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(57) ABSTRACT 

A device that includes at least one processing unit and stores 
a multi-mode mapping program for execution by the at least 
one processing unit is described. The program includes a 
user interface (UI). The UI includes a display area for 
displaying a two-dimensional (2D) presentation of a map or 
a three-dimensional (3D) presentation of the map. The UI 
includes a selectable 3D control for directing the program to 
transition between the 2D and 3D presentations. 
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BACKGROUND 

0002 With proliferation of mobile devices such as Smart 
phones, users are enjoying numerous applications of numer 
ous kinds that can be run on their devices. One popular type 
of Such application is mapping and navigation applications 
that allow user to browse maps and get route directions. 
Despite their popularity, these mapping and navigation 
applications have shortcomings with their user interfaces 
and features that cause inconvenience to the users. 

BRIEF SUMMARY 

0003. Some embodiments of the invention provide an 
integrated mapping application that includes several useful 
modalities, including location browsing, map searching, 
route identifying and route navigating operations. These 
operations are complex tasks that, while complementary, 
each have very different user interface (UI) requirements. 
The mapping application in Some embodiments has a novel 
UI design that addresses the difficult challenges of integrat 
ing the needed controls for each of its different modalities 
into a seamless and cohesive application user interface. The 
novel UI design and the application are defined to be 
executed by a device that has a touch-sensitive screen that 
displays the output of the application. In some embodiments, 
this device has a multi-touch interface for allowing a user to 
provide touch and gestural inputs through the screen to 
interact with the application. 
0004. In some embodiments, a goal of the mapping 
application UI is that on-screen controls are kept to a 
minimum in order to display as much of the interactive map 
as possible. One element in this design is a button cluster 
that floats on top of the content itself rather than taking up 
the full-width of the screen, as typical in phone UI elements. 

Feb. 23, 2017 

Additionally, this cluster adapts to the task at hand, adjusting 
its contents in an animated fashion when a user moves 
between the different modalities (e.g., between browsing, 
searching, routing and navigating). This common element 
with an adaptive nature enables the mapping application to 
optimize for different tasks while maintaining a consistent 
look and interaction model while moving between those 
tasks. 
0005 One example of an adaptive, floating control in 
some embodiments is the list control. When there are 
opportunities to display a list of items, be it a list of 
instructions in a route or a list of search results when 
multiple results are found for a given query, the mapping 
application of Some embodiments displays a list button as 
one of the floating controls. Tapping the list button brings up 
a modal list view in Some embodiments. Having a modal list 
view keeps the mapping application simple and the map 
front and center. In some embodiments, the list view itself is 
adapted and optimized for the type of list being displayed, 
in that search results will be displayed with star ratings when 
available and route steps will include instructional arrows. 
0006 Another floating control is a control for viewing 
map or inspecting a route in three dimensions (3D). The 
mapping application provides the 3D control as a quick 
mechanism of getting into and out of 3D. This control also 
serves as (1) an indicator that the current view is a 3D view, 
and (2) an indicator that a 3D perspective is available for a 
given map view (e.g., a map view that is Zoomed out might 
not have a 3D view available). 
0007. In addition to the 3D control, the mapping appli 
cation of Some embodiments allows a user to transition a 
map view from a two-dimensional (2D) presentation to a 3D 
presentation through gestural inputs of the multi-touch inter 
face of the device. For instance, through a two finger 
gestural input, the user can be made to experience “pushing 
down a 2D map view into a 3D map view, or “pulling up 
a 3D map view into a 2D map view. This can also be thought 
of as pulling down a virtual camera from a 2D (directly from 
above) view into a 3D (side angle) view through the two 
finger gesture. As further described below, the 3D view of 
the map is generated in Some embodiments by rendering the 
map view from a particular position that can be conceptually 
thought of as the position of a virtual camera that is 
capturing the map view. 
0008 Through gestural inputs, the mapping application 
allows a user to also rotate a 2D or 3D map in some 
embodiments. The mapping application in Some embodi 
ments is a vector mapping application that allows for direct 
manipulations (such as rotation and 2D/3D manipulations) 
of the map while browsing it. However, some of the effects 
to the map can be disorienting. Without an easy way to get 
back to north-up orientation (i.e., an orientation where the 
north direction is aligned with the top of the device), some 
users may have difficulty interacting with the map views. To 
Solve this, the mapping application of Some embodiments 
provides an unobtrusive floating compass control on the map 
that serves both as an indicator that points to north and as a 
button to restore a north-up orientation. To further minimize 
clutter on the map, the mapping application only shows the 
button only in a limited number of situations (such as when 
the map is rotated, etc.). 
0009. In order to minimize the number of on-screen 
controls, certain less frequently used actions are placed in a 
secondary UI screen behind a “page curl’ that is displayed 
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on a map view that is provided by the application. In some 
embodiments, the page curl is permanently displayed on at 
least Some of the map views that the application provides. 
For instance, in some embodiments, the application displays 
the page curl permanently on the initial map view that it 
provides for allowing a user to browse or search a location 
or to identify a route. In some embodiments, the page curl 
is a controllable UI item that has different appearances in 
different embodiments such as a button, a curled up corner 
of a page, a highlighted corner of a map, etc. 
0010. The page curl (1) indicates the location of another 
set of controls that are conceptually “behind the current 
view, and (2) when selected, directs the application to 
present an animation that "peels' off the current view to 
display another view that shows the other set of controls. 
The mapping application allows the user to control the page 
curl using a number of different gestures (e.g., selecting, 
dragging, tapping, sliding, rotating, etc.). In some embodi 
ments, the mapping application displays an animation of the 
page being folded, lift up, and/or curled in different combi 
nation of angles and rotation as the user provides different 
gestural inputs as if the user is manipulating a sheet of paper 
by grabbing a corner of the sheet. 
0011. The use of the page curl allows the application to 
display more of the map while offering an unobtrusive way 
to access further functionality that is provided by the other 
set of controls. Additionally, in Some embodiments, the 
application does not use the page curl in map views where 
the additional functionality is deemed to be inappropriate to 
the task at hand. For instance, in Some embodiments, the 
application does not display this page curl while presenting 
the map view that is used during navigation. 
0012. In some embodiments, the application displays the 
page curl for every map view that the application provides. 
In other embodiments, the application does not display the 
page curl with every map view that the application provides. 
For instance, the application of these embodiments does not 
display the page curl when a map view is used during 
navigation. However, in some embodiments, the page curl 
returns when the application is showing the overview of the 
route during navigation. 
0013 The search field of the mapping application in 
some embodiments is another UI tool that the application 
employs to make the transition between the different modali 
ties seamless. In some embodiments, a user can initiate a 
search by tapping in the search field. This directs the 
application to present an animation that (1) presents an 
on-screen keyboard and (2) opens a search table full of 
invaluable completions. This table has some important 
subtleties. When the search field is tapped and before the 
terms are edited, or when the search field is empty, the table 
contains a list of “recents,” which in some embodiments are 
recent searches and route directions that the user has 
requested. This makes it very easy to quickly bring up 
recently accessed results. 
0014. After any edit in the search field, the table is filled 
with search completions both from local sources (e.g., 
bookmarks, contacts, recent searches, recent route direc 
tions, etc.) and remote servers. Some embodiments, how 
ever, include recent route directions only when the user has 
not yet entered any text into the search field. Once text is 
entered, the mapping application removes recent route direc 
tions from the search completions table. The incorporation 
of the user's contact card into the search interface adds 
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additional flexibility to the design. When showing recents, a 
route from current location to the user's home is always 
offered in some embodiments, while it is offered in the 
contexts that are deemed to be “appropriate' in other 
embodiments. Also, when the search term matches at least 
part of an address label (e.g., ork for Work), the appli 
cation presents the user's labeled address as a completion in 
the search table in some embodiments. Together these 
behaviors make the search UI a very powerful way to get 
results onto a map from a variety of Sources. In addition to 
allowing a user to initiate a search, the presence of the text 
field in the primary map view in some embodiments also 
allows users to see the query corresponding to search results 
on the map and to remove those search results by clearing 
the query. 
0015. Another way that the mapping application tightly 
integrates the search and route identification experience is 
by providing several different ways to get directions. As 
mentioned above, the search table provides quick access to 
recently used routes. For any location selected on the map 
view, the mapping application in some embodiments also 
presents an info display banner (e.g., a window) that dis 
plays a quick-route navigation UI control (e.g., button) that 
fetches a route (e.g., a driving route) from the current 
location to that pin without ever leaving the map view. In 
addition, the mapping application also provides a selectable 
direction UI control (e.g., button) on the main map view 
(e.g., on the top left corner), which when selected presents 
a modal directions editing interface that enables the user to 
request more customized routes, such as routes that do not 
begin from the current location or a walking route instead of 
just driving routes. In some embodiments, the mapping 
application provides several different selectable routes based 
on a route query that it receives through the direction UI 
control. In Such embodiments, the user can then select one 
of the routes. In some embodiments, one of the routes is 
presented as a default selected route, and the user can change 
the selected route to be one of the other presented routes. It 
should be noted that while neither the route history entries 
in the search field nor quick-route navigation control per 
form actions that cannot be achieved with the direction item, 
they serve as important accelerators that make it much easier 
to obtain the most commonly desired routes. 
0016 Once route directions have been obtained, they 
remain present until they are expressly cleared. This enables 
the mapping application to enter a mode that is optimized for 
navigation. The navigation mode has many novel features. 
One novel feature is that at any time while navigating, the 
user can move between a full-screen mode that presents a 
display view optimized for turn-by-turn directions and an 
overview mode that presents a display view of the remaining 
route that better accommodates browsing. Some embodi 
ments also allow for a search to be performed while navi 
gating in the overview mode. For instance, Some embodi 
ments provide a pull down handle that allows the search field 
to be pulled into the overview display. Alternatively, or 
conjunctively, some embodiments allow for searches to be 
performed during navigation through a voice-recognition 
input of the device of some embodiments. 
0017 Continuity between the overview mode and the 
full-screen mode is achieved by an in-place transition in the 
map and a constant set of controls. To enter full-screen 
mode, the application in Some embodiments (1) automati 
cally hides the floating controls and a bar (containing UI 
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controls) along the top, and (2) completely uncurls the map. 
During the full-screen mode, the application restricts touch 
interaction with the map. In some embodiments, a tap is 
required to access the controls that were automatically 
hidden, and even then they are adapted towards a full-screen 
navigation look, with a prominent display of the ETA in the 
bar along the top. 
0018. The mapping application of some embodiments 
allows the user to stop navigation in both overview and 
full-screen modes by selecting a control to end navigation at 
any time while navigating. The mapping application of some 
embodiments also allows the user to modify the turn-by-turn 
navigation view to see alternative three-dimensional (3D) 
views or to present a two-dimensional (2D) view at any time 
while navigating. In some embodiments, the 3D turn-by-turn 
navigation is an animated rendering of navigated route that 
is rendered from the vantage point of a virtual camera that 
traverses along the direction of the route based on the 
traversal direction and speed of the user, which in some 
embodiments is captured by directional data (e.g., GPS data, 
triangulated cell-tower data, etc.) associated with the device. 
0019 While navigating, the mapping application of some 
embodiments allows a user to change the position of the 
virtual camera (i.e., the position from which the navigated 
route is rendered) through gestural input on the device's 
screen. Movement of the virtual camera (i.e., movement of 
the position from which the route is rendered) allows the 
mapping application to present alternative 3D view. Some 
embodiments even use the virtual camera to render a top 
down 2D view for the turn-by-turn navigation, while other 
embodiments render the top-down 2D view by Zooming in 
and out of a 2D map. In some embodiments, the mapping 
application presents a 3D button that serves both as 3D 
indicator and 3D initiator/toggle. 
0020. Different embodiments provide different gestural 
inputs to adjust the 3D/2D view during turn-by-turn navi 
gation. In some embodiments, the gestural input is a two 
finger pinching/spreading operation to adjust the Zoom level. 
This adjustment of the Zoom level inherently adjusts the 
position and rotation of the camera with respect to the route 
direction, and thereby changes the 3D perspective view of 
the route direction. Alternatively, other embodiments pro 
vide other gestural inputs (e.g., a finger drag operation) that 
change the position of the camera instead of or in addition 
to the Zoom operation. In yet other embodiments, a gestural 
input (e.g., a finger drag operation) momentarily changes the 
viewing direction of the camera to allow a user to momen 
tarily glance to a side of the navigated route. In these 
embodiments, the application returns the camera to its 
previous view along the route after a short time period. 
0021. The mapping application of some embodiments 
provide realistic-looking road signs that are used during 
navigation and during the browsing of an identified route. In 
Some embodiments, the signs are textured images that bear 
a strong resemblance to actual highway signs, and they 
include instructional arrows, text, shields, and distance. The 
mapping application of Some embodiments presents a wide 
number of variants in a large number of different contexts. 
For maneuvers that are close together, a secondary sign is 
presented hanging just beneath the primary sign. Signs are 
presented in different colors according to the regional norms 
in some embodiments. Also, as one maneuver is passed 
during navigation, the mapping application animates the 
sign away with a motion that mimics a sign passing over 
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head on the highway. When a maneuver is approached, the 
mapping application draws attention to the sign with a Subtle 
animation (e.g., a shimmer across the entire sign). 
0022. As mentioned above, the mapping application of 
Some embodiments uses the realistic-looking road signs to 
provide a novel method of browsing a route that it has 
identified. For instance, in some embodiments, the mapping 
application allows a user to select and scroll through the 
signs of the junctures along an identified route when it 
presents the identified route to the user. As the user scrolls 
through each sign, the portion of the route associated with 
the currently in-focus sign is presented or highlighted (e.g., 
through color highlighting or through another geometry 
(e.g., a circle or other mark) marking the portion). Alterna 
tively, or conjunctively, the user can scroll through each sign 
by selecting different junctures of the route in order to view 
the sign associated with that juncture. Some of these 
embodiments provide this interaction only for routes that are 
not defined between a user's current location and a desti 
nation. In other words, these embodiments do not provide 
this browsing experience when a route is presented that 
connects the user's current location to a destination. Other 
embodiments, however, provide the route browsing experi 
ence through the road signs in other or all other contexts in 
which a route is displayed. 
0023 The above-described features as well as some other 
features of the mapping application of some embodiments 
are further described below. In the description above and 
below, many of the features are described as part of an 
integrated mapping application that provides novel location 
browsing, locating searching, route identifying and route 
navigating operations. However, one of ordinary skill will 
realize that these novel operations are performed in other 
embodiments by applications that do not performall of these 
operations, or perform other operations in addition to these 
operations. 
0024. The preceding Summary is intended to serve as a 
brief introduction to some embodiments of the invention. It 
is not meant to be an introduction or overview of all 
inventive subject matter disclosed in this document. The 
Detailed Description that follows and the Drawings that are 
referred to in the Detailed Description will further describe 
the embodiments described in the Summary as well as other 
embodiments. Accordingly, to understand all the embodi 
ments described by this document, a full review of the 
Summary, Detailed Description and the Drawings is needed. 
Moreover, the claimed subject matters are not to be limited 
by the illustrative details in the Summary, Detailed Descrip 
tion and the Drawing, but rather are to be defined by the 
appended claims, because the claimed Subject matters can be 
embodied in other specific forms without departing from the 
spirit of the subject matters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025. The novel features of the invention are set forth in 
the appended claims. However, for purposes of explanation, 
several embodiments of the invention are set forth in the 
following figures. 
0026 FIG. 1 illustrates an example of a device that 
executes an integrated mapping application of some embodi 
mentS. 

0027 FIG. 2 illustrates an example of an integrated 
application adaptively modifying a floating control cluster. 
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0028 FIG. 3 illustrates an example of an integrated 
application adaptively modifying a floating control cluster. 
0029 FIG. 4 illustrates how the mapping application of 
Some embodiments provides a 3D control as a quick mecha 
nism of entering a 3D mode for viewing a map location in 
three dimensions. 
0030 FIG. 5 presents a simplified example to illustrate 
the concept of a virtual camera. 
0031 FIG. 6 conceptually illustrates a perspective adjust 
ment feature provided by a mapping application of some 
embodiments. 
0032 FIG. 7 illustrates one example of two finger ges 
tures for pushing down a 2D map into a 3D map. 
0033 FIG. 8 illustrates a transition from a 2D map view 

to a 3d map view. 
0034 FIG. 9 illustrates that the mapping application of 
Some embodiments changes the appearance of the 3D con 
trol to indicate different 2D and 3D states of the map view. 
0035 FIG. 10 illustrates an example of rotating a 2D map 
and using a compass to Straighten the rotated map. 
0036 FIG. 11 illustrates another example of rotating a 
map in Some embodiments of the invention. 
0037 FIG. 12 illustrates a rotation operation along with 
an inertia effect. 
0038 FIG. 13 illustrates a rotation operation along with 
an inertia effect. 
0039 FIG. 14 illustrates that the mapping application of 
Some embodiments uses novel techniques to adjust or leave 
unadjusted the text and/or symbols that appear in the map 
view as the map view rotates. 
0040 FIG. 15 illustrates an example of orienting text 
and/or symbols. 
0041 FIG. 16 illustrates an example in which the user 
transitions from the 3D map view to the 2D map view 
through two finger gesture operations. 
0042 FIG. 17 illustrates a Zoom adjustment feature pro 
vided by the mapping application of some embodiments. 
0043 FIG. 18 conceptually illustrates a feature provided 
by the mapping application of Some embodiments for main 
taining the position of a virtual camera within a defined 
range along an arc. 
0044 FIG. 19 conceptually illustrates a processing, or 
map rendering, pipeline performed by the mapping appli 
cation of some embodiments in order to render a map for 
display at a client device. 
004.5 FIG. 20 illustrates a users interaction with the 
application running on a user's device in order to display the 
search table with a list of the user's recent searches and 
recent route directions. 
0046 FIG. 21 illustrates an example of entering a search 
query in the search field and executing a search. 
0047 FIG.22 illustrates an example of initiating a search 
query and the instantaneous display of a search table with a 
list of recommended search completions. 
0048 FIG. 23 illustrates an example of initiating a search 
query and the instantaneous display of a search table with a 
list of recommended search completions. 
0049 FIG. 24 illustrates an example of entering a partial 
address and obtaining directions to their home address as 
derived from their contact card. 
0050 FIG. 25 illustrates an example of a user entering a 
partial search term and obtaining directions to their work 
address derived from their contact card. 
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0051 FIG. 26 illustrates an example of entering a partial 
search query and selecting a bookmark from the list of 
search completions in the search table. 
0.052 FIG. 27 conceptually illustrates a process that some 
embodiments perform to determine an order in which to 
display Suggested search completions from different sources 
in a search table. 
0053 FIG. 28 illustrates an example of running the 
mapping application on a device that has relatively larger 
display area compared to a display area of a smaller device. 
0054 FIG. 29 illustrates an example architecture of a 
mapping application that provides a list of Suggested search 
completions based on the search queries. 
0055 FIG. 30 illustrates an example of clearing search 
results from a map. 
0056 FIG. 31 illustrates an example of a users interac 
tion with the application running on a user's device in order 
to clear a selected search result displayed on the map. 
0057 FIG. 32 illustrates a process that some embodi 
ments perform to determine the particular type of transition 
to display between a user's current map view and a target 
map view that contains search results for a user's executed 
search query. 
0.058 FIG. 33 illustrates a process that some embodi 
ments perform to determine whether to modify the target 
region when the target region and the original region initially 
defined by the mapping application at least partially over 
laps. 
0059 FIG. 34 illustrates a process that some embodi 
ments perform to determine whether to display animation 
from the original region to the target region when (1) the 
target region and the original region initially defined by the 
mapping application at least partially overlaps and when the 
target region was considered for modification. 
0060 FIG. 35 illustrates a situation where the application 
displays a transition to a target map region containing a 
corresponding search result without providing any anima 
tion between the current map view and the target map view. 
0061 FIG. 36 illustrates a situation where the application 
detects search results within the original current map view 
and thus does not need to Zoom or animate to any new target 
map region. 
0062 FIG. 37 illustrates a situation where the search 
results in the target map view are not within an original 
region Such that the application expands the target region 
and displays an animation between the original region and 
the target region. 
0063 FIG. 38 conceptually illustrates a UI page for 
showing detailed information about a selected location. 
0064 FIG. 39 illustrates an example of the mapping 
application using 3D rending operation to show a particular 
search result. 
0065 FIG. 40 conceptually illustrates displaying an ani 
mation of the satellite image of a location. 
0.066 FIG. 41 illustrates displaying images of a location. 
0067 FIG. 42 conceptually illustrates a process that some 
embodiments perform to display different types of images 
when a “stage' is launched for showing detailed information 
about a location. 
0068 FIG. 43 illustrates scrolling off tabs. 
0069 FIG. 44 illustrates launching a third-party applica 
tion when the user selects an entry displayed in an infor 
mation display area. 
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0070 FIG. 45 illustrates launching a third-party applica 
tion when the user selects a UI item for the third-party 
application. 
0071 FIG. 46 illustrates the two mapping application 
instances running on two different devices for two different 
users showing two different sets of information for the same 
location. 
0072 FIG. 47 illustrates displaying a tag on a tab in a 
stage for a selected location. 
0073 FIG. 48 illustrates a users interaction with the 
mapping application of Some embodiments to display a 
'stage' for a particular location. 
0074 FIG. 49 illustrates an example of a users interac 
tion with the mapping application to obtain routing direc 
tions. 
0075 FIG. 50 illustrates an example of a user's interac 
tion with the mapping application to obtain routing direc 
tions. 
0076 FIG. 51 conceptually illustrates an example of 
displaying routing directions in a display area of a device 
that is relatively large. 
0077 FIG. 52 illustrates scrolling through a set of scrol 
lable instruction signs for a particular route selected by the 
USC. 

0078 FIG. 53 illustrates scrolling through the different 
scrollable signs. 
007.9 FIG. 54 illustrates an example of displaying a set of 
scrollable instructions signs for a particular route selected by 
a U.S. 

0080 FIG.55 illustrates an example of the user's inter 
action with the application to switch to the overview mode 
while reviewing a selected route. 
0081 FIG. 56 conceptually illustrates a process that some 
embodiments perform to allow a user to browse signs for a 
set of instructions for the junctures in a route between a 
starting location and an ending location. 
I0082 FIG. 57 illustrates an example of a device that 
executes the mapping application of Some embodiments. 
0083 FIG. 58 illustrates how the navigation application 
of some embodiments provides the 3D control as a quick 
mechanism of entering a 3D navigating mode. 
0084 FIG. 59 illustrates concept of a virtual camera. 
0085 FIG. 60 illustrates an example of a users interac 
tion with the mapping application to obtain routing direc 
tions. 
I0086 FIG. 61 illustrates a device that displays a mapping 
application as the application transitions from a non-immer 
sive map view for map browsing into an immersive map 
view for navigation. 
I0087 FIGS. 62A-62B conceptually illustrate a state dia 
gram that describes different states and transitions between 
these states of the integrated mapping, search, and naviga 
tion application of some embodiments. 
0088 FIG. 63 is an example of an architecture of a 
mobile computing device. 
0089 FIG. 64 conceptually illustrates an example of an 
electronic system with which some embodiments of the 
invention are implemented. 
0090 FIG. 65 illustrates a map service operating envi 
ronment, according to some embodiments. 

