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(57) Abstract: A computing system includes at least one processor and at least one module operable by the at least one processor to
receive location information associated with a computing device, including indications of locations at which the computing device
was previously located and an indication of a current location of the computing device, determine, based at least in part on the loca -
tion information, a predicted destination, determine, based at least in part on the current location of the computing device and the
predicted destination, a predicted travel route, determine, based at least in part on an amount of traftic along the predicted travel
route, a predicted arrival time, determine, based at least in part on the predicted destination, one or more other users, and send an in -
dication of the predicted arrival time to one or more computing devices associated with the one or more other users.
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PROVIDING PREDICTED TRAVEL INFORMATION

BACKGROUND

[0001] Some computing devices (e.g., mobile phones, tablet computers, etc.) can
output travel routes and navigation directions. In some cases, a portion of the
information included in the output travel routes and navigation directions can be
received, by the computing device, from one or more other computing systems
and/or devices (e.g., a network-based server device or system). The navigation
directions may enable a user of a computing device to view travel routes and
navigate to a destination via various modes of transportation (e.g., car, public
transit, or walking). For instance, a computing device may receive an indication of
a destination from a user and output navigation directions to that destination.
[0002] The computing device may have access to location information, traffic
information, or other information and may be operable to provide additional
information to the user, such as a predicted time of arrival of the user at a
destination, alternate routes to the destination, or other travel information. Users,
however, may be unable to exploit such navigation instructions or predictions in
certain situations (e.g., while in transit). For example, the computing device may
provide a user of the computing device with a prediction of the user’s arrival time
at the specified destination and may update the prediction as the user is traveling to
the destination. However, if the user is driving an automobile, or otherwise unable
to use the computing device, it may be difficult and/or unsafe for the user to inform

other users of his or her current location or any delays or changes in arrival time.

SUMMARY

[0003] In one example, a method includes receiving, by a computing system,
location information associated with a computing device, wherein the location
information includes a plurality of indications of locations at which the computing
device was previously located and an indication of a current location of the
computing device, and wherein the computing device is associated with a user,
determining, by the computing system and based at least in part on the location

information, a predicted destination of the user, and determining, by the computing
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system and based at least in part on the current location of the computing device
and the predicted destination, a predicted travel route of the user to the predicted
destination. The method may further include determining, by the computing
system and based at least in part on an amount of traffic along the predicted travel
route, a predicted arrival time of the user at the predicted destination, determining,
by the computing system and based at least in part on the predicted destination, one
or more other users associated with the user, and sending, by the computing system
and to one or more computing devices associated with the one or more other users,
an indication of the predicted arrival time of the user.

[0004] In another example, a computing system includes at least one processor and
at least one module operable by the at least one processor to receive location
information associated with a computing device, wherein the location information
includes a plurality of indications of locations at which the computing device was
previously located and an indication of a current location of the computing device,
and wherein the computing device is associated with a user, determine, based at
least in part on the location information, a predicted destination of the user, and
determine, based at least in part on the current location of the computing device
and the predicted destination, a predicted travel route of the user to the predicted
destination. The at least one module may be further operable by the at least one
processor to determine, based at least in part on an amount of traffic along the
predicted travel route, a predicted arrival time of the user at the predicted
destination, determine, based at least in part on the predicted destination, one or
more other users associated with the predicted destination, and send, to one or
more computing devices associated with the one or more other users, an indication
of the predicted arrival time of the user.

[0005] In another example, a computer-readable storage medium is encoded with
instructions that, when executed, cause at least one processor of a computing
device to receive location information associated with a computing device, wherein
the location information includes a plurality of indications of locations at which the
computing device was previously located and an indication of a current location of
the computing device, and wherein the computing device is associated with a user,
determine, based at least in part on the location information, a predicted destination

of the user, and determine, based at least in part on the current location of the
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computing device and the predicted destination, a predicted travel route of the user
to the predicted destination. The computer-readable storage medium may be
further encoded with instructions that, when executed, cause the at least one
processor of the computing device to determine, based at least in part on the
predicted travel route, a predicted arrival time of the user at the predicted
destination, determine, based at least in part on based on previous communications
of the user, one or more other users associated with the previous communications,
and send, to one or more computing devices associated with the one or more other
users, an indication of the predicted arrival time of the user.

[0006] The details of one or more examples are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages will

be apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a conceptual diagram illustrating an example computing
environment and graphical user interface (GUI) for providing other users with
predicted travel information, in accordance with one or more aspects of the present
disclosure.

[0008] FIG. 2 is a block diagram illustrating one example of a coordination unit
for providing other users with predicted travel information, in accordance with one
or more aspects of the present disclosure.

[0009] FIGS. 3A and 3B are conceptual diagrams illustrating example GUIs for
providing other users with predicted travel information, in accordance with one or
more aspects of the present disclosure.

[0010] FIGS. 4A and 4B are conceptual diagrams illustrating example location
information for providing other users with predicted travel information, in
accordance with one or more aspects of the present disclosure.

[0011] FIG. 5 is a flow diagram illustrating example operations for providing other
users with predicted travel information, in accordance with one or more aspects of

the present disclosure.
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DETAILED DESCRIPTION

[0012] Techniques of the present disclosure may enable a computing system to
determine predicted travel information for a user and send the predicted travel
information to computing devices associated with one or more other users. For
example, a computing system may receive location information associated with a
computing device. The location information may include a plurality of indications
of locations at which the computing device was previously located and an
indication of a current location of the computing device. The computing system
may determine a predicted destination of the user based at least in part on the
received location information. For instance, the computing system may determine
that the user is traveling from work to home. Based at least in part on the current
location of the computing device and a predicted destination (e.g., home), the
computing system may determine a predicted travel route from the current location
to the predicted destination.

[0013] Based on an amount of traffic along the predicted travel route, the
computing system may determine a predicted arrival time of the user at the
predicted destination. The computing system may also determine one or more
other users (e.g., close friends of the user, family members of the user, housemates
of the user, etc.) associated with the predicted destination. The computing system
may automatically send an indication of the predicted arrival time of the user to
one or more computing devices associated with the other users. Moreover, if the
computing system determines that there is a change in the traffic conditions along
the predicted travel route, a change in the predicted destination, a change in the
predicted travel route, or any other change associated with the user’s travel, the
computing system may update the predicted arrival time of the user and may
identify a different set of computing devices associated with different other users
and automatically send an indication of the updated predicted arrival time of the
user to the different set of computing devices associated with the different other
users.

[0014] In this manner, techniques of this disclosure may enable a user to
automatically provide one or more other users with his or her travel status without

the user having to manually relay travel information. That is, techniques of the
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present disclosure may allow the user to easily share relevant information with
other users by predicting travel information or other contextual information for the
user, and proactively providing the predicted information to the other users.
Consequently, the user may be able to relay predicted travel information to the
other users without the user losing focus on other activities such as driving,
catching a bus, or paying attention in a meeting. Additionally, techniques of the
present disclosure may enable the user to provide more accurate social network
status messages, thereby ensuring that other users are aware of the user’s current
status, such as what the user is doing, where the user is going, whether the user is
available, and if unavailable, when the user may become available.

[0015] In general, a computing device of a user may send location information to
the computing system only if the computing device receives permission from the
user to send the location information. For example, in situations discussed below
in which the computing device may collect, transmit, or may make use of personal
information about a user (e.g., previous locations) the user may be provided with
an opportunity to control whether programs or features of the computing device
can collect user information (e.g., information about a user’s previous locations, a
user’s social network, a user’s social actions or activities, a user’s profession, a
user’s preferences, or a user’s current location), or to control whether and/or how
the computing device may store and share user information.

[0016] In addition, certain data may be treated in one or more ways before it is
stored, transmitted, or used by the computing device so that personally identifiable
information is removed. For example, a user’s identity may be treated so that no
personally identifiable information can be determined about the user, or a user’s
geographic location may be generalized where location information is obtained
(such as to a city, ZIP code, or state level), so that a particular location of the user
cannot be determined. Thus, the user may have control over how information is
collected about the user and stored, transmitted, and/or used by the computing
device. Furthermore, in some examples, computing devices of the other users may
only receive, utilize, and/or display the received information if the computing
devices receive permission from the respective other users to receive, utilize,

and/or display the predicted travel information.
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[0017] FIG. 1 is a block diagram illustrating an example computing environment 2
and graphical user interface (GUI) 30 for providing other users with predicted
travel information, in accordance with one or more aspects of the present
disclosure. As shown in FIG. 1, computing environment 2 includes computing
device 4, network 10, coordination unit 16, and computing device 24. Examples of
computing devices 4 and 24 may include, but are not limited to, portable, mobile,
or other devices, such as mobile phones (including smartphones), laptop
computers, desktop computers, tablet computers, smart television platforms,
personal digital assistants (PDAs), server computers, mainframes, and the like. For
instance, in the example of FIG. 1, each of computing devices 4 and 24 may be a
smartphone.

[0018] Computing device 4, as shown in FIG. 1, includes one or more
communications units 5. Computing device 4, in one example, utilizes
communication units 5 to communicate with external devices via one or more
networks, such as one or more wireless networks. Communication units 5 may
include a network interface card, such as an Ethernet card, an optical transceiver, a
radio frequency transceiver, or any other type of device that can send and receive
information. Other examples of such network interfaces may include Bluetooth,
3G and WiFi radio components as well as Universal Serial Bus (USB). In some
examples, computing device 4 may utilize communication units 5 to communicate,
via network 10, with coordination unit 16, computing device 24, or other
computing devices. For instance, one or more components of computing device 4
may send data to communications units 5 for transmission to coordination unit 16
via network 10.

[0019] In the example of FIG. 1, computing device 4 includes user interface (Ul)
device 6. Ul device 6 of computing device 4 may function as an input device for
computing device 4 and as an output device. Ul device 6 may be implemented
using various technologies. For instance, Ul device 6 may function as an input
device using a presence-sensitive input screen, such as a resistive touchscreen, a
surface acoustic wave touchscreen, a capacitive touchscreen, a projective
capacitance touchscreen, a pressure sensitive screen, an acoustic pulse recognition
touchscreen, or another presence-sensitive screen technology. Ul device 6 of

computing device 4 may include a presence-sensitive screen that may receive
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tactile input from a user of computing device 4. Ul device 6 may receive
indications of the tactile input by detecting one or more gestures from the user
(e.g., when the user touches or points to one or more locations of Ul device 4 with
a finger or a stylus pen).

