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(57) Abstract: Devices, methods, and machine-readable media to facilitate intuitive comparison and selection of calculated naviga-
tion routes are disclosed. An electronic device for navigation includes a touch- sensitive screen and a processing module for display -
ing a map, calculating a number or navigation routes simultaneously on the touch-sensitive screen, and receiving a selection of a
route. Callouts, or markers for presenting key information about each route, are also displayed discretely on the map. Navigation
tiles including key route information and route pictorials can also be created and displayed for each calculated route.
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DEVICES AND METHODS FOR COMPARING AND
SELECTING ALTERNATIVE NAVIGATION ROUTES

Background

[0001] Many portable electronic devices are capable
5 of displaying maps and providing navigational

assistance to a user. Such navigational assistance
often requires the device to calculate one or more
possible routes from a starting point to a destination.
What are needed are devices, methods, and machine-

10 readable media to facilitate intuitive comparison and
selection of calculated navigation routes on a portable

electronic device.

Summary

[0002] Deviceg, methods, and machine-readable media
15 to facilitate intuitive comparison and selection of
calculated navigation routes are disclosed.
[0003] According to some embodiments, a number of
calculated navigation routes can be displayed on a map.
Each route may be highlighted in a manner that allows
20 each route to be easily differentiated. For example,
each route may be identified with different color or
highlighting gchemes and/or may be identified by an

unobtrusive callout. As disclosed herein, a callout
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refers to a marker that provides identifying
information about a particular route.

[oC04] According to some embodiments, a user may
choose a particular route from a number of displayed
routes. Routes may be selected by tapping a touch-
sensitive screen display in the area along a particular
route and/or the area over the callout associated with
a particular route or using any other suitable method,
including using a mouse, keyboard, or voice-recognition
input mechanism. When a particular route has been
selected, the other routes may still be displaved,
though 1less prominently. For example, prior to a
route being selected, all available calculated routes
may be highlighted with bright colors. Once a
particular route has been selected, the highlight
colors for the unselected routes can change to more
subdued tones. Furthermore, any callouts asscociated
with unselected routes may be removed, faded, made
smaller, or otherwise de-emphasized once a particular
route has been chesen. Similarly, the selected route
may be displayed more prominently than it was prior to
being selected.

{0005} A callout for a particular route can contain
basic identifying information about that route. For
example, the name, distance, and estimated travel time
for a route may be displayed in the callout. The
calculated routes may be prioritized based on a set of
user preferences. User preferences may indicate that a
user would like to avoid toll roads, avoid traffic,
minimize travel distance, minimize travel time, take a
scenic route, etc. Based on the user preferences, the
device can provide calculated routes in an order that

colncides with the user's preferences. For example,
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'Route 1' may be the route that most closely matches
the user's preferences and 'Route 2' would match the
user's preferences lesg than 'Route 1' but better than
‘Route 3,' and so con. The device may also name the
routes according to their dominant characteristics
{e.g., 'Minimum Travel Time,' 'Minimum Travel
Distance, ' or 'Scenic Route').

[0006] According to some embodiments, the device can
display a context-appropriate menu in response to a
user input. For example, 1if the device is in a route
gselection mode, the user may tap and hold the screen in
order to display a menu with options appropriate for
that screen, including options to display points of
interest, traffic, or terrain. Context-appropriate
menus may also vary based on whether the device is in a
'car mode, ' a 'walking mode,' or a 'transit mode,' for
example.

[0007] According to some embodiments, the device may
display a map zoomed-in intelligently along a
particular route. The level of zoom may depend on, for
example, a speed limit, the user's current speed,
distance to the next turn, traffic, etc. When the map
is zoomed-in on a particular route, callouts for other
routes may be displayed to indicate valuable
information about the routes, including the direction
and distance to the route from the zoomed-in location.
[0008] The device may also provide various
alternative route-selection user interfaces. For
example, the device may display a number of route tiles
on a touch-sensitive screen. The tiles can include
identifying route information, including, but not
limited to, the route name, route distance, estimated

travel time. The tile may alsco include an overview of
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the route including the names of major roads along the
route (for walking and/or driving modes of operation)
and indications of where the route reguires the user to
turn or proceed to an on or off-ramp.