DETAILED DESCRIPTION 

0091. In the following detailed description of the inven 
tion, numerous details, examples, and embodiments of the 
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invention are set forth and described. However, it will be 
clear and apparent to one skilled in the art that the invention 
is not limited to the embodiments set forth and that the 
invention may be practiced without some of the specific 
details and examples discussed. 
0092. Some embodiments of the invention provide an 
integrated mapping application that includes several useful 
modalities, including location browsing, map searching, 
route identifying and route navigating operations. The map 
ping application in some embodiments is defined to be 
executed by a device that has a touch-sensitive screen that 
displays the output of the application. In some embodiments, 
this device has a multi-touch interface for allowing a user to 
provide touch and gestural inputs through the screen to 
interact with the application. Examples of Such a device are 
Smartphones (e.g., iPhone(R) Sold by Apple Inc., phones 
operating the Android R operating system, phones operating 
the Windows 8(R) operating system, etc.). 
0093. Several detailed embodiments of the invention are 
described below. Section I describes UI controls and map 
browsing experience that the mapping application of some 
embodiments provides. Section II then describes behaviors 
of the novel search field of the mapping application. Section 
III follows with a description of a novel UI for presenting 
different types of details information about a location. Next, 
Section IV describes several different ways for the user to 
get route directions from the mapping application. Section V 
then describes different operational modes of the integrated 
mapping application of Some embodiments. Section VI 
describes example electronic systems with which some 
embodiments of the invention are implemented. Finally, 
Section VII describes a map service operating environment. 

I. Map Browsing 

0094 A. General Controls 
(0095 FIG. 1 illustrates an example of a device 100 that 
executes an integrated mapping application of some embodi 
ments of the invention. This application has a novel user 
interface (UI) design that seamlessly and cohesively inte 
grates the controls for each of its different modalities by 
using a minimum set of on-screen controls that floats on top 
of the content in order to display as much of the content as 
possible. Additionally, this cluster adapts to the task at hand, 
adjusting its contents in an animated fashion when a user 
moves between the different modalities (e.g., between 
browsing, searching, routing and navigating). This common 
element with an adaptive nature enables the mapping appli 
cation to optimize for different tasks while maintaining a 
consistent look and interaction model while moving between 
those tasks. 
(0096 FIG. 1 shows three stages 105, 110, and 115 of 
interaction with the mapping application. The first stage 105 
shows device's UI 120, which includes several icons of 
several applications in a dock area 125 and on a page of the 
UI. One of the icons on this page is the icon for the mapping 
application 130. The first stage shows a user's selection of 
the mapping application through touch contact with the 
device's screen at the location of this application on the 
SCC. 

(0097. The second stage 110 shows the device after the 
mapping application has opened. As shown in this stage, the 
mapping application's UI has a starting page that in some 
embodiments (1) displays a map of the current location of 
the device, and (2) several UI controls arranged in a top bar 
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140, and as floating controls. As shown in FIG. 1, the 
floating controls include a position control 145, a 3D control 
150, and a page curl control 155, while the top bar 140 
includes a direction control 160, a search field 165, and a 
bookmark control 170. 

0098. The direction control 160 opens a page through 
which a user can request a route to be identified between a 
starting location and an ending location. As further 
described below, this control is one of three mechanisms 
through which the mapping application can be directed to 
identify and display a route between two locations; the two 
other mechanisms are (1) a control in an information banner 
that is displayed for a selected item in the map, and (2) 
recent routes identified by the device that are displayed in 
the search field 165. Accordingly, the information banner 
control and the search field 165 are two UI tools that the 
application employs to make the transition between the 
different modalities seamless. 

0099. In some embodiments, a user can initiate a search 
by tapping in the search field 165. This directs the applica 
tion to present an animation that (1) presents an on-screen 
keyboard and (2) opens a search table full of invaluable 
completions. This table has some important subtleties. When 
the search field is tapped and before the terms are edited, or 
when the search field is empty, the table contains a list of 
“recents,” which in some embodiments are recent searches 
and route directions that the user has requested. This makes 
it very easy to quickly bring up recently accessed results. 
01.00. After any edit in the search field, the table is filled 
with search completions both from local sources (e.g., 
bookmarks, contacts, recent searches, recent route direc 
tions, etc.) and remote servers. Some embodiments, how 
ever, include recent route directions only when the user has 
not yet entered any text into the search field. Once text is 
entered, the mapping application removes recent route direc 
tions from the search completions table. The incorporation 
of the user's contact card into the search interface adds 
additional flexibility to the design. When showing recents, a 
route from current location to the user's home is always 
offered in some embodiments, while it is offered in the 
contexts that are deemed to be “appropriate' in other 
embodiments. Also, when the search term matches at least 
part of an address label (e.g., “ork for Work), the appli 
cation presents the user's labeled address as a completion in 
the search table in some embodiments. Together these 
behaviors make the search UI a very powerful way to get 
results onto a map from a variety of Sources. In addition to 
allowing a user to initiate a search, the presence of the text 
field in the primary map view in some embodiments also 
allows users to see the query corresponding to search results 
on the map and to remove those search results by clearing 
the query. 
0101 The bookmark control 170 (e.g., button) allows 
location and routes to be bookmarked by the application. 
The position control 145 allows the current position of the 
device to be specifically noted on the map. Once this 
position control is selected, the application maintains the 
current position of the device in the center of the map as the 
device is moving in Some embodiments. In some embodi 
ments, it can also identify the direction to which the device 
currently points. The mapping application of some embodi 
ments identifies the location of the device using the coor 
dinates (e.g., longitudinal, altitudinal, and latitudinal coor 
dinates) in the GPS signal that the device receives at the 

Feb. 23, 2017 

location of the device. Alternatively or conjunctively, the 
mapping application uses other methods (e.g., cell tower 
triangulation) to compute the current location. 
0102 The 3D control 150 is a control for viewing map or 
inspecting a route in three dimensions (3D). The mapping 
application provides the 3D control as a quick mechanism of 
getting into and out of 3D. This control also serves as (1) an 
indicator that the current view is a 3D view, and (2) an 
indicator that a 3D perspective is available for a given map 
view (e.g., a map view that is Zoomed out might not have a 
3D view available). In some embodiments, the 3D control 
150 provides at least three different appearances correspond 
ing to Some of these indications. For instance, the 3D control 
gets colored grey when the 3D view of the map is unavail 
able, black when the 3D view is available but the map is in 
the 2D view, and blue when the map is in the 3D view. In 
Some embodiments, the 3D control has a fourth appearance 
(e.g., a button showing a building image or shape) when the 
immersive 3D map presentation is available at a given Zoom 
level. Immersive and non-immersive 3D presentations are 
described further in U.S. patent application Ser. No. s 
entitled “Rendering Maps, concurrently filed with this 
application with Attorney Docket No. APLE.P0405. This 
concurrently filed U.S. patent application is incorporated 
herein by reference. 
0103) The page curl control 155 is a control that allows 
the application to minimize the number of on-screen con 
trols, by placing certain less frequently used actions in a 
secondary UI screen, which is accessible through the page 
curl control displayed on the map. In some embodiments, 
the page curl is permanently displayed on at least Some of 
the map views that the application provides. For instance, in 
Some embodiments, the application displays the page curl 
permanently on the starting page (illustrated in second stage 
110) that it provides for allowing a user to browse or search 
a location or to identify a route. 
0104. The page curl indicates the location of another set 
of controls that are conceptually “behind the current view. 
When the page curl control 155 is selected, the application 
present an animation that "peels' off the current view to 
display another view that shows the other set of controls. 
The third stage 115 illustrates an example of such an 
animation. As shown by this stage, the "peeling of the 
starting page reveals several controls, which in this example 
are the drop pin, print, show traffic, list, standard, satellite, 
and hybrid controls. In some embodiments, these controls 
perform the same operations as similar controls do in 
currently available Smartphones, such as iPhones operating 
OSCR). 
0105. The use of the page curl allows the application to 
display more of the map while offering an unobtrusive way 
to access further functionality that is provided by the other 
set of controls. Additionally, in some embodiments, the 
application does not use the page curl in map views where 
the additional functionality is deemed to be inappropriate to 
the task at hand. For instance, in Some embodiments, the 
application does not display this page curl while presenting 
the map view during navigation. 
0106 Also, the third stage 115 illustrates that the user 
drags a corner or an edge of the page to peel off the page in 
some embodiments. However, in other embodiments, the 
animation that peels off the page is displayed by simply 
tapping the page curl control 155 without dragging the 
corner or the edge. 
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0107 B. Adaptive Button Cluster 
0108. As mentioned above, the mapping application in 
Some embodiments adaptively adds and removes controls to 
the floating control cluster set in order to adapt this cluster 
to the different tasks while maintaining a consistent look and 
interaction model between those tasks. FIG. 2 illustrates an 
example of the application adaptively modifying the floating 
control cluster to add and remove a list view control 235. 
This example is provided in the context of using the direc 
tion indicator 160 to obtain a route between two locations. 

0109. This example is also provided in terms of six stages 
205-530 of interactions with the mapping application. The 
first stage 205 illustrates the selection of the direction 
indicator 160. The second stage 210 next illustrates the 
selection of a route generation control 240 after the user has 
entered starting and ending locations for the route in the 
starting and ending fields 245 and 250. The second stage 210 
also shows that the mapping application is displaying sev 
eral recently used route generation requests below the fields 
for entering the starting and ending locations. 
0110. The third stage 215 shows two routes 260 and 261 
that the mapping application has identified for the provided 
starting and ending locations. In some embodiments, the 
mapping application highlights one of the routes to indicate 
that the highlighted route is a default route that the mapping 
application recommends. This stage also illustrate the start 
of an animation that shows the list view control 235 sliding 
out from under the 3D icon 150. When there are opportu 
nities to display a list of items, be it a list of instructions in 
a route or a list of search results when multiple results are 
found for a given query, the mapping application of some 
embodiments displays a list control as one of the floating 
controls. Tapping the list control brings up a modal list view 
in some embodiments. Having a modal list view keeps the 
mapping application simple and the map front and center. In 
some embodiments, the list view itself is adapted and 
optimized for the type of list being displayed, in that search 
results will be displayed with star ratings when available and 
route steps will include instructional arrows. 
0111. The fourth stage 220 shows the selection of a clear 
control 255 to clear the identified routes 260 and 261 from 
the illustrated map. In response to this selection, the routes 
260 and 261 are removed from the map and an animation 
starts to show the list control 235 sliding back under the 3D 
control 150, as illustrated in the fifth stage 225. The sixth 
stage 230 shows the application UI after the animation has 
ended and the list control has been removed from the 
floating control set. 
0112 Another floating control that the mapping applica 
tion of some embodiments employs is a compass. FIG. 3 
illustrates an example of the application adaptively modi 
fying the floating control cluster to add and remove a 
compass 300. This example is provided in the context of 
using the position control 145 to view the current position 
and orientation of the device on the map presented by the 
device. In some embodiments, the position control 145 can 
cause the mapping application to operate in three different 
states. For instance, when the position control 145 is not 
selected, the mapping application displays a map view. 
Upon receiving a first selection of the position control 145, 
the mapping application shifts the map to display a region of 
the map that includes the current location of the device in the 
center of the region. The mapping application of some 
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embodiments, from then on, tracks the current location of 
the device as the device moves. 
0113. In some embodiments, the mapping application 
maintains the current location indicator in the center of the 
display area and shifts the map from one region to another 
as the device moves from one region to another region. 
Upon receiving a second selection of the position control 
145 while the mapping application is maintaining the current 
location of the device in the center of the displayed region, 
the mapping application displays a simulated light projec 
tion in the map from the identified current position in the 
direction that the device currently faces. When the position 
control 145 is selected again while the mapping application 
is displaying a simulated light projection, the mapping 
application returns back to the state that was before receiv 
ing the first selection. That is, the projection will disappear 
and the current position of the device is not tracked. 
0114. The example illustrated in this figure is provided in 
terms of five stages 305-325 of interactions with the map 
ping application. The first stage 305 illustrates that the 
mapping application is displaying a map region that happens 
to not include the current location of the device (i.e., the 
current location indicator is not displayed in the map 
region). 
0115 The second stage 310 illustrates the position con 
trol 145 being selected once. As mentioned above, the first 
selection of the position control 145 will result in shifting the 
map to display a map region that has the current location 
indicator 326 in the center. The third stage 315 shows the 
result of selecting the position control 145. Some embodi 
ments identify the device's current position by using the 
current location indicator 326. The current location indicator 
326 has different appearances in different embodiments. For 
instance, the current location indicator 326 of some embodi 
ments has appearance of a colored dot (e.g., a blue dot) on 
the map. Identification of the current position is useful when 
the user has explored (e.g., through gestural Swipe opera 
tion) the displayed map Such that the device is not currently 
displaying the user's current location on the map. 
0116. The fourth stage 320 illustrates the position control 
145 being selected again. The second selection of the 
position control 145 in some embodiments will cause the 
application to display a simulated light projection 345 in the 
map from the identified current position 326 in the direction 
that the device currently faces. This projection helps the user 
identifies the direction that the device faces at any time. In 
Some embodiments, this projection always points towards 
the top of the device (i.e., the location along which the 
search field 165 is positioned while the device is held in the 
portrait direction). 
0117 This projection 345 is illustrated in the fifth stage 
310. This stage also shows that in this mode, the mapping 
application presents a floating compass 300. This compass 
serves as an indicator that the user can use to identify the 
direction to the North Pole. In some embodiments, this 
compass is in the shape of two isosceles triangles that abut 
at their bases, with one of the triangles pointing north (in a 
direction away from the abutting bases) and having a color 
(e.g., orange) that differentiates it from the other triangle. As 
further described below, the compass can also be use to 
restore a north-up orientation after the user has rotated a 2D 
or 3D view of the map. In some embodiments, the compass 
may remain in the map view after the mapping application 
receives another selection of the position control 145. In 
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Some embodiments, the compass will not disappear until the 
mapping application receives a user input to remove the 
compass (e.g., selection of the compass). 
0118. The fifth stage 325 also shows that the map has 
rotated to maintain the projection's direction to the top of the 
device. This is because the device has been facing a different 
direction than the direction to the top of the device in the 
previous stage 320. As the direction of the device moves, so 
will the direction of the compass 300 with respect to the top 
of the device. The compass has moved to indicate the device 
is facing a northwest direction. 
0119. In some embodiments, the mapping application 
changes the appearance of the position control 145 once 
after the first selection and another time after the second 
selection. The fifth stage 325 shows the appearance of the 
position control 145 after the second selection, which is 
different than the appearance of the position control 145 
after the first selection. 
0120 C. 2D or 3D 
0121 1. 3D Button 
0122 The mapping application in some embodiments 
can display a location in the map in either a 2D mode or a 
3D mode. It also allows the user to browse a location in the 
map in either a 2D mode or a 3D mode. As mentioned above, 
one of the floating controls is the 3D control 150 that allows 
a user to view a map or inspect a route in three dimensions 
(3D). This control also serves as (1) an indicator that the 
current view is a 3D view, and (2) an indicator that a 3D 
perspective is available for a given map View (e.g., a map 
view that is Zoomed out might not have a 3D view avail 
able). 
0123 FIG. 4 illustrates how the mapping application of 
some embodiments provides the 3D control 150 as a quick 
mechanism of entering a 3D mode for viewing a map 
location in three dimensions. This figure illustrates this 
operation in four stages 405-420. The first stage 405 illus 
trates the user selecting the 3D control 150 while viewing a 
two-dimensional presentation of an area about the user's 
current location 425. The top bar, the floating controls, and 
the page curl are not depicted in this figure for simplicity of 
description. 
0.124. The second stage 410 shows a three dimensional 
presentation of the user's current location on the map. As 
mentioned above, the mapping application generates the 3D 
view of the map in some embodiments by rendering the map 
view from a particular position in the three dimensional 
scene that can be conceptually thought of as the position of 
a virtual camera that is capturing the map view. This 
rendering will be further described below by reference to 
FIG.S. 

0.125. The third stage 415 shows the user browsing about 
the current location by performing a Swipe operation (e.g., 
by dragging a finger across the touch-sensitive screen of the 
device). This swipe operation changes the 3D map view 
presented on the device to display a new location on the 3D 
map. This new location is illustrated in the fourth stage 420. 
0126. In some embodiments, the mapping application 
presents the 3D view of the map while the mapping appli 
cation is operating in a navigation mode (i.e., while the 
mapping application is presenting turn-by-turn navigation 
view). In order to provide visual distinction between the 3D 
view of the map during navigation and the 3D view of the 
map during map browsing, the mapping application of some 
embodiments use different stylesheets that define rendered 
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graphics differently. For instance, the mapping application 
of some embodiments uses a stylesheet that defines grey 
colors for buildings, white colors for roads, and rounded 
corners for blocks in the 3D view of the map during map 
browsing. The mapping application of Some embodiment 
uses a stylesheet that defines white colors for buildings, grey 
colors for roads, and sharp corners for blocks in the 3D view 
of the map during navigation. In some embodiments, the 
mapping application applies these stylesheets to the same 
map tiles for a given region of the map. In other embodi 
ments, the mapping application applies these stylesheets to 
different map tiles (e.g., map tiles, navigation tiles, etc.) for 
the given region. Using stylesheets to render maps are 
further described in U.S. patent application Ser. No. s 
entitled “Rendering Maps, concurrently filed with this 
application with Attorney Docket No. APLE.P0405. This 
concurrently filed U.S. patent application is incorporated 
herein by reference. 
0127 2. Virtual Camera 
I0128 FIG. 5 presents a simplified example to illustrate 
the concept of a virtual camera 505. When rendering a 3D 
map, a virtual camera is a conceptualization of the position 
in the 3D map scene from which the device renders the scene 
to generate a 3D view of the map. FIG. 5 illustrates a 
location in a 3D map scene 535 that includes four objects, 
which are two buildings and two intersecting roads. To 
illustrate the virtual camera concept, this figure illustrates 
three scenarios, each of which corresponds to a different 
virtual camera location (i.e., a different rendering position) 
and a different resulting view that is displayed on the device. 
I0129. The first stage 510 shows the virtual camera at a 
first perspective position pointing downwards towards the 
3D scene at a first angle (e.g., -30°). In this position, the 
camera is pointing to a location that may be a stationary 
position of the device or of a location being explored, or a 
moving position in front of a moving location of the device 
in a case where the map is used for navigation. In some 
embodiments, the default position of the camera is to be at 
a particular orientation with respect to the current location, 
but this orientation can be modified when the user rotates the 
map. Rendering the 3D scene from the first angle results in 
the 3D map view 525. 
0.130. The second stage 515 shows the virtual camera at 
a different second perspective position pointing downwards 
towards the scene at a larger second angle (e.g., -45). 
Rendering the 3D scene from this angle results in the 3D 
map view 530 the buildings and the roads smaller than their 
illustration in the first map view 525. 
I0131 The third stage 520 shows the virtual camera at a 
top-down view that looks downwards on a location on a 2D 
map 545 that corresponds to the location in the 3D map 
Scene 535 that was used to render the 3D views 525 and 530. 
The scene that is rendered from this perspective is the 2D 
map view 540. Unlike the 3D rendering operations of the 
first and second stages that in some embodiments are 
perspective 3D rendering operations, the rendering opera 
tion in the third stage is relatively simple as it only needs to 
crop a portion of the 2D map that is identified by a Zoom 
level specified by the application or the user. Accordingly, 
the virtual camera characterization in this situation some 
what unnecessarily complicates the description of the opera 
tion of the application as cropping a portion of a 2D map is 
not a perspective rendering operation. 
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0.132. As in the third stage 520, the mapping application 
in some embodiments Switches from rendering a 3D scene 
from a particular perspective direction to cropping a 2D 
scene when the camera switches from the 3D perspective 
view to a 2D top-down view. This is because in these 
embodiments, the application is designed to use a simplified 
rendering operation that is easier and that does not generate 
unnecessary perspective artifacts. In other embodiments, 
however, the mapping application uses a perspective ren 
dering operation to render a 3D scene from a top-down 
virtual camera position. In these embodiments, the 2D map 
view that is generated is somewhat different than the map 
view 540 illustrated in the third stage 520, because any 
object that is away from the center of the view is distorted, 
with the distortions being more, the further the objects 
distance from the center of the view. 

0133. The virtual camera 505 moves along different 
trajectories or arcs in different embodiments. Two such 
trajectories 550 and 555 are illustrated in FIG. 5. In both 
these trajectories, the camera moves in an arc and rotates 
more downward as the camera moves upwards on the arc. 
The trajectory 555 differs from the trajectory 550 in that, in 
the trajectory 555, the camera moves backwards from the 
current location as it moves up the arc. 
0134. While moving along one of the arcs, the camera 
rotates to maintain a desired location on the map at the focal 
point of the camera. The desired location in Some cases is a 
stationary location of the device or a stationary location that 
the user is browsing on the map. In other cases, the desired 
location is a moving location in front of the moving location 
of the device as the user is moving with the device. 
0135 Besides (or instead of) having the navigation appli 
cation control the camera (e.g., turning from 3D to 2D when 
going around corners) Some embodiments also allow the 
user to adjust the position of the camera. Some embodiments 
allow the user to make a command gesture with two fingers 
to adjust the distance (height) and angle of the camera. Some 
embodiments even allow multiple types of gestures to 
control the camera. 
0.136 FIG. 6 conceptually illustrates a perspective adjust 
ment feature provided by a mapping application of some 
embodiments. Specifically, FIG. 6 illustrates a virtual cam 
era 600 at three different stages 605-615 that show the 
adjustment of the virtual camera 600's position in response 
to a perspective adjustment. As shown, FIG. 6 illustrates a 
location in a 3D map 635 that includes four objects, which 
are two buildings and two intersecting roads. 
0137 The first stage 605 shows the virtual camera 600 at 
a first perspective position pointing downwards towards the 
3D map 635 at a first angle (e.g., 45 degrees) with respect 
to the horizon. In this position, the camera 600 is pointing to 
a location that may be a stationary position of the device or 
of a location being explored, or a moving position in front 
of a moving location of the device in a case where the map 
is used for navigation. In some embodiments, the default 
position of the camera 600 is to be at a particular orientation 
with respect to the current location, but this orientation can 
be modified when the user rotates the map. Rendering a 3D 
map view of based on the virtual camera 600's position 
results in the 3D map view 625. 
0.138. The second stage 610 shows the virtual camera 600 
at a different second perspective position pointing at a lower 
perspective towards the 3D map 635 at a smaller second 
angle (e.g., 30 degrees) with respect to the horizon. The 
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stage 610 also shows that a user has provided input to adjust 
the perspective of the view of the 3D map 635 by touching 
two fingers on the screen and dragging the two fingers in an 
upward direction (e.g., a Swipe gesture). The scene rising is 
accomplished by the virtual camera 600 lowering and 
decreasing the viewing angle with respect to the horizon. 
Rendering a 3D map view using the virtual camera 600 
positioned at this angle results in a 3D map view 630 in 
which the buildings and the roads are taller than their 
illustration in the first map view 625. As indicated by the 
dashed-line version of the virtual camera 600, the virtual 
camera 600 moved farther downwards along arc 650 while 
tilting (e.g., pitching) farther up. 
(0.139. The third stage 615 shows the virtual camera 600 
at a different third perspective position pointing at a higher 
perspective towards a location (e.g., the virtual camera 600's 
point of focus) on the 3D map 635 at a larger third angle 
(e.g., 80°) with respect to the horizon. The stage 615 also 
shows that the user has provided input to adjust the per 
spective of the view of the 3D map 635 by touching two 
fingers on the screen and dragging the two fingers in a 
downward direction (e.g., a Swipe gesture). The scene drop 
ping or flattening out is accomplished by the virtual camera 
600 rising and increasing its angle with respect to the 
horizon. As shown at this stage 615, in Some embodiments, 
the mapping application flattens the buildings (e.g., reduces 
the Z-axis component of the polygons to the ground level) in 
the 3D map 635 when the virtual camera 600 is positioned 
in a top-down or near top-down position so that 3D map 
views rendered using the virtual camera 600 appear 2D. 
Rendering a 3D map view using the virtual camera 600 
positioned at the angle in the third stage 615 results in a 3D 
map view 640 in which the buildings appear smaller, flatter 
and the roads appear Smaller than their illustration in the 
second map view 630. As shown by the dashed-line version 
of the virtual camera 600, the virtual camera 600 moved 
farther upwards along arc 650 while tilting (e.g., pitching) 
farther down. 