[0020] UI device 6 may function as an output (e.g., display) device using any of
one or more display devices, such as a liquid crystal display (LCD), dot matrix
display, light emitting diode (LED) display, organic light-emitting diode (OLED)
display, e-ink, or similar monochrome or color display capable of outputting
visible information to a user of computing device 4. For instance, Ul device 6 may
present output to a user of computing device 4 at a presence-sensitive screen. Ul
device 6 may present the output as a graphical user interface which may be
associated with functionality provided by computing device 4. For example, Ul
device 6 may present various user interfaces of applications executing at or
accessible by computing device 4 (e.g., an electronic message application, an
Internet browser application, etc.). A user of computing device 4 may interact with
a respective user interface of an application to cause computing device 4 to
perform operations relating to a function.

[0021] In the example of FIG. 1, computing device 4 includes user interface (Ul)
module 7 and device location module 8. Modules 7 and 8 may perform operations
described using hardware, software, firmware, or a mixture of hardware, software,
and firmware residing in and/or executing at computing device 4. Computing
device 4 may execute modules 7 and 8 with one processor or with multiple
processors. In some examples, computing device 4 may execute modules 7 and 8
as a virtual machine executing on underlying hardware. Modules 7 and 8 may
execute as a service of an operating system or computing platform or may execute
as one or more executable programs at an application layer of a computing
platform.

[0022] UI module 7 may be operable (e.g., by one or more processors of
computing device 4) to receive input from Ul device 6. For instance, Ul module 7
may receive one or more indications of user input performed at Ul device 6.
Responsive to receiving an indication of user input, Ul module 7 may provide data,
based on the received indication, to one or more other components of computing

device 4 (e.g., modules 7, 8). Ul module 7 may be operable to provide Ul device 6
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with output for display. For instance, Ul module 7 may receive data for display
from one or more other components of computing device 4 (e.g., modules 7, 8).
Responsive to receiving data for display, Ul module 7 may cause Ul device 6 to
display one or more graphical user interfaces. That is, Ul module 5 may, in some
examples, enable one or more components of computing device 4 to communicate
with Ul device 6, receive user input performed at UI device 6, and/or provide
output to a user at UI device 6.

[0023] Device location module 8 may be operable (e.g., by one or more processors
of computing device 4) to determine a current location of computing device 4 and
a current time. For example, computing device 4 may include a global positioning
system (GPS) radio (not shown) for receiving GPS signals (e.g., from a GPS
satellite). Device location module 8 may analyze the GPS signals received by the
GPS radio and determine the current location of computing device 4 and the
current time. Computing device 4 may include other radios or sensor devices (e.g.,
cellular radio, Wi-Fi radio, etc.) capable of receiving signal data from which device
location module 8 can determine the current location of computing device 4 and
the current time. In some examples, device location module 8 may determine
location information as coordinate (¢.g., GPS) location information. In other
examples, device location module 8 may determine location information as one or
more general or relative locations, such as an address, a place, a country, a city, a
type of building (e.g., a library, an airport, etc.).

[0024] Computing device 4 may determine a current location of computing device
4 and a current time only if computing device 4 receives permission from the user
to determine the information. Additionally, computing device 4 may transmit
location information 12 only if computing device 4 receives permission from the
user to share location information (e.g., with a contact). That is, in situations in
which computing device 4 may collect, data mine, analyze and/or otherwise make
use of personal information about the user, the user may be provided with an
opportunity to control whether programs or features of computing device 4 can
collect user information (e.g., previous communications, information about a user’s
e-mail, a user’s social network, social actions or activities, a user’s preferences, a
user’s current location, or a user’s past locations). The user may also be provided

with an opportunity to control whether and how computing device 4 may transmit
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such user information. In addition, certain data may be treated in one or more
ways before it is stored, transmitted, or used by computing device 4, so that
personally identifiable information is removed. Thus, the user of computing
device 4 may have control over how information is collected about the user and
used by computing device 4.

[0025] Device location module 8 may, in some examples, output location and time
data to one or more other components of computing device 4, such as
communications units 5. In other examples, device location module 8 or other
components of computing device 4 may store data indicating one or more
determined current locations of computing device 4 and current times, such as in a
database. Computing device 4 may cause communications units 5 to transmit the
stored data. That is, computing device 4 may immediately transmit the determined
current location and current time, or may store one or more determined current
locations and current times (e.g., as determined previous locations and previous
times), and transmit the stored information at a later time. In any case,
communications units 5 may receive one or more locations and times from other
components of computing device 4 and transmit the received data via network 10.
[0026] As shown in the example of FIG. 1, communications units 5 may transmit
location information 12 to coordination unit 16 (e.g., via network 10). Location
information 12 may contain one or more previous locations 13 as well as current
location 14 (e.g., a current location of computing device 4). Previous locations 13
may include previous locations of computing device 4 and associated previous
times at which computing device 4 was determined to be at the previous locations,
such as those previously determined by device location module 8 and stored in a
database of computing device 4. Current location 14 may include a current
location of computing device 4 and a current time. In some examples, computing
device 4 may send location information 12 in response to input from a user of
computing device 4, such as when the user chooses to run a maps application. In
other examples, computing device 4 may send location information 12
automatically, such as at a certain time of day, or when computing device 4 has
been idle for a certain amount of time. For instance, computing device 4 may
periodically determine a current location and current time, and store the

determined information (e.g., as current location 14). When a new current location



WO 2014/186199 PCT/US2014/037248

and current time are determined, the previous current location and current time
may be stored by computing device 4 (e.g., as part of previous locations 13).
Subsequently, responsive to a certain event or trigger, computing device 4 may
transmit location information 12.

[0027] In some examples, computing device 4 may also transmit permission data
to coordination unit 16. Permission data may be generated in response to a user
interacting with computing device 4, and may be transferred prior to, in
conjunction with, or subsequent to location information 12. Permission data may
include information identifying one or more other users or social network services
that are authorized to receive location information or information based on location
information. Permission data may identify other users or social network services
in various ways, such as using a telephone number of another user, a specific user
identifier (UID) assigned to the other user, a social network account of the other
user, a social network service indication, or other identifying methods. In other
words, the user of computing device 4 may cause computing device 4 to generate
permission data defining one or more other users and/or one or more social
network services to which coordination unit 16 may send location information
received from computing device 4 and/or derivative information based on the
received location information.

[0028] In some examples, permission data may be transient or associated with a
particular set of location information. For instance, the user of computing device 4
may interact with computing device 4 to specify another user or a social network
service that is authorized to receive location information 12 or derivative data.
That is, the user may specify other users and/or social network services that are
authorized to receive travel information for the current trip or current instance but
are not authorized to receive travel information for future trips or future instances.
In other examples, permission data may be more persistent. For instance,
permission data may specify other users or social network services that are allowed
to receive all subsequent location information or derivative data, unless a
revocation is received. That is, the user may specify other users and/or social
network services that are authorized to receive travel information for some or all
subsequent trips or instances, unless and until the user revokes the authorization.

Other users authorized to receive predicted travel information for a user may be

10
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required to explicitly authorize coordination unit 16 to provide the predicted travel
information. That is, coordination unit 16 may not provide predicted travel
information for one user (e.g., the traveling user) to another user (e.g., the
receiving user) unless both the traveling user and the receiving user provide
explicit permission to coordination unit 16.

[0029] As shown in the example of FIG. 1, coordination unit 16 may receive
location information 12 from computing device 4 (e.g., via network 10). Though
not shown in FIG. 1, coordination unit 16 may also receive permission data. In
accordance with one or more techniques of the present disclosure, coordination
unit 16 may determine a predicted destination based at least in part on location
information 12. The predicted destination may represent an expected travel
destination of the user of computing device 4. For instance, coordination unit 16
may analyze received location information 12 and determine an address,
geographical coordinates, or other information defining a specific location to
which it is statistically likely that computing device 4 will be traveling in the near
future (e.g., within 10 minutes, within an hour, within 3 hours, or other time
frame). In some examples, coordination unit 16 may determine that it is unlikely
that computing device 4 will be traveling at all. In such instance, coordination unit
16 may do nothing, or perform one or more other operations unrelated to the
present disclosure. That is, coordination unit 16 may be configured to send an
indication of travel to other users during relevant travel times and be configured to
refrain from sending the indication of travel at other times.

[0030] Responsive to determining a predicted destination, coordination unit 16
may determine a predicted travel route of the user of computing device 4. The
predicted travel route may be determined based at least in part on the predicted
destination and current location 14. For instance, coordination unit 16 may
determine one or more paths (e.g., roads, highways, interstates, bus routes, subway
lines, train tracks, walking trails, or other paths), which the user of computing
device 4 may use in order to travel from the location indicated by current location
14 to the predicted destination.

[0031] Coordination unit 16 may determine a predicted arrival time of the user of
computing device 4 at the predicted destination, based at least in part on an amount

of traffic along the predicted travel route. That is, coordination unit 16 may store
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or otherwise have access to traffic information, and may make use of the traffic
information to determine a prediction of how long it will take the user of
computing device 4 to travel from the location indicated by current location 14 to
the determined predicted destination. In some examples, the predicted arrival time
may be a specific time, such as 2:34 PM Eastern Standard Time. In other
examples, the predicted arrival time may be a specific time duration (e.g., 10
minutes and 30 seconds, 45 minutes, 2 hours and 15 minutes, etc.).

[0032] Coordination unit 16 may determine, based at least in part on the predicted
destination, one or more other users associated with the predicted destination. For
instance, coordination unit 16 may determine another user (e.g., a housemate or
family member of the user of computing device 4) that is currently located at the
predicted destination. In some examples, coordination unit 16 may determine the
other user’s location based on location information received from a computing
device associated with the other user (e.g., computing device 24). Coordination
unit 16 may only receive location information from computing device 24 if the
user of computing device 24 has explicitly allowed computing device 24 to provide
such information.