{00091 According to further embodiments, the device
may recalculate alternative routes while the user is in
transit. For example, the device may automatically
regenerate new alternate routes while a user is
travelling on one route from the original starting
point to the destination. The alternate routes may be
generated continuocusly, at predetermined intervals, or
upon the occurrence of an event {e.g., upon the device
receiving information regarding a traffic accident
along the current route). The user may also request
new alternate routes.

{0010} A user may alsc add one or more detours to
the current route according to one or more embodiments.
For example, the user may choose to display points of
interest ("POI") along the route. The user can then
choose to navigate to one or more of the POIs by
tapping the area of the touch-sensitive screen where
the POI ig displayed. The user may be given the option
to reset the chosen POI as the new destination, or
simply as a waypoint along the route. According to
some embodiments, some POIs may be automatically
displayed if certain criteria are met (e.g, gas
stations may be displayed if a user is in driving mode
and travelling more than a predetermined distance) .
fcO011] Some embodiments include one or more
application programming interfaces (APIs) in an
environment with calling program code interacting with
other program code being called through the one or more

interfaces. Various function calls, messages or other
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types of invocations, which further may include various
kinds of parameters, can be transferred via the APIs
between the calling program and the ccde being called.
In addition, an API may provide the calling program
code the ability to use data types or classes defined
in the API and implemented in the called program code.
[o012] At least certain embodiments include an
environment with a calling software component
interacting with a called software component through an
API. A method for operating through an API in this
environment includes transferring one or more function
calls, messages, other types of invocations, or

parameters via the APT.

Brief Description of the Drawings

[0013] The above and other aspects and advantages of
the invention will become more apparent upon
consideration of the following detailed description,
taken in conjuncticn with accompanying drawings, in
which like reference characters refer to like parts
throughout, and in which:

[0014] FIG. 1 shows an illustrative screen shot of a
map with several alternative routes displayed
gimultanecusly in accordance with various embodiments;
{00151 FIG. 2 shows an illustrative screen shot of a
zoomed-in map with several alternative routes displayed
simultanecusly in accordance with various embodiments;
foole6] FIG. 3 shows an illustrative screen shot of a
list of navigation tiles in accordance with various
embodiments;

foo1i7l FIG. 4 shows an illustrative screen shot of
navigation tiles in accordance with various

embodiments;
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fco1sl FIG. 5 shows an illustrative screen shot of a
navigation tile in accordance with various embodiments;
[o019] FIG. 6 shows an illustrative screen shot map
with several alternative routes displayed

5 simultanecusly in accordance with various embodiments;
[0020] FIG. 7 shows an illustrative screen shot of

an electronic device in accordance with various

embodiments;
{00211 FIG. 8 shows a flowchart of a method for
10 comparing and selecting alternative navigation routes

in accordance with various embodiments;

fo022] FIG. 9 shows a flowchart of a method for
comparing and selecting alternative navigation routes
in accordance with various embodiments;

15 [0023] FIG. 10 shows a flowchart of a method for
comparing and selecting alternative navigation routes
in accordance with various embodiments;

[0024] FIG. 11 is a schematic view of an
illustrative touch I/0 device that can receive touch

20 input for interacting with a computing system via wired
or wireless communication channel in accordance with
gome embodiments of the invention;

{0025} FIG. 12 is a block diagram of an illustrative
system for providing alternative navigation routes in

25 accordance with some embodiments of the invention;
foo2e6] FIG. 13 is a block diagram illustrating an
exemplary API architecture in accordance with some
embodiments of the invention; and
[c027] FIG. 14 is a block diagram of an illustrative

30 software stack by which applications can make calls to
Services A or B usging APIs in accordance with some

embodiments of the invention.
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Detailed Degcription of the Disclosure

[oo28] FIG. 1 shows an illustrative screen shot of
map 100 with several alternative routes displayed
simultaneously in accordance with various embodiments.
Map 100 is displayed in landscape mode (i.e., the
display is wider than it is tall); however, map 100 may
also be displayed in portrait mode (i.e., with the
display taller than it is wide). The display mode can
be based on the current orientation of the device
{e.g., using an accelerometer contained in the device)
or the user can choose to lock the display into one
preferred mode or the other.