0140. In some embodiments, the virtual camera 600 can 
be made to move in this manner when the mapping appli 
cation receives input for adjusting the perspective for view 
ing the 3D map 635. In some of these embodiments, the 
mapping application Switches to a top-down mode (where 
the rendering position faces straight down) that produces 2D 
map views when the Zoom level reaches a particular Zoom 
out level. 

0141 While moving along an arc, the virtual camera 
rotates to maintain a desired location on the map at the focal 
point of the camera. The desired location in Some cases is a 
stationary location of the device or a stationary location that 
the user is browsing on the map. In other cases, the desired 
location is a moving location in front of the moving location 
of the device as the user is moving with the device. 
0142 
0143. In addition to the 3D control, the mapping appli 
cation of Some embodiments allows a user to transition a 
map view from a two-dimensional (2D) presentation to a 3D 
presentation through gestural inputs of the multi-touch inter 
face of the device. For instance, through a two finger 
gestural input, the user can be made to experience “pushing 
down a 2D map view into a 3D map view, or “pulling up 
a 3D map view into a 2D map view. This can also be thought 

3. Gesture to Enter or Exit 3D 
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of as pulling down a virtual camera from a 2D (directly from 
above) view into a 3D (side angle) view through the two 
finger gesture. 
0144. Different embodiment use different two finger ges 

tural operations to push down a 2D map view into a 3D map 
view, or pull up a 3D map view into a 2D map view. FIG. 
7 illustrates one example of two finger gestures for pushing 
down a 2D map into a 3D map. This figure presents this 
example in terms of four stages of operation of the UI of the 
mapping application. The first stage 705 shows the applica 
tion UI presenting a 2D map view about a current location 
725 of the device. 
0145 The second stage 710 then shows the start of a two 
finger gesture operation to push down the 2D view 740 until 
a 3D view is presented. In some embodiments, the applica 
tion identifies a push down of the 2D map when it detects 
that two contacts are placed horizontally or approximately 
horizontally on a 2D map and move upwards together. Some 
embodiments require the movement to exceed a certain 
amount in order to impose an inertia that acts against the 
pushing of a 2D map into a 3D map, and thereby prevent 
Such a transition to occur accidentally. 
0146). Other embodiments use other schemes to transition 
from a 2D map to a 3D map through a gestural input. For 
instance, the application of Some embodiments performs 
Such a transition when a user places two fingers vertically 
with respect to each other and exerts a greater force on the 
top finger so as to trigger one of the sensors of the device 
(e.g., gyroscope, etc.) or to trigger a rotation of the fingers. 
Yet other embodiments require an opposite operation to be 
performed to transition from the 2D map view to a 3D map 
view. For instance, some embodiments require the two 
horizontally aligned fingers to move downwards on the 2D 
map in unison in order to push down the 2D view into a 3D 
V1eW. 

0147 The third stage 715 shows the two fingers of the 
user after they have moved up by a certain amount across the 
device's screen. It also shows that the 2D map 740 has been 
replaced with a 3D map 745. The fourth stage 720 shows the 
3D map 745 at the end of the two finger gesture movement. 
The 3D control 150 appears highlighted in this stage to 
indicate that the current map view is a 3D map view. 
0148. In some embodiments, a 3D map view can be 
pulled up into a 2D map view by performing the opposite 
two-finger operation. Specifically, in these embodiments, the 
mapping application transitions between a 3D map and a 2D 
map when it detects two horizontal or approximately hori 
Zontal contacts on a 3D map that move downwards in unison 
by an amount greater than a threshold amount. 
0149 D. Animation when Entering and Exiting 3D 
0150. When transitioning from a 2D map view to a 3D 
map view, some embodiments provide an animation that 
shows object that appear as flat in the 2D map view as rising 
and becoming larger in the 3D map view. Generating Such 
animation that shows object rising/falling and becoming 
larger/smaller is further described in U.S. patent application 
Ser. No. entitled “Displaying 3D Objects in a 3D 
Map Presentation, concurrently filed with this application 
with Attorney Docket No. APLE.P0456. This concurrently 
filed U.S. patent application is incorporated herein by ref 
erence. FIG. 8 illustrates this animation in three stages. The 
first stage 805 shows a user selecting the 3D control 150 
when viewing a 2D map view. The second and third stages 
810 and 815 show subsequent views (though not necessarily 
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Successive views) that the mapping application provides 
after it starts to provide a 3D map view. As the Zoom in level 
increases between the second and third stages, the height of 
the buildings in the map views increases to provide an 
animation that conveys that the view is moving into the 3D 
scene from the 2D view. 
0151. When transitioning from the 3D view to the 2D 
view, the mapping application of some embodiments pro 
vides an opposite animation that shows the objects in the 
scene shrinking until they collapse into flat objects in a 2D 
map. 
0152. In some embodiments, the mapping application 
provides a transition from 2D to 3D or from 3D to 2D while 
the mapping application operates in the navigation mode or 
in the route inspection mode. These two operational modes 
of the mapping application are described further below. 
(O153 FIG. 9 illustrates in six different stages 905-930 
that the mapping application of Some embodiments changes 
the appearance of the 3D control to indicate different 2D and 
3D states of the map view. The first stage 905 illustrates that 
the mapping application is displaying a map and the floating 
controls including the 3D control 150. The mapping appli 
cation is displaying the map in 2D at a certain low Zoom 
level (map has not been Zoomed in much) as shown. The 3D 
control 150 is displayed using a first appearance (e.g., grey 
letters “3D) to indicate the 3D map data is not available at 
this particular Zoom level. The first stage 905 also shows that 
the mapping application is receiving the user's gestural input 
to Zoom in the map (i.e., to increase the Zoom level). 
0154 The second stage 910 shows that the mapping 
application is displaying the map at a higher Zoom level than 
it did at the previous stage 905. However, the 3D control 150 
is maintaining the first appearance because the 3D map data 
is still not available even at this particular higher Zoom level. 
The second stage 910 also shows that the mapping applica 
tion is receiving another gestural input to Zoom in the map 
further. 
0155 The third stage 915 shows that the mapping appli 
cation is displaying the map at a higher Zoom level than it 
did at the previous stage 910. The mapping application has 
changed the appearance of the 3D control 150 into a second 
appearance (e.g., "3D" in black letters) to indicate that the 
3D map data is available at this Zoom level. When the 
mapping application receives a selection of the 3D control 
150, the mapping application of Some embodiments would 
change the appearance of the 3D control 150 to a third 
appearance (e.g., "3D" in blue letters) and display the map 
in 3D (e.g., by changing into a perspective view from a 
straight-down view for 2D). The third appearance therefore 
would indicate that the map is displayed in 3D. The third 
stage 915 shows that the mapping application is receiving 
yet another gestural input to Zoom in the map even further 
to a higher Zoom level. The third stage 915 shows that the 
mapping application of some embodiments is displaying 
buildings in the map as grey boxes. 
0156 The fourth stage 920 shows that the mapping 
application is displaying the map at a higher Zoom level than 
it did at the previous stage 915. The mapping application has 
changed the appearance of the 3D control 150 into a fourth 
appearance (e.g., a building icon in a first color as shown) in 
order to indicate that 3D immersive map data for rendering 
immersive 3D map view are available at this Zoom level. 
The fourth stage 920 also shows that the mapping applica 
tion is receiving a selection of the 3D control 150. 
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(O157. The fifth and sixth stages 925 and 930 show 
Subsequent views (though not necessarily successive views) 
that the mapping application provides after it starts to 
provide a 3D immersive map view. The Zoom level does not 
change between the fifth and sixth stages in Some embodi 
ments but the height of the buildings in the map views 
increases to provide an animation that conveys that the view 
is moving into the 3D immersive map view from the 2D 
view. Also, from the stage 920 to 925, the mapping appli 
cation has changed the appearance of the 3D control into the 
fifth appearance (e.g., a building icon in a second color as 
shown) in order to indicate that the map is displayed in the 
3D immersive view. 

0158 E. Browsing 
0159. 1. Swipe 
0160 The mapping application allows a user to explore 
about a location that is shown in the map through a variety 
of mechanisms in Some embodiments. For instance, as 
mentioned above, the mapping application of some embodi 
ments allows a user to browse about a location by perform 
ing one or more Swipe operations (e.g., by dragging a finger) 
across the touch-sensitive screen of the device. Such opera 
tions move the view presented by the application to new 
locations on the map. One example of the Swipe operation 
in 3D map view was described above by reference to FIG. 
4. 

0161 2. Rotation Through gestural inputs, the mapping 
application also allows a user to rotate a 2D or 3D map in 
Some embodiments. The mapping application in some 
embodiments is a vector mapping application that allows for 
direct manipulations (such as rotation and 2D/3D manipu 
lations) of the map while browsing it. However, some of the 
effects to the map can be disorienting. Without an easy way 
to get back to north-up orientation (i.e., an orientation where 
the north direction is aligned with the top of the device), 
Some users may have difficulty interacting with the map 
views. To solve this, the mapping application of some 
embodiments provides the floating compass control on the 
map. As mentioned, this compass serves both as an indicator 
that points to north and as a button to restore a north-up 
orientation. To further minimize clutter on the map, the 
mapping application only shows this button when the map is 
rotated. 

0162 FIG. 10 illustrates an example of rotating a 2D map 
and using the compass to straighten the rotated map in some 
embodiments of the invention. This figure illustrates this 
example in four stages. The first stage 1005 illustrates a 2D 
map view 1025. The second stage 1010 illustrates the 
rotation of this map view through a two finger gesture. A 
user performs the gesture in this example by placing two 
fingers on the map view and pulling one finger down while 
pushing one finger up. This rotational motion of the fingers 
causes the application to rotate the map into the rotated map 
view 1030. In some embodiments, the mapping application 
computes the midpoint between the two fingers and uses it 
as an anchor point for the rotation. In some Such embodi 
ments, the mapping application uses a position of non 
moving finger as an anchor point if one of the two fingers 
does not move. In some embodiments, the mapping appli 
cation uses the location of the position control 326 as an 
anchor point for the rotation when the position control is 
present in the view (e.g. by a selection of the position control 
145) regardless of the finger locations. 
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0163 The second stage 1010 also shows that in response 
to the rotation of the map, the application has presented the 
compass 300 on the map to indicate the north direction on 
the rotated map. The third stage 1015 then shows the user's 
selection of the compass 300. The fourth stage 1020 then 
shows that after the selection of the compass, the application 
rotates the map back to the map view 1025 (i.e., north-up 
orientation). 
0164 FIG. 11 illustrates another example of rotating a 
map in some embodiments of the invention. This figure 
illustrates this example in four stages 1105-1120. In this 
example, the map is a 3D map. Hence, the first stage 1105 
illustrates a 3D map view 1105. The second stage 1110 
illustrates the rotation of this map view through a two finger 
gesture. As before, the user performs the gesture in this 
example by placing two fingers on the map view and pulling 
one finger down while pushing one finger up. This rotational 
motion of the fingers causes the application to rotate the map 
into the rotated map view 1130. In this example, the rotation 
is about the current position of the device because, as 
mentioned above, the current location indicator 326 is 
present in the map view 1125. 
0.165. The second stage 1110 also shows that in response 
to the rotation of the map, the application has presented the 
compass 300 on the map to indicate the north direction on 
the rotated map. The third stage 1115 then shows further 
rotation of the map in response to users another two finger 
gesture. The compass 300 still indicates the north direction 
but has rotated along with the rotated map. The fourth stage 
1120 then shows even further rotation of the map and the 
compass 300. 
0166 In some embodiments, the mapping application 
does not allow the user to rotate a 2D or 3D map at some 
Zoom levels. For instance, when the map is Zoomed out (to 
a low Zoom level), the mapping application does not rotate 
the map upon receiving the user's gestural input (e.g., two 
figure rotation operation) to rotate the map. In some embodi 
ments, a module of the mapping application that is respon 
sible for the virtual camera movement checks the current 
Zoom level and decides to ignore Such instructions if the map 
should not be rotated at the current Zoom level. 
0167. In some other embodiments, the application rotates 
the map a particular distance when the user provides the 
gestural input for rotating the map, but rotates the map back 
to a default orientation (e.g., North) when the user releases 
or stops the gestural input. 
0.168. In some embodiments, the mapping application 
provides an inertia effect for rotation of a map. When a user 
provides a particular type of gestural input (e.g., input that 
terminates at an angular or translational Velocity greater than 
a threshold Velocity) to rotate the map, the mapping appli 
cation generates an inertia effect that causes the map to 
continue rotating and decelerate to a stop. The inertia effect 
in some embodiments provides the user with a more realistic 
interaction with the map that mimics behaviors in the real 
world. 

(0169 FIG. 12 illustrates at three different stages 1205 
1215 the rotation operation along with an inertia effect for 
the rotation operation. The inertia effect is shown in terms of 
2D map views in this figure for simplicity of illustration. 
However, the mapping application of Some embodiments 
provides the inertia effect when the map is viewed in the 3D 
mode. The first stage 1205 shows a 2D map view 1220 of a 
2D map. In some embodiments, the mapping application 
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performs the process 1300 described below by reference to 
FIG. 13 to perform the rotation operation. 
0170 As shown, the 2D map view 1220 includes several 
streets running in a parallel or perpendicular directions. The 
first stage 1205 also shows that a user is providing input to 
rotate the 2D map view 1220. Specifically, the user is 
performing a gesture to rotate the 2D map view 1220 by 
touching two fingers at two locations on the touchscreen and 
rotating the two fingers in a clockwise direction, as indicated 
by the two arrows depicted in the figure. In this example, the 
highlighting of the fingertips are illustrated for purposes of 
explanation. In some embodiments, the mapping application 
does not actually display the highlighting around the fin 
gertips. 
0171 The second stage 1210 shows the 2D map imme 
diately after the user has completed the input to rotate the 2D 
map. For this example, the user completed the input by 
lifting the two fingers off the touchscreen of the device, as 
indicated by the highlighting around the fingertips no longer 
shown. In addition, the second stage 1210 shows a 2D map 
view 1225 of the 2D map rendered by the mapping appli 
cation. As shown, the mapping application has rotated the 
2D map in a clockwise direction from the 2D map view 1220 
to the 2D map view 1225. The streets shown in the first stage 
1205 have rotated approximately 45 degrees in clockwise 
direction. 
0172. The mapping application of different embodiments 

utilizes different methods to implement an inertia effect for 
a rotation operation. For instance, in some embodiments, the 
mapping application determines an angular (or translational) 
velocity of the user's input at or near the instance at which 
the user stops the movement of the fingers or lifts the fingers 
from the touchscreen, based on one of the fingers or an 
average of both of the fingers. When the user repeats 
stopping the figures without lifting and starting to move the 
fingers again, the mapping application of some embodi 
ments treats each stop as an end of an input while in other 
embodiments the mapping application treats it as one input 
until the user lifts the fingers from the screen. 
0173 The mapping application uses the angular velocity 
to determine an angle amount (e.g., degrees) for the inertia 
effect and determines the manner at which the virtual camera 
used to view the 2D map decelerates (e.g., constant, expo 
nential, logarithmic, etc.) the angular velocity to rotate the 
determined angle amount. In some embodiments, the map 
ping application renders and displays an animation of the 
inertia effect (e.g., a decelerating rotation of the 2D map 
from the 2D map view 1225 that rotates the 2D map the 
determined angle amount). 
0174. In some embodiments, the mapping application 
does not itself analyze the users gestural inputs. For 
instance, the mapping application of these embodiments 
does not determine the angular velocity of the users input. 
Instead, the mapping application of these embodiments 
receives the angular velocity determined by the operating 
system of the device on which the mapping application runs. 
The operating system of the device has an interface to 
receive the user's gestural inputs. The operating system 
analyzes the received inputs and provides the analysis to the 
mapping application. The mapping application will deter 
mine the inertia effect to apply based on the analysis of the 
inputs. 
(0175. The third stage 1215 illustrates the 2D map after 
the mapping application has rendered and displayed the 
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animation of the inertia effect. As shown, a 2D map view 
1230 of the 3D map rendered by the mapping application is 
displayed. In the third stage 1215, the mapping application 
has rotated the 2D map farther clockwise after the user 
completed the input in the second stage 1210. As shown, the 
2D map view 1230 in the third stage 1215 shows the streets 
rotated farther clockwise from the streets shown in the 3D 
map view 1225. 
0176 In some embodiments, the mapping application 
also provides the inertia effect for operations other than 
rotating the map Such as panning the map or entering or 
exiting 3D operations (e.g. panning, rotate, entering from 2D 
to 3D). Inertia effect for these other operations are further 
described in U.S. patent application Ser. No. s 
entitled “Rendering Maps, concurrently filed with this 
application with Attorney Docket No. APLE.P0405. This 
concurrently filed U.S. patent application is incorporated 
herein by reference. FIG. 13 conceptually illustrates a pro 
cess 1300 of some embodiments for rotating a map view 
based on gesture input. In some embodiments, the mapping 
application performs the process 1300 when the mapping 
application is in a map viewing mode (e.g., a location 
browsing mode, a navigation mode, a 2D viewing mode, a 
3D viewing mode, etc.) and the mapping application 
receives a gesture through a touchscreen of a device on 
which the mapping application is executing. 
(0177. The process 1300 starts by receiving (at 1310) a 
gesture for rotating the map view. In some embodiments, a 
gesture for rotating the map view includes a multi-touch 
gesture received through a touchscreen (e.g., simultaneously 
touching the touchscreen with multiple fingers). In this 
example, the process 1300 receives a two-touch rotate 
gesture. 
(0178 Next, the process 1300 identifies (at 1320) a rota 
tion component of the received gesture. The process 1300 of 
Some embodiments identifies the rotation component of the 
gesture by identifying an amount of rotation of the gesture's 
touch points. For instance, in Some Such embodiments, the 
process 1300 identifies the amount of rotation of the ges 
tures touch points by (1) determining a first vector from the 
initial location of one touch point to the initial location of the 
other touch point, (2) determining a second vector from a 
second location of the one touch point to a second location 
of the other touch point, and (3) determining a rotation 
direction based on the initial locations of the touch points 
and the second locations of the touch points. 
(0179 The process 1300 then determines (at 1330) 
whether the amount of rotation is within a threshold amount. 
When the process 1300 determines that the amount of 
rotation is not within the threshold amount, the process 1300 
ends. Otherwise, the process 1300 determines (at 1340) an 
axis of rotation based on the gesture. In some embodiments, 
the process 1300 determines the axis of rotation by (1) 
identifying a point along a vector from the initial location of 
one touch point to the initial location of the other touch point 
and (2) determining a point on map view that corresponds to 
the point along the vector (e.g., the point on the map that 
coincides with the point along the vector). The process 1300 
uses the determined point on the map view as the location of 
an axis (e.g., a Z-axis) about which the map view is rotated. 
0180. Next, the process 1300 adjusts (at 1350) the map 
view based on the axis of rotation and the amount of 
rotation. In some embodiments, the process 1300 adjusts the 
map view by rotating the map view about the determined 
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axis of rotation by the determined amount of rotation in the 
determined rotation direction. Different embodiments use 
different coordinate spaces for a map. For example, the map 
of some embodiments uses a Mercator unit coordinate 
space. In such embodiments, the process 1300 adjusts the 
virtual camera's position with respect to the map in order to 
adjust the map view. As another example, in Some embodi 
ments, the map uses a World Geodetic System (e.g., WGS 
84) as the map's coordinate space. The process 1300 in some 
Such embodiments adjusts the map with respect to the virtual 
camera's position in order to adjust the map view. 
0181 Finally, the process 1300 renders (at 1360) the 
adjusted map view for display on the device. In some 
embodiments, the rendered map view is an image that 
represents the adjusted map view. Then the process 1300 
ends. 

0182. In some embodiments, the 3D map is rotatable at a 
defined range and/or set of Zoom levels. For example, in 
Some embodiments, the mapping application allows the 3D 
map to be rotated at a defined number of the highest Zoom 
levels (e.g., Zoom levels 10-20) and prevents the 3D map 
from being rotated at the remaining lower Zoom levels (e.g., 
Zoom levels 1-10). In some such embodiments, the mapping 
application does not generate instructions to rotate the 3D 
map when the mapping application receives input to rotate 
the 3D map at a Zoom level that is defined to not allow 
rotation operations. In other Such embodiments, the mapping 
application generates instructions to rotate the 3D map when 
the mapping application receives input to rotate the 3D map 
at a Zoom level that is defined not to allow rotation opera 
tions, but the mapping application simply ignores the 
instructions. One of ordinary skill in the art will realize that 
the Zoom levels at which rotation operations are allowed to 
be performed on a 3D map might be defined in any number 
of different ways in different embodiments. 
0183) 
0184 The mapping application of some embodiments 
uses novel techniques to adjust or leave unadjusted the text 
and/or symbols that appear in the map view as the map view 
rotates. FIG. 14 illustrates one example of this novel 
approach in terms of four stages 1405 to 1420 of UI 
operations. In this example, the name Apple Inc. appears at 
a location, which is 1 Infinite Loop, Cupertino Calif. 
0185. In the first stage 1405, the name Apple Inc. is 
upright in a particular map view. In the second and third 
stages 1410 and 1415, the map view rotates in response to 
a user's two finger rotation operation. In both of these stages, 
the name Apple Inc. is shown to slightly rotate at a much 
Smaller angle than the rotation angle of the map. The 
behavior of the name Apple Inc. is as if this name is pinned 
at its center or top to the map but its center of gravity points 
downwards. Hence, whenever the map rotates, the name 
slightly rotates as well, but its center of gravity makes it 
rotate less and eventually brings back the name to its upright 
position. This upright position of the name Apple Inc. is 
shown in the fourth stage 1420. This stage shows the map 
view after the rotation operation has completed. 
0186 Maintaining the constant upright position of all the 
text and/or symbols in the a rotating map, however, might be 
a little bit distracting when the map has many text characters 
or symbols and many of them are fighting against the 
rotation to remain straight up. Accordingly, for Some of the 
characters and/or symbols, the mapping application of some 

3. Legend and Names Rotating 
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embodiments employs an alternative mechanism to adjust 
their orientation during a rotation. 
0187 FIG. 15 illustrates one such alternative example in 
terms of four stages 1505 to 1520 of UI operations. In this 
example, the names of the Streets are the characters that 
rotate after the map view has been rotated by a threshold 
amount. 

