections to the processor 410 and for controlling cursor movement on the
display 460.

[0069] Examples described herein are related to the use of the computer system 400
for implementing the techniques described herein. According to one embodiment, those
techniques are performed by the computer system 400 in response to the processor 410
executing one or more sequences of one or more instructions contained in the main
memory 420. Such instructions may be read into the main memory 420 from another

machine-readable medium, such as the storage device 440. Execution of the sequences of
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instructions contained in the main memory 420 causes the processor 410 to perform the
process steps described herein. In alternative implementations, hard-wired circuitry may
be used in place of or in combination with software instructions to implement examples
described herein. Thus, the examples described are not limited to any specific combination

of hardware circuitry and software.

[0070] FIG. 5 is a block diagram that illustrates a mobile computing device upon which
embodiments described herein may be implemented. In one embodiment, a computing
device 500 may correspond to a mobile computing device, such as a cellular device that is
capable of telephony, messaging, and data services. The computing device 500 can
correspond to a client device or a driver device. Examples of such devices include
smartphones, handsets or tablet devices for cellular carriers. The computing device 500
includes a processor 510, memory resources 520, a display device 530 (e.g., such as a
touch-sensitive display device), one or more communication sub-systems 540 (including
wireless communication sub-systems), input mechanisms 550 (e.g., an input mechanism
can include or be part of the touch-sensitive display device), and one or more location
detection mechanisms (e.g., GPS component) 560. In one example, at least one of the
communication sub-systems 540 sends and receives cellular data over data channels and

voice channels.

[0071] The processor 510 is configured with software and/or other logic to perform one
or more processes, steps and other functions described with implementations, such as
described by FIGS. 1 through 4, and elsewhere in the application. The processor 510 is
configured, with instructions and data stored in the memory resources 520, to operate a
service application as described in FIGS. 1 through 4. For example, instructions for
operating the service application in order to display user interfaces can be stored in the

memory resources 520 of the computing device 500.

[0072] A user can operate the service application on the computing device 500 so that
a location data point 565 can be determined for a selected location (e.g., using the GPS
component 560). The location data point 565 can be wirelessly transmitted to the system
via the communication sub-systems 540. The system can perform a reverse geocoding
process to determine an address or location information corresponding to the location data
point 565 and transmit the determined address or location information to the computing
device 500. The address information 545 can be processed by the processor 510 to provide

the address on the display 530 as part of the user interface 515.

[0073] For example, the processor 510 can provide a variety of content to the display
730 by executing instructions and/or applications that are stored in the memory resources

520. One or more user interfaces 515 can be provided by the processor 510, such as a
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user interface for the service application, which can include the received address
information 545. While FIG. 5 is illustrated for a mobile computing device, one or more
embodiments may be implemented on other types of devices, including full-functional

computers, such as laptops and desktops (e.g., PC).

[0074] It is contemplated for examples described herein to extend to individual
elements and concepts described herein, independently of other concepts, ideas or system,
as well as for examples to include combinations of elements recited anywhere in this
application. Although examples are described in detail herein with reference to the
accompanying drawings, it is to be understood that the concepts are not limited to those
precise examples. Accordingly, it is intended that the scope of the concepts be defined by
the following claims and their equivalents. Furthermore, it is contemplated that a particular
feature described either individually or as part of an example can be combined with other
individually described features, or parts of other examples, even if the other features and
examples make no mentioned of the particular feature. Thus, the absence of describing

combinations should not preclude having rights to such combinations.
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What is being claimed is:

1. A non-transitory computer-readable medium storing instructions that, when
executed by one or more processors of a system, cause the system to:

receive, over one or more networks, a location data point originating from a Global
Positioning System (“"GPS") of a client device;

access a data store that stores data corresponding to a plurality of predefined
geofences in order to determine whether the location data point is within a predefined
region of any of the plurality of predefined geofences, wherein at least one of the plurality
of predefined geofences is based on a selected set of configurations;

if the location data point is within a predefined region, (i) identify location
information from a corresponding predefined geofence of the predefined region, and (ii)
transmit, over the one or more networks, the identified location information to the client
device; and

else, if the location data point is not within a predefined region, (i) determine that
another resource is to be used to provide location information to the client device, and (ii)
determine whether one or more third-party reverse geocoding services is available for

translating the location data point to a street address.