[0029] Map 100 includeg a number of relevant
navigational elements including: highways H1, H2, H3,
H4, and Hé; secondary roads R111, R113, R115, and R117;
route callouts 101, 102, 103, 104, and 105; starting
point 107 and destination point 109; ocean 120, river
121, bridge 122, and tunnel 123; context-appropriate
menu 142 and compass 144; sidebar 140; and topbar 130,
including preferences button 132, navigation-mode
button 134, and start button 136. Map 100 may be
displayed upon the user indicating that he or she
desires to travel by car from starting point 107 in
Clarksville to destination point 1098 in Benningtomn.
{0030} Route callouts 101, 102, 103, 104, and 105
corresponding to Route 1, Route 2, Route 3, Route 4,
and Route 5, respectively, identify the available
alternate routes generated by the device. The roads
along each route can be highlighted such that each
route 1s easily identifiable and distinguishable from
the other routes. For example, each route may be
highlighted in a different color. Roads displayed on
map 100 that are not along any of the calculated routes

- 7 -
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may be digplayed in a more discrete color and/or in
thinner lines than roads that are along one or more
routes.

[0031] The route callouts in wmap 100 only display
the names given to each route, but can, according to
some embodiments, disgplay more information, including
distance and estimated travel time for the
corresponding route. The amount of information
displaved in a callout may be adjusted by the user.
For example, the user can indicate a preference to
display only the route name in the callout, force the
callout to display an additional information field
{e.g., the route distance), or display as much
information as space permits. According to some
embodiments, a user can tap and hold a callout on the
touch-sensitive screen to display additional
information associated with the route. For example, if
a callout normally only displays the route name,
tapping and holding the callout or its assoclated route
can result in additional information being displayed,
including travel distance and time. In order to
display the additional information, the callout may be
made larger temporarily, Or a pop-up type box may
appear on the screen. Route callouts may generally be
displayed on map 100 in a manner that does not obscure
any important map elements (e.g., major roads and
intersections, cities, towns, etc.).

[0032] According to some embodiments, a user can
choose a particular route from among the routes
displayed on map 100 by tapping the touch-gsengitive
screen anywhere along the route or by tapping the
callout associated with the desired route. Other

embodiments may allow a user to use other means of
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selecting a route, including but not limited te, using
a mouse or kevboard, speaking the route name, or using
any other suitable method. Once a user has selected a
particular route, the route can be distinguished from

5 the other unselected routes in any suitable manner.
For example, the gselected route may be highlighted even
more prominently than it was prior to selection by
using a brighter color, thicker lines, and/or
increasing the size of the associated callout. Route 3

10 on map 100 has been highlighted using double lines to
indicate that the user has selected that route to
travel from starting point 107 to destination
point 109. Alternatively or additionally, unselected
routes can be faded or otherwise de-emphasized. For

15 example, unselected routes like Route 1 and Route 2 on
map 100 may be faded, displayed in a more subdued
color, or displayed with thinner lines. Similarly, the
callouts associated with unselected routes can be
faded, made smaller, or otherwise de-emphasized.