0188 In the first stage 1505, the street names are aligned 
with the upward and rightward direction of travel on the 
streets. In the second and third stages 1510 and 1515, the 
map view rotates in response to a user's two finger rotation 
operation. In both of these stages, none of the Street names 
have rotated since the map has not been rotated by the 
necessary threshold amount. However, by the time the map 
is rotated to reach its orientation in the fourth stage 1520, the 
map has been rotated enough to pass a threshold amount, 
which would require some of the street names (streets 1-4) 
to have to be rotated to maintain their alignment with the 
upward travel direction. 
0189 4. Zooming and Bouncing 
0.190 FIG. 16 illustrates an example in which the user 
transitions from the 3D map view to the 2D map view 
through two finger gesture operations. This figure illustrates 
this transition in four stages 1605-1620. In the first three 
stages 1605-1615, the user performs a pinch operation that 
causes the application to Zoom out of the 3D view presented 
in the first stage in Successive steps, until the view changes 
into the 2D view illustrated in stage four 1620. 
0191 Alternatively, or in conjunction with the perspec 
tive adjustment feature described above by reference to FIG. 
6, the mapping application of some embodiments allows the 
user to Zoom in and out of a view of a 3D map (e.g., by 
providing gesture input with two fingers). FIG. 17 illustrates 
a Zoom adjustment feature provided by the mapping appli 
cation of some embodiments. In particular, FIG. 17 illus 
trates a virtual camera 1712 at three different stages 1701 
1703 that show the movement of the virtual camera 1712 in 
response to Zooming adjustments. As shown, FIG. 17 shows 
a location in a 3D map 1710 contains two buildings and a 
two roads forming a T-junction. 
(0192. The first stage 1701 shows a 3D map 1710 with a 
virtual camera 1712 at a particular position pointing towards 
the 3D map 1710. In this position, the camera 1712 is 
pointing to a location that may be a stationary position of the 
device or of a location being explored, or a moving position 
in front of a moving location of the device in a case where 
the map is used for navigation. Rendering a 3D map view 
based on the virtual camera 1712's position results in the 3D 
map view 1714. 
0193 The second stage 1702 shows the virtual camera 
1712 at a different Zoom level position pointing towards the 
3D map 1710. The stage 1702 shows that a user has provided 
input to increase the Zoom level of the view of the 3D map 
1710 by touching two fingers near each other on the screen 
of the device and moving the fingertips apart while the 
fingers are touching the screen (e.g., a spread gesture). 
0194 The Zoom-in adjustment is accomplished by the 
virtual camera 1712 moving closer to the 3D map 1710 
along a line 1750. In some embodiments, the line 1750 that 
the mapping application uses to move the virtual camera 
1712 along is a line formed by the front of the virtual camera 
1712 and the virtual camera 1712's point of focus. The 
mapping application of some embodiments moves the Vir 
tual camera 1712 along a line formed by the front of the 
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virtual camera 1712 and a location in the 3D map 1710 
based on the user's input to Zoom into the view of the 3D 
map 1710. 
0.195 Rendering a 3D map view using the virtual camera 
1712 at this position results in a 3D map view 1724 in which 
the buildings and the roads appear closer than the position 
shown in the 3D map view 1714. As indicated by the 
dashed-line version of the virtual camera 1712, the virtual 
camera 1712 moved closer towards the 3D map 1710 along 
the line 1750. 
(0196. The third stage 1703 shows the virtual camera 1712 
at a different Zoom level position pointing towards the 3D 
map 1710. In this stage 1703, the user has provided input to 
decrease the Zoom level of the 3D map 1710 by touching 
two fingers far apart on the screen of the device and moving 
the fingertips closer together while the fingers are touching 
the screen (e.g., a pinch gesture). 
0197) The Zoom-out adjustment is accomplished by mov 
ing the virtual camera 1712 moving farther away from the 
3D map 1710 along an line 1755. In some embodiments, the 
line 1755 that the mapping application uses to move the 
virtual camera 1712 along is a line formed by the front of the 
virtual camera 1712 and the virtual camera 1712's point of 
focus. The mapping application of some embodiments 
moves the virtual camera 1712 along a line formed by the 
front of the virtual camera 1712 and a location in the 3D map 
1710 based on the user's input to Zoom into the view of the 
3D map 1710. 
0198 Rendering a 3D map view using the virtual camera 
1712 at this position results in a 3D map view 1734 in which 
the buildings and the roads appear farther than the position 
illustrated in the 3D map view 1724. As shown by the 
dashed-line version of the virtual camera 1712, the virtual 
camera 1712 moved farther from the 3D map 1710 along the 
line 1755. 
(0199. As described above, FIG. 17 illustrates several 
example Zoom adjustment operations and the corresponding 
movement of a virtual camera in a 3D map that is used to 
render 3D map views of the 3D map. One of ordinary skill 
in the art will realize that any number of different Zoom 
adjustments are possible. Additionally, the mapping appli 
cation of Some embodiments performs Zoom adjustment 
operations in response to additional and/or different types of 
input (e.g., tapping the screen, double-tap the screen, etc.). 
0200 FIG. 18 conceptually illustrates a feature provided 
by the mapping application of Some embodiments for main 
taining the position of a virtual camera within a defined 
range along an arc. In particular, FIG. 18 illustrates the 
virtual camera 1800 at three different stages 1805-1815 that 
show the virtual camera 1800's position maintained within 
a defined range of arc 1850. As shown in FIG. 18, a location 
in a 3D map 1835 includes two buildings and two roads 
forming a T-junction. 
0201 The first stage 1805 shows the virtual camera 1800 
at a particular position along the arc 1850. As shown, the arc 
1850 represents a defined range (e.g., angular range) within 
which the virtual camera 1800 is movable. The first stage 
1805 also shows three positions 1855-1865 along the arc 
1850 (e.g., perspective view angles). In this example, the 
mapping application moves the virtual camera 1800 along 
the arc 1850 between the high perspective end of the arc 
1850 (e.g., the position along the arc 1850 when the virtual 
camera 1800 is most tilted downwards) and the position 
1855 in a manner similar to that described above by refer 
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ence to FIG. 5. Rendering a 3D map view of based on the 
virtual camera 1800's position in the first stage 1805 results 
in 3D map view 1825. 
0202. When the virtual camera 1800 passes the position 
1855 while moving towards the low perspective end of the 
arc 1850, the mapping application reduces the speed (e.g., 
decelerates) at which the virtual camera 1800 moves 
towards the low perspective end of the arc 1850 regardless 
of the input provided by a user. In some embodiments, the 
mapping application reduces the speed of the virtual camera 
1800 at a constant rate while, in some embodiments, the 
mapping application reduces the speed of the virtual camera 
1800 at an exponential rate. Additional and/or different 
methods for decreasing the speed of the virtual camera 1800 
are used in Some embodiments. 

0203 The second stage 1810 shows that the virtual 
camera 1800 has moved to a position along the arc 1850 at 
or near the low perspective end of the arc 1850. As shown, 
a user is providing input to adjust the perspective of the view 
of the 3D map 1835 by touching two fingers on the screen 
and dragging the two fingers in an upward direction (e.g., a 
Swipe gesture). In response to the input, the mapping appli 
cation moved the virtual camera 1800 toward the low 
perspective end of the arc 1850 while tilting the virtual 
camera 1850 upwards. When the virtual camera reaches the 
position 1865 along the arc 1850, the mapping application 
prevents the virtual camera 1800 from moving lower beyond 
the position 1865 while the user continues to provide input 
to decrease the perspective of the view of the 3D map 1835 
(e.g., the user continues to drag the two fingers upwards on 
the touchscreen). 
0204. In some embodiments, when the user stops to 
provide input to decrease the perspective of the view of the 
3D map 1835 (e.g., the user lifts the two fingers off the 
touchscreen), the mapping application “bounces' or 'snaps” 
the position of the virtual camera 1800 from the position 
1865 up to the position 1860 along the arc 1850. As the 
mapping application is generating or rendering 3D map 
views of the 3D map 1835 based on the view of the virtual 
camera 1800 during the bounce or Snap motion, the gener 
ated 3D map views provide a bounce animation that displays 
the 3D map view briefly bouncing or Snapping down in order 
to indicate to the user that the perspective of the map view 
cannot be decreased any farther. Rendering a 3D map view 
using the virtual camera 1800 positioned at this angle results 
in a 3D map view 1830 in which the buildings and the roads 
are taller compared to the map view 1825. 
(0205 The third stage 1815 shows the virtual camera 1800 
after the mapping application bounced or Snapped the posi 
tion of the virtual camera 1800 to the position 1860 in 
response to the user ceasing to provide input. Different 
embodiments use different techniques for implementing the 
bounce or snap of the virtual camera 1800. For instance, the 
mapping application of some embodiments starts quickly 
accelerating the virtual camera 1800 along the arc 1850 for 
a defined distance or until the virtual camera 1800 reaches 
a defined speed. Then the mapping application decelerates 
the virtual camera 1800 for the remaining distance to the 
position 1860 along the arc 1850. Other ways to implement 
the bounce or Snap effect are used in Some embodiments. 
Rendering a 3D map view using the virtual camera 1800 
positioned at the position 1860 along the arc 1850 in the 
third stage 1815 results in a 3D map view 1840 in which the 
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buildings appear a little Smaller and flatter and the roads 
appear a little smaller compared to the map view 1830. 
0206. As described above, FIG. 18 illustrates a technique 
for preventing a virtual camera from moving beyond the low 
perspective end of an arc. Alternatively or in conjunction 
with preventing the virtual camera from moving beyond the 
low perspective end of the arc, the mapping application of 
Some embodiments utilizes a similar technique for prevent 
ing the virtual camera from moving beyond the high per 
spective end of the arc. In addition, FIG. 18 shows an 
example of a position along an arc at which to slow down a 
virtual camera, a position along the arc to prevent the virtual 
camera from moving past, and a position along the arc to 
which the virtual camera snaps or bounces back. Different 
embodiments define the positions any number of different 
ways. For instance, in Some embodiments, the position 
along the arc at which to slow down the virtual camera is the 
same or near the position along the arc to which the virtual 
camera Snaps or bounces back. 
0207 5. Rendering Module 
0208 FIG. 19 conceptually illustrates a processing, or 
map rendering, pipeline 1900 performed by the mapping 
application of some embodiments in order to render a map 
for display at the client device (e.g., on the display of the 
client device). In some embodiments, the map rendering 
pipeline 1900 may be referred to collectively as a map 
rendering module. A more detailed version of this process 
ing pipeline is described in U.S. patent application Ser. No. 

entitled “Rendering Maps, concurrently filed with 
this application with Attorney Docket No. APLE.P0405. 
This concurrently filed U.S. patent application is incorpo 
rated herein by reference. As illustrated, the processing 
pipeline 1900 includes tile retrievers 1905, a set of mesh 
builders 1915, a set of mesh building processors 1910, a 
controller 1975, a tile provider 1920, a virtual camera 1930, 
and a map rendering engine 1925. 
0209. The tile retrievers 1905 perform various processes 
to retrieve map tiles in some embodiments, according to 
requests for the map tiles from the mesh builders 1915. The 
mesh builders 1915, as are described below, identify existing 
map tiles (that are stored on a mapping service server or in 
a cache on the device performing the processing pipeline 
1900) needed to build their respective meshes. The tile 
retrievers 1905 receive the requests for the map tiles, deter 
mine the best location from which to retrieve the map tiles 
(e.g., from the mapping service, from a cache on the device, 
etc.) and decompress the map tiles if required. 
0210. The mesh builders 1915 (also referred to as tile 
sources) of some embodiments are instantiated by the tile 
provider 1920 in order to build different layers of view tiles. 
Depending on the type of map being displayed by the 
mapping application, the tile provider 1920 may instantiate 
a different number and different types of mesh builders 
1915. For instance, for a flyover (or satellite) view map, the 
tile provider 1920 might only instantiate one mesh builder 
1915, as the flyover map tiles of some embodiments do not 
contain multiple layers of data. In fact, in Some embodi 
ments, the flyover map tiles contain an already-built mesh 
generated at the mapping service for which the flyover 
images (taken by a satellite, airplane, helicopter, etc.) are 
used as textures. However, in some embodiments, additional 
mesh builders may be instantiated for generating the labels 
to overlay on the flyover images when the application is in 
a hybrid mode. For a 2D or 3D rendered vector map (i.e., a 

Feb. 23, 2017 

non-satellite image map). Some embodiments instantiate 
separate mesh builders 1915 to build meshes for landcover 
polygon data (e.g., parks, bodies of water, etc.), roads, place 
of interest marks, point labels (e.g., labels for parks, etc.), 
road labels, traffic (if displaying traffic), buildings, raster 
data (for certain objects at certain Zoom levels), as well as 
other layers of data to incorporate into the map. Generating 
flyover view map is described in detail in PCT Application 
PCT/EP2011/054155, entitled “3D Streets.” PCT Applica 
tion PCT/EP2011/054155 is incorporated herein by refer 
CCC. 

0211. The mesh builders 1915 of some embodiments, 
receive “empty” view tiles from the tile provider 1920 and 
return “built” view tiles to the tile provider 1920. That is, the 
tile provider 1920 sends to each of the mesh builders 1915 
one or more view tiles (not shown). Each of the view tiles 
indicates an area of the world for which to draw a mesh. 
Upon receiving such a view tile, a mesh builder 1915 
identifies the map tiles needed from the mapping service, 
and sends its list to the tile retrievers 1905. 
0212. Upon receiving the tiles back from the tile retriev 
ers 1905, the mesh builder uses vector data stored in the tiles 
to build a polygon mesh for the area described by the view 
tile. In some embodiments, the mesh builder 1915 uses 
several different mesh building processors 1910 to build the 
mesh. These functions may include a mesh generator, a 
triangulator, a shadow generator, and/or a texture decoder. In 
Some embodiments, these functions (and additional mesh 
building functions) are available to each mesh builder, with 
different mesh builders 1915 using different functions. After 
building its mesh, each mesh builder 1915 returns its view 
tiles to the tile provider 1920 with its layer of the mesh filled 
1. 

0213. The tile provider 1920 receives from the controller 
1975 a particular view (i.e., a volume, or viewing frustrum) 
that represents the map view to be displayed (i.e., the 
volume visible from the virtual camera 1930). The tile 
provider performs any culling (e.g., identifying the Surface 
area to be displayed in the view tile), then sends these view 
tiles to the mesh builders 1915. 

0214) The tile provider 1920 then receives the built view 
tiles from the mesh builders and, in some embodiments, 
performs culling on the built mesh using the particular view 
from the virtual camera 1930 (e.g., removing surface area 
too far away, removing objects that will be entirely behind 
other objects, etc.). In some embodiments, the tile provider 
1920 receives the built view tiles from the different mesh 
builders at different times (e.g., due to different processing 
times to complete more and less complicated meshes, dif 
ferent time elapsed before receiving the necessary map tiles 
from the tile retrievers 1905, etc.). Once all of the layers of 
view tiles have been returned, the tile provider 1920 of some 
embodiments puts the layers together and releases the data 
to the controller 1975 for rendering. 
0215. The virtual camera 1930 generates a volume or 
surface for the pipeline 1900 to render, and sends this 
information to the controller 1975. Based on a particular 
location and orientation from which the map will be ren 
dered (i.e., the point in 3D space from which the user 
“views” the map), the virtual camera identifies a field of 
view to actually send to the tile provider 1920. In some 
embodiments, when the mapping application is rendering 
the 3D perspective view for navigation, the field of view of 
the virtual camera is determined according to an algorithm 
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that generates a new virtual camera location and orientation 
at regular intervals based on the movement of the user 
device. 

0216. The controller 1975 is responsible for managing 
the tile provider 1920, virtual camera 1930, and map ren 
dering engine 1925 in some embodiments. In some embodi 
ments, multiple tile providers may actually be instantiated, 
and the controller puts together several view tiles (e.g., map 
tiles and building tiles) to create a scene that is handed off 
to the map rendering engine 1925. 
0217. The map rendering engine 1925 is responsible for 
generating a drawing to output to a display device based on 
the mesh tiles (not shown) sent from the virtual camera. The 
map rendering engine 1925 of some embodiments has 
several Sub-processes. In some embodiments, each different 
type of map element is rendered by a different Sub-process, 
with the rendering engine 1925 handling the occlusion of 
different layers of objects (e.g., placing labels above or 
behind different buildings, generating roads on top of land 
cover, etc.). Examples of such rendering processes include a 
road rendering process, a building rendering process, and a 
label rendering process, a vegetation rendering process, a 
raster traffic rendering process, a raster road rendering 
process, a satellite rendering process, a polygon rendering 
process, a background raster rendering process, etc. 
0218. The operation of the rendering pipeline 1900 in 
some embodiments will now be described. Based on user 
input to view a particular map region at a particular Zoom 
level, the virtual camera 1930 specifies a location and 
orientation from which to view the map region, and sends 
this viewing frustrum, or volume, to the controller 1975. The 
controller 1975 instantiates one or more tile providers. 
While one tile provider 1920 is shown in this figure, some 
embodiments allow the instantiation of multiple tile provid 
ers at once. For instance, some embodiments instantiate 
separate tile providers for building tiles and for map tiles. 
0219. The tile provider 1920 performs any culling nec 
essary to generate an empty view tile identifying regions of 
the map region for which a mesh needs to be built, and sends 
the empty view tile to the mesh builders 1915, which are 
instantiated for the different layers of the drawn map (e.g., 
roads, land cover, POI labels, etc.). The mesh builders 1915 
use a manifest received from the mapping service that 
identifies the different tiles available on the mapping service 
server (i.e., as nodes of a quadtree). The mesh builders 1915 
request specific map tiles from the tile retrievers 1905, 
which return the requested map tiles to the mesh builders 
1915. 

0220. Once a particular mesh builder 1915 has received 
its map tiles, it begins using the vector data stored in the map 
tiles to build the mesh for the view tiles sent from the tile 
provider 1920. After building the mesh for its map layer, the 
mesh builder 1915 sends the built view tile back to the tile 
provider 1920. The tile provider 1920 waits until it has 
received all of the view tiles from the various mesh builders 
1915, then layers these together and sends the completed 
view tile to the controller 1975. The controller Stitches 
together the returned tiles from all of its tile providers (e.g., 
a map view tile and a building view tile) and sends this scene 
to the rendering engine 1925. The map rendering engine 
1925 uses the information in the map tiles to draw the scene 
for display. 
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II. Location Search 

0221 A. Search Field Behaviors 
0222 1. Search Field Function and Appearance 
0223) The search field of the mapping application in 
some embodiments is another UI tool that the application 
employs to make the transition between the different modali 
ties seamless. In some embodiments, a user can initiate a 
search by tapping in the search field. This directs the 
application to present an animation that (1) presents an 
on-screen keyboard and (2) opens a search table full of 
invaluable completions. This table has some important 
subtleties. When the search field is tapped and before the 
terms are edited, or when the search field is empty, the table 
contains a list of “recents,” which in some embodiments are 
recent searches and route directions that the user has 
requested. This makes it very easy to quickly bring up 
recently accessed results. 
0224. After any edit in the search field, the table is filled 
with search completions both from local sources (e.g., 
bookmarks, contacts, recent searches, recent route direc 
tions, etc.) and remote server Suggestions. The incorporation 
of the user's contact card into the search interface adds 
additional flexibility to the design. When showing recents, a 
route from current location to the user's home is always 
offered in some embodiments, while it is offered in the 
contexts that are deemed to be “appropriate' in other 
embodiments. Also, when the search term matches at least 
part of an address label (e.g., Wo for Work), the appli 
cation presents the user's labeled address as a completion in 
the search table in some embodiments. Together, these 
behaviors make the search UI a very powerful way to get 
results onto a map from a variety of Sources. In addition to 
allowing a user to initiate a search, the presence of the search 
field in the primary map view in some embodiments also 
allows users to see the query corresponding to search results 
on the map and to remove those search results by clearing 
the query. 
0225 a) Viewing Recents 
0226. As described above, when the search field is ini 
tially tapped and before any search terms are provided or 
edited, or when the search field is empty, the search table 
displays a list of recent searched terms and searched route 
directions. FIG. 20 illustrates four stages 2005-2020 of a 
users interaction with the application running on a user's 
device in order to display the search table with a list of the 
user's recent searches and recent route directions. 
0227. The first stage 2005 shows the device after the 
mapping application has opened. As mentioned above, the 
mapping application's UI has a starting page that in some 
embodiments (1) displays a map of the current location of 
the device, and (2) several UI controls arranged in the top 
bar 140 and as floating controls. In the first stage 2005, the 
user taps the search field 165, which is currently empty. The 
top bar 140 includes the direction control 160 and the 
bookmark control 170. 
0228. The second stage 2010 illustrates the application 
displaying a search table 2040 after receiving the user's 
tapping of the search field. This search table is displayed 
regardless of whether or not the user provides any search 
terms in the search field. The search table 2040 provides a 
list of Suggested search completions, including recently 
searched terms and route directions. In particular, the search 
table indicates that the user recently searched for “John 
Smith' and “Pizzeria. Each of the search completions listed 
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in the search table also indicates certain other useful infor 
mation. For instance, an icon 2045 displayed next to “John 
Smith' indicates that this person is included in a contact list 
on the user's device and “Pizzeria” is currently saved as a 
bookmark, as indicated by a bookmark icon 2050. 
0229. The search table also lists the user's recent route 
directions, which includes directions to “Royal Burgers' 
illustrated at the bottom of the search table 2040. Also, the 
search table 2040 lists an option to obtain directions from the 
user's current location to their home address, which is 
illustrated as the first item of the search table 2040. When 
showing recents, a route from current location to the user's 
home is always offered in some embodiments. Moreover, the 
mapping application of some embodiments displays recent 
route directions only when the search field is empty. That is, 
once the user starts typing in a search query, the mapping 
application does not include recent route directions in the list 
of Suggested search completions. 
0230. The second stage 2010 also illustrates that the 
mapping application of Some embodiments removes the 
direction control 160 and the bookmark control 170 from the 
top bar 140. The mapping application inserts a cancel 
control 2055 for canceling out of the search table 2040 and 
going back to the map view shown in the previous stage 
2005. 

0231. The third stage 2015 illustrates the user's selection 
of the directions to “Home” option, listed as the first item in 
the search table. By providing some of the most frequently 
requested user searches and direction requests at the top of 
the search table, including a direction to home option, the 
application provides a user the ability to quickly obtain 
information for their most common requests without having 
to extensively navigate the application to receive these 
results. 