2. The non-transitory computer-readable medium of claim 1, wherein the instructions
further cause the system to:

when the location data point is not within a predefined region and if one or more
third-party reverse geocoding services is available, transmit, over the one or more
networks, a request to the one or more third-party reverse geocoding services to translate

the location data point to the street address, the request including the location data point.

3. The non-transitory computer-readable medium of claim 2, wherein the instructions
further cause the system to:

when the location data point is not within a predefined region and if one or more
third-party reverse geocoding services is available, (i) receive the street address from the
one or more third-party reverse geocoding services, and (ii) transmit, over the one or

more networks, the received street address to the client device.

4. The non-transitory computer-readable medium of claim 1, wherein the instructions
further cause the system to:
when the location data point is not within a predefined region and if one or more

third-party reverse geocoding services is unavailable, determine whether a map database
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accessible by the system is available for translating the location data point to a street

address.

5. The non-transitory computer-readable medium of claim 4, wherein the instructions
further cause the system to:

when the map database of the system is available, (i) search the map database
using the location data point, (ii) retrieve a stored street address from the map database,
and (iii) transmit, over the one or more networks, the retrieved street address to the client
device.

6. The non-transitory computer-readable medium of claim 4, wherein the instructions
further cause the system to:

when the map database of the system is unavailable, (i) determine a default text
string to be transmitted to the client device, and (ii) transmit, over the one or more

networks, the default text string to the client device.

7. The non-transitory computer-readable medium of claim 1, wherein the location data
point comprises a latitude, a longitude, and an error value, the location data point being

generated at the client device based on user input on a map user interface feature.

8. The non-transitory computer-readable medium of claim 3, wherein the instructions
further cause the system to:

receive, over the one or more networks, a request for a transport service from the
client device, the request including the location data point;

select, at the system, a driver for providing the transport service based, at least in
part, on the location data point;

transmit, over the one or more networks, the determined street address to a device

of the selected driver.

9. The non-transitory computer-readable medium of claim 3, wherein the instructions
further cause the system to:

receive, over the one or more networks, a request for a transport service from the
client device, the request including the location data point;

select, at the system, a driver for providing the transport service based, at least in
part, on the location data point;

determine whether a preferred language of a user of the client device matches a

preferred language of the selected driver; and
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if the preferred language of the user of the client device does not match the
preferred language of the selected driver, (i) transmit a second request to the one or more
third-party reverse geocoding services to translate the location data point to a street
address in the preferred language of the selected driver, (ii) receive the street address in
the preferred language of the selected driver from the one or more third-party reverse
geocoding services, and (iii) transmit, over the one or more networks, the street address in

the preferred language to the device of the selected driver.

10. A method for determining location information, the method being performed by one
or more processors of a system and comprising:

receiving, over one or more networks, multiple location data points communicated
from one or more client devices over a duration of time;

in response to receiving each of the multiple location data points:

(a) accessing, at the system, a data store that includes a plurality of

predefined geofences in order to determine whether that location data point is within

a predefined region of any of the plurality of predefined geofences, wherein at least

one of the plurality of predefined geofences is configured by a user of the system;

(b) for at least one location data point that is not within a predefined region,

(i) determining that another resource is to be used to provide location information to

the client device, and (ii) determining that one or more third-party reverse

geocoding services is available for translating the location data point;

transmitting, over the one or more networks, a request to a third-party reverse
geocoding service to translate the each of the multiple location data points to a street
address, the request including the location data point;

receiving, from the third-party reverse geocoding service, a corresponding street
address of each of the multiple location data points; and

for each of the multiple location data points, transmitting, over the one or more
networks, the corresponding street address to a client device that communicated the

location data point.

11. The method of claim 10, wherein the location data point comprises a latitude, a
longitude, and an error value, the location data point being generated at a client device

based on user input on a map user interface feature.