20 [0033] Calculated routes can be pricritized based on
a set of user preferences. For example, the user
preferences may indicate that a user would like to
avoid toll roads, avoid traffic, minimize travel
distance, minimize travel time, take a scenic route,

25 travel on a particular rocad, or stop at a POI en route.
The device can calculate which routes best match the
user's preferences and rank each route accordingly.
Data about the five calculated routes on map 100 is
displayed in sidebar 140. Routes 1-5 are prioritized

30 by travel distance (i.e., Route 1 has the shortest
distance and Route 5 has the longest).

[0034] Sidebar 140 can provide the user with

relevant, context-appropriate information in a manner
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that does not affect the readability of map 100.
Sidebar 140 is located discretely on the side of the
display and shows key information regarding five
calculated routes that may allow a user to determine
which route is best; however, according to some
embodiments, sidebar 140 may be placed in any
appropriate section of the screen or omitted
completely. Sidebar 140 also need not be displayed
simultaneously with the routes. For example, the
information displayed in sidebar 140 may be accessed
via a context-gpecific menu and displayed in a separate
window. In other contexts, a sidebar may provide other
relevant information. For example, during navigation
the sidebar may present the user with details about
travel speed, distance to the destination, estimated
arrival time, nearby POIs, etc. As with callouts, the
amount and type of information displayed in the sidebar
may be customized by the user.

fo035] Context-appropriate menu 142 can be accessed
to perform various functions that are relevant to the
currently displayed screen. While the device is in
route-selection mode {(i.e., as displayed on map 100)
menu 142 may provide options to enter a list mode
{discussed in detail below with respect to FIG. 3),
hide the sidebar, show traffic, show POIs, and show
terrain. If a user decides to show terrain, the roads
and highlighted routes may be altered such that they
remain easily visible and distinguishable. Menu 142
may be accessed in any suitable manner, including but
not limited to tapping and holding the touch-screen
display.

[00361] Map 100 can also include topbar 130. Topbar
130 can be disposed at the top of the display and

- 10 -
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contain high-level options that are always relevant.
Por example, topbar 130 can include several virtual
buttons, such as preferences button 132, navigation-
mode button 134, and start button 136, which can be
activated by tapping the buttons on the touch-screen
display. Activating preferences button 132 can provide
the user with a set of customizable options {(discussed
in detail below with respect te FIG. 7). Navigation
mode button 134 provides the user with an easy way to
switch between available navigation modes (i.e.,
driving, transit, and walking modes). Activating Start
button 136 may begin navigaticn along the selected
route (e.g., Route 3).

[0037] Compass 144 can be displayed in a portion of
map 100 to provide directional context for the map
without obscuring any important map elements.

[0038] FIG. 2 shows an illustrative screen shot of a
zoomed-in map 200 with several alternative routes
displayed simultaneously in accordance with wvarious
embodiments. Map 200 displays a subsection of the area
displayed in map 100 of FIG. 1 while in navigation
mode. In particular, map 200 is zoomed in around the
current location of the device while the user is
traveling on highway H4 en route from the starting
point to the destination. Because the device is in
navigation mode, start button 136 of FIG. 1 can change
to end button 236 of FIG. 2. Starting point 107 and
destination point 109 (see FIG. 1} are not vigible on
map 200; however, callouts 210 and 212 indicate the
direction to each of those points, respectively.
Callouts 101, 102, 104, and 105 indicate the direction
to each alternate unselected Routes 1, 2, 4, and 5,

regpectively.
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fc039] The level of zoom for map 200 can be
automatically determined based on a number of factors
including, but not limited to the user's current speed,
the current speed limit, the distance to the next turn,

5 and/or the distance to PQIs. For example, if the user
is moving relatively quickly along a route and the
distance to the next turn is relatively far, the map
can be zoomed to a level that digplays a large portion,
if not all, of the map. Such a zoomed-out view can

10 provide the user with context, including how far they
are along the route. However, as the user approaches a
turn or other location where more detail would be
useful (e.g., as the user approaches a POI or the
destination) the map can be automatically zoomed in to

15 a level that provides a useful amount of detail.
{00401 Zooming in and out can be accomplished
seamlessly by gradually zooming in or out based on at
least the factors listed above. For example, a user
traveling down a highway at a relatively high speed may