[0033] In some examples, coordination unit 16 may determine users to whom to
send predicted travel information based on other information, including other
information received from computing device 4 or other information received from
computing device 24. For instance, coordination unit 16 may determine users to
whom to send predicted travel information based at least in part on permission data
received from computing device 4. That is, in some examples, coordination unit
16 may base its determination of other users associated with the predicted
destination on the permission data received from computing device 4, location
information received from other users, other data, or various combinations thereof.
Coordination unit 16 may send an indication of the predicted arrival time (e.g.,
predicted arrival time 20) to the one or more other users associated with the
predicted destination (e.g., computing device 24).

[0034] As shown in the example of FIG. 1, computing device 24 includes
communications units 25, user interface (UI) device 26, user interface (UI) module
27, and device location module 28. In some examples, communications units 25,

Ul device 26, and modules 27 and 28 of computing device 24 may be the same or

12



WO 2014/186199 PCT/US2014/037248

similar to communications units 5, Ul device 6, and modules 7 and 8 of computing
device 4, respectively. In other examples, communications units 25, Ul device 26,
and/or modules 27 and 28 may have additional or different functionality than
communications units 5, Ul device 6, and modules 7 and 8 of computing device 4.
[0035] Computing device 24, as shown in the example of FIG. 1, may receive
predicted arrival time 20 (e.g., via network 10). Predicted arrival time 20 may
include an indication of a user (e.g., the user of computing device 4), an indication
of the predicted destination of the user, and at least one of a time indicating when
the user is predicted to arrive at the predicted destination and a time period
indicating the duration of time until the user is predicted to arrive at the predicted
destination. In some examples, predicted arrival time 20 may also include a
current location of the user (e.g., current location 14).

[0036] Communications units 25 of computing device 24 may receive predicted
arrival time 20 and may provide at least a portion of the received data to one or
more other components of computing device 24. For instance, communication
units 25 may send the data to one or more applications installed at computing
device 24. Based on the data received, the applications or other components may
send graphical information to Ul module 27 for display at UI device 26.
Consequently, Ul module 27 of computing device 24 may cause Ul device 26 to
display GUI 30.

[0037] GUI 30, as shown in the example of FIG. 1, includes graphical indications
(e.g., elements) displayed at various locations of Ul device 26. FIG. 1 illustrates
card 32 as one example graphical indication within GUI 30. Card 30 includes
information from predicted arrival time 20, such as a name of a user of computing
device 4, “Ben Davis,” the predicted arrival time of the user of computing device
4, “12 min,” and the predicted destination of the user of computing device 4,
“home.” By displaying card 32, computing device 24 may allow a user of
computing device 24 to view predicted travel information for the user of
computing device 4, without requiring the user of computing device 4 to send
updates. That is, in one aspect of the present disclosure, coordination unit 16 may
enable one or more computing devices of one or more other users to provide
predicted travel information for a traveling user as informational cards,

notifications, or other graphical elements.
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[0038] Computing device 24 may be operable to utilize and/or display predicted
arrival time 20 in other ways, such as providing one or more notifications (e.g.,
graphical notifications, audible notifications, or other notification) to the user of
computing device 24 regarding the predicted travel of the user of computing device
4. In some examples, computing device 24 may be operable to update a social
network status message of the user of computing device 4. For instance,
computing device 24 may be a server for a social network service. In accordance
with one or more techniques of the present disclosure, computing device 24 may
receive predicted arrival time 20 and update the social network status message of a
user account associated with the user of computing device 4. Consequently, other
users who access the social network service (e.g., via other computing devices not
shown in FIG. 1), may view the updated social network status message. In other
words, coordination unit 16 may provide predicted travel information to other
users by updating a social network status message or chat status message of the
traveling user. In this way, coordination unit 16 may reduce the amount of effort
involved in manually providing such information. By updating status messages of
a user based on the user’s current context, coordination unit 16 may reduce the
likelihood that the status messages remain out of date for long periods of time. For
instance, in viewing the updated status messages, other users may be able to learn
where the user is, whether the user is available, what the user is doing, and/or when
the user may be available in the future.

[0039] By predicting travel information for a user and providing it to other users
and/or updating a social network status message of the user, coordination system
16 may enable other computing devices to display (e.g., as cards, notifications, or
the like) how much time it will take for the user to arrive. Coordination unit 16
may output predicted travel information (e.g., for display) for a traveling user when
the user is traveling or about to travel to work, to home, or to other destinations
such as the gym or a restaurant or bar. In some examples, coordination unit 16
may only display predicted travel information to other users that are currently at
the user’s predicted destination, or to other users currently traveling to the user’s
predicted destination (e.g., a joint predicted destination). When coordination unit
16 determines that a received indication of a location of the user corresponds to the

predicted destination of the user, coordination unit 16 may determine that the user

14



WO 2014/186199 PCT/US2014/037248

has arrived at their destination. Consequently, coordination unit 16 may send data
that causes one or more computing devices of the other users to display an
interruptive notification. The interruptive notification, in some examples, may
only be sent to those users who have not yet arrived at the joint predicted
destination. In some examples, such as where coordination unit 16 determines a
joint predicted destination, coordination unit 16 may cause one or more computing
devices of the other users to display an interruptive notification informing the other
user (or users) when, based on current traffic, he or she should leave their own
location to meet the first user at the joint predicted destination.

[0040] By automatically providing predicted travel information to social network
services or chat services as status message updates, coordination unit 16 may
reduce the effort required for a user to update his or her status message on a social
network account or chat service. In some examples, automatic status message
updates sent by coordination unit 16 may be limited (e.g., by using the permission
data received from computing device 4) to specific social network contacts of the
user, thereby allowing close friends and family to easily determine the user’s
availability, while avoiding providing personal information to casual
acquaintances. That is, coordination unit 16 may enable the user to specify which
other users are able to receive these types of status messages. Consequently,
coordination unit 16 may enable different treatment of chat contacts and/or social
network contacts, such as not changing status messages for acquaintances while
updating the user’s status message for friends and family.

[0041] By determining a predicted destination only for travel that is likely to
happen in the near future, coordination unit 16 may cause one or more computing
devices or social network services to display predicted travel information during
the user’s travel time or “commute window.” That is, in some examples, predicted
travel information may be displayed proactively and contextually when it is the
most relevant (e.g., based on the analysis of location information 12). In other
examples, predicted travel information for the user may be displayed on-demand,
such as in response to a voice command (e.g., resulting in an audio indication of
predicted arrival time) or other input by the other users. In other words, techniques
of the present disclosure may reduce or eliminate the sending and/or receipt of

messages asking a user when he or she is going to arrive at a particular location, if
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he or she has left yet, what route he or she is taking, and the like. Instead,
coordination unit 16 may share this information with the correct set of users
without forcing users to constantly or manually relay it to one another.

[0042] FIG. 2 is a block diagram illustrating one example of a coordination unit
for providing other users with predicted travel information, in accordance with one
or more aspects of the present disclosure. Coordination unit 16 may include
hardware, firmware, software, or any combination thereof. In the example of FIG.
2, coordination unit 16 may comprise a hardware device, such as a server
computer, having various hardware, firmware, and software components.
However, FIG. 2 illustrates only one particular example of coordination unit 16,
and many other examples of coordination unit 16 may be used in accordance with
techniques of the present disclosure. In some examples, components of
coordination unit 16 may be located in a singular location. In other examples, one
or more components of coordination unit 16 may be in different locations (e.g.,
connected via network 10 of FIG. 1). That is, in some examples coordination unit
16 may be a conventional computing system, while in other examples,
coordination unit 16 may be a distributed or “cloud” computing system.

[0043] As shown in the specific example of FIG. 2, coordination unit 16 includes
one or more processors 40, one or more communications units 42, and one or more
storage devices 44. Coordination unit 16 further includes operating system 48,
destination prediction module 50, travel prediction module 51, and user association
module 52. In the specific example of FIG. 2, coordination unit 16 also includes
user location information data (USER LOCATION INFO.) 54, geographic
information data (GEOGRAPHIC INFO.) 55, traffic information data (TRAFFIC
INFO.) 56, and permission information data (PERMISSION INFO.) 57. In other
examples, one or more of user location information data 54, geographic
information data 55, traffic information data 56, and permission information data
57 may not be included in coordination unit 16. That is, in some examples, one or
more of user location information data 54, geographic information data 55, traffic
information data 56, and permission information data 57 may be external to, but
accessible by, coordination unit 16.

[0044] Each of components 40, 42, and 44 may be interconnected (physically,

communicatively, and/or operatively) for inter-component communications. In the
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example of FIG. 2, components 40, 42, and 44 may be coupled by one or more
communications channels (COMM. CHANNELS) 46. In some examples,
communications channels 46 may include a system bus, network connection, inter-
process communication data structure, or any other channel for communicating
data. In other examples, such as where coordination unit 16 is a distributed
computing system or cloud-based computing system, communications channels 46
may include one or more network connections, such as portions of network 10 of
FIG. 1. Modules 50, 51, and 52, as well as operating system 48, user location
information data 54, geographic information data 55, traffic information data 56,
and permission information data 57 may also communicate information with one
another as well as with other components in coordination unit 16.

[0045] Processors 40, in one example, are configured to implement functionality
and/or process instructions for execution within coordination unit 16. For
example, processors 40 may be capable of processing instructions stored in storage
devices 44. Examples of processors 40 may include, any one or more of a
microprocessor, a controller, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field-programmable gate array (FPGA), or
equivalent discrete or integrated logic circuitry.

[0046] Coordination unit 16, in some examples, also includes one or more
communication units 42. Coordination unit 16, in one example, utilizes
communication units 42 to communicate with external devices via one or more
networks, such as network 10 of FIG. 1. Communication units 42 may include a
network interface card, such as an Ethernet card, an optical transceiver, a radio
frequency transceiver, or any other type of device that can send and receive
information. Other examples of such network interfaces may include Bluetooth,
3G and WiFi radio components as well as Universal Serial Bus (USB). In some
examples, coordination unit 16 utilizes communication units 42 to wirelessly
communicate with one or more external devices such as computing devices 4
and/or 24 of FIG. 1, or any other computing device. For instance, communication
units 42 may receive location information 12 from computing device 4, and
provide location information 12 to one or more other components of coordination

unit 16 (e.g., modules 50, 51, 52).
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[0047] One or more storage devices 44 may be configured to store information
within coordination unit 16 during operation. Storage devices 44, in some
examples, can be described as a computer-readable storage medium. In some
examples, storage devices 44 are a temporary memory, meaning that a primary
purpose of storage devices 44 is not long-term storage. Storage devices 44, in
some examples, are described as a volatile memory, meaning that storage devices
44 do not maintain stored contents when the computer is turned off. Examples of
volatile memories include random access memories (RAM), dynamic random
access memories (DRAM), static random access memories (SRAM), and other
forms of volatile memories known in the art. In some examples, storage devices
44 are used to store program instructions for execution by processors 40. Storage
devices 44, in one example, are used by software or applications running on
coordination unit 16 (e.g., modules 50, 51, and 52) to temporarily store information
during program execution.