12. The method of claim 10, further comprising:
receiving, over the one or more networks, a request for a transport service from the

client device, the request including the location data point;
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selecting, at the system, a driver for providing the transport service based, at least
in part, on the location data point;
transmitting, over the one or more networks, the corresponding street address to a

device of the selected driver.

13. The method of claim 12, further comprising:

receiving, over the one or more networks, a request for a transport service from the
client device, the request including the location data point;

selecting, at the system, a driver for providing the transport service based, at least
in part, on the location data point;

determining whether a preferred language of a user of the client device matches a
preferred language of the selected driver; and

in response to determining that the preferred language of the user of the client
device does not match the preferred language of the selected driver, (i) transmitting a
second request to the one or more third-party reverse geocoding services to translate the
location data point to a street address in the preferred language of the selected driver, (ii)
receiving the street address in the preferred language of the selected driver from the one
or more third-party reverse geocoding services, and (iii) transmitting, over the one or
more networks, the street address in the preferred language to the device of the selected

driver.

14. A non-transitory computer-readable medium storing instructions that, when
executed by one or more processors of a system, cause the system to:

receive, over one or more networks, a location data point from a client device at an
instance in time;

based on the location data point and the instance in time in which the location data
point was received, determine whether any time-based geofence from a plurality of
predefined geofences stored in a data store is applicable to the location data point, wherein
each predefined geofence is associated with a predefined region and wherein a time-based
geofence is also associated with a duration of time;

if a first time-based geofence is applicable as a result of the location data point
being within a predefined region of the first time-based geofence and the instance in time
being in the duration of time of the first time-based geofence, (i) identify location
information from the first time-based geofence, and (ii) transmit, over the one or more
networks, the identified location information to the client device;

if no predefined geofence is applicable, (i) determine that another resource is to be

used to provide location information to the client device, and (ii) determine whether one or
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more third-party reverse geocoding services is available for translating the location data

point to a street address.

15. The non-transitory computer-readable medium of claim 14, wherein the identified
location information includes a text string that informs a user of the client device of an
event associated with the location data point and instructs the user of the client device to

move to a particular location.

16. The non-transitory computer-readable medium of claim 14, wherein the instructions
further cause the system to:

if no predefined geofence is applicable and if one or more third-party reverse
geocoding services is available, transmit, over the one or more networks, a request to the
one or more third-party reverse geocoding services to translate the location data point to

the street address, the request including the location data point.

17. The non-transitory computer-readable medium of claim 16, wherein the instructions
further cause the system to:

if no predefined geofence is applicable and if one or more third-party reverse
geocoding services is available, (i) receive the street address from the one or more third-
party reverse geocoding services, and (ii) transmit, over the one or more networks, the

received street address to the client device.

18. The non-transitory computer-readable medium of claim 14, wherein the instructions
further cause the system to:

if no predefined geofence is applicable and if one or more third-party reverse
geocoding services is unavailable, determine whether a map database accessible by the

system is available for translating the location data point to a street address.

19. The non-transitory computer-readable medium of claim 18, wherein the instructions
further cause the system to:

if the map database of the system is available, (i) search the map database using
the location data point, (ii) retrieve a stored street address from the map database, and
(iii) transmit, over the one or more networks, the retrieved street address to the client

device.

20. The non-transitory computer-readable medium of claim 18, wherein the instructions

further cause the system to:
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if the map database of the system is unavailable, (i) determine a default text string
to be transmitted to the client device, and (ii) transmit, over the one or more networks,

the default text string to the client device.
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AMENDED CLAIMS

received by the International Bureau on 05 March 2015 (05.03.2015)

What is being claimed is:

1. A non-transitory computer-readable medium storing instructions that,
when executed by one or more processors of a system, cause the system to:

receive, over one or more networks, a location data point originating
from a Global Positioning System ("GPS”) receiver of a client device;

access a data store that stores data corresponding to a plurality of
predefined geofences in order to determine whether the location data point is
within a predefined region of any of the plurality of predefined geofences,
wherein at least one of the plurality of predefined geofences is based on a
selected set of configurations;

if the location data point is determined to be within a predefined
region, (i) identify location information from a corresponding predefined
geofence of the predefined region, and (ii) transmit, over the one or more
networks, the identified location information to the client device; and

else, if the location data point is determined to not be within any
predefined region, (i) determine that another resource other than the
plurality of predefined geofences is to be used to provide location information
to the client device, and (ii) determine whether one or more third-party
reverse geocoding services is available for the system to request a translation

of the location data point to an associated location information.

