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Interactions Between Search Query Layers

Focused Search Querv Laver Action

202

Emphasize Gas Station Search Results
Gas Station Around Layers that are Visible (e.g.,
Driving Route and Union Square)

204

Emphasize Pizza Search Results Around
Pizza Layers that are Visible (e.g., Driving Route
and Union Square)

506

Emphasize Search Results (e.g., Pizza and
Driving Route Gas Station Search Results) Around
Driving Route

208

Emphasize Search Results (e.g., Pizza and
Union Square Gas Station Search Results) Around Union
Route

FIG. 5A
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PROCESSING THE RESULTS OF MULTIPLE
SEARCH QUERIES IN A MAPPING
APPLICATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/179,459, filed on Jul. 8, 2011, titled
“Displaying Layers of Search Results on a Map,” which
claims priority to U.S. Provisional Application No. 61/362,
552, filed on Jul. 8, 2010, titled “Displaying Layers of Search
Results on a Map,” the entire disclosures of which are hereby
expressly incorporated by reference.

TECHNICAL FIELD

[0002] This specification relates to digital data processing,
and more particularly to presenting search results with a
geographic map.

BACKGROUND

[0003] Individuals can use computers to access mapping
websites over the internet. The mapping websites provide
interactive maps for display on the individuals’ computers.
Individuals can move the maps, zoom-in on regions of the
maps, and view traffic information on the maps. Further, users
can submit search queries and, in response, view icons that
are placed on the maps at locations of businesses that are
responsive to the search queries.

SUMMARY

[0004] This document describes techniques, methods, sys-
tems, and mechanisms for displaying layers of search results
ona map. In general, a user of a computing device can submit
multiple search queries to a mapping service. In response to
each of the queries, the mapping service can provide infor-
mation to the computing device for displaying a layer of
visual indicators, where the visual indicators can represent
search results or geographical contexts. The multiple layers
of visual indicators can be overlaid on a display of a map.
[0005] A set of graphical user interface elements for
manipulating the display of the layers can accompany the
display of the map. For example, each particular layer can be
associated with a first graphical interface element for toggling
a visibility of the visual indicators for the particular layer.
Additionally, each particular layer can be associated with a
second graphical interface element that provides focus to the
particular layer. A layer that has focus can interact with other
layers differently than when the layer does not have focus.
[0006] For example, providing focus to a layer that defines
a geographical context can cause search results, from other
layers, that are determined to be associated with the focused
geographical context to appear emphasized in the display or
alone as the only search results in the display. Providing focus
to a layer that identifies search results can cause those search
results from the focused layer that are associated with geo-
graphical contexts of other visible layers to appear empha-
sized or alone as the only search results in the display.
[0007] In general, one aspect of the subject matter
described in this specification can be embodied in one or more
computer-readable storage devices storing instructions that,
when executed by one or more processing devices, cause a
computing system to perform operations. The operations
include receiving, from a server system, information that is
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responsive to each of multiple distinct search queries,
wherein the information for each of the search queries iden-
tifies a geographical context or includes search results. The
operations include displaying, on a geographical map, one or
more visual indications of the information for each of the
search queries. The operations include displaying a user inter-
face element for each of the search queries, wherein the user
interface element for each of the search queries, when
selected by a user, causes removal from the display of the one
or more visual indications of the information for the search
query that corresponds to the selected user interface element.

[0008] Additional aspects can optionally include one or
more of the following features. The operations can further
comprise receiving from the server system an identification of
afirst geographical context that has been determined based on
content in a first of the search queries, and second search
results that have been determined to be responsive to a second
of the search queries. The operations can further comprise
displaying on the geographical map a visual indication of the
first geographical context, and visual indications of a first
portion of the second search results that have been determined
to be geographically relevant to the first geographical context.
The first geographical context may be a route between a
starting position and an ending position.

[0009] The operations can further comprise displaying on
the geographical map a visually different style of visual indi-
cations of another portion of the second search results that
have not been determined to be geographically relevant to the
first geographical context. The operations can further com-
prise receiving user selection of a first user interface element
that corresponds to the first search query; and adding to the
display, as a consequence of the user selection of the first user
interface element, visual indications of a second portion of
the second search results. The operations can further com-
prise receiving, after the user selection of the first user inter-
face element, another user selection of the first user interface
element; and removing from the display, as a consequence of
the another user selection of the first user interface element,
the visual indications of the second portion of the second
search results.

[0010] Theoperations can further comprise receiving, from
the server system, an identification of a third geographical
context that is determined based on content in a third of the
search queries; receiving user selection of a third user inter-
face element that corresponds to the third search query;
removing from the display, as a consequence of the user
selection of the third user interface element, at least some of
the visual indications of the first portion of the second search
results; and adding to the display, as a consequence of the user
selection of the third user interface element, visual indica-
tions of a second portion of the second search results that have
been determined to be geographically relevant to the third
geographical context. The operations can further comprise
receiving, from the server system, an identification of a third
geographical context that is based on content in a third of the
search queries; and displaying, on the geographical map,
visual indications of a second portion of the second search
results that have been determined to be geographically rel-
evant to the third geographical context. Visual indications of
athird portion of the third search results are not displayed, the
third portion of the third search results not having been deter-
mined to be geographically relevant to the first geographical
context and not having been determined to be geographically
relevant to the second geographical context.
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[0011] Theoperations can further comprise receiving, from
the server system, fourth search results that are responsive to
a fourth of the search queries; receiving user selection of a
user interface element that corresponds to the fourth search
query; and adding to the display, as a consequence of receiv-
ing user selection of the fourth user interface element, visual
indications of a first portion of the fourth search results that
have been determined to be geographically relevant to the first
geographical context, and visual indications of a second por-
tion of the fourth search results that have been determined to
be geographically relevant to the second geographical con-
text.

[0012] Other aspects of the subject matter described in this
specification can include a method that performs the opera-
tions according to the above-described operations, or a sys-
tem that includes the above-described one or more processing
devices and the above-described one or more computer-read-
able storage devices.

[0013] Another aspect of the subject matter described in
this specification can be embodied in a computer-imple-
mented method for displaying search results on a map. The
method includes receiving, by a server system, multiple dis-
tinct search queries that were submitted from a computing
device. The method includes providing, by the server system
and for receipt by the computing device, information to cause
the computing device to display on a geographical map a
layer of one or more visual indications for each of the search
queries, each layer to include a visual indication of a geo-
graphical context that is responsive to a respective search
query or visual indications of search results that are respon-
sive to the respective search query. The method includes
providing, by the server system and for receipt by the com-
puting device, information to cause the computing device to
display a user interface element for each of the displayed
layers, each user interface element being for causing the
computing device to remove, upon user selection of the
respective user interface element, the display of the layer of
one or more visual indications for the search query that cor-
responds to the selected user interface element.

[0014] Additional aspects can optionally include one or
more of the following features. The method can include pro-
viding, by the server system and for receipt by the computing
device, information to cause the computing device to display
on the geographical map (a) a visual indication of a first
geographical context that has been determined based on con-
tent in a first of the search queries, and (b) visual indications
of a first portion of second search results that have been
determined to be geographically relevant to the first geo-
graphical context, the second search results having been
determined to be responsive to a second of the search queries.
[0015] The method can include providing, by the server
system and for receipt by the computing device, information
for causing the computing device to display on the geographi-
cal map a visually different style of visual indications of
another portion of the second search results that have not been
determined to be geographically relevant to the first geo-
graphical context. The method can include providing, by the
server system and for receipt by the computing device, infor-
mation for causing the computing device to add to the display
of the geographical map, as a consequence of the computing
device receiving user selection of a first user interface element
that corresponds to the first search query, visual indications of
a second portion of the second search results, and remove
from the display ofthe geographical map, as a consequence of
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the computing device receiving another user selection of the
first user interface element, the visual indications of the sec-
ond portion of the second search results.

[0016] Other aspects of the subject matter described in this
specification can include corresponding computer-readable
storage devices storing instructions that, when executed by
one or more processing devices, perform operations accord-
ing to the above-described methods. Other embodiments may
include systems and apparatus that include the described
computer-readable storage devices and that are configured to
execute the operations using one or more processing devices.
[0017] Another set of aspects of the subject matter
described in this specification are described below.

[0018] In general, one aspect of the subject matter
described in this specification can be embodied in a com-
puter-implemented method of displaying search results on a
map. The method includes receiving, by a computing device,
user input submitting multiple distinct search queries, and
providing the search queries to a server system that is remote
from the computing device. The method includes receiving,
by the computing device and from the server system for each
particular search query of the search queries, information that
is responsive to the particular search query. The information
for the particular search query (i) identifies a geographical
context, or (ii) includes search results. The method includes
displaying for each particular search query, by the computing
device and on a geographical map, one or more visual indi-
cations of the information for the particular search query. The
method includes displaying, by the computing device and for
each of at least two of the search queries, a user interface
element that corresponds to the search query and that, when
selected by a user, causes the computing device to remove the
display of the one or more visual indications of the informa-
tion that corresponds to the selected user interface element.
[0019] Another aspect of the subject matter described in
this specification can be embodied in a computer-imple-
mented method for displaying search results on a map. The
method includes receiving, by a server system and from a
computing device that is remote to the server system, multiple
distinct search queries that were submitted by a user of the
computing device. The method includes providing, by the
server system and to the computing device for each particular
search query of the search queries, information that is respon-
sive to the particular search query. The information for the
particular search query (i) identifies a geographical context,
or (ii) includes search results, so as to cause the computing
device to: display on a geographical map for each particular
search query, one or more visual indications of the informa-
tion for the particular search query, and display for each of at
least two of the search queries, a user interface element that,
when selected by a user, causes the computing device to
remove the display of the one or more visual indications of the
information that corresponds to the selected user interface
element.