[0048] Storage devices 44, in some examples, also include one or more computer-
readable storage media. Storage devices 44 may be configured to store larger
amounts of information than volatile memory. Storage devices 44 may further be
configured for long-term storage of information. In some examples, storage
devices 44 include non-volatile storage elements. Examples of such non-volatile
storage elements include magnetic hard discs, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories (EPROM) or
electrically erasable and programmable memories (EEPROM).

[0049] In some examples, coordination unit 16 may contain other components not
shown in FIG. 2. For instance, coordination unit 16 may contain one or more input
devices, such as devices configured to receive input from a user through tactical,
audio, or video feedback, and/or one or more output devices, such as devices
configured to provide output to a user using tactile, audio, or video stimuli.

[0050] In the example of FIG. 2, coordination unit 16 includes operating system
48. Operating system 48, in some examples, controls the operation of components
of coordination unit 16. For example, operating system 48, in one example,
facilitates the communication of modules 50, 51, and 52 with processors 40,
communication units 42, and storage devices 44. Modules 50, 51, and 52 may

each include program instructions and/or data that are executable by coordination
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unit 16. As one example, destination prediction module 50 may include
instructions that cause coordination unit 16 to perform one or more of the
operations and actions described in the present disclosure.

[0051] As shown in the example of FIG. 2, coordination unit 16 includes user
location information data 54. User location information data 54 may be stored
within storage devices 44. User location information data 54 may include
information about the geographical location of one or more users in a computer-
readable format. For instance, upon receiving location information 12 from
computing device 4 as shown in FIG. 1, coordination unit 16 may store at least a
part of location information 12 in user location information data 54. In some
examples, coordination unit 16 may combine or concatenate multiple sets of
location information for each user. For instance, user location information data 54
may include previously received location information from computing device 4,
prior to receipt of location information 12 by coordination unit 16. In such
instance, coordination unit 16 may, in some examples, add the recently received
location information 12 to the previously received location information. In other
examples, user location information data 54 may include a limited number of
location entries (e.g., location/time pairs), such as 100, 1,000, or other value.
[0052] Coordination unit 16, in the example of FIG. 2, includes geographic
information data 55. Geographic information data 55 may be stored within storage
devices 44. Geographic information data 55 may include data describing features
of a geographic area, such as roads, highways, structures, public transportation
routes, walking trails, or other information. For instance, at least part of
geographic information data 55 may be represented by a network of interconnected
nodes or vertices (e.g., corresponding to street intersections, public transportation
hubs, or other locations). Geographic information data 55 may, in some examples,
specify the weight of each edge that exists between any two nodes. In some
examples, the weight may correspond to a distance (e.g., in feet, miles, or
kilometers) between to intersections. In other examples, such as where the vertices
represent street intersections, the weight may be a combination of the distance and
the speed limit of a road connecting the two street intersections. In other
examples, geographic information data 55 may be other information, such as a

matrix of “next hops” for navigating from one node to another. In other words,

19



WO 2014/186199 PCT/US2014/037248

geographic information data 55 may be data usable by one or more components of
coordination unit 16 to determine one or more travel routes.

[0053] In the example of FIG. 2, coordination unit includes traffic information data
56. Traffic information data 56 may be stored within storage devices 44. Traffic
information data 56 may include data indicating traffic levels for a network of
travel modalities, such as roads. Example data stored in traffic information data 56
may include data indicating a speed of traffic on a particular road or highway; data
indicating congestion levels on a particular section of a roadway, data indicating an
average of traffic (e.g., an average for a particular time of day) for a roadway or
section of a roadway. In some examples, information stored in traffic information
data 56 may be received from one or more computing devices (e.g., computing
devices 4, 24 of FIG. 1). In other examples, traffic information data 56 may
additionally or instead contain data received from other sources, such as a
commercial or government entity providing real-time traffic data. That is, traffic
information data 56 may include data from a variety of sources.

[0054] Coordination unit 16, as shown in the example of FIG. 2, includes
permission information data 57. Permission information data 57 may be stored
within storage devices 44. Permission information data 57 may include data
indicating which other users and/or social network services are permitted to receive
location information or derivative data for a particular user. That is, permission
information data 57 may define the computing devices, other users, or services
with which coordination unit 16 is allowed to share information of a particular user
(e.g., a user of computing device 4 of FIG. 1). Coordination unit 16 may store
permission information data 57 after coordination unit 16 receives permission data
from a computing device of a user. For instance, after coordination unit 16
receives permission data from computing device 4 as described in FIG. 1,
coordination unit 16 may store the permission data as part of permission
information data 57. Thereafter, when dealing with data received from computing
device 4 (or another computing device associated with a user of computing device
4), one or more components of coordination unit 16 may determine to which other
users and/or social network services the data received from computing device 4
should be sent. In some examples, permission information data 57 may be time- or

action-specific, such as when the user of computing device 4 authorizes
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coordination unit 16 to share predicted travel information with other users for a
current trip only. In other examples, permission information data 57 may be
persistent, allowing coordination unit 16 to share received data for a specific user
until the user revokes or changes the permission that the user previously provided.
[0055] In the example of FIG. 2, coordination unit 16 includes destination
prediction module 50. In some examples, destination prediction module 50 may be
stored in storage devices 44 as shown in FIG. 2. In other examples, destination
prediction module 50 may include hardware, firmware, software, or some
combination thereof. Destination prediction module 50 may be operable or
otherwise executable (e.g., by processors 40) to receive location information 12
(e.g., from communication units 42) and determine a predicted destination. In
some examples, destination prediction module 50 may store a copy of location
information 12 in user location information data 54 (e.g., for future use). In other
examples, destination prediction module 50 may not store location information 12
for future use. In any case, in accordance with one or more techniques of the
present disclosure, destination prediction module 50 may determine a predicted
destination based at least in part on location information 12.

[0056] For instance, previous locations 13 may include a number of indications of
computing device 4 being at a first location (e.g., a workplace) and corresponding
indications of particular times of the day, such as during the workday (e.g., 8 AM —
5 PM local time) for a particular weekday. Previous locations 13 may include
numerous indications of computing device 4 being at a second location (e.g., a
home of the user of computing device 4) and corresponding indications of other
times of the day, such as during the morning (e.g., 12:00 AM — 7:30 AM local
time) and during the evening (5:30 PM — 12:00 AM local time) of the particular
weekday. Previous locations 13 may also include similar indications for a
subsequent day. That is, the indications of a location and a time for the subsequent
day may correspond to the second location during the morning, and the first
location from then on. Current location 14 may be an indication of computing
device 4 being at the first location, and a corresponding time of day near the end of
the workday (e.g., 4:50 PM local time) on the subsequent day. Based on the

example location information 12, coordination unit 16 may determine that the user
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of computing device 4 is likely to travel to his or her home, and consequently
predict the second location as a travel destination.

[0057] As another example, the indication of location may indicate a location a
short distance from the first location. Consequently, destination prediction module
50 may determine that the user of computing device 4 is likely already traveling to
his or her home and determine the second location as a predicted destination. In
other words, destination prediction module 50 may determine a predicted
destination by analyzing the indications of locations and indications of times
included in location information 12 and determining that it is statistically likely
that the computing device will be located at the predicted destination in the near
future.

[0058] Destination prediction module 50 may, in various examples, be operable to
determine a predicted destination in a number of ways, such as reviewing previous
communications of the user, reviewing location information received from other
users (e.g., aggregating location information), or other ways. For instance,
destination prediction module 50 may receive explicit permission from a user of
computing device 4 (e.g., entered at computing device 4) to access, review, and/or
monitor email information, telephone call information, text message information,
application information, or other information in order to predict travel destinations.
Destination prediction module 50 may then analyze the received information to
determine a predicted destination.

[0059] In one example, destination prediction module 50 may receive text message
information indicating that the user of computing device 4 recently received a
message indicating a specific location, such as “Hey, we’re at the pub on 5th street.

"’

You should come!” The received text message data may also indicate that the user
of computing device 4 sent a response to the message, such as “I will be there
soon, I am leaving now.” Responsive to analyzing the received text message
information, destination prediction module 50 may determine that there is a high
probability that the user (and thus computing device 4) is headed to a “pub on 5th
street” in the near future, and may attempt to locate the specific pub (e.g., by
accessing geographic info 55). Destination prediction module 50 may utilize

combinations of various types of information (e.g., location information 12 and

text message information) to determine a predicted destination of the user. In
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some examples, after determining a predicted destination, destination prediction
module 50 may send the predicted destination to one or more other components of
coordination unit 16, such as travel prediction module 51 and/or user association
module 52.

[0060] Coordination unit 16, in the example of FIG. 2, includes travel prediction
module 51. In some examples, travel prediction module 51 may be stored in
storage devices 44 as shown in FIG. 2. In other examples, travel prediction
module 51 may include hardware, firmware, software, or some combination
thereof. Travel prediction module 51 may be operable or otherwise executable
(e.g., by processors 40) to receive a predicted destination from destination
prediction module 50 and determine a predicted travel route of the user (e.g., the
user of computing device 4).

[0061] After receiving the predicted destination, travel prediction module 51 may
access geographic information data 55 and retrieve geographical data (e.g.,
defining roads) in order to determine the predicted travel route. The determined
predicted travel route may be based at least in part on current location 14. That is,
travel prediction module 51 may use geographic information data 55 to determine
a route on which the user of computing device 4 is most likely to travel, from the
location indicated by current location 14, to reach the predicted destination. The
predicted travel route may include information defining roads upon which the user
will likely drive, public transportation routes the user will likely take, walking
paths the user will likely use, bicycle paths the user will likely use, or other
methods of travel. In some examples, travel prediction module 51 may utilize
traffic information data 56 in addition to geographic information data 55. For
instance, if the user of computing device 4 is traveling by motor vehicle, travel
prediction module 51 may utilize traffic information data 56 to determine the most
efficient roads (e.g., as defined by geographic information data 55) for the user to
travel on.