0232. The fourth stage 2020 illustrates the mapping 
application displaying a route corresponding to directions 
from the user's current location to their home. The mapping 
application of Some embodiments also removes the search 
field 165 and the cancel control 2055 from the top bar 140 
and places the clear control 255 and a start control 2060. The 
start control 2060 in some embodiments is for starting the 
navigation according to the selected route. In some embodi 
ments, the mapping application centers the current location 
indicator in the display area so that the route from the current 
location is displayed from the center of the display area. 
0233. A user may also provide a search query in the 
search field. When the user enters a full search term in the 
search field, the mapping application of some embodiments 
provides a list of items that match or include the search term 
that has been typed in the search field so far. For each 
particular search, the user has the option to select from the 
list of items displayed in the search table or the user may 
select a “search button on the keyboard to execute a full 
search of the search term as it relates to the map and the 
user's current location. 

0234 b) Full Search Term 
0235 FIG. 21 illustrates in four stages 2105-2120 an 
example of the user's entering a search query in the search 
field and executing a search. In the first stage 2105, the user 
taps the search field 165. In this example, it is assumed that 
the user has not conducted a search prior to entering this 
search query or that the search history has been cleared by 
the user or the mapping application. Therefore, the mapping 
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application does not provide a search table populated with 
recently searched terms and route directions. 
0236. The next stage 2110 shows the device after the user 
has typed in a search term “Pavilion.” A search table 2155 
illustrates a list of search completions for the user-entered 
query term “Pavilion.” The listed search completions 
include suggested searches for “Pavilion Market”, “Pavilion 
Theaters' and directions to “Bowling Pavilion from the 
user's current location. However, the search completions for 
routes do not show the text "Current Location' in some 
embodiments. Instead, the mapping application displays the 
address of the destinations as shown. This is because the 
mapping application of some embodiments assumes that the 
users typing in the letters indicates that the user intends to 
get to the destinations that match the search query and 
therefore the destination address is more useful to the user 
information than the indication that the route is from the 
current location to the destination. 

0237 Moreover, the list of suggested search completions 
in the search table does not display any bookmarks or 
contacts since there are no matching items stored locally on 
the user's device that match with “Pavilion in this example. 
Furthermore, because the user has not executed any recent 
searches or directions for “Pavilion, all of the suggested 
search completions listed in the search table have been 
obtained from the remote servers in some embodiments. 
Obtaining data from remote servers is described further 
below. 

0238 Furthermore, the listed search completions may 
include search completions that match local geographies 
(e.g., Streets, neighborhoods, cites, states or country). For 
instance, “Pavilion Street,” or “City of Pavilion' may appear 
in the search completions list when there are such street or 
city exist. Also, as the user enters parts of an address (e.g., 
220 Pavilion'), the remote servers may retrieve the most 
significant completion for this address if such address exists 
(e.g., 220 Promenade Drive, Skycity, Calif.”). 
0239. The third stage 2115 illustrates the user disregard 
ing any of the Suggested search completions listed in the 
search table 2155 and instead selecting the “search' button 
on the keyboard. The fourth stage 2120 illustrates a map 
with a pin 2190 for “Pavilion Theaters.” In some embodi 
ments, the mapping application adjusts the Zooming level of 
the map as is described further below. The mapping appli 
cation in Some of these embodiments does not display a pin 
for a location when the location falls out of the map at the 
current Zooming level. As such, a pin for “Bowling Pavil 
ion' is not shown in the map. The mapping application has 
also removed the cancel control 2055 from the top bar 140 
and restored the direction control 160 and the bookmark 
control 170 in the top bar 140. 
0240 
0241. After any edit in the search field, the mapping 
application of Some embodiments instantly fills the search 
table with automatic search completions. That is, as the user 
types in a search term in the search field, the mapping 
application provides a list of Suggested search completions 
based on the characters that have been typed in at a par 
ticular instance in time. The mapping application of some 
embodiments obtains these Suggested search completions 
from local sources (e.g., bookmarks, contacts, recent 
searches, recent route directions, etc.) and also from remote 
SWCS. 

c) Partial Search Term and Automatic Completion 
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0242 FIG. 22 illustrates four stages 2205-2220 of a user 
initiating a search query and the instantaneous display of a 
search table with a list of recommended search completions. 
In the first stage 2205, the user is tapping the search field 165 
to initiate a search. The second stage 2210 illustrates the 
mapping application presenting an on-screen keyboard 2250 
and the user entering, using the keyboard 2250, the letter “P” 
into the search field. After receiving this first letter, the 
application instantly presents a search table with a list of 
Suggested search completions gathered from various sources 
(e.g., local on device and remote server Suggestions). 
0243 The search table will continue to adjust and refine 
the list of Suggested search completions in the search table 
as it receives more user input (i.e., more alphanumeric 
characters and symbols) and query terms in the search field. 
In some embodiments, the mapping application adjusts and 
refines the list as the user provides more input even if the 
user is misspelling the term being entered. For instance, 
when the user types in “Piza', the mapping application will 
show search completions that contains the correctly spelled 
word, “Pizza.” The mapping application of some embodi 
ments uses a spell-checking and correction mechanism as 
well as other data (e.g., search history, etc.) to find similarly 
spelled words to make the Suggested list of search comple 
tions. 
0244 Each search completion may be derived from a 
variety of sources, both local on the user's device and 
derived from remote sources and servers. The mapping 
application of some embodiments lists the search comple 
tions from local sources ahead of the search completions 
from remote sources and servers. For instance, the search 
table illustrated in the second stage 2210 lists several search 
completions, including “Paul”, “Pizza', directions to “Police 
Station' and directions to “Promenade' in that order from 
the top to the bottom of the list. “Paul’ is derived from a 
contact card on the user's device; "Pizza' is derived from a 
previous user search Stored in a search history file on the 
user's device; and directions to “Police Station' is derived 
from a recently searched route directions. As mentioned 
above, the search completions for routes do not show the 
text "Current Location' in some embodiments. Instead, the 
mapping application of some of these embodiments displays 
the address of the destinations. In some cases, the mapping 
application does not indicate the route is from the current 
location nor it displays the address of the destination. For 
instance, the directions to “Police Station’ do not addition 
ally show the address because the search completion itself 
includes the address of the police station. 
0245 However, “Promenade' is a search completion 
obtained from a remote server. A remote map server would 
Suggest this completion based on the search queries that 
other users of the map server have used from the current 
location of the device. Hence, “Promenade' is listed at the 
bottom of the search table 2255 after the three suggested 
completions that the mapping application obtained locally. 
As is described further below, the mapping application of 
Some embodiments orders locally obtained search comple 
tions. 
0246. In some embodiments, the mapping applications 
Suggested completions and search results are based on the 
current location of the device. That is, the Suggested comple 
tions and search results that fall within the region of the map 
that is within a range from the device's current location. 
Alternatively or conjunctively, the region of the map that is 
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currently displayed in the display area is what the mapping 
application of Some embodiments bases its suggestion and 
search results. In these embodiments, the mapping applica 
tion favors the search completions and search results that fall 
within the currently displayed region of the map. 
0247 Moreover, the mapping application considers other 
factors when defining and adjusting the list of Suggested 
search completions. In some embodiments, the mapping 
application considers the temporal factors. For instance, the 
mapping application breaks up the search history (i.e., the 
list of previously used search completions) into different 
periods of a day (e.g., late night, early morning, etc.), week, 
month and/or year, and favors the search completions and 
search results of a particular set of periods in which the time 
the current search being conducted falls. 
0248. The third stage 2215 illustrates the user selecting 
“Pizza' from the list of search completions displayed in the 
search table. The fourth stage 2220 illustrates the mapping 
application now displays a map with the location of “Pizza 
Place' illustrated as a banner 2290 and a pin on the map. The 
user may then select various icons displayed on the banner 
to perform a variety of functions including obtaining 
reviews for the restaurant, invoking navigation to the res 
taurant, or receiving directions to the restaurant, and various 
other features as are described further below. 
0249. The banner 2290 includes a route fetch control 
2295 (depicted as an icon showing a car) for fetching a route 
(e.g., a driving route) from the current location to that pin 
without ever leaving the map view. The route fetch control 
is also for initiating navigation experience. For instance, the 
mapping application of some embodiments will provide one 
or more routes to the location of the pin from the current 
location of the device upon receiving a selection of the route 
fetch control. When a route is selected, the mapping appli 
cation can start operating in a navigation mode or in a route 
inspection mode. 
(0250 FIG. 23 illustrates three stages 2305-2315 of a user 
initiating a search query and the instantaneous display of a 
search table with a list of recommended search completions. 
The three stages 2305-2315 of FIG. 23 are similar to the 
stages 2205, 2215, and 2220 of FIG. 22 except that the map 
is in 3D view. In the first stage 2305, the user is tapping the 
search field 165 to initiate a search. The second stage 2310 
illustrates the application instantly presents a search table 
with a list of Suggested search completions gathered from 
various sources (e.g., local on device and remote server 
suggestions) after receiving a letter in the search field 165. 
0251. The second stage 2310 also illustrates the user 
selecting “Pizza' from the list of search completions dis 
played in the search table. The third stage 2315 illustrates the 
mapping application now displays a map with the location of 
“Pizza PLC1' and the location of “Pizza PLC2 (banner not 
shown) illustrated as associated pins 2390 and 2395 respec 
tively on the map. The user may then select various icons 
displayed on the banner to perform a variety of functions 
including obtaining reviews for the restaurant, invoking 
navigation to the restaurant, or receiving directions to the 
restaurant, and various other features as are described further 
below. 
0252 d) Favoring Local Results 
0253) In order to provide certain search completions 
within the search table, the mapping application of some 
embodiments analyzes a variety of local information stored 
in the user's device. For instance, each user's device may 
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contain a contacts list containing several contact cards. Each 
contact card may contain a variety of information and labels 
for each contact. For instance, each contact card may contain 
contact labels with information, if applicable, regarding the 
contacts first and last name, company name, home address, 
work address, mobile phone number, work phone number, 
e-mail address, URL, and various other information. 
0254. Likewise, the contact list may contain a specific 
contact card corresponding to the particular user of the 
mapping application, which the mapping application may 
specify as a “ME card. The mapping application may 
frequently access the user's ME card to utilize certain 
information required for certain application features, includ 
ing the feature of obtaining directions from a user's current 
location to their home address or work address which are 
provided in numerous different contexts within the mapping 
application. In particular, the mapping application of some 
embodiments lists search completions that the mapping 
application obtains from the ME card on the top of search 
table. 

0255 FIG. 24 illustrates four stages 2405-2420 of a user 
entering a partial address and obtaining directions to their 
home address as derived from their contact or ME card. 
Specifically, FIG. 24 illustrates that the mapping application 
of Some embodiments lists the user's home address on top 
of the search table 2455. In the first stage 2405, the user taps 
the search field to begin the process of entering their search 
query information. 
0256 During the second stage 2410, the user has entered 
a partial number, “12 that may match at least part to an 
address or a search term. In some embodiments, the appli 
cation first matches the user entered search query with 
information contained in the user's ME card and in the 
user's contact list stored on their device. If the application 
detects any matching contact labels between the search 
query and the user's ME card, the application of some 
embodiments will display the information found in the 
identified contact as a suggested search completion listed at 
the top of the search table. In some embodiments, the 
mapping application displays the information found in the 
identified contact as a suggested search completion only if 
the matching information is address of the contact. Under 
neath this suggested search completion, the mapping appli 
cation displays text (e.g., "Current Location') to indicate the 
route is from the current location to home. However, as 
mentioned above, the mapping application of some embodi 
ments instead displays the destination address instead of or 
in conjunction with displaying this text, or does not display 
the text nor the destination address. The application will 
display other matching contact cards below the search 
completion originated from the ME card. In some embodi 
ments, the mapping application may also present search 
completions not related to the ME cards. For instance, when 
the user enters a “12, the mapping application will present 
matching search completions from local previous search 
completions (including Social networking sites messages) as 
well as matching search completions from remote servers. 
0257 The second stage 2410 illustrates the application 
automatically presenting the user's labeled home address 
derived from the user's ME card as a completion in the 
search table. The application detected a match between the 
user's entered query of “12 with the user's ME card that 
contained a home address label for “1234. A Street, Santa. 
. . . Since this match was derived from the user's ME card, 
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the application prioritizes this locally derived information 
and displays it near the top of the list of Suggested search 
completions in the search table. The search table also 
displays other search completions, including “Bob Smith', 
“12 Hour Fitness' and "John Doe', all derived from various 
local and remote resources. For instance, Bob Smith is 
currently stored in a contact list on the users device. 
0258. The third stage 2415 illustrates the user selecting 
the directions to home. The fourth stage 2420 illustrates the 
application displaying a map with a route corresponding to 
directions from the user's current location to the user's 
home. 

0259. The application may also analyze other informa 
tion or labels stored in a user's contact list or contact card. 
FIG. 25 illustrates an example, in four stages 2505-1820, of 
a user entering a partial search term and obtaining directions 
to their work address derived from their contact card. 
Specifically, this figure illustrates that the mapping applica 
tion of some embodiments lists the directions to the work 
address at the top or near the top of the search table. 
0260. In the first stage 2505, the user taps the search field 
165 to begin the process of entering their search query. 
During the second stage 2510, the user has entered a partial 
search term, “Wo’, that the application detects as a part of 
an address label for “Work or “As Work Stored in work 
label field of the user's contact card (or ME card). The 
application presents the user's labeled work address as a 
completion in the search table in Some embodiments. As 
shown, the user's labeled work address at the top of the 
search table 2555. Underneath this suggested search 
completion, the mapping application displays text (e.g., 
“Current Location') to indicate the route is from the current 
location to home. However, as mentioned above, the map 
ping application of some embodiments instead may display 
the destination address instead of or in conjunction with 
displaying this text, or does not display the text nor the 
destination address. 

0261. As described above, the mapping application of 
Some embodiments displays any information matched and 
derived from the contact list of the user's device near the top 
of the list of items in the search table but below the 
information matched and derived from the user's ME card. 
For instance, the search table 2555 also lists towards the top 
of the search table but below the user's labeled work address 
the contact information for “Bob Woods', derived from 
another contact card stored in the user's contact list. The 
search table next lists “World Market” as a suggested search 
completion provided by a remote server. 
0262 The order that each suggested search completion is 
listed in the search table may be derived from various 
ranking algorithms and heuristics that rank the strength of 
the relationship between the search query terms and the 
Suggested search completion. One Such heuristic is 
described further below. In some embodiments, search 
completions derived from local Sources (e.g., a contact list) 
generally receive a higher priority than information derived 
from the remote servers. These search completions are 
likewise displayed at the top of the search table. 
0263. The third stage 2515 illustrates the user selecting 
the list item corresponding to directions to “Work” from the 
search table. The fourth stage 2520 illustrates the application 
displaying a map with a route corresponding to directions 
from the user's current location to the user's work. 
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0264 e) Bookmarks 
0265 Search completions listed in the search table may 
also be obtained, in some embodiments, by accessing a 
variety of other information stored locally on a user's 
device. For instance, some embodiments may analyze book 
mark information stored on the user's device. Each book 
mark may contain various location information for places in 
which the user has indicated an interest. FIG. 26 illustrates 
four stages 2605-2620 of a user entering a partial search 
query and selecting a bookmark from the list of search 
completions in the search table. 
0266. In the first stage 2605, the user taps the search field 
to begin the process of entering their search information. 
During the second stage 2610, the user has entered a partial 
search term, “Bur', in the search field. The application 
matches this partial query term to various local and remote 
Suggestions. The application matches include “Burt Smith'. 
“Burger Palace' and directions to “Royal Burgers.” For this 
search query, the application presents the user's labeled 
bookmark as a suggested search completion in the search 
table. In particular, the application has matched “Bur' to 
“Burger Palace' because this restaurant is currently stored as 
a bookmark in the user's device, as indicated by the book 
mark icon 2630 next to "Burger Palace.” In some embodi 
ments, the information matched with the bookmarks of the 
user's device may be displayed in a particular sorted order 
within the search table. Some embodiments display the 
search completions derived from the bookmarks below the 
search completions derived from the user's contacts list. 
However, the search completions derived from the book 
marks may still be displayed above any of the remote server 
search Suggestions. The search field in stage 2610 illustrates 
that the contact, “Burt Smith', is still displayed at the top of 
the list of Suggested search completions since this was 
derived from a contact list on the user's device. Likewise, 
the user's bookmark for “Burger Palace' is displayed as the 
second item in the search table and directions from current 
location to “Royal Burgers' is displayed at the bottom of the 
list. 

0267. The search table in some embodiments may define 
a different priority order for displaying the items that are 
derived from the local sources on the device. For instance, 
Some embodiments may factor the search history and fre 
quency that a user selects different Suggested search comple 
tions in order to determine the particular order that the 
Suggested search completions are presented in the search 
table. For instance, if a user frequently searches for and 
selects “Burger Palace', corresponding to a bookmark on the 
device, the application may display this Suggested search 
completion at the top of the list and “Burt Smith, corre 
sponding to a contact card, as the second item in the list 
displayed in the search table. The third stage 2615 shows the 
user's selection of a bookmark for “Burger Palace.” The 
fourth stage 2620 shows a pin and a banner for “Burger 
Palace.” 

0268 
0269. As described above, for any particular search 
query, the search table is filled with search completions from 
1) local sources (e.g., bookmarks, contacts, recent searches, 
recent route directions, etc.) and 2) remote server Sources. 
The particular display order that the Suggested search 
completions are displayed in the search table is derived 
using a variety of heuristics. In some embodiments, in 

f) Ordering Search Completions 
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general, the display order prefers search completions 
derived from local sources over those derived from remote 
SOUCS. 

(0270 FIG. 27 conceptually illustrates a process 2700 that 
some embodiments perform to determine an order in which 
to display Suggested search completions from different 
Sources in a search table. In some embodiments, the process 
2700 is performed by the mapping application. The process 
2700 of some embodiments starts when the user starts to a 
search query in the search field. 
0271 The process 2700 begins by retrieving or receiving 
(at 2705) the search query entered in the search field. The 
process 2700 then retrieves (at 2710) matching information 
from one or more local sources. As mentioned above, local 
Sources in some embodiments include the user's contact list, 
bookmarks, search histories, and recent directions. The 
process 2700 may match the query term with several infor 
mation and labels stored in the contact card, including an 
address label, phone number, name, or URL, among other 
information stored in the contact card. The process may also 
match the search query with other local information, includ 
ing bookmarks and user search history information. 
(0272. Next, the process 2700 determines (at 2715) the 
display order for the retrieved matches from the local 
sources. In some embodiments, the process 2700 first orders 
matches from each local source based on certain criteria 
(e.g., frequency of usage of the completions, strength of 
association between search query and a match, etc.) and 
takes only a certain number (e.g., three) of top matches from 
each local source. In some embodiments, the process 2700 
orders the retrieved matches based on the local sources. For 
instance, the process 2700 displays the matches in an order 
of the ME card, the contact list, bookmarks, and search 
histories. Other embodiments may have different order. The 
process 2700 then displays (at 2720) the retrieved matches 
from the local sources in the search table according to the 
determined (at 2715) display order. 
(0273. The process 2700 then receives or retrieves (at 
2725) search suggestions from remote sources (e.g., remote 
map servers) by sending the search query to the remote 
sources. In some embodiments, the process 2700 sends the 
search query to the remote sources and looks into the local 
Sources to find matching information at the same time. In 
Some embodiments, the servers may apply their own search 
ranking algorithm to identify and score particular search 
Suggestions. The server may then send a particular number 
of identified search results to the mapping application, 
which the process 2700 may order and filter (at 2730) using 
own heuristics (e.g., frequency of usage of the completions, 
strength of association between search query and a match, 
etc.). For instance, in some embodiments, the process 2700 
would suggest the top three server search suggestions in list 
of Suggested search completions in the search table. Next, 
the process 2700 displays (at 2735) the matches from remote 
sources below the matches from the local sources. The 
process 2700 then ends. 
0274 Some embodiments may immediately present the 
local search Suggestions and adjust these Suggestions to 
include remote server Suggestions as these are received from 
the server, which provides a “quasi’ real time feel to the 
search process. For instance, if the search table provides 
enough screen space to list ten individual search comple 
tions or Suggestions, the process may initially list all ten of 
these search Suggestions from locally derived sources (e.g., 
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bookmarks, contacts, search histories). The process may 
then replace these local search Suggestions with Suggestions 
received from the servers as they are obtained through the 
network. The process 2700 may constantly update the par 
ticular list of search Suggestions as more information is 
received from the servers that may be considered more 
important than the information listed in the search table. 
0275 
0276 FIG. 28 illustrates an example of running the 
mapping application of some embodiments on a device 2800 
that has relatively larger display area (e.g., a tablet device 
Such as iPadR sold by Apple, Inc.) compared to a display 
area of a smaller device (e.g., a Smartphone such as iPhone(R) 
sold by Apple Inc.). Specifically, FIG. 28 illustrates in four 
different stages 2805-2820 a user's interaction with the 
mapping application to display a list of search results in a 
device with a relatively larger display area. 
0277. The first stage 2805 shows that the mapping appli 
cation has a top bar 2806 that includes a set of controls 
including a search field 2830 and a list view control 2835 for 
showing a list of search results. In some embodiments, the 
mapping application displays this list view control 2835 in 
the top bar 2806 upon completion of a search based on a 
search query as shown. In other embodiments, the mapping 
application places the list view control 2835 in the search 
field 2830. Yet in other embodiments, the mapping applica 
tion places the list view control 2835 by sliding the list view 
control 235 out from under the 3D icon 2890. 

0278 In some such embodiments, the mapping applica 
tion displays the list view control 2835 when the mapping 
application displays the search results in the map. In this 
example, the first stage 2805 shows that the mapping appli 
cation has run a search using "Pizza' as a search query. The 
mapping application displays search results as two pins 2840 
and 2845 in a map view. The mapping application of some 
embodiments also displays an informational banner 2846 for 
one of the two pins, which indicates that the point of interest 
(POI) represented by the pin is the top suggested result. The 
first stage 2805 also shows that the user is selecting the list 
view control 2835. 