20 be presented with a map view that is zoomed out very
far. However, as the user approaches a POI (e.g., a
rest area along the highway}, the map may gradually
zoom in to show the user precisely where the POI is
located. 1In the event that a user is driving

25 relatively slowly through a neighborhood, the map view
may remain zoomed in te a very detailed level the
entire time. Map 200 is uses a top-down view with the
map oriented such that north is up and south is down
even though the user is traveling north to south along

30 highway H4. According to some embodiments, the angle
and orientation of the map view can be altered to
coincide with the point of view of the user. For

example, a user driving south along highway H4 may be
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presented with a map view displaying a view cof the
highway facing south from a low-elevation point of
view.

[0041] Sidebar 240 can disgplay a number of fields
with information relevant to the user's trip, including
the user's current speed, the current speed limit, the
egtimated time of arrival ("ETA'"), distance traveled,
distance remaining, and options to show various POIs.
Each of the fields in gsidebar 240 may be collapsed, for
example by tapping the field, in order to provide more
gspace to digplay additional information.

foo42] The POI section of sidebar 240 indicates that
the user has chosen to display gas stations along the
route. Icons 220 and 222 represent two gas stations
that are currently visible on map 200. Icon 220 is
highlighted, indicating that the user selected it
{e.g., by tapping it). Selecting icon 220 can,
according to some embodiments, result in the display of
context~-appropriate menu 242. Menu 242 can allow the
user to set the location of icon 220 as either the new
destination or add the location as a waypoint on the
way to the original destination point (i.e.,
destination point 109 of FIG. 1).

[0043] Tapping one of the callouts 101, 102, 103,
104, 105, 210, or 212 can result in altering the map
view and the informaticn displayed in callout 240. For
example, tapping callout 212 may result the map
changing to a zoomed-in view of the area around the
destination. Similarly, the information in sidebar 240
may change to display a wider range of POIs near the
destination. For instance, the list of POIs may expand
to include hotels and/or specific well-known tourist

attractions {e.g., stadiums and museums). Tapping a
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callout for an alternate route (e.g., callout 101 for
Route 1) may provide the user with information
regarding navigation to or by that route. For example,
the user may decide, while travelling on Route 3, to
5 switch to Route 4. The device may provide the user

with information regarding the distance to Route 4 and
an estimation of how much time the route change is
expected to add or subtract from the trip.
{0044] After a user has navigated along one route

10 for a period of time, the originally calculated
alternate routes may become irrelevant to the user.
Therefore, according to some embodiments, the device
can recalculate alternate routes while a user is
navigating from one point to another. Alternate routes

15 may be generated continuously or at predetermined
intervals. For example, a user may choose to deviate
from the selected navigation route for any number of
reascons (wrong turns, detours, rest stops, etc.) and
could benefit from having the ability to choose from a

20 set of routes calculated from their current location.
Alternate routes may also be calculated upon the
occurrence of an event (e.g., upon the device receiving
information regarding a traffic accident along the
route). So, if the device receives notification that

25 there is a traffic jam along the selected route,
alternative routes can be calculated based on the
user's current location. The user can select one of
the new routes by tapping the route or tapping the new
callout associated with the desired route. Newly

30 calculated alternate routes may also be manually
reguested by the user.
[0045] FIG. 3 shows an illustrative screen shot of a

list 300 of navigation tiles in accordance with various
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embodiments. List 300 shows navigation tileg 301, 302,
and 303, which correspond to Route 1, Route 2, and
Route 3 (e.g., of FIG. 1). DNavigation tiles 301, 302,
and 303 include a relatively simple pictorial view of
5 each route on the right-hand side and relatively

detailed text information about the routes on the left-
hand side. If more calculated routes exist, the user
can scroll down (e.g., by dragging a finger upward on
the touch-sensitive screen} to view the additional