2. The non-transitory computer-readable medium of claim 1, wherein the
instructions further cause the system to:

when the location data point is not within the predefined region and if
one or more third-party reverse geocoding services is determined to be
available, transmit, over the one or more networks, a request to the one or
more third-party reverse geocoding services to translate the location data
point to the associated location information, the request including the

location data point.

3. The non-transitory computer-readable medium of claim 2, wherein the
instructions further cause the system to:
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after transmitting the request to the one or more third-party reverse
geocoding services, (i) receive the associated location information from the
one or more third-party reverse geocoding services, and (ii) transmit, over
the one or more networks, the associated location information to the client
device.

4, The non-transitory computer-readable medium of claim 1, wherein the
instructions further cause the system to:

when the location data point is not within the predefined region and if
one or more third-party reverse geocoding services is determined to be
unavailable, determine whether a map database accessible by the system is
available for translating the location data point to the associated location

information.

5. The non-transitory computer-readable medium of claim 4, wherein the
instructions further cause the system to:

when the map database of the system is available, (i) search the map
database using the location data point, (ii) retrieve a stored location
information from the map database that is associated with the location data
point, and (iii) transmit, over the one or more networks, the retrieved

location information to the client device.

6. The non-transitory computer-readable medium of claim 4, wherein the
instructions further cause the system to:

when the map database of the system is unavailable, (i) determine a
default text string to be transmitted to the client device, and (ii) transmit,

over the one or more networks, the default text string to the client device.

7. The non-transitory computer-readable medium of claim 1, wherein the
location data point comprises a latitude, a longitude, and an error value, and
wherein the location data point is generated at the client device based on

user input on a map user interface feature.
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8. The non-transitory computer-readable medium of claim 3, wherein the
instructions further cause the system to:

receive, over the one or more networks, a request for a transport
service from the client device, the request including the location data point;

select, at the system, a driver for providing the transport service
based, at least in part, on the location data point;

transmit, over the one or more networks, the associated location

information to a device associated with the selected driver.

9. The non-transitory computer-readable medium of claim 3, wherein the
instructions further cause the system to:

receive, over the one or more networks, a request for a transport
service from the client device, the request including the location data point;

select, at the system, a driver for providing the transport service
based, at least in part, on the location data point;

determine whether a preferred language of a user of the client device
matches a preferred language of the selected driver; and

if the preferred language of the user of the client device does not
match the preferred language of the selected driver, (i) transmit a second
request to the one or more third-party reverse geocoding services to
translate the location data point to an associated location information in the
preferred language of the selected driver, (ii) receive the associated location
information in the preferred language of the selected driver from the one or
more third-party reverse geocoding services, and (iii) transmit, over the one
or more networks, the associated location information in the preferred

language to the device associated with the selected driver.

10. A method for determining location information, the method being

performed by one or more processors of a system and comprising:
receiving, over one or more networks, a location data point originating

from a Global Positioning System ("GPS”) receiver of a client device;
accessing, at the system, a data store that includes a plurality of

predefined geofences in order to determine whether the location data point is
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within a predefined region of any of the plurality of predefined geofences,
wherein at least one of the plurality of predefined geofences is configured by
a user of the system;

determining that the location data point is not within any predefined
region;

in response to determining that the location data point is not within
any predefined region, (i) determining that another resource other than the
plurality of predefined geofences is to be used to provide location information
to the client device, and (ii) determining that one or more third-party reverse
geocoding services is available for the system to request a translation of the
location data point to an associated location information;

transmitting, over the one or more networks, a request to a third-party
reverse geocoding service to translate the location data point to a street
address, the request including the location data point;

receiving, from the third-party reverse geocoding service, a
corresponding street address of the location data point; and

transmitting, over the one or more networks, the corresponding street

address to the client device.