[0020] Inyetanotheraspect, the subject matter described in
this specification can be embodied in a system for displaying
search results on a map. The system includes a mobile device.
The mobile device is configured to receive user input submit-
ting multiple distinct search queries. The mobile device is
configured to provide the search queries to a server system.
The mobile device is configured to receive from the server
system determined information that is responsive to each
particular search query of the search queries. The information
for the particular search query (i) identifies a geographical
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context, or (ii) includes of search results. The mobile device is
configured to display on a geographical map for each particu-
lar search query, one or more visual indications of the infor-
mation for the particular search query. The mobile device is
configured to display for each of at least two of the search
queries, a user interface element that, when selected by a user,
causes the computing device to remove the display of the one
ormore visual indications of the information that corresponds
to the selected user interface element. The mobile device is
configured to provide a display of a map of each of the layers
and graphical interface elements for toggling a display of
each layer on or off, and for clustering search results around
one or more geographical positions.

[0021] The system includes a server system. The server
system is configured to receive the search queries from the
mobile device. The server system is configured to determine,
for each particular search query of the search queries the
information that is responsive to the particular search query.
The determined information for the particular search query (i)
identifies a geographical context, or (ii) includes search
results. The server system is configured to provide to the
computing device for each particular search query, the deter-
mined information.

[0022] These and other implementations can optionally
include one or more of the following features. Each particular
search query may be input by a user using a keyboard. Each
particular search query may be input by a user using a voice
input device that includes a microphone. The computing
device may receive from the server system an identification of
a first geographical context that the server system has deter-
mined based on content in a first of the search queries. The
first geographical context is a first route between a starting
position and an ending position. The computing device may
receive from the server system second search results that the
server system has determined are responsive to a second of
the queries. The computing device may display on the geo-
graphical map a visual indication of the first route between the
first position and the second position, and visual indications
of'a portion of the second search results that have been deter-
mined to be geographically relevant to the first route. The
computing device may display on the geographical map a
visually different style of visual indications of a portion of the
second search results that have not been determined to be
geographically relevant to the first route.

[0023] First user selection of a first user interface element
that corresponds to the first search query may be received. In
response to the first user selection, the visual indication of the
first route may be removed from display. In response to the
first user selection, visual indications of additional second
search results that are not included in the portion of the second
search results may be displayed. Second user selection of the
first user interface element may be received. Inresponse to the
second-user selection, the visual indication of the first route
may be re-displayed. In response to the second user selection,
the visual indications of the additional second search results
may be removed from display.

[0024] The computing device may receive from the server
system an identification of a first geographical context that the
server system has determined based on content in a first of the
queries. The computing device may receive from the server
system an identification ofa second geographical context that
the server system has determined based on content ina second
of the search queries. The computing device may receive
from the server system third search results that the server
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system has determined are responsive to a third of the queries.
The computing device may receive from the server system
fourth search results that the server system has determined are
responsive to a fourth of the queries.

[0025] User selection of a first interface element that cor-
responds to the first query may be received. In response to the
user selection of the first interface element, visual indications
of a first portion of the third search results that have been
determined to be geographically relevant to the first geo-
graphical context may be displayed on the map. Inresponse to
the user selection of the first interface element, visual indica-
tions of a first portion of the fourth search results that have
been determined to be geographically relevant to the first
geographical context may be displayed on the map.

[0026] The first geographical context may not be identified
based on content in the third search query or the fourth search
query. User selection of a second interface element that cor-
responds to the second query may be received. In response to
the user selection of the second interface element, visual
indications of a second portion of the third search results that
have been determined to be geographically relevant to the
second geographical context may be displayed. In response to
the user selection of the second interface element, visual
indications of a second portion of the fourth search results that
have been determined to be geographically relevant to the
second geographical context may be displayed.

[0027] The display of the visual indications of the first
portion of the third search results and the display of the visual
indications of the first portion of the fourth search results may
be removed from the map an in response to the user selection
of the second interface element. User selection of a third
interface element that corresponds to the third query may be
received. In response to the user selection of the third inter-
face element, visual indications of a first portion of the third
search results that have been determined to be geographically
relevant to first geographical context may be displayed. In
response to the user selection of the third interface element,
visual indications of a second portion of the third search
results that have been determined to be geographically rel-
evant to the second geographical context may be displayed. A
third portion of the third search results may not be displayed.
The third portion of the third search results may not include
any of the first portion or second portion of the third search
results.

[0028] The first geographical context may not be deter-
mined based on content in the third search query or the fourth
search query. The third portion of the third search results may
not be determined to be geographically relevant to the first
geographical context and may not be determined to be geo-
graphically relevant to the second geographical context. User
selection of a fourth interface element that corresponds to the
fourth query may be received. In response to the user selec-
tion of the fourth interface element, visual indications of a
first portion of the fourth search results that have been deter-
mined to be geographically relevant to the first geographical
context may be displayed. In response to the user selection of
the fourth interface element, visual indications of a second
portion of the fourth search results that have been determined
to be geographically relevant to the second geographical con-
text may be displayed. A third portion of the fourth search
results is not displayed.

[0029] Inresponse to the user selection of the fourth inter-
face element, the visual indications of the first portion of the
third search results and the visual indications of the second
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portion of the third search results may be removed from
display. The visual indications that are displayed on the map
in response to the user selection of the third interface element
may be displayed without receipt of user-input at the com-
puting device subsequent to the user selection of the third
interface element. The visual indications that are displayed on
the map in response to the user selection of the fourth inter-
face element may be displayed without receipt of user-input
at the computing device subsequent to the user selection of
the fourth interface element.

[0030] Particularembodiments can be implemented, in cer-
tain instances, to realize one or more of the following advan-
tages. A user can view multiple layers of search results in a
single display of a map. The display of search results and
visual indicators of geographical context can be toggled on
and off. Applying multiple contexts to a set of search results
can allow comparisons between the search results that are
emphasized for each context. Applying multiple sets of
search results to a single context can allow comparisons
between the sets of search results that are emphasized for the
single context.

[0031] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features, objects, and advantages will be appar-
ent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0032] FIG. 1 is a screenshot of an example mapping
webpage provided in response to the query “Union Square.”
[0033] FIG. 2 is a screenshot of an example mapping
webpage that is provided in response to the query “Golden
Gate Park to Bayview Park.”

[0034] FIG. 3 is a screenshot of an example mapping
webpage that is provided in response to the query “pizza,” and
leaving focus with the query layer “pizza.”

[0035] FIG. 4 is a screenshot of an example mapping
webpage that is provided in response to the query “gas sta-
tion,” and providing focus to the “driving directions” query
layer.

[0036] FIG. 5A is a chart illustrating example interactions
between search query layers.

[0037] FIG. 5B illustrates another graphical scheme for the
layers toolbar.
[0038] FIG. 6 illustrates an example system for displaying

layers of search results on a map.

[0039] FIG. 7 is a conceptual diagram of an example sys-
tem that can be used to implement the systems and methods
described in this document.

[0040] FIG. 8 is a block diagram of example computing
devices that can be used to implement the systems and meth-
ods described in this document, as either a client or as a server
or plurality of servers.

[0041] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0042] This document generally describes displaying lay-
ers of search results on a map. A user of an internet web
mapping service can submit to the web mapping service a
series of queries that include content related to various geo-
graphic locations, business, and services. Visual identifiers of
search results or geographical locations that the mapping
service has determined are responsive to the search queries
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can be successively layered on a map for display to the user.
The user can interact with user interface controls that accom-
pany the display of the map in order to remove layers that
correspond to specific queries. Also, the user can interact with
user interface controls to modify interactions between the
layers of the map.

[0043] For example, a user can submit a first query that
identifies a particular shopping mall, a second query that
requests driving directions from the user’s house to his
friend’s house, a third query that requests the locations of gas
stations, and a fourth query that requests the locations of bike
shops. In response to submitting the queries, a map can be
presented on a display of a computing device, where the map
includes visual identifiers of information that is responsive to
each of the search queries. For example, a blue icon can
appear at a location of the mall, a green line can appear along
a route from the user’s house to his friend’s house, purple
icons can appear at locations of gas stations, and yellow icons
can appear at locations of bike shops.

[0044] Each visual representation of information for a par-
ticular search query can be conceptually understood to be a
“layer” that is overlaid the map. The webpage that is dis-
played to the user can include, for each submitted search
query, a graphical interface element for “turning on” and
“turning off” the corresponding layer of information. For
example, the user can turn off the “bike shop” layer in order to
view just the mall icon, the route line, and the gas station
icons. The user can later turn the bike shop layer back on
using the same or a different graphical interface element.

[0045] Some of the search queries can allow a determina-
tion of a geographical context. A geographical context can be
a specific location (e.g., geographical coordinates), range of
locations (e.g., a series of locations that represents a route), or
region (e.g., a region that is bounded by a city boundary). The
geographical context can be determined based on user-sup-
plied content of a query.