10 routes. The position of the screen relative to the
entire list of navigation tiles may be indicated by the
location of scrollbar 250. A user may select a
particular route by tapping the desired navigation
tile. Once the desired route ig selected, the user can

15 tap start button 136 to begin navigation.
[0046] Navigation tiles 301, 302, and 303 may
provide more detailed text information than can be
displayed in a full map view (e.g., map 100 of FIG. 1).
For example, in addition to the distance and estimated

20 travel time, a navigation tile may also include
information regarding the cost of tolls along the route
and traffic status with traffic pictorials 360, 361,
and 362. Navigation tile 302 includes red-light
traffic pictorial 361, which indicates a traffic

25 problem along the route. The location of the traffic
issue is shown on the route pictorial by icon 363.
Acceording to some embodiments, the user can tap icon
363 to get detailed description 364 of the traffic
issue.

30 {00471 The route pictorials may also include route-
change indicators 370, 371, 372, 373, and 374. Route-
change indicators can provide a user with a clear

understanding of the number and locations of route
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changes {(e.g., turns, on-ramps, and off-ramps) along
the route, which may otherwise be difficult to
determine without the benefit of a fully detailed map.
[oo48] FIG. 4 shows an illustrative screen shot of
navigation tile selector 400 in accordance with various
embodiments. As an alternative to list 300, navigation
tiles may be slid back and forth. Status bar 410 may
indicate how many calculated routes are available and
which route is currently being displayed. Screen shot
400 shows navigation tile 403 situated between
navigation tiles 402 and 403. Status bar 410 indicates
that navigation tile 403 is the third of five available
navigaticn tiles.

[0049] FIG. 5 shows an illustrative screen shot of
navigation tile selector 500 in accordance with various
embodiments. Navigation tile selector is very similar
to selector 400, except that it employs buttons 510 and
511 to choose between available navigation tiles.

Title 512 indicates which navigation tile is actively
being displayed and how many navigation tiles are
available to choose from.

fco501 FIG. 6 shows an illustrative screen shot of a
map 600 with several alternative transit routes
displayed simultaneocusly in accordance with various
embodiments. A user can enter transit mode by tapping
the transit section, represented by a pictorial of a
bus, of navigation mode button 134. The transit
section of navigation mode button 134 is shaded to
indicate that it isg the active navigation mode. When
the device enters transit mode, several public
transportation routes can be calculated from starting
point 107 to destination point 109. Map 600 shows

three different transit options {(train, bus, and
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ferry); however, any other transit options, such as
subways, trolleys, and taxis, may be included in other
embodiments. Legend 642 may be displayed to show a
user the pictorial representations of the available

5 transit options. As with the driving routes, each
transit route can be highlighted simultaneously and in
different colors so that they are easily
distinguishable from one another. A user can choose a
particular transit route by tapping the touch-sensitive

10 screen anywhere along the route, or by tapping the
callout associated with the desired, route.
{00511 Sidebar 640 can include collapsible fields
643, 644, 645, and 646, representing train schedules,
bus schedules, ferry schedules, and route information,

15 regpectively. Tapping any one of the schedule
fields 643, 644, or 645 may display scheduling
information for that mode of transit. For example,
tapping train schedule field 643 can give the user
information about train schedules for the different

20 calculated routes. According to some embodiments,
schedules accessed by tapping fields 643, 644, and 645
may reside on a third party server {(e.g., a website)
and reguire the user to view the schedules in another
application (i.e., a web browser). In other

25 embodiments, the device can automatically download
transit schedules and provide the scheduling
information directly in the navigation application. If
the user chooses one particular route, schedule
information may only be provided for the transit

30 options relevant to that route. For example, 1f Route
2 ig chosen from map 600, tapping bus schedule field
644 may only display the schedule for bus routes along

Route 2.
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fco52] Route information field 646 in sidebar 640
can display key information regarding each calculated
route. For example, the travel time and total price
can be displayed for each calculated route. The

5 estimated travel time and total price can be calculated
from time and fee schedules downloaded to, or otherwise
accessed by, the device. Time estimations can be
dynamic and take into account the current time and the
scheduled arrival time of each transit option. For

10 example, 1if the train departing from Clarksville at
starting point 107 departs every hour, the estimated
travel time may include the amount of time between the
current time and the next departure as well as the lag
time between connecting from the train to the ferry at

15 route change indicator 672 and the ferry to the bus at
route change indicator 674, thereby giving an
estimation of the total door-to-door time and not
simply an aggregate of the time spent on each transit
option.