0279. The second stage 2810 shows that the mapping 
application is displaying a list of POIs 2850 that the mapping 
application has found using the search query. The list has 
three POIs in this example. The first two POIs correspond to 
the pins 2845 and 2840, respectively. The mapping appli 
cation does not show a pin that corresponds to the third POI, 
“Pizza Planet, because the third POI is not located within 
the region of the map that includes the first two POIs. In 
Some embodiments, the mapping application shifts the map 
to display another region when a POI selected from the list 
is not located within the region of the map that is currently 
displayed. 
0280. The third stage 2815 shows that the mapping 
application is receiving a selection of the third entry. The 
fourth stage 2815 shows that the mapping application has 
shifted the map to display another region of the map that 
includes a pin 2855 that corresponds to the third POI. In 
Some embodiments, the mapping application displays an 
animation for a duration of time to show that the map is 
being shifted to another region of the map. In some embodi 
ments, the mapping application displays an informational 
banner for the third POI because the pin for the POI is the 
only pin in the map region. 

g) Displaying Search Results as a List 
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(0281 h) Software Architecture 
0282 FIG. 29 illustrates an example architecture of a 
mapping application that provides a list of Suggested search 
completions based on the search queries. In this example, a 
mapping application 2900 of some embodiments runs in a 
device 2905. As shown the mapping application 2900 
includes a search completion manager 2910, a local Sources 
manager 2915, a remote sources manager 2920, a list 
manager 2925, a search query parser 2930, a recent search 
completions repository 2935, and a recent route direction 
repository 2940. This figure also illustrates a search and map 
server 2960. The mapping application 2900, the device 
2905, and the search and map server 2960 may each have 
numerous other modules but not depicted in this figure for 
simplicity of discussion. 
0283. The search query parser 2930 receives the search 
queries that user types in through an input manger (not 
shown) of the device 2905. The query parser 2930 sends 
parsed queries to the search completion manager 2910 So 
that the search completion manager 2910 can generate 
search requests to the remote sources manager 2920 and the 
local sources manager 2915. The search query parser 2930 
also receives a tap input on a search field (e.g., the search 
field 165) and notifies the search completion manager of 
Such input so that the search completion manager can 
retrieve recent search completions and recent route direc 
tions from the recent search completions repository 2935 
and the recent route directions repository 2940. 
0284. The search completion manager 2910 looks up the 
recent search completions repository 2935 and the recent 
route directions 2940 when the search completion manager 
2910 receives a notification from the search query parser 
that the user has tapped the search field when the search field 
is empty. In some embodiments, the search completion 
manger retrieves search completions and route directions 
used for a certain period of time (e.g., hours, days, weeks, 
etc.) before the tap input is received. 
0285. The search completion manager 2910 also directs 
the remote sources manager 2920 and the local sources 
manager 2915 to look for search completions based on the 
parsed search queries. The search completion manager 2910 
then receives search completions and route directions that 
the remote source manager 2920 and the local sources 
manager 2915 return. 
0286 The search completion manager gathers the recent 
search completions, the recent route directions, the search 
completions and route directions received from the remote 
and local sources mangers 2920 and 2915, respectively, and 
filters out any duplicate completions and directions. The 
search completion manager then send these completions and 
directions to the list manager 2925. 
0287. The list manager 2925 orders the search comple 
tions and driving directions based on certain criteria. As 
mentioned above, these criteria include the time which the 
search completions and route directions are used, whether 
the completions and route directions are from the local 
sources or the remote sources, etc. The list manger 2925 then 
passes the ordered list to a display manager (not shown) of 
the device 2905 so that it can be displayed for the user. 
0288 The search completion manager also relays search 
requests (i.e., complete search queries selected from search 
completions list or search query that had been typed in the 
search field at the time the user selects "enter” or search 
control) and selected route directions and passes the requests 
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and directions to a search request manager (not shown) 
which will conduct searches using the search requests or 
compute routes. The search completion manager 2910 stores 
the search requests (i.e., search completions actually used to 
conduct searches) and selected route directions (i.e., iden 
tifications of starting and destination locations) in the recent 
search completions repository 2935 and the recent route 
directions repository 2940, respectively. 
0289. The recent completions repository 2935 and the 
recent route directions repository 2940 are memory spaces 
to store recently used search requests and directions that 
have recently been used to compute routes. In some embodi 
ments, the two repositories are caches for quick access. 
0290 The local sources manager 2915 looks up the 
contacts repository 2950 and the bookmarks repository 2955 
to find contacts (e.g., ME cards) and bookmarks that at least 
partially match the parsed search queries received from the 
search completion manger 2910. The local sources manager 
2915 then generates search completions based on the match 
ing contacts and bookmarks and return them to the search 
completion manager 2910. The contacts and bookmarks 
stored in the repositories 2950 and 2955 are generated, 
maintained, and/or accessed by applications that run on the 
device 2905 and these applications include the mapping 
application 2900. 
0291. The remote sources manager 2920 sends the parsed 
search queries received from the search completion manager 
2910 to one or more servers (not all shown) including the 
search and map server 2960. The remote sources manager 
2920 receives search completions and/or route directions 
returned from the search and map server 2960 in response to 
the search queries sent to the server 2960. The remote source 
manager 2920 then sends the completions and route direc 
tions to the search completion manger 2910. 
0292. As shown, the search and map server includes a 
search completions repository 2965 and a route directions 
repository 2970. In some embodiments, the search and map 
server Stores search requests and route directions that were 
used to compute routes in the repositories 2965 and 2970. 
The search and map server 2960 receives these search 
requests and route directions from devices, including the 
device 2905, that run instances of the mapping application 
of some embodiments, such as the mapping application 
2900. The search and map server then generates a suggested 
search completions and route directions to the device 2905. 
In some embodiments, the search and map server includes 
two servers serving map data and generating routes, respec 
tively. The search completions repository 2965 and the route 
directions repository 2970 of some embodiments are data 
storage structures for storing search request and route direc 
tions. 

0293 2. Clearing Search Results Through Search Field 
0294. In addition to allowing a user to initiate a search, 
the presence of the search field in the primary map view in 
Some embodiments also allows users to see the query 
corresponding to search results on the map and to remove 
those search results by clearing the query. FIG. 30 illustrates 
the user clearing results from a map 3000 in three stages 
3OOS-3015. 

0295 The first stage 3005 illustrates the map displaying 
a pin 3025 for “Pizza Place.” This pin 3025 may have been 
placed on the map 3000 through various different mecha 
nisms. For instance, the user may have dropped a pin on the 
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map and received a reverse direction's lookup, or the user 
may have entered a search query for “Pizza Place 321. 
0296. The second stage 3010 illustrates the user selecting 
an “X” button 3030 within the search field 165 that is used 
to clear any search query displayed in the search field 165. 
Furthermore, when clearing the search query, all search 
results (pins) displayed on the map that are related to the 
displayed search query will also be cleared from the map 
3000. The third stage illustrates that after the user selects the 
“X” button 3030, the search field 165 is now empty and the 
pin for “Pizza Place' is no longer displayed on the map. 
0297 FIG. 31 illustrates four stages 3105-3120 of a 
users interaction with the application running on a user's 
device in order to clear a selected search result displayed on 
the map. 
0298. The first stage 3105 shows the device after the 
mapping application has opened. The second stage 3105 
illustrates the application displaying a search table 3140 
after receiving the user's tapping of the search field. This 
search table is displayed regardless of whether or not the 
user provides any search terms in the search field. The search 
table 3140 provides a list of suggested search completions, 
including recently searched terms and route directions. In 
particular, the search table indicates that the user recently 
Searched for “John Smith and “Pizzeria. The search table 
also lists the user's recent route directions, which includes 
directions to “Royal Burgers' illustrated at the bottom of the 
search table 3140. Also, the search table 3140 lists an option 
to obtain directions from the user's current location to their 
home address, which is illustrated as the first item of the 
search table 3140. The top bar 140 includes the direction 
control 160 and the bookmark control 170. 
0299 The second stage 3110 illustrates the user's selec 
tion of the directions to “Home.” The second stage 3110 also 
illustrates that the mapping application of some embodi 
ments removes the direction control 160 and the bookmark 
control 170 from the top bar 140. The mapping application 
inserts a cancel control 2055. 
0300. The third stage 3115 illustrates the mapping appli 
cation displaying a route corresponding to directions from 
the user's current location to their home. As shown, the route 
has two pins for the start and ending points of the route. The 
mapping application of some embodiments also removes the 
cancel control 2055 from the top bar 140 and places the clear 
control 255 and the start control 2060. The third stage 3115 
also illustrates the selection of the clear control 255. The 
fourth stage 3120 illustrates that the search field 165 is now 
empty and the pins for the start and end points for the route 
are no longer displayed on the map because the mapping 
application of Some embodiments removed them from the 
map upon receiving the selection of the clear control 255. 
0301 B. Zoom Level Settings for the Map Displaying 
Search Results 
0302) When the user is viewing the map in a certain view 
and executes a search query, Some embodiments will tran 
sition to a new map view that contains the search results for 
the user's query. The particular type of transition may 
include continuously adjusting the map Zoom levels and 
possibly displaying an animation between the original map 
view and the new map view. The application considers a 
variety of factors in deciding the particular type of transition 
and whether or not to provide an animation between the 
different map views. Some factors may include the distance 
between the different map views given their particular Zoom 
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levels, the data available for providing an animation 
between the map views, the data bandwidth capabilities of 
the user's internet connection, and various other factors. 
0303 FIG. 32 illustrates a process 3200 that some 
embodiments perform to determine the particular type of 
transition to display between a user's current map view and 
a target map view that contains search results for a user's 
executed search query. The process 3200 in some embodi 
ments is performed by the mapping application. The process 
3200 in some embodiments starts when the mapping appli 
cation produces the search results based on a user's search 
query. 

0304) The process 3200 begins by retrieving (at 3205) the 
search results. The process then defines (at 3210) the origi 
nal region and the target region. The process 3200 in some 
embodiments considers the map being displayed to the user. 
The process 3200 defines this map display as the current 
map view that contains the original map region. The process 
3200 then determines a proposed target map view with a 
target map region that it needs to display to the user in order 
to provide the optimal map view that displays some or all of 
the search results. 

0305. In some embodiments, the process 3200 initially 
defines (at 3210) the original region and the target region at 
the same Zoom level. In some such embodiments, the 
process 3200 initially keeps the Zoom level for the original 
region and sets the Zoom level of the target region to the 
Zoom level of the original region. The process 3200 also sets 
the orientation of the target region to the orientation of the 
original region. Moreover, different embodiments locate the 
target region differently. For instance, the process 3200 in 
Some embodiments defines the target region to include at 
least one search result. Also, the process 3200 of some 
embodiments defines the target region by taking average 
coordinates of the search results and set the center of the 
target region to the average coordinate. 
(0306 Next, the process 3200 determines (at 3215) 
whether the original region and the target region overlap at 
least partially. When the process 3200 determines (at 3215) 
that the two regions overlap at least partially, the process 
3200 proceeds to 3225, which is described further below. 
0307 When the process 3200 determines (at 3215) that 
the original and target regions do not overlap, the process 
3200 determines (at 3220) whether the two regions are 
separated by more than a threshold distance. In some 
embodiments, the process 3200 computes this threshold 
distance dynamically based on the current Zoom levels of the 
original region and the target region. For instance, the 
computed threshold value is inversely proportional to the 
Zooming levels. That is, the more the regions are Zoomed in, 
the shorter the computed threshold distance is. 
0308 When the process 3200 determines (at 3220) that 
the two regions are separated by more than the threshold 
distance, the process 3200 displays (at 3230) the target 
region without animating from the original region to the 
target region. Otherwise, the process displays (at 3235) an 
animation to the target region from the original region. 
Different embodiments employ different animation tech 
niques. For instance, the process 3200 in some embodiments 
employs cross fading of the original region and the target 
region to transition from the original region to the target 
region. The process 3200 in some embodiments may tran 
sition from the original region to the target region as if the 
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viewpoint of the virtual camera overseeing the original 
region is moving to the target region. 
(0309 When the process 3200 determines (at 3215) that 
the original region and the target region overlap at least 
partially, the process determines (at 3225) whether to modify 
the target region. The operation 3225 is described in further 
detail below by reference to FIG.33. The process 3200 then 
determines (at 3240) whether to display animation to target 
region. The operation 3240 is described in further detail 
below by reference to FIG. 34. 
0310 FIG. 33 illustrates a process 3300 that some 
embodiments perform to determine whether to modify the 
target region when the target region and the original region 
initially defined by the mapping application at least partially 
overlap. The process 3200 in some embodiments is per 
formed by the mapping application. 
0311. The process 3300 begins by determining (at 3305) 
whether (1) the original region includes any search result 
and (2) the Zoom level of the original region is less than a 
threshold Zooming level (i.e., the original region is not 
Zoomed out more than a threshold Zoom level). When the 
process determines (at 3305) that the original region does 
not include any search result or the Zoom level of the 
original region is not less than the threshold Zooming level. 
the process 3300 proceeds to 3315, which is described 
further below. 

0312. When the process determines (at 3305) that the 
original region includes at least one search result and the 
Zoom level of the original region is less than the threshold 
Zooming level, the process 3300 uses (at 3310) the original 
region as the target region. The process 3300 then proceeds 
to 3335, which is described further below. 
0313 When the process determines (at 3305) that the 
original region does not include any search result or the 
Zoom level of the original region is not less than the 
threshold Zooming level, the process 3300 determines (at 
3315) whether the original region includes any search result. 
When the process 3300 determines (at 3315) that the origi 
nal region includes at least one search result, the process 
3300 proceeds to 3335, which is described further below. 
0314. When the process 3300 determines (at 3315) that 
the original region includes no search results, the process 
3300 expands (at 3320) the original region to include at least 
one search result and uses expanded original region as the 
target region. Different embodiments expand the original 
region differently. For instance, in some embodiments, the 
process 3300 expands in all directions from the center of the 
original region to include at least one search result while in 
other embodiments the process 3300 expands not in all 
directions from the center of the original region to include at 
least one search result. In some Such embodiments, the 
process 3300 expands in such a way to include a search 
result that is closest to border of the original region. 
0315) Next, the process 3300 determines (at 3325) 
whether (1) the most important result is outside the target 
region and (2) all search results in the target region are 
significantly less important. Different embodiments assess 
the importance of a search result differently. For instance, 
Some embodiments quantify the closeness of the search 
query to the search results and uses the quantified closeness 
to determine the importance. In particular, the process 3300 
of some embodiments would consider the closest search 
result as the most important search result. Other embodi 
ments employ other techniques to assess the importance of 
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a search report. Moreover, the process 3300 of some 
embodiments will consider that a search result is signifi 
cantly less important than another search result when the 
difference between the quantified closeness for the two 
search results is greater than a threshold difference. 
0316. When the process 3300 determines (at 3325) that 
the most important result is outside the target region and all 
search results in the target region are significantly less 
important, the process 3300 expands (at 3330) by a certain 
size to include one or more search results. The process 3300 
then loops back to 3325 to make another determination to 
see whether to expand the target region further. 
0317. When the process 3300 determines (at 3325) that 
the most important result is not outside the target region or 
all search results in the target region are not significantly less 
important, the process 3300 expands (at 3335) the target 
region further when it is necessary to make Sure the target 
region can accommodate any UI (e.g., an informational 
banner) associated with the search results. The process 3300 
then ends. 
0318 FIG. 34 illustrates a process 3400 that some 
embodiments perform to determine whether to display ani 
mation from the original region to the target region when (1) 
the target region and the original region initially defined by 
the mapping application at least partially overlap and when 
the target region was considered for modification. The 
process 3400 in some embodiments is performed by the 
mapping application. 
0319. The process 3400 begins by determining (at 3405) 
whether the Zoom levels of the original and the target 
regions are different in more than a first threshold difference. 
In some embodiments, the first threshold difference repre 
sents the upper threshold difference between the Zoom levels 
of the original and the target regions. In Such case, the Zoom 
levels of the original and the target regions are considered 
significantly different. 
0320 When the process 3400 determines (at 3405) that 
the Zoom levels are significantly different, the process 3400 
displays (at 3410) the target region without displaying an 
animation from the original region to the target region. 
When the process 3400 determines (at 3405) that the Zoom 
levels are not significantly different, the process 3400 deter 
mines (at 3415) whether the Zoom levels are different in 
more than a second threshold difference. In some embodi 
ments, the second threshold difference represents the lower 
threshold difference between the Zoom levels of the original 
and the target regions. When the difference between the 
Zoom levels is below the upper threshold and the lower 
threshold value, the Zoom levels of the original and the target 
regions are considered moderately different. 
0321) When the process 3400 determines (at 3415) that 
the Zoom levels of the original and the target regions are 
moderately different, the process 3400 displays (at 3420) an 
animation from the original region to the target region. 
When the process 3400 determines (at 3415) that the Zoom 
levels of the original and the target regions are not moder 
ately different nor significantly different, the process 3400 
determines (at 3425) whether the original region includes all 
the search results. 
0322. When the process 3400 determines (at 3425) that 
the original region includes all the search results, the process 
ends. Otherwise, the process 3400 proceeds to 3430 to 
determine whether displaying the animation would result in 
making more search results visible. The process 3400 in 
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Some embodiments examines the animation to see whether 
any search results would be rendered while the animation is 
displayed. 
0323. When the process 3400 determines (at 3430) that 
displaying the animation would result in making more 
search results visible, the process 3400 displays (at 3420) the 
animation from the original region to the target region. 
Otherwise, the process 3400 ends. 
0324 FIG. 35 illustrates four stages 3505-3520 of a 
situation where the application displays a transition to a 
target map region containing a corresponding search result 
without providing any animation between the current map 
view and the target map view. The first stage 3505 illustrates 
an original region of a map that shows, e.g., Cupertino, 
Calif. The map is at a particular Zoom level that displays 
various freeways. The user is also adjusting this map. 
through gestural input) to Zoom in to a more detailed view, 
as indicated by the movement of the users thumb and index 
finger in an outward direction. 
0325 The second stage 3510 illustrates that the map is 
now at a more detailed Zoom level (i.e., Zoomed in), with 
several individual streets displayed including “First Street', 
“Main Street' and “Second Street.” The user is also tapping 
the search field 165 to initiate a search. The third stage 3515 
illustrates the user entering the search query “Smithsonian' 
into the search field and selecting “Smithsonian Museum, 
Washington, D.C. from the Suggested search completion 
list in a search table 3555. 

0326 Upon selecting Washington, D.C., the application 
instantly displays a map of Washington D.C. without pro 
viding any animation. Because Cupertino, Calif. and Wash 
ington, D.C. are separated by a significant on-screen dis 
tance for the current map view and particular Zoom level, the 
application instantly jumps to the map of Washington, D.C. 
without providing any animation in this example. For this 
given search, the application has determined that the on 
screen distance between the map region displayed in the 
stage 3510 and the target map region required to display 
Washington D.C. is greater than a particular threshold, and 
thus, providing an animation for the given Zoom level is not 
reasonable or feasible. 

0327. In some embodiments, when the target map region 
is too far away (e.g., beyond a threshold distance of hun 
dreds of miles or thousands of miles) from the currently 
displayed map region or the user's current location, the 
mapping application displays a message (e.g., “Did you 
mean XYZ place in location A... ?”) to ask whether the user 
has really intended to search the far-away target region. 
Alternatively or conjunctively, the mapping application may 
audibly present the message (e.g., by reading the message) 
to the user. In some embodiments, the mapping application 
does not provide the search results until the user responds to 
the message. In some embodiments, the mapping application 
provides alternative search results in addition to the mes 
sage. For instance, the mapping application may provide a 
list of search results (e.g., “Smith's Onion, Cupertino, Calif. 
') that could be found within or near the currently displayed 
region or may provide the results of running a search with 
a search query that is similar, but is related to a location 
closer to the currently displayed region. If the user chooses 
the alternative results, the mapping application will display 
the search results on a region of the map that is closer to the 
currently displayed region. 
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0328 FIG. 36 illustrates four stages 3605-3620 of a 
situation in which the application detects search results 
within the original current map view and, thus, does not need 
to Zoom the map or display an animation to any new target 
map region. The first stage 3605 illustrates a user viewing a 
map 3630 of Cupertino, Calif. The map 3630 is at a 
particular Zoom level that displays various freeways. The 
user is also adjusting this map to Zoom in to a more detailed 
view, as indicated by the movement of the user's thumb and 
index finger in an outward direction. 
0329. The second stage 3610 illustrates that the map is 
now at a more detailed Zoom level, with several individual 
streets displayed including “First Street”, “Main Street and 
“Second Street.” The user is also tapping the search field to 
initiate a search. The third stage 3615 illustrates the user 
entering the search query “Coffee Shop” into the search field 
and selecting Coffee Shop, located at “First Street” from the 
Suggested search completion list in the search table. Upon 
selecting Coffee Shop, the application displays the same 
current map view that the user was viewing prior to the 
search request as shown in the fourth stage 3620. Since the 
search result for Coffee Shop located at First Street may be 
viewed in the user's current map view, the application does 
not need to adjust the Zoom settings or provide any anima 
tion to display the target map region. The application has set 
the target map region containing the relevant search results 
to the current map region and, in doing so, has avoided 
changing between the views of different regions of the map. 
0330 FIG. 37 illustrates in four different stages 3705 
3720 that the mapping application of some embodiments 
Zoom out of the current map region view in order to present 
several search results found based on a search query. The 
first stage 3705 illustrates the mapping application after the 
user has entered a search query “Tech Companies Cuper 
tino.” The search table 3755 displays a list of search results 
including a previous search query 3760. As shown, the user 
is selecting the search query 3760 from the search table 
3760. The mapping application of some embodiments stores 
the search results for searches conducted using the mapping 
application. 
0331. The second stage 3710 shows the map of the 
current location at a detailed Zoom level, with several 
individual streets displayed including “First Street”, “Main 
Street' and “Second Street.” Since the search results the tech 
companies in Cupertino are not located within the original 
current map region of the current map view, the application 
of some embodiments expands the map view So that the 
target region includes all of the search results that are located 
in the target region. The mapping application of some 
embodiments also determines that an animation of the map 
view from the current map region to the target region is 
needed because the Zoom levels of the current region and the 
target region are significantly different. 
0332 The third stage 3715 illustrates the map at a dif 
ferent Zoom level. The mapping application displays the 
map at this Zoom level only momentarily as part of the 
animation that the mapping application displays in order to 
Zoom out of the map to a Zoom level for displaying the target 
region that is bigger than the original region. In some 
embodiments, the mapping application displays a 2D/3D 
transition as part of the animation. 
0333. The fourth stage 3720 illustrates the map at the 
Zoom level of the target region. That is, the mapping 
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application has completed displaying the animation to the 
target region from the original region displayed at the second 
stage 3710. 
0334. In some embodiments, the mapping application 
varies the duration of an animation for transitioning from the 
original region to the target region based on the amount of 
change involved in the transition. For instance, the mapping 
application of Some embodiments animates the transition for 
a short duration when the original region and the target 
region are not too far or when the original and the target 
region overlap. The mapping application displays a longer 
animation when the distance between the two regions is 
relatively large (e.g., hundreds of miles). 
0335. In some such embodiments, when the distance 
between the two regions is very large (e.g., thousands of 
miles), the mapping application may not display an anima 
tion at all. 