[0062] In some examples, coordination system 16 may receive an indication of a
mode of travel (e.g., walking, biking, public transit, or other mode of travel) from a
user. In other examples, coordination unit 16 may use a default mode of travel, or
may determine the user’s mode of travel. For instance, when the indications of

locations included in location information 12 are sufficiently spread out, travel
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prediction module 51 may determine that the user of computing device 4 is likely
traveling by motor vehicle. In another example, after explicitly receiving
permission from the user of computing device 4 to access accelerometer data of
computing device 4, coordination unit 16 may receive an indication of
accelerometer data. Based at least in part on the received accelerometer data,
travel prediction module 51 may determine that the user of computing device 4 is
traveling by bicycle.

[0063] After determining a predicted travel route for a user, travel prediction
module 51 may determine a predicted arrival time indicating when the user will
likely arrive at the predicted destination. In some examples, travel prediction
module 51 may access traffic information data 56 and retrieve data in order to
determine a predicted speed at which the user of computing device 4 will likely
travel along the predicted travel route. For instance, when the user of computing
device 4 is traveling by automobile, travel prediction module 51 may use traffic
information data 56 to determine how quickly the user of computing device 4 will
travel on each segment of roadway defined in the predicted travel route. Travel
prediction module 51 may use the determined speeds to determine a total travel
time. The total travel time may represent the time it takes for a user to get from the
location indicated by current destination 14 to the predicted destination. In some
examples, the predicted arrival time may be a duration of time, such as the total
travel time. That is, the predicted arrival time may be the time that it will take for
a user (e.g., the user of computing device 4) to travel from his or her current
location to the predicted destination using the predicted travel route. In other
examples, the predicted arrival time may be a time value, such as the time of day at
which the user is predicted to arrive. In this instance, travel prediction module 51
may use the indication of the current time (e.g., included in current location 14),
and add on the total travel time. In either case, after determining the predicted
arrival time, travel prediction module 51 may send at least one of the predicted
destination, the predicted travel route, and the predicted destination to one or more
other components of coordination unit 16, such as user association module 52.
[0064] In the example of FIG. 2, coordination unit 16 includes user association
module 52. In some examples, user association module 52 may be stored in

storage devices 44 as shown in FIG. 2. In other examples, user association module
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52 may include hardware, firmware, software, or some combination thereof. User
association module 52 may be operable or otherwise executable (e.g., by
processors 40) to determine one or more other users, in accordance with one or
more techniques of the present disclosure.

[0065] User association module 52 may receive an indication of a predicted
destination from destination prediction module 50 and indications of a predicted
travel route, a predicted mode of travel, and/or a predicted arrival time from travel
prediction module 51. Responsive to receiving the indication of the predicted
destination, user association module 52 may determine one or more other users or
social network services with which to share the received information. In some
examples, user association module 52 may access user location information data
54 to determine the one or more other users. That is, user association module may
define the one or more other users as those users associated with the predicted
destination. As described above, user location information data 54 may only
contain location information for those users who explicitly indicated to have his or
her respective computing device send location information to coordination unit 16.
In some examples, user association module 52 may search user location
information data 54 and retrieve other users associated with a current location
corresponding to the predicted destination. In other examples, user association
module 52 may also retrieve users that are associated with a past location that
corresponds to the predicted destination. User association module 52 may restrict
the results to users associated with past locations that correspond to a certain
amount of time, such as within the past 30 minutes, within the past 2 hours, or the
like.

[0066] In other examples, user association module 52 may access permission
information data 57 to determine the one or more other users and/or one or more
social network services. In other words, user association module 52 may
determine the one or more other users as those users or social network services
associated with the user, or with which the user (e.g., the user of computing device
4) has permitted coordination unit 16 to share information. For instance,
permission information data 57 may include permission information specifying
that the user of computing device 4 has explicitly allowed coordination unit 16 to

share location information and/or derivative information with another user (e.g.,
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the user of computing device 24). User association module 52 may retrieve this
information, and consequently specify the user of computing device 24 as
“associated” with the user of computing device 4 for purposes of sharing location
information and/or derivative information. In some examples, user association
module 52 may specify the user of computing device 24 as an “associated” user
only for the purposes of a specific destination, a specific time of day, or a specific
level of activities (e.g., only for business travel of the user of computing device 4).
In other examples, user association module 52 may specify the user of computing
device 24 as an associated user indefinitely (e.g., unless and until the user of
computing device 4 revokes the permission). In some examples, user association
module 52 or other components of coordination unit 16 may proactively suggest
other users with whom the user of computing device 4 might want to share
information. Suggestions may be based on an analysis of how often the other users
communicate with the user of computing device 4, how similar the users’ location
history is, or a combination thereof.

[0067] In yet other examples, user association module 52 may determine the one
or more other users based on other information received from computing device 4
and/or computing device 24, such as one or more of accelerometer data, location
data, calendar data, communication data, traffic data, or flight information data.
For instance, coordination unit 16 may receive explicit permission from the user of
computing device 4 to access previous communications of the user, such as email
communications, text message communications, phone call communications, or
other communications. User association module 52 may be operable to access the
previous communications and search or “mine” the communications for keywords,
such as location key words, user relationship keywords, or other types of
keywords. In some examples, user association module 52 may identify keywords
that correspond to the predicted destination (e.g., the name of a landmark, the name
of a restaurant or store, an address, ctc.). Based on the determined keywords, user
association module 52 may determine a subset of the previous communications
that include at least one of the identified keywords. User association module 52
may then determine the one or more users based at least in part on the subset of

previous communications. For instance, user association module 52 may
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determine the one or more users to include all contacts with whom the subset of
previous communications were exchanged.

[0068] In any case, after determining the one or more other users and/or social
networks with which coordination unit 16 is authorized to share information, user
association module 52 may cause coordination unit 16 (e.g., via communication
units 42) to send an indication of the predicted arrival time to one or more
computing devices associated with the one or more other users. In some examples,
coordination unit 16 may cause the one or more computing devices associated with
the one or more other users to proactively display predicted travel information of
the user of computing device 4. In other examples, the one or more computing
devices may receive the information, but may only display the information in
response to a request from a respective user of the computing devices. In some
examples, coordination unit 16 may only send indications of a predicted arrival
time of a user after coordination unit 16 has determined a predicted destination of
the user and before coordination unit 16 determines that the user has arrived at the
destination.

[0069] In this way, coordination unit 16 may allow other users to receive and/or
view the predicted travel information during the time periods in which the user is
most likely to travel, such as when the user is commuting from home to work
and/or from work to home. That is, coordination unit 16 may enable users to
inform other users of current travels and other contextual information without
having to send messages, post social network status message updates, or otherwise
manually inform the other users. Instead, after a user explicitly allows
coordination unit 16 to share contextual information with the other users,
coordination unit 16 may receive information from a computing device of the user,
determine a context of the user (e.g., location, activity, availability, or the like),
and automatically provide an indication of the context to the other users, social
network services, or other entities.

[0070] FIGS. 3A and 3B are conceptual diagrams illustrating example GUIs for
providing other users with predicted travel information, in accordance with one or
more aspects of the present disclosure. FIGS. 3A and 3B are described below
within the context of computing device 24 from FIG. 1. In various examples,

FIGS. 3A and 3B may be output by one or more components of computing device
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24 for display at the display of a remote computing device, at an external display
device, and/or at an internal display device of computing device 24 (e.g., user
interface device 26). FIGS. 3A and 3B include GUIs that may be displayed only to
users authorized to receive such information.

[0071] FIG. 3A includes an example GUI 80 that displays social network service
status messages to other users. GUI 80 includes usernames 82A and 82B
(collectively “usernames 82”°), user status indicators 84A and 84B (collectively
“user status indicators 84”), and travel mode indicators 86A and 86B (collectively
“travel mode indicators 86””). GUI 80 may represent a list of users of a social
network service, and associated status messages. For instance, username 82A may
correspond to a social network account for a user of computing device 4. In
accordance with techniques of the present disclosure, computing device 4 may
send location information 12 to coordination unit 16. Coordination unit 16 may
determine predicted travel information (e.g., a predicted destination, a predicted
travel route, a predicted arrival time, and the like), and output an indication of at
least the predicted arrival time and user identification information to a social
network service (e.g., computing device 24). Computing device 24 may receive
the indication and update a status message of the social network account associated
with the user. Thereafter, responsive to a request from another user, computing
device 24 may output GUI 80 for display at a computing device of the other user.
In some examples, GUI 80 may only be a portion or particular region of a larger
GUL

[0072] In the example of FIG. 3A, GUI 80 includes usernames 82. Each of
usernames 82 may show a username corresponding to a social network account
associated with a user of a computing device. For instance, username 82A,
displaying “Ann Smith,” may correspond to a social network account of a user of
computing device 4. In some examples, usernames 82 may display actual names
of the users. In other examples, usernames 82 may display names set by a user
viewing GUI 80 (e.g., nicknames), names set by users associated with the
displayed social network accounts (e.g., the user of computing device 4), or other
information.

[0073] GUI 80, in the example of FIG. 3A, includes user status indicators 84.

User status indicators 84 may cach be associated with respective username
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indicators 82. In accordance with techniques of the present disclosure, user status
indicators 84 may display the current contextual status of a user associated with the
corresponding social network account. For instance, computing device 24 may
receive an indication of predicted travel information of the user of computing
device 4, and may modify a status message displayed in user status indicator 84A
to include at least a part of the predicted travel information. As shown in GUI 80,
user status indicator 84A includes the text “47 min from work.” The included text
may be generated by computing device 24 based at least in part on an indication of
predicted travel information (or other context information) received from
coordination unit 16. That is, user status indicator 84A includes the predicted
destination, “work,” as well as the predicted arrival time, “47 min.” In some
examples, user status indicators may include other predicted contextual
information, such as a predicted mode of travel, a predicted current duration of
travel, a predicted activity, a predicted availability, a predicted destination, or other
predicted information. For instance, user status indicator 84B includes a predicted
mode of travel, stating that the user associated with a social network account
having the username displayed in username indicator 82B (e.g., “Todd Davis”) is
“biking.” That is, coordination unit 16 may have analyzed various types of
information received from computing device 4 (e.g., accelerometer information,
location information, calendar information, or other information), and determined
that the user is likely riding a bike. Coordination unit 16 may send an indication of
the predicted mode of travel to computing device 24. Consequently, computing
device 24 may output user status indicator 84B. User status indicator 84B also
includes a duration, “23 min.”