20 [0053] Route change indicators 671, 672, 673, and
674 may be displayved in order to show the user where
they will be required to change transit options. For
example, the user will have to change from a train to a
bus at the point indicated by route change indicator

25 671 along Route 1. In the event that it is not clear
which route a particular route change indicator is
associated with, the indicator may be highlighted in
the color matching the route, or otherwise identified.
FPor example, route change indicator 673 is along both

30 Route 2 and Route 4; however, it only applies to Route
4 {a user traveling along Route 2 will remain on the
bus, while a user traveling along Route 4 will change

from a bus to a ferry at the point indicated at route

- 18 -



WO 2012/167148

10

15

20

25

30

change indicator 673). On map 600, the Route(s)
associated with particular route change indicators are
listed in parentheses after the 'A' symbel. If a
particular route change indicator applies to more than
one route, each associated route can be identified
{e.g., route change indicator 674 is associated with
Route 3 and Route 4).

[c054] FIG. 7 shows an illustrative gcreen shot of
an electronic device 700 in accordance with various
embodiments. Device 700 includes screen 780, route
priority menu 781, callout display menu 782, and input
mechanism 783. Screen 780 shows a disgplay of a
preferences menu (e.g., the menu that would be
displayed by tapping preferences button 132 of FIG. 1).
Route pricrity menu 781 contains opticons that can allow
device 700 to calculate navigational routes according
to a user's preferences. A user can rank options in
the route priority list according to their relative
importance to the user. For example, menu 781 shows
Min. Distance as the number one ranked option and Min.
Time as the second. However, a user may choose to
reorder the list. To reorder the list, a user may, for
instance, tap and hold an option and drag it to the
desired position in menu 781. A user may also choose
to uncheck any of the options in order to remove that
option from route calculations.

[0055] Callout display menu 782 controls the
information that is provided to a user in callouts
{e.g., callout 101 of FIG. 1). The options in menu 782
are not exhaustive and additional options may be added
by the user or via scftware updates. Because callouts
are designed to be unobtrusive, the user can rank the

options in the order of personal preference. If all

- 19 -

PCT/US2012/040550



WO 2012/167148 PCT/US2012/040550

10

15

20

25

30

fields cannot be displayed in a callout, the fields may
be displayed in the order they are ranked in menu 782.
For example, if the options are set as in menu 782 and
there is only enough space to digplay two fields in a
callout, only the Route Name and Total Distance may be
displayed. Additional fields may be displayed if a
user desires, for example, by tapping and holding the
callout.

{00561} FIG. 8 shows a flowchart of a method 800 for
comparing and selecting alternative navigation routes
in accordance with various embodiments. Method 800
begins at step 801 and proceeds to step 803, in which a
number of navigation routes are calculated and
navigation tiles are prepared. Navigation rocutes may
be calculated in order to satisfy a set of user
preferences. For example, a number of navigation
routes may be calculated to coincide with the user
preferences set in route priority menu 781 of FIG. 7.
Navigation tiles may then be prepared for each route by
generating a pictorial representation of each
navigation route along with text information associated
with the route.