III. Controls for Preview of Items on Maps 
0336 Some embodiments of the invention provide a 
novel user interface for presenting different types of detailed 
information about a point of interest (POI). This user inter 
face is referred to as a “stage' in the description above and 
below. A stage in some embodiments includes a display area 
for displaying images of the POI and several tabs under 
which different types of information about the POI are 
grouped and presented to the user. 
0337 The mapping application of some embodiments 
provides several different ways to display a stage for a POI. 
As described above, the mapping application of some 
embodiments displays a banner above each of the pins that 
are displayed as search results. The user can select an item 
in the banner for a POI to open up the stage for that POI. The 
mapping application also allows the user to open up the 
stage of a POI by selecting the POI from a list of POIs that 
the mapping application of some embodiments presents for 
the search results of a search query. The mapping application 
also allows the user to open up the stage after dropping a pin 
at a location. Moreover, the mapping application allows the 
user to open up the stage for the current location. 
0338 FIG.38 conceptually illustrates a GUI 3800, which 
is a “stage” for a selected POI. Specifically, FIG. 38 illus 
trates in six different stages 3805-3830 a mapping applica 
tion of some embodiments that displays a 3D animation of 
the POI in a media display area 3835 of the GUI 3800. This 
figure illustrates that the GUI 3800 includes the media 
display area 3835, tabs 3840, information display area 3845, 
and a top bar 3850. 
0339. The media display area 3835 of some embodiments 
is for displaying different media of the POI. In some 
embodiments, the mapping application initially displays a 
3D animation of the POI when the GUI 3800 is launched. 
For instance, when the POI is a building, the mapping 
application shows an animated 3D view of the building and 
the building's Surroundings. In some embodiments, the 
mapping application displays the building as if the building 
is viewed from a camera mounted on a helicopter that is 
circling around the top of the building. 
0340 Different embodiments generate the 3D animation 
(3D video presentation) differently. For instance, the 3D 
animation is a video clip captured by a video capture device 
of an object orbiting the earth or a manned or unmanned 
aircraft flying at lower altitudes (e.g., a satellite, a space 
shuttle, an airplane, a helicopter, etc.). 
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0341 The mapping application in some embodiments 
generates the 3D video presentation by performing a blend 
ing operation (e.g., the three dimensional perspective blend 
ing operation) on several images that are captured for a 
particular location by flying objects such as helicopters, 
airplanes, satellites, etc. These images can be still images or 
images from a part of a video clip captured by these objects. 
0342. In some embodiments, the 3D rending operation 
generates the video clips from multiple images by transi 
tioning through the images in a set amount of time. In some 
embodiments, this transition results in multiple video frames 
being generated by capturing different Subsets of images 
from different perspective rendering positions in 3D scenes 
at different instances in time. 
0343. In some embodiments, the mapping application 
generates the 3D video presentation by moving a virtual 
camera above and around the POI (e.g., a building) and its 
surroundings in the 3D immersive map view or in the flyover 
view. For instance, the mapping application may move the 
virtual camera as if the virtual camera is shooting a video of 
the POI and the surroundings from a flying object circling 
around the top of the building. The virtual camera and the 
3D immersive map view are described in detail in U.S. 
patent application Ser. No. entitled “Rendering 
Maps, concurrently filed with this application with Attor 
ney Docket No. APLE.P0405. This concurrently filed appli 
cation is incorporated herein by reference. 
0344) When the data for the animated 3D view of the POI 

is not available (e.g., the data is not available in the map 
server or other local storage), the mapping application of 
Some embodiments finds the next available type of image to 
display in the display area 3835. For instance, the mapping 
application may display a satellite view of the POI. 
(0345 When the data for the animated 3D view of the POI 
is available but it requires some time to obtain the necessary 
data to display the animated 3D (e.g., because of a slow 
network connection of the device to the source of the 
necessary data), the mapping application of Some embodi 
ments identifies the next available type of media for that POI 
and displays that media in the media display area 3835 first. 
For instance, the mapping application of some embodiments 
displays in the media display area 3835 a satellite image of 
the POI. In some embodiments, in order to provide an 
animated effect, the mapping application rotates (e.g., clock 
wise) the satellite image of the POI rather than statically 
displaying a 2D satellite image. 
0346 When enough data for displaying the animated 3D 
view is obtained, the mapping application of some embodi 
ments Switches from displaying the satellite image of the 
POI to displaying the animated 3D view of the POI. The 
mapping application of different embodiments uses different 
effects to make the Switch. For instance, the mapping 
application of Some embodiments cross fades the 2D satel 
lite image into the animated 3D view of the POI. In other 
embodiments, the mapping application may employ a Ken 
Burns effect to display the 3D animated view from the 
satellite image. 
0347 In some embodiments, the mapping application 
determines the type of media of the POI to initially display 
in the media display area 3835 based on the type of POI that 
is selected. For instance, when the POI is a restaurant, the 
mapping application of some embodiments initially displays 
images of culinary dishes the restaurant offers or interior 
images of the restaurant. When displaying Such images, the 
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mapping application of different embodiments employs dif 
ferent effects to display different images. The different 
effects that the mapping application may use include a Ken 
Burns effect, Vignette effect, cross-fading, tiling, slide show, 
etc 

0348. The mapping application of some embodiments 
overlays informational text on the media displayed in the 
media display area 3835. In some embodiments, the infor 
mational text is displayed toward the left side of the media 
display area 3835 as shown in the third stage 3815. How 
ever, the location of the informational text may be anywhere 
(e.g., center) in the media display area 3835. In some 
embodiments, the mapping application applies different 
effects to the portion of the media display area on which the 
informational text is overlaid so that the text appears legible. 
For instance, the mapping application may change the color 
of that portion or make the portion blurry. In other embodi 
ments, the mapping application does not modify the image 
to make the informational text legible. Instead, the mapping 
application adjusts the informational text to make it legible 
as the portion of the image overlaid by the text changes. 
0349 The mapping application of some embodiments 
may also switch to other types of media from the type of 
media that is initially displayed when the GUI 3800 is 
launched. For instance, when the user selects an entry from 
the entries displayed under a “media tab (not shown), the 
mapping application displays in the media display area 3835 
the images associated with the selected entry or plays back 
in the media display area 3835 a video associated with the 
selected entry. 
0350. The tabs 3840 are tabs for displaying different sets 
of entries grouped for different types of information asso 
ciated with the different tabs. In some embodiments, the GUI 
3800 initially includes an “Info' tab, a “Reviews” tab, and 
a “Photos’ tab as shown. When the info tab is selected, the 
mapping application displays in the information display area 
3845 entries related to general information about the POI. As 
shown, the general information about the POI includes a 
phone number, a URL for the POI, address, etc. The entries 
to display when the reviews tab is selected include all the 
reviews gathered by information aggregation entities (e.g., 
Yelp. Facebook, Twitter, etc.) and Supplied to the mapping 
application. Similarly, the entries to display when the photos 
tab is selected include photos gathered by the information 
aggregation entities. The tabs and entries displayed in the 
information display area 3845 is described in detail further 
below. 
0351. The top bar 3850 of some embodiments includes a 
back button 3895 for going back to the state prior to 
launching the GUI 3800. When the map with search results 
had been displayed prior to displaying the GUI 3800, the 
back button 3895 would indicate that the mapping applica 
tion goes back to displaying the map with the search results. 
When the list of POIs had been displayed prior to displaying 
the GUI 3800, the back button 3895 indicates that the 
mapping application goes back to displaying the list. 
0352. The operation of the GUI 3800 is now described. 
At the first stage 3805, the mapping application displays a 
pin 3860 and a banner 3865 as a result of entering a search 
query "Famous Building.” The next stage 3810 shows that 
user selects the arrow 3875 to launch the “stage' for this 
POI. 

0353 At the third stage 3815, the GUI 3800 has been 
launched. The mapping application displays the initial set of 
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components of the GUI 3800, which includes the top bar 
3850, the media display area 3835, the tabs 3840, and the 
information display area 3845. In the media display area 
3835, the mapping application displays an animated 3D 
view of the famous building and other buildings near the 
famous building. 
0354 The mapping application also displays informa 
tional text about the famous building on the left side of the 
media display area 3835. The displayed information 
includes the name of the building, the address, star rating, 
and the number of reviews, as shown in media display area 
3835. Behind the text, the mapping application initially 
displays an image of the famous building. As shown, the 
building appears faded because the mapping application has 
faded the portion of the image that appears behind the 
information text in order to make the text more prominent 
and legible. At this stage 3815, the information display area 
3835 displays general information about this building (e.g., 
phone number, URL of the building, address, etc.) because 
the info tab is a default tab selection in some embodiments. 
0355 The next stage 3820 shows that the viewpoint of 
the virtual camera has changed Such that the famous build 
ing appears next to the displayed informational text. Some 
other neighboring buildings are displayed behind the infor 
mational text. The viewpoint of the virtual camera also starts 
to circle around the top of the famous building. 
0356. The next stage 3825 shows that the virtual camera 
has moved to another side of the famous building. As shown, 
the “FMS BLDG” shown on a side of the building now 
appears in a Southwest direction of the media display area 
3845 in order to show that the virtual camera has moved 
counterclockwise with respect to the top of the building. The 
encircled “H” on top of the building also appears rotated 
since the last stage 3820. Furthermore, because the view 
point of the virtual camera has changed, different neighbor 
ing buildings are displayed behind the informational text. 
0357 The next stage 3830 shows that the virtual camera 
has moved to yet another side of the famous building. The 
virtual camera has kept moving and is now on the side of the 
building from which “FMS BLDG” is no longer visible. The 
encircled “H” on top of the building appears further rotated. 
The mapping application of some embodiments keeps show 
ing this animated 3D animated view (i.e., will have the 
virtual camera keep circling the top of the building) until the 
user provides further input (e.g., input to close the GUI 
3800, selects photos from the entries under the photos tab, 
etc.). 
0358. In some embodiments, the mapping application 
uses a 3D rendering operation to generate 3D presentation in 
its other mode of operation. For example, in some embodi 
ments, the mapping application uses this operation to gen 
erate a 3D video presentation whenever a user performs a 
search for a particular location or specifies other search 
criteria, or whenever the user explores a location on the map. 
FIG. 39 illustrates in five different stages 3905-3925 an 
example of the mapping application using a 3D rending 
operation to show a particular search result. 
0359. The first stage 3905 illustrates the mapping appli 
cation displaying a search table 3940 after receiving the 
user's entry of a first letter of a search query in the search 
field 165. As shown, the search table 3940 includes several 
search completions including “X Corp.,” “X Station 555 . . 
..” and “Promenade X.” The first stage 3905 also illustrates 
that the “X Corp.’ is selected. 
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0360. The second stage 3910 illustrates a 3D map view 
3910 as indicated by the 3D control 150 being highlighted. 
In some embodiments, the mapping application automati 
cally shows 3D animation of the POI when the user views 
the POI in 3D mode. The mapping application of some such 
embodiments still allows the user to rotate the map view 
(e.g., with two finger gesture). In some embodiments, the 
mapping application starts presenting 3D animation of the 
POI after a certain amount of time (e.g., a few seconds) 
elapses without receiving input from the user. The second 
stage 3910 also illustrates that the mapping application starts 
to present 3D animation of the building. As shown, the 3D 
animation is showing sides 1 and 2 of the X Corporations 
building with side 2 having X Corporation's name. In this 
example, the 3D animation is a 3D video presentation shot 
from a flying object circling counterclockwise around the 
top of the building. 
0361. The third stage 3915 illustrates that the viewpoint 
has changed and the building appears to rotate clockwise as 
the flying object is circling counterclockwise. The 3D pre 
sentation is showing sides 2 and 3 of the X Corporations 
building. The “H” sign on top of the building has also been 
rotated as shown. 

0362. The fourth and fifth stages 3920 and 3925 show 
further rotations of the building as the flying object is 
circling clockwise. The mapping application of some 
embodiments repeats the 3D presentation until the user 
provides an input (e.g., two finger gesture, input to exit the 
3D mode, etc.) that stops or changes the animation. 
0363 FIG. 40 conceptually illustrates the GUI 3800. 
Specifically, FIG. 40 illustrates in eight different stages 
4005-4040 that the mapping application of some embodi 
ments initially displays an animation of the satellite image of 
the POI in the media display area 3835 of the GUI 3800 and 
switches to a 3D animation of the POI when enough data for 
the 3D animation is obtained for displaying the 3D anima 
tion. 

0364. At the first stage 4005, the mapping application 
displays a pin 4060 and a banner 4065 as a result of entering 
a search query “My Work Building.” The user has also 
selected the lower right corner of the map to peel off the map 
and display a set of buttons, which are described above. The 
next stage 4010 shows the user selecting the “list” button 
4070 to cause the mapping application to display the search 
results as a list. 

0365 At the third stage 4015, the mapping application 
displays a list of POIs after the user has selected list button 
4070 at the previous stage 4010. The list in this example 
happens to include only one POI because the search query 
was sufficiently targeted for a specific result. The next stage 
4020 shows the user selecting the entry 4075 to launch the 
“stage for this POI. As shown, the user has selected the 
“My Work Building POI. 
0366. At the fifth stage 4025, the GUI 3800 has been 
launched. However, in contrast to the stage 3815 described 
above by reference to FIG. 38, the mapping application 
displays a satellite image of the actual building associated 
with the “My Work Building POI. The satellite image also 
shows other buildings near the building rather than an 
animated 3D view of the building. The satellite image is a 
2D image of the top of the building taken from a significant 
distance from the top of the building (i.e., from a satellite). 
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As shown, the mapping application also fades the portion of 
the image overlaid by the informational text so that the text 
appears clearly legible. 
0367 The next stage 4030 shows that the mapping appli 
cation has rotated the satellite image clockwise to animate 
the satellite image. At the next stage 4035, the mapping 
application is cross fading the satellite image with the 3D 
animated view of the building because the mapping appli 
cation has obtained enough data (e.g., from the map server 
or other source of the data) to display the 3D animated view 
of the building. 
0368. The next stage 4040 shows that the virtual camera 
for the 3D animated view has moved to another side of the 
“My Work Building.” As shown, the black corner of the 
building now appears on the east direction of the media 
display area 3835 in order to show that the virtual camera 
has moved counterclockwise with respect to the top of the 
building. Also, because the viewpoint of the virtual camera 
has changed, different neighboring buildings are displayed 
behind the informational text as shown. 
0369 FIG. 41 conceptually illustrates the GUI 3800. 
Specifically, FIG. 41 illustrates in six different stages 4105 
4130 that the mapping application of Some embodiments 
initially displays images of the POI in the media display area 
3835 of the GUI 3800 rather than an animated image of the 
building when images of the POI are more meaningful and 
informational to the user. For instance, when the selected 
POI is a business place (e.g., a restaurant or a coffee shop), 
the mapping application determines appropriate images to 
display based on user expectations. For example, the map 
ping application may show images of available food items 
and drinks of a restaurant, or show images of the interior 
setting of a coffee shop, etc., because Such images may be 
more in line with user expectations rather than displaying 
exterior images of the building edifices in which the se 
businesses are situated. 

0370. The first and second stages 4105 and 4110 are 
similar to the stages 3805 and 3810, respectively, in that the 
mapping application displays a set of POIs from which the 
user may select a POI. The second stage 4110 shows the user 
selecting a “Little Coffee Shop.” 
0371. At the third stage 4115, the GUI 3800 has been 
launched. However, in contrast to the stages 3810 and 4025 
described above by reference to FIGS. 38 and 40, the 
mapping application displays a set of images (e.g., images of 
coffee, donuts, etc.) rather than the images of the buildings. 
These images, as mentioned above, are gathered by infor 
mation gathering entities such as Facebook, Twitter, etc. 
from which the mapping application obtains the information 
related to the selected POI. 
0372. Also as mentioned above, the mapping application 
of different embodiments employs different techniques to 
display the images. In this example, the mapping application 
is using a Ken Burns effect to sequentially display the 
images. The mapping application at this stage 4115 displays 
an image of a cup of coffee and a muffin that the Little Coffee 
Shop offers to customers (it is assumed that the customer or 
the owner of the shop Snapped the image uploaded it to an 
information gathering entity, Such as Yelp). 
0373 The next stage 4120 shows that the mapping appli 
cation has Zoomed in on the cup of coffee and the muffin as 
part of showing the images using the Ken Burns effect. The 
next stage 4125 shows that the mapping application is 
applying a cross fade to the image of the coffee and muffin 
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with an image of the interior of the Little Coffee Shop. The 
next stage 4130 shows that the mapping application has 
completely Zoomed in on the image of the interior. 
0374 FIG. 42 conceptually illustrates a process 4200 that 
some embodiments perform to display different types of 
images when a 'stage' is launched for showing detailed 
information about a POI. Specifically, the process 4200 is 
performed for displaying media in a media display area of 
the stage (e.g., the media display area 3835 displayed above 
by reference to FIGS. 38, 40, and 41). The process 4200 is 
performed by a mapping application in Some embodiments. 
The process starts when the mapping application displays 
results of a search query. 
0375. The process 4200 begins by receiving (at 4205) a 
selection of a POI. The process 4200 receives the selection 
in one of several different ways. For instance, the process 
4200 receives the selection when the user selects an arrow 
displayed in a banner displayed above a pin for the POI 
about which the user wishes to find more information. The 
process 4200 may also receive the selection when the user 
selects one of the POIs from a list of POIs that the mapping 
application of some embodiments displays upon the user's 
selection of a "list” button. 

0376. The process 4200 next determines (at 4210) the 
preferred order for displaying the different types of images. 
As mentioned above, there are different types of images that 
the mapping application of some embodiments displays. In 
Some embodiments, the different types of images include 
images for the animated 3D view, satellite images, plain map 
images, images related to businesses (e.g., images of dishes 
offered, images of the interior setting, images of employees 
of the business, etc.). 
0377. In some embodiments, the process 4200 deter 
mines the preferred order based on the type of POI selected. 
For instance, when the POI is a business such as a restaurant, 
the process 4200 favors displaying images of available 
dishes offered by the restaurant. When the POI is a famous 
landmark like the Empire State Building, the process 4200 
favors displaying images of the building and its Surround 
ings. The process 4200 analyzes the data for the selected POI 
to determine the type of POI when determining the preferred 
order. 

0378. There are also different levels of images for a 
particular type of image. For instance, for images of land 
marks, the different levels of images include animated 3D 
images, satellite images, plain map images, etc. These 
different image levels will contain different amounts of data 
and therefore take different amounts of time to retrieve the 
data through the network. For instance, the animated 3D 
images will likely contain the most amounts of data and 
therefore take the longest to download over the network 
from the source of the data. 

0379 The process 4200 then determines (at 4215) 
whether the data for the current level of images is available 
from the source. The process 4200 in some embodiments 
obtains the data from a map server or other server that serves 
the data upon receiving a request. However, not every POI 
has every level of images in the server. For instance, a 
building that is not well known or famous will likely not 
have image data for displaying a 3D animated view of the 
building. In some embodiments, by default, the current level 
of images to display is initially set to the 3D animated 
images level. 
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0380. When the process 4200 determines (at 4215) that 
the data for the current level of images is not available, the 
process 4200 selects (at 4220) the next level of images to 
display for the POI. For instance, when the images for the 
animated 3D view are not available for the selected POI, the 
process 4200 selects (at 4220) the satellite image of the POI. 
The process 4200 then loops back to 4215 to determine 
whether the data for this next level of images is available. 
0381. When the process 4200 determines (at 4215) that 
the data for displaying the current level of images is avail 
able, the process 4200 determines (at 4225) whether all of 
the data has been received and whether the mapping appli 
cation is ready to display the current level of images. In 
Some cases, when the device on which the mapping appli 
cation is running has a slow network connection through 
which to obtain the image data from the remote servers, 
there might not be enough image data to display the current 
level of images for the POI. 
0382. When the process 4200 determines (at 4225) that 
Sufficient data for displaying the current level of images has 
been obtained, the process 4200 proceeds to 4230, which is 
described further below. When the process 4200 determines 
(at 4225) that the data for displaying the current level of 
images is not available, the process 4200 displays (at 4235) 
the next level of images ready to be displayed. That is, the 
process 4200 displays (at 4235) one of the next levels of 
images for which enough data has been obtained. When 
none of the next levels of images have enough data for 
displaying the images, the process 4200 displays a plain 
background image (a black image) in the media display area. 
0383. The process 4200 then determines (at 4240) 
whether the mapping application has obtained enough data 
for the current level of images. For instance, when the 
process 4200 displays a satellite image of the POI in the 
media display area, the process 4200 checks whether enough 
data for the animated 3D view has been obtained. When the 
process 4200 determines (at 4240) that insufficient data for 
the current level of images has been obtained, the process 
loops back to 4235 and keeps displaying the next level of 
images in the media display area while checking whether the 
data for the current level of images is ready. 
0384. When the process 4200 determines (at 4240) that 
enough data for the current level of images has been 
obtained, the process switches (at 4245) from the next level 
of images being displayed in the media display area to the 
current level of images. For instance, when the data for the 
3D animated view is ready for display while displaying the 
satellite image of the POI, the process 4200 switches to the 
animated 3D view of the POI from the satellite image of the 
POI. Different embodiments use different techniques to 
make this switch. For instance, the process 4200 may apply 
a Ken Burns effect to make the transition from the next level 
of images to the current level of the images. The process 
4200 next displays (at 4230) the current level of images. The 
process 4200 then ends. 
0385 FIG. 43 conceptually illustrates the GUI 3800. 
Specifically, FIG. 43 illustrates in four different stages 
4305-4320 that the tabs 3840 are not scrolled off the “stage” 
(i.e., the GUI 3800) of a selected POI. In some embodi 
ments, the GUI 3800 is scrollable. That is, the components 
of the GUI 3800 such as the media display area 3835, the 
tables 3840, and the information display area 3845 move up 
and down as the user scrolls the GUI 3800 up and down. 
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0386. As mentioned above, the tabs 3840 are tabs for 
displaying different sets of entries grouped for different 
types of information associated with the different tabs. That 
is, the mapping application of Some embodiments obtains 
the data that is related to the POI from different data 
gathering entities (e.g., tweets, RSS feeds, updates from 
Facebook, Yelp. Yahoo, Twitter, blogs, etc.) and categorizes 
the data into different groups based on the type of informa 
tion contained in the data. For instance, the mapping appli 
cation would categorize pieces of data carrying reviews 
about the POI into a “reviews' group and display them as 
entries in the information display area 3845 when the user 
selects the “reviews” tab. Different embodiments use differ 
ent techniques to recognize the type of information that a 
piece of data is carrying. For instance, the mapping appli 
cation looks for a set of keywords in the pieces of data. 
0387 Examples of tabs that the user might create or the 
mapping application may additionally provide include 
“activities” or “events’ tabs which, when selected, would 
include any time-related information about the POI. For 
example, if the selected POI is a Major League ballpark, the 
entries under this tab may include information about the 
scheduled games for the team associated with the ball. As 
another example, when the selected POI is a movie theater, 
a selection of an entry may cause the mapping application to 
launch a ticket purchase application (e.g., Fandango) which 
the user can use to buy tickets for the available movies at that 
theater. One of ordinary skill will recognize that there are 
many other possible tabs that may be created with various 
functionality corresponding to the type of tab. 
0388. In some embodiments, the mapping application 
allows the user to create a new group by defining several 
keywords that the mapping application uses to sift the 
obtained pieces of data. In these embodiments, the mapping 
application adds a new tab for the new group and lists the 
pieces of data that include the keywords when the new tab 
is selected. When the mapping application includes a thresh 
old number of tabs that can be displayed for a stage of the 
POI, the mapping application of some embodiments renders 
the tabs 3840 scrollable (e.g., horizontally) so that the user 
can scroll the tabs 3840 and select any desired tab. The 
mapping application of some embodiments also allows the 
user to remove an undesired tab. 

0389. As mentioned above, the GUI 3800 is scrollable 
vertically. However, the tabs 3840 will not get scrolled off 
the screen of the device regardless of the user's scrolling of 
the GUI 3800. That is, for example, when the GUI 3800 is 
scrolled upward such that the tabs 3840 would have fallen 
off of the screen, the mapping application of Some embodi 
ments keeps the tabs 3840 within the screen display area and 
slides the information display area 3845 underneath the tabs 
3840. 