[0046] For example, a query that identifies a starting street
address and an ending street address can be determined by a
server system to identify a geographical context that is a route
between the two addresses. A query that identifies a city name
can be determined by the server system to identify a geo-
graphical context that is a region corresponding to the city, or
a specific location at a downtown region of the city. A query
that includes a name of a particular mall can be determined by
a server system to identify a geographical context that is a
location of the mall.

[0047] Search queries from which a context can be deter-
mined can be referred to as unambiguous search results. In
some examples, search queries are considered unambiguous
search results when a single context can be determined from
the content of the search query. For example, a search query
for a department store can not be considered unambiguous
because the search can return the locations of multiple depart-
ment stores.

[0048] The determination of whether a search query is
associated with a single context can be determined based on
how many visual indicators are displayed or to be displayed
on a map for the query. For example, a server system can
determine that multiple geographical contexts can be associ-
ated with the search query “City of Burlington.” The server
system, however, can determine that a single of the geo-
graphical contexts is relevant to a user of the computing
device (e.g., based on a popularity of a particular city, a user
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history of viewing information about the city, a presently-
viewed or based on a user-supplied disambiguation for the
city).

[0049] Anindication of the single geographical context can
be provided to the user’s computing device, and a single
visual indication of the geographical context can be displayed
to the user. Thus, even though multiple geographical contexts
can be determined to be associated with a search query, a
single one of the geographical contexts may be provided for
display to the user in response to the query.

[0050] On the other hand, some search results can not be
associated with a particular geographical context. For
example, there are many gas stations around the world, and
thus a search query for “gas stations” can not identify a
particular geographical context to which the query should
apply. In other words, the server system can not determine a
single gas station to which the user of the computing device is
interested in. Such search queries can be referred to as
“ambiguous” search queries. Thus, search results for the “gas
station” query can be provided to the computing device based
on a context that was not defined by the user input query “gas
station.” The context can be a default context that is a “home”
location of the user, or a current view of a map.

[0051] A user can provide a series of search queries to a
mapping service, where some of the queries are ambiguous
search queries and some of the search queries are unambigu-
ous search queries. The user can select graphical interface
elements to further refine the context that is applied to
ambiguous search queries. For example, the user can use the
graphical interface elements to selectively apply geographi-
cal contexts from the unambiguous queries to the ambiguous
queries.

[0052] A usercan provide focus to a search query layer that
is unambiguous, and thus has a specific geographical context,
so that ambiguous search results from other search query
layers that are geographically near the context can be empha-
sized. Referencing the above example, the user can select a
graphical interface element that corresponds to the driving
route in order to cause the map to emphasize icons for gas
stations and bike shops that are along the driving route. In
response to selection of the graphical interface element, icons
for gas stations and bike shops that are not near the driving
route but are within the displayed region for the map can be
removed from display, or can be displayed with a different
shade, size, or style. Similarly, the user can select a graphical
interface element that corresponds to the mall search query in
order to cause the map to emphasize icons for gas stations and
bike shops that are located near the mall. The icons that were
previously emphasized as being along the driving route can
disappear or be deemphasized.

[0053] Inanother example, the user can provide focus to a
search query layer that is ambiguous and thus does not have a
specific geographical context. Providing focus to the ambigu-
ous search query layer can cause the map to emphasize icons
for search results of the focused layer that are near a geo-
graphical context of other, unambiguous layers. For example,
a user can select a graphical interface element that corre-
sponds to the bike shop query in order to provide focus to the
bike shop query layer. In response, the map can remove from
display or deemphasize those icons that are for bike shop
search results that are not near the mall or that are not along
the driving route. Should the user “hide” one of the search
query layers that is unambiguous (e.g., the “mall” layer), the
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mall icon can disappear and the icons for bike shops that are
near the mall can disappear from display or be deemphasized.

[0054] In various examples, submission by a user of a new
query, and thus addition of a new query layer to the map, can
cause a visibility of one or more query layers for previously
submitted queries to “turn off.”” For example, if a user submits
two ambiguous queries in a row, the visibility of the query
layer for the first ambiguous query can automatically “turn
off” in response to displaying a query layer for the second
ambiguous query. On the other hand, if an ambiguous query
is submitted after an unambiguous query, the query layer for
the ambiguous query can be displayed along with the query
layer for the unambiguous query. Indeed, the unambiguous
query can provide a geographical context for the ambiguous
query.

[0055] As an illustration, a query for “gas station” can
follow a query for “pizza.” In response to submission of the
“gas station” query, the search results that were displayed on
the map for the “pizza” query can be removed from display on
the map. On the other hand, the query “gas station” can follow
aquery for “111 8thave nyc.” Inresponse to submission of the
“gas station” query, one or more graphical interface elements
for the “111 8th ave nyc” query can remain on the map,
because “111 8th ave nyc” can be determined to be an unam-
biguous query. In various examples, a visibility of a first of
two unambiguous queries can turn off in response to receipt
of the second unambiguous query. In various examples, all
other query layers of a same type (i.e., unambiguous or
ambiguous) of a most-recently received query are turned off
in response to receiving the most-recently received query.

[0056] In various examples, an unambiguous layer can
include user-defined content. For example, a user can submit
user input that causes a layer of “favorited” pins to appear for
display on the map. The user can have identified, on various
map displays over the last few months, the user’s favorite
places by selecting “stars” on search results that the user likes.
Thus, the user can display a layer of these favorited placed on
the map. The favorited places can each supply a geographical
context.

[0057] Similarly, a user can create a layer of user-defined
places or regions, for example, by dropping pins on a map,
placing user defined lines and shapes on a map, or modifying
a driving directions route and saving the route. Each of the
user-defined places or regions can supply a geographical con-
text. Thus, when a user has entered a search query for an
unambiguous query (e.g., “Pizza”), the user can submit user
input to render visible a layer of such user-defined places or
regions so that the “Pizza” places that are near the user-
defined places or regions are emphasized on the display or
appear in distinction to “Pizza” places that are not near the
user-defined places or regions.

[0058] Invarious examples, a query layer for an unambigu-
ous query can influence a content of a query layer for another
unambiguous query. Such an influence can occur when the
second unambiguous query is associated with a geographical
context, but can be modified. For example, a first query layer
can specify several blocks and closed streets in a city where a
festival is taking place. A second query for driving directions
can be submitted. The determined route for the driving direc-
tions can be modified based on the festival query layer (e.g.,
to either avoid the festival or route through the festival). Thus,
a user can save query layers for various events and road
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closures, and can selectively apply the query layers to a driv-
ing route to see how the driving route is impacted by the
events and road closures.

[0059] An illustration of mechanisms for displaying layers
of'search results on a map is provided with reference to FIGS.
1-4. Suppose that user Susan is sitting in a coffee shop near
Union Square, San Francisco. Susan is visiting San Francisco
for the day and has her laptop in front of her on the table in
order to figure out what to do with her day. Susan would like
to visit two parks before the end of the day, Golden Gate Park
and Bayview Park. A girl near Susan told Susan how to get to
Golden Gate Park from Union Square, but did not know
where Bayview Park was. Thus, Susan needs directions from
Golden Gate Park to Bayview Park. Susan is also hungry, and
would like to swing by a pizza place at sometime during the
day. Also, Susan knows that her fuel tank is almost empty and
that she should stop at a gas station before driving north to
visit a friend in Vancouver. Susan knows that she can accom-
plish all of these tasks with a single session of a web-based
mapping service. An example illustration of Susan using her
laptop computer to accomplish these tasks is hereafter pro-
vided with reference to FIGS. 1-4.

[0060] Susanuses her laptop to launch a web browser appli-
cation program, and types in the Uniform Resource Locator
(URL) for a web-based mapping service. Susan’s laptop
sends a Hypertext Transfer Protocol (HTTP) request over the
internet to a server system associated with the web-based
mapping service. The server system returns resources for
displaying a web page for the mapping service.

[0061] Susan selects a query input box on the displayed
webpage, types in the query “Union Square, San Francisco,
Calif.,” and selects a “Search Maps” graphical interface ele-
ment. Susan’s laptop sends an HTTP request with the search
query to the server system. The server system ranks multiple
search results, from among a datastore of search results that
identify venues and geographical places, based on the query.
A single search result identifying a plaza in San Francisco is
determined by the server system to be responsive to Susan’s
query and is returned to Susan’s laptop computer. The server
can identify other search results that are responsive to Susan’s
query, but the particular search result that was returned to
Susan’s laptop can exceed a threshold of relevance or be
associated with a significantly higher relevance score than
other of the search results.

[0062] The server system returns to Susan’s laptop a set of
resources for rendering the web page displayed in FIG. 1. The
resources can include information that identifies the single
search result (along with a geographical location of the single
search result), map tiles for displaying a portion of a map
around the geographical location, and additional content for
rendering the webpage.

[0063] FIG. 1 is a screenshot of a mapping webpage pro-
vided in response to the query “Union Square.” The webpage
displays, in a viewport portion 102 of the web browser, a map
of'San Francisco. A single pin 154 is displayed on the map of
San Francisco at a geographical location of “Union Square.”
The query input text box 106 displays the search query that
Susan previously entered. A left pane 108 displays informa-
tion that is associated with the single search result for the
query “Union Square.”