[0074] In some examples, coordination unit 16 may be unable to determine a
predicted destination for a user. In the event that coordination unit 16 is unable to
determine a predicted destination, coordination unit 16 may instead output a
duration of the present activity. In other words, in some examples, instead of
displaying when the user is going to be available or where the user will be,
coordination unit 16 may output information indicating how long the user has been
unavailable and/or what the user is currently doing.

[0075] In the example of FIG. 3A, GUI 80 includes travel mode indicators 86.

Travel mode indicators 86 may be instead of, or in addition to the predicted mode
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of travel being included in user status indicators 84. For instance, travel mode
indicator 86A displays a car icon, showing that coordination unit 16 determined an
automobile as a predicted mode of travel for the user of computing device 4, while
travel mode indicator 86B displays a bicycle icon, indicating that coordination unit
16 determined a bicycle as a predicted mode of travel for the user associated with
the social network account displayed in username indicator 82B.

[0076] In some examples, coordination unit 16 may receive subsequent location
information from a computing device of a user associated with the social network
account having username 82A. Based on the subsequent location information,
coordination unit 16 may determine that the user (e.g., the user of computing
device 4) has reached the predicted destination or has otherwise ceased traveling.
For instance, the subsequent location information may include an indication of a
current location of computing device 4 that is at or substantially close to the
predicted destination (e.g., a workplace of the user). Responsive to determining
that the user is at the predicted destination, coordination unit 16 may send an
indication to computing device 24. The indication may cause computing device 24
to modify the status message displayed in user status indicator 84A to exclude the
predicted travel information. In some examples, computing device 24 may modify
the status message by reverting the message to a previous status message. In other
examples, computing device 24 may modify the status message in other ways, such
as indicating the current location of the user.

[0077] Various other examples of contextual information may be displayed as part
of or in addition to social network status messages, such as a current location of a
user, a predicted travel route of the user, a scheduled appointment (e.g., a meeting)
in which the user is included in, an activity (e.g., “working out”) in which the user
is currently engaging, or other contextual information. GUI 80 is only one
example GUI for displaying social network status message updates to other users,
and various other example GUIs may be used.

[0078] FIG. 3B illustrates an example GUI 100 for providing other users with
predicted travel information. For instance, GUI 100 may be displayed at UI device
26 of computing device 24, or at one or more other computing devices associated
with one or more other users. As shown in FIG. 3B, GUI 100 includes cards 102A
and 102B (collectively “cards 102”). Card 102A includes username 103, predicted
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arrival time 104, predicted destination 106 and map 108. In some examples, each
of cards 102 may only be displayed when coordination unit 16 has determined that
the user associated with the information displayed on the card is traveling. That is,
coordination unit 16 may have determined that the user “Ann Smith” and the user
“Todd Davis” are both currently traveling.

[0079] As shown in the example of FIG. 3B, card 102A includes username 103.
Username 103 may indicate the user whose information is included in the card.
Examples of username 103 may include the user’s name, the user’s phone number,
or other identification of the user (e.g., an ID number or alias). Username 103 may
be similar to usernames 82 as shown in FIG. 3A.

[0080] Card 102A, as shown in the example of FIG. 3B, includes predicted arrival
time 104 and predicted destination 106. Predicted arrival time 104 may display the
predicted arrival time of the relevant user, as determined by coordination unit 16.
Predicted arrival time 104 may be displayed as a duration of time (e.g., number of
minutes), as shown in FIG. 3B, or may be displayed as a specific time (e.g., time of
day). Predicted arrival time 104, as shown in FIG. 3B, may be periodically
updated. For instance, coordination unit 16 may receive subsequent location
information from computing device 4, indication a subsequent current location of
computing device 4. Based at least in part on the subsequent location information,
coordination unit 16 may determine subsequent predicted travel information, such
as a subsequent predicted arrival time, a subsequent predicted travel route, and
other information. Coordination unit 16 may send an indication of at least the
subsequent predicted arrival time to computing device 24, and computing device
24 may update predicted arrival time 104 of card 102A.

[0081] In the example of FIG. 3B, card 102A includes predicted destination 106.
Predicted destination 106 may display the predicted destination of the user, as
determined by coordination unit 16. In some examples, predicted destination 106
may indicate a user-specific destination. That is, the displayed destination may be
a reference to an address, a place, or other location which relates to the user in
some way. For instance, as shown in the example of FIG. 3B, predicted
destination 106 is displayed as “work.” The displayed predicted destination may
be a workplace of the user of computing device 4. Other examples of user-specific

destinations include a home of the user, a favorite restaurant of the user, a gym or
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workout facility of the user, or other destinations. In some examples, predicted
destination 106 may include absolute destinations, such as an address, a business
name, or geographical coordinates.

[0082] Card 102A, in the example of FIG. 3B, includes map 108. Map 108 may
be a graphical representation of predicted travel information determined by
coordination unit 16. For example, map 108 may include a predicted destination of
the user (e.g., as shown in predicted destination 106), a predicted travel route of the
user, or other information. In some examples, cards may not include a map, such
as where display area is limited, or where a user does not explicitly authorize
coordination unit 16 to share such information.

[0083] By allowing other users to view the predicted travel information of a user
without the user having to manually enter such information, techniques of the
present disclosure may make it easier for people to coordinate travel plans, and
stay up-to-date on the status and context of close friends and family. Coordination
unit 16, by providing an indication of predicted travel information to other users,
social network services, or both, may decrease the need for a user to manually
communicate regarding when the user will arrive at a destination, where the user is
currently headed, how the user is getting there, and other travel-related
information. In some examples, coordination unit 16 may also provide other users
or social network services with various other information about the user’s current
context, thereby potentially reducing the number of interruptions the user may
receive during activities.

[0084] FIGS. 4A and 4B are conceptual diagrams illustrating example location
information for providing other users with predicted travel information, in
accordance with one or more aspects of the present disclosure. For purposes of
understanding only, FIGS. 4A and 4B are described within the context of FIGS. 1
and 2. FIG. 4A may include table 120 representing data indicating locations of
computing device 4 as well as associated times. FIG. 4B includes a graphical
depiction of the locations included in table 120.

[0085] Table 120 of FIG. 4A may represent location information 12, as received
by coordination unit 16. Each row of table 120 may represent a past location or
current location of computing device 4 and a time at which the location was

determined. For instance, the first row of table 120 shows that at 6:00 AM (e.g.,
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local time), computing device 4 was located at location “A.” At 6:00 AM,
computing device 4 was located at location “B,” and so on. Each of the letters
shown in the “Entry” column of table 120 (e.g., “A,” “B,” “C,” and so on) may
represent geographic location information, such as GPS data, latitude/longitude
coordinate pairs, or other data for specifying a particular geographic location. That
18, while shown in FIG. 4A as a letter, cach row of table 120 may include
geographical data in the “Entry” column. In some examples, table 120 may
contain more or different information. For instance, while table 120 only includes
locations determined every half hour, location information 12 may include
locations determined at a different rate, such as every 10 minutes, every minute, or
other rate.

[0086] FIG. 4B includes a geographical representation (e.g., map 122) of the
information displayed in table 120 of FIG. 4A. That is, map 122 shows each of the
location entries shown in table 120. As seen in FIG. 4B, each of locations “A,”
“B,” “C,” “Q,” “R,” “S,” “T,” “U,” “V,” “W,” and “X,” are substantially close to
one another in the upper left portion of map 122. Each of locations “E,” “F,” “G,”
“H,” “L,” “J,” “K,” “L,” “M,” “N,” and “O,” are substantially close to one another
in the lower right portion of map 122. Location “P” and location “D” are not
located substantially close to each other, or to any other locations.

[0087] Table 120 and map 122 may include entries only for a single day, such as a
Monday. In some examples, location information 12 may also include entries for
other days, such as location information for the subsequent Tuesday, Wednesday,
and Thursday. Locations determined for Tuesday, Wednesday, and Thursday may
substantially correspond to those shown in table 120 and map 122 for Monday.
That is, table 120 shows that at 5:00 PM on Monday, computing device 4 was
located at location “O” on map 122. Though not shown, location information 12
may also include an indication that at 5:00 PM on Tuesday, computing device 4
was located at or near location “O.”

[0088] Coordination unit 16, in some examples, may determine a predicted
destination for the user of computing device 4 by analyzing location information
12. Based on location information 12, coordination unit 16 may determine one or
more location patterns, such as a daily pattern, a weekly pattern, or other pattern.

In the example of FIGS. 4A and 4B, coordination unit 16 may determine a daily
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pattern based on the fact that the location of computing device 4 is substantially the
same cach day at substantially the same time.

[0089] Based on the determined patterns, coordination unit 16 may determine at
least two sets of indications included in previous locations 13, such that each
indication in a set of indications corresponds to substantially the same location.
For instance, coordination unit 16 may determine a first set of indications that
includes locations “A,” “B,” “C,” “Q,” “R,” “S,” “T,” “U,” “V,” “W,” and “X,”
and a second set of indications that includes locations “E,” “F,” “G,” “H,” “1,” “],”
“K,” “L,” “M,” “N,” and “0.” When determining the sets of indications,
coordination unit 16 may determine a set based on various criteria, such as the
distance of each indicated location from the other indicated locations and/or the
time between the indications. For example, coordination unit 16 may only
consider two indicated locations to be “substantially the same” when the indicated
locations are less than 100 yards apart. In other examples, “substantially the same”
may be based on other distances, such as one mile, fifty feet, ten feet, or other
distance. In some examples, coordination unit 16 may also utilize geographic data,
or other information to determine the sets of indications.