0390 An example operation of the GUI 3800 when the 
user scrolls the GUI 3800 is described by reference to the 
four stages 4305-4320 of FIG. 43. The first stage 4305 
shows the GUI 3800 that is launched after the user's 
selection of the “Little Coffee Shop” from the map display 
ing the pin and banner for this POI or from the list of POIs. 
0391 The second stage 4310 shows the user making an 
upward swiping gesture from a location of the GUI 3800. 
The third stage 4315 shows that the media display area 3835, 
the tabs 3840, and the information display area 3845 have 
moved up within the screen. In particular, the media display 
area 3835 has almost entirely been scrolled off the screen, 
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appearing to have slide underneath the top bar 3850. The 
mapping application has also expanded the information 
display area 3845 to display more entries for the selected 
info tab. The user is also making another upward Swiping 
gesture (or continuing the initial upward Swiping gesture, 
with or without pause) to scroll the GUI 3800 further up. 
0392 The fourth stage 4315 shows that the tabs 3840 
have moved up below the top bar 3850 and the user moving 
the GUI 3800 even further up. However, the tabs 3840 have 
not fallen off of the screen nor slid underneath the top bar 
3850. The mapping application has also stopped expanding 
the information display area 3845. As the user scrolls up the 
GUI 3800 further, the mapping application slides entries 
displayed in the information display area 3845 underneath 
the tabs 3840 and the top bar 3850 and brings out from the 
bottom of the information display area 3845 more entries 
that were previously not displayed in the information display 
area 3845, as shown in the fourth stage 4320. 
0393. The fourth stage 4320 also illustrates that the 
mapping application of Some embodiments displays a set of 
Selectable UI items 4360-4380. The UI item 4360 is for 
showing directions to the POI from the current location. The 
UI item 4365 is for showing directions from the POI to the 
current location. The UI item 4370 is for adding this POI 
into the contacts list of the mapping application. The UI item 
4375 is for sharing this POI with other mapping applications 
for other devices of other users. The UI item 4380 is for 
adding this POI as a bookmark. 
0394 FIG. 44 conceptually illustrates the GUI 3800. 
Specifically, FIG. 44 illustrates four different stages 4405 
4420 of the mapping application of Some embodiments for 
launching a third-party application when the user selects an 
entry displayed in the information display area 3845. 
0395. In some embodiments, when an entry is selected 
from a list of entries displayed upon a selection of a tab of 
the “stage' for a selected POI, the mapping application 
launches a third-party application or opens up the third 
party's website in a browser application that is concurrently 
running on the device on which the mapping application is 
running. The third-party application is typically the Source 
(e.g., Yelp) of the selected entry. For example, when the user 
taps on a review displayed in the information display area 
3845, the mapping application of some embodiments 
launches the third-party application (e.g., a Yelp application) 
to show the full text of the selected review or to allow the 
user to add a new review. In these embodiments, the 
mapping application will also provide means for the user to 
get back to the “stage” for the POI (e.g., the GUI 3800). For 
instance, the mapping application may display a “back 
button in a top bar for the third-party application, which 
when selected will cause the “stage' for the POI to re 
display. 
0396. In other embodiments, the mapping application 
does not launch a third-party application when an entry is 
selected from the list of entries. Instead, the mapping 
application will display the information associated with the 
entry “in place.” That is, for example, the mapping appli 
cation may expand the entry in the information display area 
3845 and display the full review or provide the means to add 
a new review without leaving the mapping application. The 
mapping application of these embodiments would utilize an 
application programming interface (API) to request and 
obtain the full review from the source. The API in some 
embodiments is provided by the source (e.g., Yelp). 
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0397) The first stage 4405 of FIG. 44 illustrates a user's 
selection of the reviews tab 4450. In the second stage 4410. 
the mapping application, upon receiving the selection, dis 
plays several reviews related to the Little Coffee Shop. As 
shown, the reviews originate from different sources such as 
Twitter, Facebook, Yelp, etc. In some embodiments, each 
review entry includes limited amounts of information. The 
mapping application of some of these embodiments allows 
the user to view the full review when the user selects the 
particular entry. 
0398. The second stage 4410 displays a user's selection 
of a review 4455 from the list of reviews displayed in the 
information display area 3845. In this example, the review 
4455 originated from Yelp, as shown. The third stage 4415 
shows that the mapping application has launched the Yelp 
application. The Yelp application displays the full content of 
the review 4455. The top bar 4460 of the page includes a 
“back” button, which when selected causes the mapping 
application to display the GUI 3800 again with the 
“reviews” tab selected. The third stage 4415 also shows the 
user selecting the back button. The fourth stage 4420 shows 
the GUI 3800 displayed once again. This stage shows the 
GUI 3800 identical to the GUI 3800 at stage 4410. 
0399 FIG. 45 conceptually illustrates the GUI 3800. 
Specifically, FIG. 45 illustrates four different stages 4505 
4520 of the mapping application of some embodiments for 
launching a third-party application when the user selects a 
UI item for the third-party application. 
(0400. The first stage 4505 illustrates a user's selection of 
the reviews tab 4550 when the info tab 4555 is the currently 
selected tab. In the second stage 4510, the mapping appli 
cation, in response to receiving the selection of the reviews 
tab, displays reviews related to the Little Coffee Shop. As 
shown, each review entry includes a thumbnail image of the 
person, star rating of the person, the date the review was 
uploaded, and the review (depicted as lines). The reviews 
originate from different sources such as Twitter, Facebook, 
Yelp, etc. The second stage 4510 also illustrates that the user 
is scrolling up the GUI 3800. 
04.01 The third stage 4515 illustrates that the mapping 
application of some embodiments displays a set of selectable 
UI items 4560-4575 towards the bottom of expanded infor 
mation display area 4545 as the GUI 3800 is scrolled up. The 
UI item 4560 is for launching a third-party application (e.g., 
Yelps mobile application) or a website (e.g., Yelps website) 
to view more reviews on the POI. The UI item 4565 is for 
launching another third-party application (e.g., Facebooks 
mobile application) or a website (e.g., Facebooks website) 
to trigger a special feature that the third-party application 
offers (e.g., check-in from Facebook). The UI item 4570 is 
for adding a quick tip. In some embodiments, a quick tip is 
a type of review in which the mapping application does not 
have to rely on a third-party application (i.e., without going 
through the third-party application or a website). The UI 
item 4575 is for adding a review. In some embodiments, the 
selection of the UI item 4575 causes the mapping applica 
tion to launch a third-party application or a website to leave 
a review. The third stage 4515 also shows the selection of the 
UI item 4560. 
0402. The fourth stage 4520 illustrates a third-party 
application (e.g., Yelps mobile application) that allows the 
user to add a review about the POI. 
0403. In some embodiments, the information provided by 
a third-party application (e.g., Yelp) may be different for 
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different users based on the user's personal preferences for 
the particular third-party application. In order to determine 
a particular user's preferences, the mapping application 
communicates with the third-party application to determine 
the user's preferences and to retrieve information tailored 
for the user. In some embodiments, in order to display the 
user's personalized information from the third-party appli 
cation, the user must have the third-party application 
installed on the same device that the user is using to run the 
mapping application. Furthermore, the user must also be 
currently logged into the third-party application in some 
embodiments. For example, a user must have the Yelp 
application downloaded on the same device they are using to 
run the mapping application and the user must be logged on 
the Yelp application at the time that they are accessing the 
Yelp feature from the mapping application. If the user 
satisfies these conditions, the particular information about a 
POI that gets displayed using the mapping application for 
the user will be tailored according to their personal prefer 
ences. Thus, different users will see different information on 
the POI based on the user's personal preferences. 
04.04. In order to apply a particular user's preferences, the 
mapping application and the third-party application must 
first verify certain information. The mapping application 
initially verifies with the third-party application that the user 
is currently logged into the third-party application. After 
verifying that the user is currently logged into the applica 
tion, the mapping application forwards data related to the 
particular POI (e.g., identification of the particular POI) in 
which the user is interested to the third-party application. 
The third party application retrieves the information related 
to the POI for the particular user and returns the information 
to the mapping application. The mapping application then 
displays the information “in place' (e.g., without going to 
the third-party application) to the user according to the 
user's preferences in some embodiments. 
0405. In some embodiments, the mapping application 
obtains authentication information (e.g., a token) from the 
third-party application. The mapping application uses this 
token to access the server serving up the information about 
POIs to the third-party application. For instance, the Yelp 
application has been authenticated and authorized to access 
the Yelp server. Then, the mapping application can be 
authorized to access the Yelp server by using the authenti 
cation information obtained from the Yelp application run 
ning on the same device. In these embodiments, the user's 
personal preferences would be maintained by the server so 
that when the mapping application asks for information 
(e.g., reviews) about a POI, the server returns the informa 
tion that is conforming to the user's preferences. In other 
embodiments, it is not required that the user has logged into 
the third party application. In these embodiments, the map 
ping application may have the user log in directly to the 
server through the mapping application. 
0406 FIG. 46 illustrates the two mapping application 
instances running on two different devices for two different 
users 4601 and 4602 (users not shown in the figure) showing 
two different sets of information for the same POI obtained 
from a particular third party application that is running on 
the two different devices. FIG. 46 illustrates the mapping 
application for each user in three stages 4605-4615. 
0407. During the first stages 4605, both users are viewing 
the map view of the mapping application. They have both 
searched for “Little Coffee Shop” using the search bar. Both 
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users are also selecting the arrow (not shown, blocked by 
fingers 4603 and 4604 of the users 4601 and 4602, respec 
tively) to launch the stage of the POI. At the second stages 
4610, the GUI 3800 has been launched. The mapping 
application displays various information regarding the POI. 
including the address, telephone number, URL for the web 
site, and user reviews, as shown. The users 4601 and 4602 
are both also selecting the reviews tab 4550 to obtain 
information regarding user reviews of the coffee shop. 
(0408. At the third stages 4615, the GUI 3800 shows the 
reviews obtained from the third-party application (e.g., 
Yelp). However, the user reviews that are displayed are 
different for the two users 4601 and 4602 because these 
reviews are retrieved based on the user's personal prefer 
ences. The first user sees three reviews by Jane, Bo and Sue 
whereas the second user sees reviews from Jon, Brad and 
Nat. This may occur when the users 4601 and 4602 have 
specified different personal preferences for the particular 
third party application. The first user 4601 may have indi 
cated to the third-party application (i.e., Yelp in this 
example), that the user 4601 only wants to see reviews made 
by “food experts' and thus the reviews from Jane, Bo, and 
Sue who are experts are displayed. The second user 4602 
may have indicated that the user 4602 wants to see reviews 
from everyone, and thus the reviews from Jon, Brad, and Nat 
who may be experts and non-experts are displayed. Thus, 
each user obtains information from the third-party applica 
tion for a particular POI that is customized and tailored to 
their personal preferences. 
04.09 FIG. 47 conceptually illustrates the GUI 3800. 
Specifically, FIG. 47 illustrates in three different stages 
4705-4715 that the mapping application of some embodi 
ments displays a tag on a tab in a stage for a selected POI 
and displays a particular piece of information when the tag 
is selected. 
0410. In some embodiments, the mapping application 
displays a tag on a tab of the GUI 3800 to indicate an entry, 
which would be displayed upon selection of the tab, includes 
special information about the POI. For instance, a tag could 
be a “deal tag that shows the POI has a deal and that 
information about the deal may be included in one of the 
entries that would be displayed upon the selection of the tag 
or the tab that has the tag on it. As such, a tag serves as an 
unread mark that indicates that there is an entry that the user 
has not viewed since the entry was obtained from its 
respective source. 
0411. The first stage 4705 shows the GUI 3800. The 
reviews tab 4450 has a tag 4750 attached to the tab. In some 
embodiments, the tag 4750 appears on the tab 4450 when an 
entry that includes information about the deal of the POI 
exists. The mapping application of different embodiments 
uses different appearances of tags. For instance, in some 
embodiments, the tag resembles a physical tag that is 
attachable to a document. The tag also includes one or more 
dollar signs to indicate that the POI has a money-saving deal 
for the customers of the POI. 

0412. The next stage 4710 displays a selection of the tag 
4750 (e.g., by tapping). The third stage 4715 shows that the 
tag has disappeared from the tab 4450 and an entry for the 
deal is displayed in the information display area 3845. In 
Some embodiments, the mapping application instead 
launches a third-party application or opens up the third 
party's website in a browser application that is running on 
the device on which the mapping application is running. The 
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third-party application or the webpage will then show the 
details of the deal for the selected POI. 
0413 FIG. 48 conceptually illustrates an example of the 
“stage” (e.g., the GUI 3800) of a POI displayed in a display 
area of a device 4820 that provides a relatively large display 
area. An example of Such a device is a tablet device (e.g., 
iPadR) sold by Apple Inc.). Specifically, FIG. 48 illustrates 
in three different stages 4805-4815 a users interaction with 
the mapping application to display the 'stage' for a particu 
lar POI. As illustrated, the device 4820 provides a larger 
screen display area 4825 for viewing the mapping applica 
tion compared to a device that has a relatively small display 
area (e.g., a Smartphone such as iPhone R sold by Apple 
Inc.). The larger display area allows the mapping application 
to efficiently utilize the screen space to display different 
GUIs within the same map view and to minimize Switching 
to different GUI screens. In particular, when a user selects 
the arrow for a particular POI, the mapping application 
opens up the “stage' for the POI directly overlaid on top of 
the map view of the mapping application without changing 
to a new GUI page. 
0414. At the first stage 4805, the mapping application 
displays a pin 4830 and a banner 4835. The banner may be 
the result of a user entering a search query for “Little Coffee 
Shop”. The second stage 4810 illustrates the user selecting 
the arrow 3875 to launch the “stage” for this POI. At the 
third stage 4815, the mapping application has launched the 
GUI 3800 for the stage. The GUI 3800 is displayed in its 
entirety within the map view of the mapping application. In 
Some embodiments, when the user is viewing the mapping 
application in a portrait orientation, the mapping application 
displays the “stage' for a particular POI in its entirety. In 
Some embodiments, when the user views the mapping 
application on a tablet in a landscape orientation, the map 
ping application displays the “stage' for the POI, but the 
user may be required to scroll through the “stage' to view all 
of the information. 

IV. Route Generation 

0415. As mentioned above, the mapping application 
tightly integrates the search and route identification experi 
ence by providing several different ways to get directions. 
One such way is through a selectable direction UI control 
(e.g., button) on the main map view (e.g., in the top left 
corner), which when selected presents a modal interface for 
editing directions and that enables the user to request more 
customized routes, such as routes that do not begin from the 
current location or a walking route instead of just driving 
rOuteS. 

0416. In some embodiments, the mapping application 
allows the user to inspect these customized routes by sliding 
the signs showing maneuver instructions in and out of the UI 
page showing a route. This mode of operation of the 
mapping application is referred to as a route inspection 
mode or (manual) stepping mode, which is one of several 
modes of operation in which the mapping application of 
Some embodiments is capable of operating. Examples of 
these operational modes include a navigation mode, a map 
browsing mode, and the route inspection mode. 
0417. A juncture is where two or more road segments 
meet. A route is a path between a starting location and a 
destination location in the map. A typical route has Zero or 
many junctures along the path between the two locations. A 
maneuver instruction for a juncture in the route identifies the 
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direction of the road segment to advance from the juncture. 
In some embodiments, the mapping application provides the 
user with a maneuver instruction only for some of the 
junctures along the route because the user may not need to 
perform a maneuver at every juncture in the route in order 
to reach the destination location. For instance, the user 
carrying the device may recognize that the user only needs 
to go straight by passing through several junctures until the 
user reaches a juncture at which to make a turn to get to the 
destination location. In this patent application, when a 
juncture has a maneuver instruction to display, that maneu 
ver instruction is referred to as a “step.” 
0418. In the navigation mode, the mapping application of 
some embodiments provides the user with a set of steps for 
a route between the device's current location to a destination 
location. Typically, the mapping application provides the 
user with these steps visually and audibly in the navigation 
mode. When the user carrying the device deviates from the 
route, the mapping application of Some embodiments tracks 
the location of the device and re-calculates a new route from 
the deviated location in order to re-direct the user to the 
destination location from the deviated location. In other 
words, the mapping application of Some embodiments oper 
ating in the navigation mode requires the device to be on a 
route at all times. Also, the mapping application of some 
embodiments operating in the navigation mode displays the 
steps by “popping up' the step rather than sliding the steps 
in and out of the display area. Furthermore, the information 
in the step (i.e., the maneuver instruction) that the mapping 
application displays while operating in the navigation mode 
is dynamic in some embodiments. That is, information Such 
as estimated time of arrival, remaining time of the trip to the 
destination location, remaining distance from the current 
location of the device to the destination location or the next 
juncture with next step, etc. get updated by the mapping 
application as the device is moving along the route. 
0419. In the route inspection mode, the mapping appli 
cation of some embodiments allows the user to slide the 
steps in and out of the display area to inspect each step in the 
route. Alternatively, the mapping application allows the user 
to manipulate the map (e.g., by Zooming in and out, sliding 
the map in different directions) to display different junctures 
in the route. When a juncture with a step is displayed in the 
display area as a result of the user's manipulation of the map. 
the mapping application displays the step by sliding in the 
step (and sliding in and out any intermediate steps between 
the previously displayed step and the currently displayed 
step). In this manner, the user can inspect the route by 
manually sliding the steps in and out of the display area or 
by manipulating the map to display certain junctures of the 
route in the display area. 
0420 A. Route Initiation and Search 
0421 FIG. 49 illustrates an example in terms of four 
stages 4905-4920 of a user's interaction with the mapping 
application to obtain routing directions. Specifically, this 
figure illustrates that the mapping application starts to oper 
ate in the route inspection mode. The first stage 4905 
illustrates the device after the user has selected the direction 
control 160 (not shown in this figure). The first stage 4905 
also illustrates that the user has entered starting and ending 
locations for the route in the starting and ending fields 245 
and 250. 

0422 The second stage 4910 illustrates the selection of 
the route generation control 240. In some embodiments, 
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when the route generation control is selected, the mapping 
application sends the starting and ending locations informa 
tion to a remote server to obtain the routes. The third stage 
4915 shows two routes, route 1 and route 2 which the 
mapping application renders on the map based on the route 
information obtained from the remote server in some 
embodiments. The third stage 4915 also illustrates that the 
mapping application has selected route 1 by default. The 
user selects the start control 4950 for starting the navigation 
according to the selected route. The mapping application of 
Some embodiments starts to operate in the route inspection 
mode upon receiving a selection of the start control 4950. 
0423. The fourth stage 4920 illustrates that the mapping 
application displays an instruction sign 4930, which in some 
embodiments is the first sign of a series of turn-by-turn 
instruction signs (not all of them shown in the figure) for 
browsing the selected route. The mapping application allows 
the user to browse the selected route by sliding the signs 
along a particular axis (e.g., horizontally). These scrollable 
instruction signs are described in detail further below. In 
Some embodiments, the mapping application allows the user 
to browse the selected route when the starting location of the 
selected route is not the user's current location. Also, the 
mapping application of Some embodiments disables or does 
not display the page curl when the mapping application is in 
this mode for allowing the user to browse or inspect a 
selected route as shown in this stage 4920. 
0424. In addition to entering starting and ending locations 
for the route in the starting and ending fields 245 and 250, 
the mapping application of some embodiments allows the 
user to select a route from a list of previously searched 
routes. FIG.50 illustrates an example in terms of four stages 
5005-5020 of a user's interaction with the mapping appli 
cation to obtain routing directions. This example is provided 
in the context of using the direction control 160 to obtain a 
route between two locations. 
0425 The first stage 5005 illustrates the mapping appli 
cation displaying a map of a street view of a city. The user 
is initiating a tap of the direction control 160 located at the 
top left corner of the display next to the search field 165. The 
second stage 5010 next illustrates that the application pres 
ents a search table 5055 with a list of recent route directions 
that the user has previously searched. In this example, the 
user selects a route to a police station as shown. 
0426. The third stage 5015 illustrates the display of a map 
with the selected route between the device's current location 
to the destination for the selected route. This stage 5015 also 
illustrates the selection of the list view control 235. The 
fourth stage 5020 illustrates that the mapping application 
presents a list of turn-by-turn instructions to get to the 
destination. As shown, each instruction in the list includes a 
direction icon 5035 that shows the directions for the par 
ticular turn associated with the instruction. In some embodi 
ments, each instruction in the list looks identical to a 
corresponding instruction sign 4935 described above by 
reference to FIG. 49. 
0427 FIG. 51 conceptually illustrates an example of 
displaying routing directions in a display area of a device 
that is relatively large. An example of Such a device is a 
tablet device (e.g., iPadR) sold by Apple Inc.). Specifically, 
FIG. 51 illustrates in three different stages 5105-5115 a 
users interaction with the mapping application to display a 
set of routing directions. As illustrated, the device provides 
a larger Screen display area for viewing the mapping appli 
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cation when compared to display areas of Smaller devices 
(e.g., a Smartphone Such as iPhone R sold by Apple Inc.). 
The larger display area allows the mapping application to 
efficiently utilize the screen space to display different UI 
items within the map view of the mapping application and 
to minimize changing the UI Screens. For instance, when a 
user selects to view a list of routing directions, the mapping 
application displays the list routing directions directly over 
laid onto the map without changing to a different UI screen. 
0428. The first stage 5105 illustrates a tablet device 5120 
running a mapping application of some embodiments that is 
displaying a map view of a particular route between two 
locations. In particular, the user has obtained a route 
between the user's current location and the location for the 
POI “Pizza Place'. The user may have obtained this route 
through several avenues, including the search feature, plac 
ing pins on the map, and various other mechanisms. The 
mapping application is also displaying a set of floating 
controls, including the list view control 145. 
0429. The second stage 5110 shows that the user is 
selecting the list view control 145 to obtain a list of the 
routing directions. The third stage 5115 illustrates that the 
mapping application now displays the list of routing direc 
tions overlaid on a portion of the map view of the mapping 
application. 
0430. In some embodiments, when the user selects indi 
vidual routing directions from the list of routing directions, 
the mapping application displays the corresponding portion 
of the route associated with the selected routing direction on 
the map. If the corresponding portion of the route is not 
within the currently displayed map region, the mapping 
application shifts the map Such that the region of the map 
that contains the corresponding portion is displayed. 
0431 B. Route Display and Review 
0432. In some embodiments, the mapping application 
allows a user to select and scroll through a set of selectable 
UI items representing the signs of the junctures along a 
selected route when the application presents the identified 
route to the user. As the user Scrolls through each sign, the 
portion of the route associated with the currently in-focus 
sign is presented or highlighted (e.g., through color high 
lighting or through another geometry Such as a circle or 
other mark, marking the portion). This operational mode of 
the mapping application of Some embodiments is referred to 
as a route inspection mode. The mapping application oper 
ating in this mode allows the user to inspect the road by 
manipulating the UI items representing the instructional 
signs of some junctures of the route. In some embodiments, 
the mapping application operates in the route inspection 
mode (1) when the route being inspected is between two 
locations, neither of which is the current location of the 
device on which the mapping application is running, and (2) 
when the route is computed for walking (as opposed to 
driving) directions. 
0433 FIG. 52 illustrates an example of the route inspec 
tion mode in terms of four stages 5205-5220 of the user 
scrolling through a set of Scrollable instruction signs for a 
particular route selected by the user. The first stage 5205 
illustrates the user initiating a selected route between the 
starting and ending locations by tapping on the start control 
in the top bar 140. As described above, the second stage 
5210 illustrates the first scrollable sign 5225 (a selectable UI 
item) that is presented for the particular route, as indicated 
by the “1 of 3’ text displayed at the center on the top bar 140. 


