[0064] Susan would like to also know how to get from
Golden Gate Park to Bayview Park. Thus, Susan selects the
query input text box 106, and types the query “Golden Gate
Park to Bayview Park.” Susan selects the “Search Maps”
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interface element 110, and the web browser navigates to the
display that is provided in FIG. 2.

[0065] FIG. 2 is a screenshot of a mapping webpage that is
provided in response to the query “Golden Gate Park to
Bayview Park.” As FIG. 2 illustrates, the pin for Union Square
has remained on the map, but is supplemented by a line 252
that designates a route between a starting location pin 256 at
Golden Gate Park and an ending location pin 258 at Bayview
Park. The information on Union Square in the left pane 208
has been replaced with details on the route between the start-
ing location pin 256 and the ending location pin 258.

[0066] Additionally, at a bottom of the left pane 208 is a
layers toolbar 218. The layers toolbar 218 includes, for each
of the “Union Square” and “Golden Gate Park to Bayview
Park” search queries, a user selectable checkbox 212 and text
214 identifying the search query. Also, a small graphical
interface element 216 identifies a color of the graphical inter-
face elements on the map that are associated with the “Union
Square” query.

[0067] The checkboxes allow Susan to identify which of
the layers in the toolbar 218 are “visible” in the map viewport
202. For example, if Susan de-selects the “Union Square”
checkbox, the pin 254 that identifies the location of Union
Square can disappear from the map. Should Susan re-select
the checkbox, the pin 254 can reappear. Similarly, Susan can
select the checkbox for the “driving directions” search query
to toggle visibility of the line 252 and the pins 256 and 258.
[0068] Further, Susan can select the text 214 for either of
the “driving directions™ and “Union Square” queries to set a
“focus” of the mapping web page. In this example, the “driv-
ing directions” query layer has focus, as illustrated by the
bold characteristics of the text in toolbar 218. Thus, the left
pane 208 displays information that is responsive to the “driv-
ing directions” query. If Susan selected the text for the “Union
Square” query (changing the focus to the “Union Square”
query layer), the content in the left pane 108 can change to the
content that is displayed in the left pane of FIG. 1.

[0069] Susanwouldliketo stop at a pizza place thatis either
around Union Square or along the drive from Golden Gate
Park to Bayview Park. Thus, Susan enters the query “pizza” in
the query input text box 206 and selects the search maps
graphical interface element 210. Inresponse, the web browser
navigates to the display that is provided in FIG. 3.

[0070] FIG. 3 is a screenshot of a mapping webpage that is
provided inresponse to the query “pizza.” Focus is providedto
the query layer “pizza’” The pin 354 for Union Square has
remained on the map along with the pins 356 and 358 and line
352 for the driving directions. Multiple additional graphical
interface elements have appeared for display on map. For
example, multiple pins (e.g., pins 360a and 3605) represent
locations that are associated with various search results that
are responsive to the pizza query. Also multiple markers (e.g.,
markers 362a and 362b) represent various pizza search
results that are not scored as highly as the pizza search results
that are identified with the pins. A set of graphical interface
elements that represent the “pizza” query layer have been
added to the layers toolbar 318. The content in the left pane
308 has been replaced with content that identifies information
for at least some of the “pizza” pins that have been added to
the map 302.

[0071] Asillustrated in FIG. 3, the pins 360 on map 302 are
grouped around the driving route 352 and the Union Square
pin 354, even though there are many other pizza place search
results (as illustrated by the markers 362). The pins 360
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emphasize those pizza search results that are relevant to the
context of the other layers that are visible on the map 302. In
other words, the search query “pizza” is an ambiguous search
query that is not itself associated with a single geographical
context, and thus can borrow context from other layers.
Accordingly, pizza search results that are geographically near
the driving route or are geographically near Union Square can
be weighted more heavily.

[0072] Forexample, the mapping service server system can
assign a score to each of the search queries based on various
factors. Example factors can include how often terms in the
query appear in content that is stored for the search result, and
how often users select a search result in response to entering
the search query. The mapping service server system or Sus-
an’s laptop can weight the score for each of multiple search
results that are associated with a present view of the map
based on a distance between the search result and a geo-
graphical context of one or more other layers. For example, a
distance between a search results and a route may be a number
that identifies a conceptual distance between a location asso-
ciated with the search result and a closest of a continuum of
locations in the route. The distance may be as the bird flies or
based on navigable roadways or paths. Geographical contexts
of different layers can weight search results differently based
on how recent a particular layer had focus.

[0073] After the scores for each of the search results have
been weighted, those search results that are associated with
scores that exceed a threshold, or that are included in a group
of the highest scoring “N” search results can be displayed on
the map 302 more prominently than the other search results
(e.g., as the pins 360). In some examples, the high-ranking
search results are displayed exclusively (e.g., the markers 362
can not appear alongside the pins 360 for a layer).

[0074] Susan can interact with the layers toolbar 318 to
modify interactions between the layers of the map 302. For
example, if Susan de-selects the checkbox 364 for the “Union
Square” layer, the pin 354 that identifies the location of Union
Square can disappear from the map. Further, the Union
Square geographical context can no longer be used to weight
“pizza” search results. Thus, a score for each of the pizza
search results 360c-e that are clustered around the Union
Square pin 354 can be reduced, and each of the search results
360c-e can disappear from display in the map 302, or be
replaced by circular markers (e.g., a marker 362). Further,
pizza search results that are close the route 352 can change
from a marker 362 to a pin 360 as more pins can become
“available” for placement by the route 352. The content of the
left pane 308 can similarly change to display content for each
of a new set of highest ranking pins.

[0075] Should Susan further deselect the checkbox 368 for
the driving directions layer (so that no query layers with a
context are visible), the route 352 and the pins 356 and 358
can be removed from the map display. In response, the pizza
search results can no longer be weighted based on a distance
from the route 352, but can be evaluated based on a relevance
to the geographical region displayed within the map viewport
302. Thus, the geographical context for the pizza search
results is no longer provided based on another search query
layer, but is instead provided based on a view of the map.
Thus, the display in FIG. 3 can change so that the pizza pins
disperse across the map of San Francisco.

[0076] Susan also needs to get gas at some point during the
day, and thus types the query “gas station” into the search
query text box 306 and selects the search maps graphical
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interface element 310. In response, a set of pins and markers
for gas stations are overlaid on the map that is depicted in FIG.
3. (This view of the browser is not provided in a figure.) The
gas station query layer can receive focus upon submission of
the query. Because the server system can be unable to deter-
mine a specific geographical context based on the query “gas
station,” the context for placement of pins can be defined by
other layers that are visible. Thus, the gas station pins can
cluster around the driving route 352 and the Union Square pin
354. Other gas stations that are not as geographically relevant
to the driving route or to Union Square can appear as circular
markers.

[0077] In some examples, each of the pizza markers and
pins can provide a geographical context for the gas stations.
For example, where a gas station is particularly close to a
pizza place, the search result for the gas station can be scored
more heavily and a pin can appear instead of a marker. In
other examples, pizza markers do not provide a geographical
context because the query “pizza” is an ambiguous query. In
some examples, the pizza pins 360 are changed to small
circular markers 362 in response to the gas station query (and
focus being changed to the gas station query layer).

[0078] Susan suddenly gets a call from a friend, whom is
waiting for Susan at Golden Gate Park. Susan knows that she
will upset her friend if she has pizza before she drives from
Union Square to Golden Gate Park, or even if she stops for gas
before getting to Golden Gate Park. Still, Susan will need to
get food and gas on some point on the drive over to Bayview
Park. Thus, Susan would like the mapping service webpage to
display the pizza places and gas stations that are along the
driving route from Golden Gate Park to Bayview Park.
Accordingly, Susan selects the interface element 466 for pro-
viding focus to the driving directions query layer. In response,
the display in FIG. 4 can be provided to Susan.

[0079] FIG. 4 is a screenshot of a mapping webpage that is
provided in response to the query “gas station,” and a user
providing focus to the “driving directions” query layer. As
illustrated in FIG. 4, both the pizza and gas station search
results that are geographically near the driving route are
emphasized with pins. In other words, when a query layer that
is associated with an unambiguous query (e.g., a query from
which a geographical context can be determined) has focus,
search results for multiple other layers that are associated
with an ambiguous query can be re-scored to weight more
prominently those search results that are near the geographi-
cal context of the focused layer. Further, the left pane 408 can
display content for a combination of pizza and gas station
search results.

[0080] In summary, the layers toolbar 418 has been popu-
lated with multiple search query layers that have their own
context (e.g., the Union Square and driving directions layers),
and multiple search query layers that do not have their own
context (e.g., the gas station and pizza layers). Providing
focus to a layer that does not have its own context can result
in search results for the layer “spreading out” to cluster
around the geographical context for those layers that have
context and that are visible. Providing focus to a layer thathas
its own context can result in search results for layers that do
not have their own context “grouping” around the geographi-
cal context for the focused layer.