[0090] For each set of indications, coordination unit 16 may determine a
corresponding or average location. That is, coordination unit may predict a single
location that represents each of the indicated locations in the set. In some
examples, the determined average locations may be based on the times associated
with each indication. In other examples, the determined average locations may be
based on other information, such as geographical information. Continuing with the
example location information from Monday, Tuesday, Wednesday, and Thursday,
coordination unit 16 may determine a first location (e.g., a home) corresponding to
the first set of indications, and a second location (e.g., a workplace) corresponding
to the second set of indications.

[0091] Coordination unit 16, in some examples, may determine a predicted
destination based at least in part on the determined average locations and the times
at which computing device 4 was located near the average locations. For instance,
coordination unit 16 may receive location information 12 on Thursday, just after
5:00 PM local time. After analyzing the indications of location, coordination unit

16 may have determined a home location and a work location. Current location 14
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may correspond to the second (e.g., workplace) location, while the determined
daily pattern shows that computing device 4 should soon be located at the first
(home) location. In this way, coordination unit 16 may determine that the user of
computing device 4 is likely to travel home, to the first location in the near future,
and use the first location as a predicted location for the user in accordance with the
techniques of the present disclosure.

[0092] FIG. 5 is a flow diagram illustrating example operations for providing other
users with predicted travel information, in accordance with one or more aspects of
the present disclosure. For purposes of illustration only, the example operations of
FIG. 5 are described below within the context of coordination unit 16 as shown in
FIGS. 1 and 2.

[0093] In the example of FIG. 5, communication unit 16 may receive location
information associated with a computing device (200). In some examples, the
location information may include a plurality of indications of locations at which
the computing device was previously located and an indication of a current
location of the computing device. In some examples, the computing device is
associated with a user. Communication unit 16 may determine a predicted
destination of the user, based at least in part on the location information (202).
Based at least in part on the current location of the computing device and the
predicted destination, communication unit 16 may determine a predicted travel
route of the user to the predicted destination (204).

[0094] Communication unit 16 may, based at least in part on an amount of traffic
along the predicted travel route, determine a predicted arrival time of the user at
the predicted destination (206). Communication unit 16 may determine one or
more other users associated with the user, based at least in part on the predicted
destination (208). Communication unit 16 may send, to one or more computing
devices associated with the one or more other users, an indication of the predicted
arrival time of the user.

[0095] In one example, the operations further include determining, by the
computing system and based at least in part on the location information, a
predicted mode of travel of the user, wherein determining the predicted travel route
is further based at least in part upon the predicted mode of travel. In one example,

the operations further include sending, by the computing system and to the one or
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more computing devices associated with the one or more other users, an indication
of the predicted mode of travel of the user. In one example, determining the
predicted destination includes determining a first set of indications from the
plurality of indications of locations at which the computing device was previously
located, wherein the first set of indications indicate respective locations
corresponding to a first location, determining a second set of indications from the
plurality of indications of locations at which the computing device was previous
located, wherein the second set of indications indicate respective locations
corresponding to a second location, and responsive to determining that the current
location of the computing device corresponds to the first location, determining that
the second location is the predicted destination.

[0096] In one example, the operations further include receiving, by the computing
system, an indication of a subsequent location of the computing device,
determining, by the computing system, that the subsequent location corresponds to
the predicted destination, and sending, by the computing system and to the one or
more computing devices associated with the one or more other users, a notification
that the user arrived at the predicted destination. In one example, the computing
device is a first computing device and the user is a first user, and the operations
further include receiving, by the computing system, an indication of a current
location of a second computing device, wherein the second computing device is
associated with a second user included in the one or more other users, determining,
by the computing system and based at least in part on the current location of the
second computing device, a predicted arrival time of the second user, and,
responsive to determining that the predicted arrival time of the second user is
approximately equal to or greater than the predicted arrival time of the first user,
sending, by the computing system and to the second computing device, a
notification that the second user should depart.

[0097] In one example, the operations further include sending, by the computing
system and to a social network service, instructions to cause the social network
service to modify a social network status message associated with the user to
include at least the predicted arrival time. In one example, the operations further
include receiving, by the computing system, an indication of a subsequent location

of the computing device and responsive to determining that the subsequent location
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corresponds to the predicted destination, sending, by the computing system and to
the social network service, instructions to cause the social network service to
modify the social network status message associated with the user to exclude at
least the predicted arrival time. In some examples, the operations further include
receiving, by the computing system, indications of subsequent locations of the
computing device, determining, by the computing system and based at least in part
on the subsequent locations, an updated predicted arrival time of the user at the
predicted destination, and periodically sending, by the computing system and to the
one or more computing devices associated with the one or more other users, an
indication of the updated predicted arrival time.

[0098] In one or more examples, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in
software, the functions may be stored on or transmitted over, as one or more
instructions or code, a computer-readable medium and executed by a hardware-
based processing unit. Computer-readable media may include computer-readable
storage media, which corresponds to a tangible medium such as data storage
media, or communication media including any medium that facilitates transfer of a
computer program from one place to another, e.g., according to a communication
protocol. In this manner, computer-readable media generally may correspond to
(1) tangible computer-readable storage media, which is non-transitory or (2) a
communication medium such as a signal or carrier wave. Data storage media may
be any available media that can be accessed by one or more computers or one or
more processors to retrieve instructions, code and/or data structures for
implementation of the techniques described in this disclosure. A computer
program product may include a computer-readable medium.

[0099] The example operations of FIG. 5 may be further described by one or more
of the examples below:

[0100] Example 1. A method comprising: receiving, by a computing system,
location information associated with a computing device, wherein the location
information includes a plurality of indications of locations at which the computing
device was previously located and an indication of a current location of the
computing device, and wherein the computing device is associated with a user;

determining, by the computing system and based at least in part on the location
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information, a predicted destination of the user; determining, by the computing
system and based at least in part on the current location of the computing device
and the predicted destination, a predicted travel route of the user to the predicted
destination; determining, by the computing system and based at least in part on an
amount of traffic along the predicted travel route, a predicted arrival time of the
user at the predicted destination; determining, by the computing system and based
at least in part on the predicted destination, one or more other users associated with
the user; and sending, by the computing system and to one or more computing
devices associated with the one or more other users, an indication of the predicted
arrival time of the user.

[0101] Example 2. The method of example 1, further comprising determining, by
the computing system and based at least in part on the location information, a
predicted mode of travel of the user, wherein determining the predicted travel route
is further based at least in part upon the predicted mode of travel.

[0102] Example 3. The method of example 2, further comprising sending, by the
computing system and to the one or more computing devices associated with the
one or more other users, an indication of the predicted mode of travel.

[0103] Example 4. The method of any of examples 1-3, wherein determining the
predicted destination comprises: determining a first set of indications from the
plurality of indications of locations at which the computing device was previously
located, wherein the first set of indications indicate respective locations
corresponding to a first location; determining a second set of indications from the
plurality of indications of locations at which the computing device was previously
located, wherein the second set of indications indicate respective locations
corresponding to a second location; and responsive to determining that the current
location of the computing device corresponds to the first location, determining that
the second location is the predicted destination.

[0104] Example 5. The method of any of examples 1-4, wherein the computing
device is a first computing device and wherein the user is a first user, the method
further comprising: receiving, by the computing system, an indication of a current
location of a second computing device, wherein the second computing device is
associated with a second user included in the one or more other users; determining,

by the computing system and based at least in part on the current location of the
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second computing device, a predicted arrival time of the second user; and
responsive to determining that the predicted arrival time of the second user is
approximately equal to or greater than the predicted arrival time of the first user,
sending, by the computing system and to the second computing device, a
notification that the second user should depart.

[0105] Example 6. The method of any of examples 1-5, further comprising:
sending, by the computing system and to a social network service, instructions to
cause the social network service to modify a social network status message
associated with the user to include at least the predicted arrival time.

[0106] Example 7. The method of example 6, further comprising: receiving, by
the computing system, an indication of a subsequent location of the computing
device; and responsive to determining that the subsequent location corresponds to
the predicted destination, sending, by the computing system and to the social
network service, instructions to cause the social network service to modify the
social network status message associated with the user to exclude at least the
predicted arrival time.

[0107] Example 8. The method of any of examples 1-7, further comprising:
receiving, by the computing system, indications of subsequent locations of the
computing device; determining, by the computing system and based at least in part
on the subsequent locations, an updated predicted arrival time of the user at the
predicted destination; and periodically sending, by the computing system and to
the one or more computing devices associated with the one or more other users, an
indication of the updated predicted arrival time.

[0108] Example 9. A computing system comprising: at least one processor; and at
least one module operable by the at least one processor to: receive location
information associated with a computing device, wherein the location information
includes a plurality of indications of locations at which the computing device was
previously located and an indication of a current location of the computing device,
and wherein the computing device is associated with a user; determine, based at
least in part on the location information, a predicted destination of the user;
determine, based at least in part on the current location of the computing device
and the predicted destination, a predicted travel route of the user to the predicted

destination; determine, based at least in part on an amount of traffic along the
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predicted travel route, a predicted arrival time of the user at the predicted
destination; determine, based at least in part on the predicted destination, one or
more other users associated with the predicted destination; and send, to one or
more computing devices associated with the one or more other users, an indication
of the predicted arrival time.

[0109] Example 10. The system of example 9, wherein the at least one module is
further operable by the at least one processor to determine, based at least in part on
the location information, a predicted mode of travel of the user, and wherein
determining the predicted travel route is further based at least in part upon the
predicted mode of travel.

[0110] Example 11. The system of example 10, wherein the at least one module is
further operable by the at least one processor to send, to the one or more
computing devices associated with the one or more other users, an indication of the
predicted mode of travel.

[0111] Example 12. The system of any of examples 9-11, wherein the at least one
module is further operable by the at least one processor to: determine a first set of
indications from the plurality of indications of locations at which the computing
device was previously located, wherein the first set of indications indicate
respective locations corresponding to a first location; determine a second set of
indications from the plurality of indications of locations at which the computing
device was previously located, wherein the second set of indications indicate
respective locations corresponding to a second location; and responsive to
determining that the current location of the computing device corresponds to the
first location, determining that the second location is the predicted destination.
[0112] Example 13. The system of any of examples 9-12, wherein the at least one
module is further operable by the at least one processor to: receive an indication of
a subsequent location of the computing device; determine that the subsequent
location corresponds to the predicted destination; and send, to the one or more
computing devices associated with the one or more other users, a notification that
the user arrived at the predicted destination.