11. The method of claim 10, wherein the location data point comprises a
latitude and a longitude, and wherein the location data point is generated at

the client device based on user input on a map user interface feature.

12. The method of claim 10, further comprising:

receiving, over the one or more networks, a request for a transport
service from the client device, the request for the transport service including
the location data point;

selecting, at the system, a driver for providing the transport service
based, at least in part, on the location data point;

transmitting, over the one or more networks, the corresponding street

address to a device associated with the selected driver.

13. The method of claim 10, further comprising:

31
AMENDED SHEET (ARTICLE 19)



WO 2015/051333 PCT/US2014/059183

receiving, over the one or more networks, a request for a transport
service from the client device, the request for the transport service including
the location data point;

selecting, at the system, a driver for providing the transport service
based, at least in part, on the location data point;

determining whether a preferred language of a user of the client device
matches a preferred language of the selected driver; and

in response to determining that the preferred language of the user of
the client device does not match the preferred language of the selected
driver, (i) transmitting a second request to the one or more third-party
reverse geocoding services to translate the location data point to a street
address in the preferred language of the selected driver, (ii) receiving the
street address in the preferred language of the selected driver from the one
or more third-party reverse geocoding services, and (iii) transmitting, over
the one or more networks, the street address in the preferred language to

the device associated with the selected driver.

14. A non-transitory computer-readable medium storing instructions that,
when executed by one or more processors of a system, cause the system to:

receive, over one or more networks, a location data point from a client
device at an instance in time;

based on the location data point and the instance in time in which the
location data point was received, determine whether any time-based
geofence from a plurality of predefined geofences stored in a data store is
applicable to the location data point, wherein each predefined geofence is
associated with a predefined region and wherein a time-based geofence is
also associated with a duration of time;

if a first time-based geofence is applicable as a result of the location
data point being within a predefined region of the first time-based geofence
and the instance in time being in the duration of time of the first time-based
geofence, (i) identify location information from the first time-based geofence,
and (ii) transmit, over the one or more networks, the identified location

information to the client device;
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if no predefined geofence is applicable, (i) determine that another
resource other than the plurality of predefined geofences is to be used to
provide location information to the client device, and (ii) determine whether
one or more third-party reverse geocoding services is available for the
system to request a translation of the location data point to an associated

location information.

15. The non-transitory computer-readable medium of claim 14, wherein
the identified location information includes a text string that informs a user of
the client device of an event associated with the location data point and

instructs the user of the client device to move to a particular location.

16. The non-transitory computer-readable medium of claim 14, wherein
the instructions further cause the system to:

if no predefined geofence is applicable and if one or more third-party
reverse geocoding services is determined to be available, transmit, over the
one or more networks, a request to the one or more third-party reverse
geocoding services to translate the location data point to the associated

location information, the request including the location data point.

17. The non-transitory computer-readable medium of claim 16, wherein
the instructions further cause the system to:

after transmitting the request to the one or more third-party reverse
geocoding services, (i) receive the associated location information from the
one or more third-party reverse geocoding services, and (ii) transmit, over
the one or more networks, the associated location information to the client

device.

18. The non-transitory computer-readable medium of claim 14, wherein
the instructions further cause the system to:
if no predefined geofence is applicable and if one or more third-party

reverse geocoding services is determined to be unavailable, determine
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whether a map database accessible by the system is available for translating

the location data point to the associated location information.

19. The non-transitory computer-readable medium of claim 18, wherein
the instructions further cause the system to:

if the map database of the system is available, (i) search the map
database using the location data point, (ii) retrieve a stored location
information from the map database that is associated with the location data
point, and (iii) transmit, over the one or more networks, the retrieved

location information to the client device.

20. The non-transitory computer-readable medium of claim 18, wherein
the instructions further cause the system to:

if the map database of the system is unavailable, (i) determine a
default text string to be transmitted to the client device, and (ii) transmit,

over the one or more networks, the default text string to the client device.
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