[0081] In various examples, the addition and removal of
graphical interface elements from the map are performed in
response to a user selection of a graphical interface element in
the layers toolbar, and without any user-input subsequent to
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the user selection of the graphical interface element in the
layers toolbar. For example, de-selection of the checkbox 368
(e.g., by clicking with a mouse on the checkbox 368) for the
driving direction query layer in FIG. 3 can cause the comput-
ing device to remove from the display of the map 302 the
route 352 and the pins 356 and 358 without user-input sub-
sequent to de-selection of the checkbox 368. Similarly, the
addition and removal of pins to a map in response to a user
providing focus to a different query layer can be performed
without additional user input beyond the user input to provide
focus to the different query layer (e.g., by selection of text in
the layers toolbar).

[0082] FIG. 5A is a chart illustrating example interactions
between four search query layers. The chart describes inter-
actions between layers for each of four search queries, for
example, the “gas station,” “pizza,” “driving directions to
Bayfield park,” and “Union Square” queries, as illustrated in
FIG. 5. The interactions are provided after a user has entered
all four search query layers.

[0083] In box 502, Susan has provided focus to the gas
station query layer, for example, by selecting the words “gas
station” in the layers toolbar 418. In response, the gas station
search results in the map 402 that are near graphical interface
elements for other layers are emphasized. For example, gas
stations that are along the driving route or that are near Union
Square can be emphasized. As described above, gas stations
that are near pizza places can optionally be emphasized.
[0084] Invariousexamples, Susan canremove the visibility
of both the driving directions query layer and the Union
Square query layer by de-selecting the checkboxes 412 that
accompany each layer. In response, the search results that are
emphasized in the map can be those search results that are
highest scoring without regard to the driving directions or
Union Square context. In various examples, repeated user
selection of the gas station search result layer (e.g., repeated
selection of the text “gas station” in the layers toolbar 418)
can cause the map 402 to toggle between a non-context-
specific display of gas stations (e.g., as if the driving direc-
tions and Union Square layers were not visible), and a con-
text-specific display of gas stations (e.g., as when the driving
directions and Union Square layers are visible).

[0085] In box 504, Susan has provided focus to the pizza
query layer. In response, the pizza search results that are near
the driving route and that are near Union Square can be
emphasized, similar to the above described example for the
gas station layer.

[0086] Inbox 506, Susan has provided focus to the driving
route layer, for example, by selecting the words “driving
directions to Bayview Park™ in the layers toolbar 418. In
response, the search results in the map 402 that are empha-
sized are those search results that are near the graphical inter-
face elements for the driving directions layer. For example,
pizza places and gas stations that are along the driving route
can be emphasized.

[0087] Invariousexamples, Susan canremove the visibility
of the gas station search query layer by selecting the respec-
tive checkbox 412 in the layers toolbar 418. In response, the
pins and markers that represent gas station search results can
be removed from the display of map 502.

[0088] Inbox 508, Susan has provided focus to the Union
Square query layer. In response, the gas station and pizza
search results that are near the Union Square pin 454 can be
emphasized, similar to the above described example for the
driving route layer.
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[0089] FIG. 5B illustrates another graphical scheme for the
layers toolbar. In this graphical scheme, the first graphical
display 550 is displayed to a user instead of the buttons 490
that are illustrated in FIG. 4. A user may click on the “Satel-
lite” graphical interface element 551 in order to change the
present view of the displayed geographical area from a map
view to a satellite view. In further response to such a selection,
the “Satellite” graphical interface element may change to a
“Maps” graphical interface element. Selection of the “Traf-
fic” graphical interface element 552 causes the present view
of the displayed geographical area to include indications of
vehicle traffic.

[0090] The user’s computing system presents the second
graphical display 560 in response to the user performing a
mouse-over selection of any component of the first graphical
display 550. The second graphical display shows an “Earth”
graphical interface element 556 which, when selected, causes
the computing system to present a view of the displayed
geographical area using an “Earth” virtual globe mapping
display. The second graphical display 560 also includes a
layers toolbar 553 section of the second graphical display
560. In this illustration, the layers toolbar 553 shows that the
user has previously entered a single search query for “Union
Square, San Francisco, Calif.”

[0091] The user may subsequently enter multiple addi-
tional search queries, as described above with reference to
FIGS. 1-4. The third graphical display 570 shows the layers
toolbar 553 after the user has entered such multiple additional
search queries. Some of the layers in the layers toolbar 553
include an “x” graphical interface element 554 that, when
selected, causes the computing system to remove the selected
layer from the layers toolbar 553 and also remove from the
displayed geographical area any associated graphical inter-
face elements (e.g., any combination of pins, markers, and
lines that are associated with the selected layer).

[0092] The visibility of layers (as discussed above) is iden-
tified by check marks (e.g., check mark 555). A check mark
indicates that the layer is presently being displayed on the
map, while no check mark indicates that the layer is not
presently being displayed on the map. A user can make a
non-visible layer visible by selecting the region of the layers
toolbar 553 that identifies the layer (e.g., the region of the
layers toolbar 553 that lies includes the identifying text and
lies within the horizontal lines that bound the identifying
text).

[0093] A user may provide focus to a layer by selecting an
already visible layer an additional time. For example, the
fourth graphical display 580 identifies the “Gas Station” layer
with bold text 554. As such, the “Gas Station” layer has focus.
A user may switch focus to another layer by selecting the
other layer (visible or non-visible). Accordingly, selecting a
non-visible layer (e.g., with a mouse click or a finger tap)
renders the layer visible and provides focus to the layer.
Selecting a visible layer that does not have focus causes that
layer to obtain focus. Selecting a visible layer that has focus
an additional time renders the layer non-visible and removes
focus from the layer. It is possible that no layers have focus.

[0094] FIG. 6 illustrates a system for displaying layers of
search results on a map. Mobile computing device 602
includes a web browser 604 that submits a search query 606
to a server system 608. A local search engine 610 at the server
system receives the query and returns a geographical context
620 and map tiles 618 that are responsive to the query. The
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web browser 604 submits a second search query 630, and in
response, receives search results 632.

[0095] A GUI generator 622 generates a display that
includes a map view port 624, a focus panel 626, and a layer
toolbar 628. A layering system 634 is stored at the mobile
computing device 602, the server system 608, or a combina-
tion of both. The map layering system 634 stores, for each of
the search queries, information that is responsive to the search
query in a layer storage 636. The layering system 634
includes a search result filter 642 for selecting subsets of
search results to display in the map viewport 624 based on one
or more geographical contexts.

[0096] In more detail, an individual can use the mobile
computing device 602 to access a mapping service. For
example, a user of the mobile computing device can use the
web browser to visit a website for the mapping service. The
website can provide the user with an option for submitting a
search query to the server system by typing or speaking a
search query into the mobile computing device 602. The
search query 606 can be transmitted over a network (e.g., the
internet) to the server system.

[0097] The search query 606 that is received by the server
system 608 can be provided to a local search engine 610. The
local search engine can receive search queries and return
information that is responsive to the search queries. For
example, if the search query is determined by the local search
engine to be for a geographical place, the local search engine
can identify a geographical location for the place, and provide
to the computing device 602 map tiles 618 for an area that
includes the geographical place, along with an indication of
the geographical place. If the search query is determined to be
for directions between two places, the route determiner 614
can determine a route between the two places, and supply
information identifying the route to the mobile computing
device 602. In some examples, a context identifier 612 deter-
mines a geographical context that is associated with a search
query.

[0098] In this example, the server system has determined
particular map tiles 618 and a geographical context 620 that
are responsive to the search query 606, and returns this infor-
mation to the mobile computing device 602. The context 620
and map tiles 618 can be included in a set of resources that are
returned as responsive to the search query 606.

[0099] The GUI generator 622 can generate a display of a
webpage based on the returned resources. For example, the
GUI generator 622 can display the webpage illustrated in
FIG. 1. The displayed webpage can include a map view port
624 (e.g., the map viewport 102), and a focus panel 626 (e.g.,
the left pane 108).

[0100] A user of the mobile computing device 602 can
submit a second search query 630, for example, using the
query text input box 106 that is illustrated in FIG. 1. The local
search engine 610 can determine multiple search results that
are responsive to the second search query. The second search
query 630 may not include user-generated content that is
sufficient for the context identifier 612 to identify a geo-
graphical context that is relevant to the query. For example,
the query can be associated with search results that are asso-
ciated with venues from across a broad geographical region.

[0101] Thus, the query 630 can be an “ambiguous” query
(described earlier in this document). Accordingly, the search
results 632 that are returned to the computing device 502 can
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be determined based on context that is associated with a
present view of the map view port 624 region of the web
browser.

[0102] The computing device can place indicators for at
least a portion of the received search results 632 on a region of
the map that is being displayed in the map view port 624.
Additionally, because the map viewport 624 can display, on
the map, visual indicators that correspond to more than one
successive query, the GUI generator 622 can display a layer
selector (e.g., the layer toolbar 218) that enables a user of the
mobile computing device to modify which of multiple layers
are displayed, and how the layers interact.

[0103] A layering system 634 includes a layer storage 636
that includes information for each of multiple search query
layers. For example, the layer storage can include a geo-
graphical context 638 that was identified as responsive to the
first search query 606. The layer storage can include infor-
mation identifying the search results 640 that were identified
as responsive to the second search query 630.

[0104] Based onuser interaction with the layer toolbar 628,
the map viewport 624 can display a subset of the search
results 640 that is determined based on the context 638. Thus,
a search result filter 642 can apply the context 638 to the set of
search results 640 in order to select a subset of the search
results that are relevant to the context 638 (e.g., the search
results that are geographically near the context 638). The
selected subset of search results can be emphasized in the map
viewport 624 (e.g., appear differently than other search
results of a same search query layer), or can appear exclu-
sively in the map viewport 624 (e.g., appear as the only search
results for the search query layer).