[0113] Example 14. The system of any of examples 9-13, wherein the at least one
module is further operable by the at least one processor to: send, to a social

network service, instructions to cause the social network service to modify a social
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network status message associated with the user to include at least the predicted
arrival time.

[0114] Example 15. The system of example 14, wherein the at least one module is
further operable by the at least one processor to: receive an indication of a
subsequent location of the computing device; and responsive to determining that
the subsequent location corresponds to the predicted destination, send, to the social
network service, instructions to cause the social network service to modify the
social network status message associated with the user to exclude at least the
predicted arrival time.

[0115] Example 16. The system of any of examples 9-15, wherein the at least one
module is further operable by the at least one processor to: receive indications of
subsequent locations of the computing device; determine, based at least in part on
the subsequent locations, an updated predicted arrival time of the user at the
predicted destination; and periodically send, to the one or more computing devices
associated with the one or more other users, an indication of the updated predicted
arrival time.

[0116] Example 17. A computer-readable storage medium encoded with
instructions that, when executed, cause at least one processor of a computing
device to: receive location information associated with a computing device,
wherein the location information includes a plurality of indications of locations at
which the computing device was previously located and an indication of a current
location of the computing device, and wherein the computing device is associated
with a user; determine, based at least in part on the location information, a
predicted destination of the user; determine, based at least in part on the current
location of the computing device and the predicted destination, a predicted travel
route of the user to the predicted destination; determine, based at least in part on
the predicted travel route, a predicted arrival time of the user at the predicted
destination; determine, based at least in part on previous communications of the
user, one or more other users associated with the previous communications; and
send, to one or more computing devices associated with the one or more other
users, an indication of the predicted arrival time of the user.

[0117] Example 18. The computer-readable storage medium of example 17,

further encoded with instructions that, when executed, cause the at least one
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processor to: data mine the previous communications for one or more keywords;
identify at least one of the one or more keywords that corresponds to the predicted
destination; determine a subset of the previous communications that each include
the at least one identified keyword; and determine, based at least in part on the
subset of previous communications, the one or more other users.

[0118] Example 19. The computer-readable storage medium of any of examples
17-18, further encoded with instructions that, when executed, cause the at least one
processor to: determine a first set of indications from the plurality of indications of
locations at which the computing device was previously located, wherein the first
set of indications indicate respective locations corresponding to a first location;
determine a second set of indications from the plurality of indications of locations
at which the computing device was previously located, wherein the second set of
indications indicate respective locations corresponding to a second location; and
responsive to determining that the current location of the computing device
corresponds to the first location, determine that the second location is the predicted
destination.

[0119] Example 20. The computer-readable storage medium of any of examples
17-19, further encoded with instructions that, when executed, cause the at least one
processor to: send, to a social network service, instructions to cause the social
network service to modify a social network status message associated with the user
to include at least the predicted arrival time.

[0120] Example 21. The system of example 9, further comprising means for
performing the method recited by any of examples 1-8.

[0121] Example 22. A computer-readable storage medium encoded with
instructions that, when executed, cause at least one processor of a computing
device to perform the method recited by any of examples 1-8.

[0122] By way of example, and not limitation, such computer-readable storage
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage, or other magnetic storage devices, flash memory, or
any other medium that can be used to store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection is properly termed a computer-readable medium. For example, if

instructions are transmitted from a website, server, or other remote source using a
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coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial
cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the definition of medium. It should
be understood, however, that computer-readable storage media and data storage
media do not include connections, carrier waves, signals, or other transient media,
but are instead directed to non-transient, tangible storage media. Disk and disc, as
used herein, includes compact disc (CD), laser disc, optical disc, digital versatile
disc (DVD), floppy disk and Blu-ray disc, where disks usually reproduce data
magnetically, while discs reproduce data optically with lasers. Combinations of
the above should also be included within the scope of computer-readable media.
[0123] Instructions may be executed by one or more processors, such as one or
more digital signal processors (DSPs), general purpose microprocessors,
application specific integrated circuits (ASICs), field programmable logic arrays
(FPGAsS), or other equivalent integrated or discrete logic circuitry. Accordingly,
the term “processor,” as used herein may refer to any of the foregoing structure or
any other structure suitable for implementation of the techniques described herein.
In addition, in some aspects, the functionality described herein may be provided
within dedicated hardware and/or software modules. Also, the techniques could be
fully implemented in one or more circuits or logic elements.

[0124] The techniques of this disclosure may be implemented in a wide variety of
devices or apparatuses, including a wireless handset, an integrated circuit (IC) or a
set of ICs (e.g., a chip set). Various components, modules, or units are described
in this disclosure to emphasize functional aspects of devices configured to perform
the disclosed techniques, but do not necessarily require realization by different
hardware units. Rather, as described above, various units may be combined in a
hardware unit or provided by a collection of interoperative hardware units,
including one or more processors as described above, in conjunction with suitable
software and/or firmware.

[0125] Various examples have been described. These and other examples are

within the scope of the following claims.
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CLAIMS:

1. A method comprising:

receiving, by a computing system, location information associated with a
computing device, wherein the location information includes a plurality of
indications of locations at which the computing device was previously located and
an indication of a current location of the computing device, and wherein the
computing device is associated with a user;

determining, by the computing system and based at least in part on the
location information, a predicted destination of the user;

determining, by the computing system and based at least in part on the
current location of the computing device and the predicted destination, a predicted
travel route of the user to the predicted destination;

determining, by the computing system and based at least in part on an
amount of traffic along the predicted travel route, a predicted arrival time of the
user at the predicted destination;

determining, by the computing system and based at least in part on the
predicted destination, one or more other users associated with the user; and

sending, by the computing system and to one or more computing devices
associated with the one or more other users, an indication of the predicted arrival

time of the user.

2. The method of claim 1, further comprising determining, by the computing
system and based at least in part on the location information, a predicted mode of
travel of the user, wherein determining the predicted travel route is further based at

least in part upon the predicted mode of travel.
3. The method of claim 2, further comprising sending, by the computing

system and to the one or more computing devices associated with the one or more

other users, an indication of the predicted mode of travel.
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4. The method of any of claims 1-3, wherein determining the predicted
destination comprises:

determining a first set of indications from the plurality of indications of
locations at which the computing device was previously located, wherein the first
set of indications indicate respective locations corresponding to a first location;

determining a second set of indications from the plurality of indications of
locations at which the computing device was previously located, wherein the
second set of indications indicate respective locations corresponding to a second
location; and

responsive to determining that the current location of the computing device
corresponds to the first location, determining that the second location is the

predicted destination.

5. The method of any of claims 1-4, wherein the computing device is a first
computing device and wherein the user is a first user, the method further
comprising:

receiving, by the computing system, an indication of a current location of a
second computing device, wherein the second computing device is associated with
a second user included in the one or more other users;

determining, by the computing system and based at least in part on the
current location of the second computing device, a predicted arrival time of the
second user; and

responsive to determining that the predicted arrival time of the second user
is approximately equal to or greater than the predicted arrival time of the first user,
sending, by the computing system and to the second computing device, a

notification that the second user should depart.

6. The method of any of claims 1-5, further comprising:
sending, by the computing system and to a social network service,
instructions to cause the social network service to modify a social network status

message associated with the user to include at least the predicted arrival time.
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7. The method of claim 6, further comprising:

receiving, by the computing system, an indication of a subsequent location
of the computing device; and

responsive to determining that the subsequent location corresponds to the
predicted destination, sending, by the computing system and to the social network
service, instructions to cause the social network service to modify the social
network status message associated with the user to exclude at least the predicted

arrival time.

8. The method of any of claims 1-7, further comprising:

receiving, by the computing system, indications of subsequent locations of
the computing device;

determining, by the computing system and based at least in part on the
subsequent locations, an updated predicted arrival time of the user at the predicted
destination; and

periodically sending, by the computing system and to the one or more
computing devices associated with the one or more other users, an indication of the

updated predicted arrival time.
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9. A computing system comprising:

at least one processor; and
at least one module operable by the at least one processor to:

receive location information associated with a computing device,
wherein the location information includes a plurality of indications of
locations at which the computing device was previously located and an
indication of a current location of the computing device, and wherein the
computing device is associated with a user;

determine, based at least in part on the location information, a
predicted destination of the user;

determine, based at least in part on the current location of the
computing device and the predicted destination, a predicted travel route of
the user to the predicted destination;

determine, based at least in part on an amount of traffic along the
predicted travel route, a predicted arrival time of the user at the predicted
destination;

determine, based at least in part on the predicted destination, one or
more other users associated with the predicted destination; and

send, to one or more computing devices associated with the one or

more other users, an indication of the predicted arrival time.

10.  The system of claim 9, wherein the at least one module is further operable
by the at least one processor to determine, based at least in part on the location
information, a predicted mode of travel of the user, and wherein determining the
predicted travel route is further based at least in part upon the predicted mode of

travel.

11.  The system of claim 10, wherein the at least one module is further operable
by the at least one processor to send, to the one or more computing devices
associated with the one or more other users, an indication of the predicted mode of

travel.
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12.  The system of any of claims 9-11, wherein the at least one module is
further operable by the at least one processor to:

determine a first set of indications from the plurality of indications of
locations at which the computing device was previously located, wherein the first
set of indications indicate respective locations corresponding to a first location;

determine a second set of indications from the plurality of indications of
locations at which the computing device was previously located, wherein the
second set of indications indicate respective locations corresponding to a second
location; and

responsive to determining that the current location of the computing device
corresponds to the first location, determining that the second location is the

predicted destination.

13.  The system of any of claims 9-12, wherein the at least one module is
further operable by the at least one processor to:

receive an indication of a subsequent location of the computing device;

determine that the subsequent location corresponds to the predicted
destination; and

send, to the one or more computing devices associated with the one or more

other users, a notification that the user arrived at the predicted destination.

14.  The system of claim 9, further comprising means for performing the

method recited by any of claims 1-8.
15. A computer-readable storage medium encoded with instructions that, when

executed, cause at least one processor of a computing device to perform the

method recited by any of claims 1-8.
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