[0105] The search results filter 642 can select the subset of
search results based on distance of the search results from the
context 538. In a first example, the search results that are
within a predetermined distance of the context can be selected
as the subset. In another example, the search results that are
within a predetermined distance of the context can have their
respective scores weighted more heavily. In yet another
example, a weighting of each search result can be based on a
distance from the context. For example, the farther away a
search result is from the context, the less heavily it will be
weighted (e.g., have its score proportionally modified).
[0106] In various examples, layers from successive search
queries are added to the layer toolbar 628 (and the layer
storage 636) until a mapping service browsing session is
terminated. A mapping service browsing session can termi-
nate when the user navigates to a website that is not hosted by
the mapping service (e.g., by typing in a URL for the other
website or by selecting a bookmark for the other website). A
mapping service can also end when the user closes the web
browser window.

[0107] In some examples, layers are stored in association
with the user’s user account, and may not be removed when
the user closes the web browser or navigates to another web-
site. Thus, the user can visit the mapping service website
several weeks later and see a list of layers from previous
search sessions. The user can be able to remove particular
layers or select a “clear all” button to start a fresh browsing
session.

[0108] In various examples, a user submits a particular
query and is provided a display of a map that includes search
results for the particular query. The particular query can be
identified within a layers toolbar as one of multiple layers.
The particular query, however, may have been mistyped or
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included content that otherwise prompts the server system to
propose a refined query. The proposed query can be displayed
to the user in a same web browser screen that is displaying the
map with the search results for the particular query.

[0109] Shouldtheuser select the proposed query, the search
results on the map for the particular query can be removed
from display and replaced with a display of search results for
the refined query. The identification of the particular query
within the layers toolbar can be removed, and an identifica-
tion of the proposed query can appear in the layers toolbar.
Thus, if'a user incorrectly types a query and later corrects his
mistake, the incorrect query can be automatically removed
from display in the layers toolbar and the map so that the
toolbar and map display are not polluted by the incorrect
query.

[0110] Referring now to FIG. 7, a conceptual diagram of a
system that can be used to implement the systems and meth-
ods described in this document is illustrated. Mobile comput-
ing device 710 can wirelessly communicate with base station
740, which can provide the mobile computing device wireless
access to numerous services 760 through a network 750.
[0111] Inthisillustration, the mobile computing device 710
is depicted as a handheld mobile telephone (e.g., a smart-
phone or an application telephone) that includes a touch-
screen display device 712 for presenting content to a user of
the mobile computing device 710. The mobile computing
device 710 includes various input devices (e.g., keyboard 714
and touchscreen display device 712) for receiving user-input
that influences the operation of the mobile computing device
710. In further implementations, the mobile computing
device 710 can be a laptop computer, a tablet computer, a
personal digital assistant, an embedded system (e.g., a car
navigation system), a desktop computer, or a computerized
workstation.

[0112] The mobile computing device 710 can include vari-
ous visual, auditory, and tactile user-output mechanisms. An
example visual output mechanism is display device 712,
which can visually display video, graphics, images, and text
that combine to provide a visible user interface. For example,
the display device 712 can be a 3.7 inch AMOLED screen.
Other visual output mechanisms can include LED status
lights (e.g., a light that blinks when a voicemail has been
received).

[0113] An example tactile output mechanism is a small
electric motor that is connected to an unbalanced weight to
provide a vibrating alert (e.g., to vibrate in order to alert a user
of'an incoming telephone call or confirm user contact with the
touchscreen 712). Further, the mobile computing device 710
can include one or more speakers 720 that convert an electri-
cal signal into sound, for example, music, an audible alert, or
voice of an individual in a telephone call.

[0114] An example mechanism for receiving user-input
includes keyboard 714, which can be a full qwerty keyboard
or a traditional keypad that includes keys for the digits ‘0-9°,
“**and ‘#.” The keyboard 714 receives input when a user
physically contacts or depresses a keyboard key. User
manipulation of a trackball 716 or interaction with a trackpad
enables the user to supply directional and rate of rotation
information to the mobile computing device 710 (e.g., to
manipulate a position of a cursor on the display device 712).
[0115] The mobile computing device 710 can be able to
determine a position of physical contact with the touchscreen
display device 712 (e.g., a position of contact by a fingeror a
stylus). Using the touchscreen 712, various “virtual” input
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mechanisms can be produced, where a user interacts with a
graphical user interface element depicted on the touchscreen
712 by contacting the graphical user interface element. An
example of a “virtual” input mechanism is a “software key-
board,” where a keyboard is displayed on the touchscreen and
auser selects keys by pressing a region of the touchscreen 712
that corresponds to each key.

[0116] The mobile computing device 710 can include
mechanical or touch sensitive buttons 718a-d. Additionally,
the mobile computing device can include buttons for adjust-
ing volume output by the one or more speakers 720, and a
button for turning the mobile computing device on or off. A
microphone 722 allows the mobile computing device 710 to
convert audible sounds into an electrical signal that can be
digitally encoded and stored in computer-readable memory,
or transmitted to another computing device. The mobile com-
puting device 710 can also include a digital compass, an
accelerometer, proximity sensors, and ambient light sensors.
[0117] An operating system can provide an interface
between the mobile computing device’s hardware (e.g., the
input/output mechanisms and a processor executing instruc-
tions retrieved from computer-readable medium) and soft-
ware. The operating system can provide a platform for the
execution of application programs that facilitate interaction
between the computing device and a user.

[0118] The mobile computing device 710 can present a
graphical user interface with the touchscreen 712. A graphical
user interface is a collection of one or more graphical inter-
face elements and can be static (e.g., the display appears to
remain the same over a period of time), or can be dynamic
(e.g., the graphical user interface includes graphical interface
elements that animate without user input).

[0119] A graphical interface element can be text, lines,
shapes, images, or combinations thereof. For example, a
graphical interface element can be an icon that is displayed on
the desktop and the icon’s associated text. In some examples,
a graphical interface element is selectable with user-input.
For example, a user can select a graphical interface element
by pressing a region of the touchscreen that corresponds to a
display of the graphical interface element. In some examples,
the user can manipulate a trackball to highlight a single
graphical interface element as having focus. User selection of
a graphical interface element can invoke a pre-defined action
by the mobile computing device. In some examples, select-
able graphical interface elements further or alternatively cor-
respond to a button on the keyboard 704. User selection of the
button can invoke the pre-defined action.

[0120] In some examples, the operating system provides a
“desktop” user interface that is displayed upon turning on the
mobile computing device 710, activating the mobile comput-
ing device 710 from a sleep state, upon “unlocking” the
mobile computing device 710, or upon receiving user selec-
tion of the “home” button 718¢. The desktop graphical inter-
face can display several icons that, when selected with user-
input, invoke corresponding application programs. An
invoked application program can present a graphical interface
that replaces the desktop graphical interface until the appli-
cation program terminates or is hidden from view.

[0121] User-input can manipulate a sequence of mobile
computing device 710 operations. For example, a single-
action user input (e.g., a single tap of the touchscreen, swipe
across the touchscreen, contact with a button, or combination
of'these at a same time) can invoke an operation that changes
adisplay of the user interface. Without the user-input, the user
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interface can not have changed at a particular time. For
example, a multi-touch user input with the touchscreen 712
can invoke a mapping application to “zoom-in” on a location,
even though the mapping application can have by default
zoomed-in after several seconds.

[0122] The desktop graphical interface can also display
“widgets.” A widget is one or more graphical interface ele-
ments that are associated with an application program that has
been executed, and that display on the desktop content con-
trolled by the executing application program. A widget’s
application program can start with the mobile telephone.
Further, a widget can not take focus of the full display.
Instead, a widget can only “own” a small portion of the
desktop, displaying content and receiving touchscreen user-
input within the portion of the desktop.

[0123] The mobile computing device 710 can include one
ormore location-identification mechanisms. A location-iden-
tification mechanism can include a collection of hardware
and software that provides the operating system and applica-
tion programs an estimate of the mobile telephone’s geo-
graphical position. A location-identification mechanism can
employ satellite-based positioning techniques, base station
transmitting antenna identification, multiple base station tri-
angulation, internet access point IP location determinations,
inferential identification of a user’s position based on search
engine queries, and user-supplied identification of location
(e.g., by “checking in” to a location).

[0124] The mobile computing device 710 can include other
application modules and hardware. A call handling unit can
receive an indication of an incoming telephone call and pro-
vide a user capabilities to answer the incoming telephone call.
A media player can allow a user to listen to music or play
movies that are stored in local memory of the mobile com-
puting device 710. The mobile telephone 710 can include a
digital camera sensor, and corresponding image and video
capture and editing software. An internet browser can enable
the user to view content from a web page by typing in an
addresses corresponding to the web page or selecting a link to
the web page.

[0125] The mobile computing device 710 can include an
antenna to wirelessly communicate information with the base
station 740. The base station 740 can be one of many base
stations in a collection of base stations (e.g., a mobile tele-
phone cellular network) that enables the mobile computing
device 710 to maintain communication with a network 750 as
the mobile computing device is geographically moved. The
computing device 710 can alternatively or additionally com-
municate with the network 750 through a Wi-Fi router or a
wired connection (e.g., Ethernet, USB, or FIREWIRE). The
computing device 710 can also wirelessly communicate with
other computing devices using BLUETOOTH protocols, or
can employ an ad-hoc wireless network.

[0126] A service provider that operates the network of base
stations can connect the mobile computing device 710 to the
network 750 to enable communication between the mobile
computing device 710 and other computerized devices that
provide services 760. Although the services 760 can be pro-
vided over different networks (e.g., the service provider’s
internal network, the Public Switched Telephone Network,
and the Internet), network 750 is illustrated as a single net-
work. The service provider can operate a server system 752
that routes information packets and voice data between the
mobile computing device 710 and computing devices asso-
ciated with the services 760.
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[0127] The network 750 can connect the mobile computing
device 710 to the Public Switched Telephone Network
(PSTN) 762 in order to establish voice or fax communication
between the mobile computing device 710 and another com-
puting device. For example, the service provider server sys-
tem 752 can receive an indication from the PSTN 762 of an
incoming call for the mobile computing device 710. Con-
versely, the mobile computing device 710 can send a com-
munication to the service provider server system 752 initiat-
ing a telephone call with a telephone number that is associated
with a device accessible through the PSTN 762.

[0128] The network 750 can connect the mobile computing
device 710 with a Voice over Internet Protocol (VoIP) service
764 that routes voice communications over an IP network, as
opposed to the PSTN. For example, a user of the mobile
computing device 710 can invoke a VoIP application and
initiate a call using the program. The service provider server
system 752 can forward voice data from the call to a VoIP
service, which can route the call over the internet to a corre-
sponding computing device, potentially using the PSTN for a
final leg of the connection.

[0129] An application store 766 can provide a user of the
mobile computing device 710 the ability to browse a list of
remotely stored application programs that the user can down-
load over the network 750 and install on the mobile comput-
ing device 710. The application store 766 can serve as a
repository of applications developed by third-party applica-
tion developers. An application program that is installed on
the mobile computing device 710 can be able to communicate
over the network 750 with server systems that are designated
for the application program. For example, a VoIP application
program can be downloaded from the Application Store 766,
enabling the user to communicate with the VoIP service 764.
[0130] The mobile computing device 710 can access con-
tent on the internet 768 through network 750. For example, a
user of the mobile computing device 710 can invoke a web
browser application that requests data from remote comput-
ing devices that are accessible at designated universal
resource locations. In various examples, some of the services
760 are accessible over the internet.

[0131] The mobile computing device can communicate
with a personal computer 770. For example, the personal
computer 770 can be the home computer for a user of the
mobile computing device 710. Thus, the user can be able to
stream media from his personal computer 770. The user can
also view the file structure of his personal computer 770, and
transmit selected documents between the computerized
devices.

[0132] A voice recognition service 772 can receive voice
communication data recorded with the mobile computing
device’s microphone 722, and translate the voice communi-
cation into corresponding textual data. In some examples, the
translated text is provided to a search engine as a web query,
and responsive search engine search results are transmitted to
the mobile computing device 710.

[0133] The mobile computing device 710 can communi-
cate with a social network 774. The social network can
include numerous members, some of which have agreed to be
related as acquaintances. Application programs on the mobile
computing device 710 can access the social network 774 to
retrieve information based on the acquaintances of the user of
the mobile computing device. For example, an “address
book™ application program can retrieve telephone numbers
for theuser’s acquaintances. In various examples, content can
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be delivered to the mobile computing device 710 based on
social network distances from the user to other members. For
example, advertisement and news article content can be
selected for the user based on a level of interaction with such
content by members that are “close” to the user (e.g., mem-
bers that are “friends” or “friends of friends”).

[0134] The mobile computing device 710 can access a per-
sonal set of contacts 776 through network 750. Each contact
can identify an individual and include information about that
individual (e.g., a phone number, an email address, and a
birthday). Because the set of contacts is hosted remotely to
the mobile computing device 710, the user can access and
maintain the contacts 776 across several devices as a common
set of contacts.

[0135] The mobile computing device 710 can access cloud-
based application programs 778. Cloud-computing provides
application programs (e.g., a word processor or an email
program) that are hosted remotely from the mobile comput-
ing device 710, and can be accessed by the device 710 using
aweb browser or a dedicated program. Example cloud-based
application programs include GOGGLE DOCS word proces-
sor and spreadsheet service, GOGGLE GMAIL webmail ser-
vice, and PICASA picture manager.

[0136] Mapping service 780 can provide the mobile com-
puting device 710 with street maps, route planning informa-
tion, and satellite images. The mapping service 780 can also
receive queries and return location-specific results. For
example, the mobile computing device 710 can send an esti-
mated location of the mobile computing device and a user-
entered query for “pizza places” to the mapping service 780.
The mapping service 780 can return a street map with “mark-
ers” superimposed on the map that identify geographical
locations of nearby “pizza places.”

[0137] Turn-by-turn service 782 can provide the mobile
computing device 710 with turn-by-turn directions to a user-
supplied destination. For example, the turn-by-turn service
782 can stream to device 710 a street-level view of an esti-
mated location of the device, along with data for providing
audio commands and superimposing arrows that direct a user
of the device 710 to the destination.

[0138] Various forms of streaming media 784 can be
requested by the mobile computing device 710. For example,
computing device 710 can request a stream for a pre-recorded
video file, a live television program, or a live radio program.
Example services that provide streaming media include
YOUTUBE and PANDORA.

[0139] A micro-blogging service 786 can receive from the
mobile computing device 710 a user-input post that does not
identify recipients of the post. The micro-blogging service
786 can disseminate the post to other members of the micro-
blogging service 786 that agreed to subscribe to the user.
[0140] A search engine 788 can receive user-entered tex-
tual or verbal queries from the mobile computing device 710,
determine a set of internet-accessible documents that are
responsive to the query, and provide to the device 710 infor-
mation to display a list of search results for the responsive
documents. In examples where a verbal query is received, the
voice recognition service 772 can translate the received audio
into a textual query that is sent to the search engine.

[0141] These and other services can be implemented in a
server system 790. A server system can be a combination of
hardware and software that provides a service or a set of
services. For example, a set of physically separate and net-
worked computerized devices can operate together as a logi-
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cal server system unit to handle the operations necessary to
offer a service to hundreds of individual computing devices.
[0142] In various implementations, operations that are per-
formed “in response” to another operation (e.g., a determina-
tion or an identification) are not performed if the prior opera-
tion is unsuccessful (e.g., if the determination was not
performed). Features in this document that are described with
conditional language can describe implementations that are
optional. In some examples, “transmitting” from a first device
to a second device includes the first device placing data into a
network, but can not include the second device receiving the
data. Conversely, “receiving” from a first device can include
receiving the data from a network, but can not include the first
device transmitting the data.

[0143] FIG. 8is ablock diagram of computing devices 800,
850 that can be used to implement the systems and methods
described in this document, as either a client or as a server or
plurality of servers. Computing device 800 is intended to
represent various forms of digital computers, such as laptops,
desktops, workstations, personal digital assistants, servers,
blade servers, mainframes, and other appropriate computers.
Computing device 850 is intended to represent various forms
of' mobile devices, such as personal digital assistants, cellular
telephones, smartphones, and other similar computing
devices. Additionally computing device 800 or 850 can
include Universal Serial Bus (USB) flash drives. The USB
flash drives can store operating systems and other applica-
tions. The USB flash drives can include input/output compo-
nents, such as a wireless transmitter or USB connector that
can be inserted into a USB port of another computing device.
The components shown here, their connections and relation-
ships, and their functions, are meant to be exemplary only,
and are not meant to limit implementations described and/or
claimed in this document.

[0144] Computing device 800 includes a processor 802,
memory 804, a storage device 806, a high-speed interface 808
connecting to memory 804 and high-speed expansion ports
810, and a low speed interface 812 connecting to low speed
bus 814 and storage device 806. Each of the components 802,
804,806, 808, 810, and 812, are interconnected using various
busses, and can be mounted on a common motherboard or in
other manners as appropriate. The processor 802 can process
instructions for execution within the computing device 800,
including instructions stored in the memory 804 or on the
storage device 806 to display graphical information for a GUI
on an external input/output device, such as display 816
coupled to high speed interface 808. In other implementa-
tions, multiple processors and/or multiple buses can be used,
as appropriate, along with multiple memories and types of
memory. Also, multiple computing devices 800 can be con-
nected, with each device providing portions of the necessary
operations (e.g., as a server bank, a group of blade servers, or
a multi-processor system).

[0145] The memory 804 stores information within the com-
puting device 800. In one implementation, the memory 804 is
a volatile memory unit or units. In another implementation,
the memory 804 is a non-volatile memory unit or units. The
memory 804 can also be another form of computer-readable
medium, such as a magnetic or optical disk.

[0146] The storage device 806 is capable of providing mass
storage for the computing device 800. In one implementation,
the storage device 806 can be or contain a computer-readable
medium, such as a floppy disk device, a hard disk device, an
optical disk device, or a tape device, a flash memory or other
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similar solid state memory device, or an array of devices,
including devices in a storage area network or other configu-
rations. A computer program product can be tangibly embod-
ied in an information carrier. The computer program product
can also contain instructions that, when executed, perform
one or more methods, such as those described above. The
information carrier is a computer- or machine-readable
medium, such as the memory 804, the storage device 806, or
memory on processor 802.

[0147] The high speed controller 808 manages bandwidth-
intensive operations for the computing device 800, while the
low speed controller 812 manages lower bandwidth-intensive
operations. Such allocation of functions is exemplary only. In
one implementation, the high-speed controller 808 is coupled
to memory 804, display 816 (e.g., through a graphics proces-
sor or accelerator), and to high-speed expansion ports 810,
which can accept various expansion cards (not shown). In the
implementation, low-speed controller 812 is coupled to stor-
age device 806 and low-speed expansion port 814. The low-
speed expansion port, which can include various communi-
cation ports (e.g., USB, Bluetooth, Ethernet, wireless
Ethernet) can be coupled to one or more input/output devices,
such as akeyboard, a pointing device, a scanner, or a network-
ing device such as a switch or router, e.g., through a network
adapter.

[0148] The computing device 800 can be implemented in a
number of different forms, as shown in the figure. For
example, it can be implemented as a standard server 820, or
multiple times in a group of such servers. It can also be
implemented as part of a rack server system 824. In addition,
it can be implemented in a personal computer such as a laptop
computer 822. Alternatively, components from computing
device 800 can be combined with other components in a
mobile device (not shown), such as device 850. Each of such
devices can contain one or more of computing device 800,
850, and an entire system can be made up of multiple com-
puting devices 800, 850 communicating with each other.
[0149] Computing device 850 includes a processor 852,
memory 864, an input/output device such as a display 854, a
communication interface 866, and a transceiver 868, among
other components. The device 850 can also be provided with
a storage device, such as a microdrive or other device, to
provide additional storage. Each of the components 850, 852,
864, 854, 866, and 868, are interconnected using various
buses, and several of the components can be mounted on a
common motherboard or in other manners as appropriate.
[0150] The processor 852 can execute instructions within
the computing device 850, including instructions stored in the
memory 864. The processor can be implemented as a chipset
of chips that include separate and multiple analog and digital
processors. Additionally, the processor can be implemented
using any of a number of architectures. For example, the
processor 410 can be a CISC (Complex Instruction Set Com-
puters) processor, a RISC (Reduced Instruction Set Com-
puter) processor, or a MISC (Minimal Instruction Set Com-
puter) processor. The processor can provide, for example, for
coordination of the other components of the device 850, such
as control of user interfaces, applications run by device 850,
and wireless communication by device 850.

[0151] Processor 852 can communicate with a user through
control interface 858 and display interface 856 coupled to a
display 854. The display 854 can be, for example, a TFT
(Thin-Film-Transistor Liquid Crystal Display) display or an
OLED (Organic Light Emitting Diode) display, or other
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appropriate display technology. The display interface 856 can
comprise appropriate circuitry for driving the display 854 to
present graphical and other information to a user. The control
interface 858 can receive commands from a user and convert
them for submission to the processor 852. In addition, an
external interface 862 can be provide in communication with
processor 852, so as to enable near area communication of
device 850 with other devices. External interface 862 can
provide, for example, for wired communication in some
implementations, or for wireless communication in other
implementations, and multiple interfaces can also be used.

[0152] Thememory 864 stores information within the com-
puting device 850. The memory 864 can be implemented as
one or more of a computer-readable medium or media, a
volatile memory unit or units, or a non-volatile memory unit
or units. Expansion memory 874 can also be provided and
connected to device 850 through expansion interface 872,
which can include, for example, a SIMM (Single In Line
Memory Module) card interface. Such expansion memory
874 can provide extra storage space for device 850, or can also
store applications or other information for device 850. Spe-
cifically, expansion memory 874 can include instructions to
carry out or supplement the processes described above, and
can include secure information also. Thus, for example,
expansion memory 874 can be provide as a security module
for device 850, and can be programmed with instructions that
permit secure use of device 850. In addition, secure applica-
tions can be provided via the SIMM cards, along with addi-
tional information, such as placing identifying information
on the SIMM card in a non-hackable manner.

[0153] The memory can include, for example, flash
memory and/or NVRAM memory, as discussed below. In one
implementation, a computer program product is tangibly
embodied in an information carrier. The computer program
product contains instructions that, when executed, perform
one or more methods, such as those described above. The
information carrier is a computer- or machine-readable
medium, such as the memory 864, expansion memory 874, or
memory on processor 852 that can be received, for example,
over transceiver 868 or external interface 862.

[0154] Device 850 can communicate wirelessly through
communication interface 866, which can include digital sig-
nal processing circuitry where necessary. Communication
interface 866 can provide for communications under various
modes or protocols, such as GSM voice calls, SMS, EMS, or
MMS messaging, CDMA, TDMA, PDC, WCDMA,
CDMA2000, or GPRS, among others. Such communication
can occur, for example, through radio-frequency transceiver
868. In addition, short-range communication can occur, such
as using a Bluetooth, WiFi, or other such transceiver (not
shown). In addition, GPS (Global Positioning System)
receiver module 870 can provide additional navigation- and
location-related wireless data to device 850, which can be
used as appropriate by applications running on device 850.

[0155] Device 850 can also communicate audibly using
audio codec 860, which can receive spoken information from
a user and convert it to usable digital information. Audio
codec 860 can likewise generate audible sound for a user,
such as through a speaker, e.g., in a handset of device 850.
Such sound can include sound from voice telephone calls, can
include recorded sound (e.g., voice messages, music files,
etc.) and can also include sound generated by applications
operating on device 850.
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[0156] The computing device 850 can be implemented in a
number of different forms, as shown in the figure. For
example, it can be implemented as a cellular telephone 880. It
can also be implemented as part of a smartphone 882, per-
sonal digital assistant, or other similar mobile device.
[0157] Various implementations of the systems and tech-
niques described here can be realized in digital electronic
circuitry, integrated circuitry, specially designed ASICs (ap-
plication specific integrated circuits), computer hardware,
firmware, software, and/or combinations thereof. These vari-
ous implementations can include implementation in one or
more computer programs that are executable and/or interpret-
able on a programmable system including at least one pro-
grammable processor, which can be special or general pur-
pose, coupled to receive data and instructions from, and to
transmit data and instructions to, a storage system, at least one
input device, and at least one output device.

[0158] These computer programs (also known as pro-
grams, software, software applications or code) include
machine instructions for a programmable processor, and can
be implemented in a high-level procedural and/or object-
oriented programming language, and/or in assembly/ma-
chine language. As used herein, the terms “machine-readable
medium” “computer-readable medium” refers to any com-
puter program product, apparatus and/or device (e.g., mag-
netic discs, optical disks, memory, Programmable Logic
Devices (PLDs)) used to provide machine instructions and/or
data to a programmable processor, including a machine-read-
able medium that receives machine instructions as a machine-
readable signal. The term “machine-readable signal” refers to
any signal used to provide machine instructions and/or data to
a programmable processor.

[0159] To provide for interaction with a user, the systems
and techniques described here can be implemented on a com-
puter having a display device (e.g., a CRT (cathode ray tube)
or LCD (liquid crystal display) monitor) for displaying infor-
mation to the user and a keyboard and a pointing device (e.g.,
amouse or a trackball) by which the user can provide input to
the computer. Other kinds of devices can be used to provide
for interaction with a user as well; for example, feedback
provided to the user can be any form of sensory feedback
(e.g., visual feedback, auditory feedback, or tactile feed-
back); and input from the user can be received in any form,
including acoustic, speech, or tactile input.

[0160] The systems and techniques described here can be
implemented in a computing system that includes a back end
component (e.g., as a data server), or that includes a middle-
ware component (e.g., an application server), or that includes
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a front end component (e.g., a client computer having a
graphical user interface or a Web browser through which a
user can interact with an implementation of the systems and
techniques described here), or any combination of such back
end, middleware, or front end components. The components
of the system can be interconnected by any form or medium
of digital data communication (e.g., a communication net-
work). Examples of communication networks include a local
area network (“LLAN™), a wide area network (“WAN”), peer-
to-peer networks (having ad-hoc or static members), grid
computing infrastructures, and the Internet.
[0161] The computing system can include clients and serv-
ers. A client and server are generally remote from each other
and typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other.
[0162] Although a few implementations have been
described in detail above, other modifications are possible.
Moreover, other mechanisms for performing the systems and
methods described in this document can be used. In addition,
the logic flows depicted in the figures do not require the
particular order shown, or sequential order, to achieve desir-
able results. Other steps can be provided, or steps can be
eliminated, from the described flows, and other components
can be added to, or removed from, the described systems.
Accordingly, other implementations are within the scope of
the following claims.
What is claimed is:
1. One or more computer-readable storage devices storing
instructions that, when executed by one or more processing
devices, cause a computing system to perform operations
comprising:
receiving, from a server system, information that is respon-
sive to each of multiple distinct search queries, wherein
the information for each of the search queries identifies
a geographical context or includes search results;

displaying, on a geographical map, one or more visual
indications of the information for each of the search
queries; and

displaying a user interface element for each of the search

queries, wherein the user interface element for each of
the search queries, when selected by a user, causes
removal from the display of the one or more visual
indications of the information for the search query that
corresponds to the selected user interface element.
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