{00571 In step 805, navigation tiles can be
displayed on a screen with the pictorial representation
of a navigation route and details about the route. For
example, as described above with respect to FIG. 3,
each navigation tile may include a simple pictorial
depiction of the route associated with that tile, where
the pictorial may include textual information regarding
major roads and turns along the route. The detailed
information may include helpful data associated with
the route such as distance, travel time, tolls, and

traffic. In some embodiments, the navigation tiles may
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be displayed in a list, like navigation tilesg 301, 302,
and 303 of FIG. 3. 1In further embodiments, a user may
browse through the displayed navigation tiles by
sliding the navigation tiles back and forth as
described with respect to FIG. 4, using buttons as
described with respect to FIG. 5, or using any other
suitable method.

[0058] In step 807, the device can recelve a
selection of a navigation tile. A particular tile may
be selected, for instance, by tapping the tile on a
touch-sensitive screen. Once a navigation tile has
been selected, a more detailed map, such as the maps
depicted in FIG. 1, FIG. 2, and FIG. 6, which
corresponds to the navigation tile selected at step 807
may be disgplayed.

{0059] FIG. 9 shows a flowchart of a method 900 for
comparing and selecting alternative navigation routes
in accordance with various embodiments. Method 900
begins at step 901 and proceeds to step 903 in which a
map including geographical identifying information is
displayed at a first one of several zoom factors. For
example, the zoom factor may result in the entire route
{e.g., from the start point to the destination) being
displayed. Alternatively, the zoom factor may result
in only a portion of the route being displayed (e.g.,
the area immediately surrounding the user's current
position) .

[0060] At step 905, navigation routes superimposed
over the map may be displayed. Each navigation route
can have the same starting and destination points, and
each navigation route may be identified by an
associated callout. For example, various routes

between the starting and destination points and their
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associated callouts may be superimposed on the map,
which is displayed at the first zoom factor. As
described with respect to FIG. 1, the zoom factor may
allow for each navigation route to be displayed in its
entirety. However, as described with respect to

FIG. 2, at other zoom factors only portions of some
routes may be displayed.

[0061] At step 907, where to place each of the
callouts on the map so that each callout identifies its
agsociated navigation route for the first zoom factor
may be determined. For example, if each navigation
route is displayed in its entirety at the first zoom
factor, the callouts may be displayed such that they
clearly and unobtrusively identify their associated
navigation routes. Alternatively, if only portions of
some routes are displayed at the first zoom factor,
callouts may indicate variocus information about routes
that are not displayed, including the distance and
direction to those routes from a user's current
position. At step 208, the callouts for each displayed
navigation route can be displayed in the place
determined for the first zoom factor.

{00621 FIG. 10 shows a flowchart of a method 1000
for comparing and selecting alternative navigation
routes in accordance with various embodiments.

Method 1000 beging at step 1001 and proceeds to

step 1003 in which a map including a plurality of
routes is displayed. At step 1005, a navigational
route may be overlaid on top of two or more routes.

The navigational roué may include start and destination
points. The map may be, for example, map 600 of FIG. 6
with routes associated with route callouts 601, 602,

603, and 604.
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[c063] At step 1007, a route change indicator may be
displayed at a transition point between the two routes.
For example, in transit mode, a route change indicator
may indicate where a user will be required to change

5 transit options (e.g., from ferry to bus or from train
to ferry. In other embodiments, route-change
indicators may indicate where a user will be required
to turn (or take other appropriate action).
{o064] It is to be understood that the steps shown

10 in methods 800, 900, and 1000 are merely illustrative
and that existing steps may be modified or omitted,
additional steps may be added, and the order of certain
steps may be altered.

[0065] Moreover, the methods described with respect

15 to FIGS. 8-10, as well as any other aspects of the
invention, may each be implemented by software, but may
also be implemented in hardware, firmware, or any
combination of software, hardware, and firmware. They
each may also be embodied as machine-readable code

20 recorded on a machine-readable medium. The machine-
readable medium may be any data storage device that can
store data that can thereafter be read by a computer
system. Examples of the machine-readable medium may
include, but are not limited to, read-only memory,

25 random-access memory, flash memory, CD-ROMs, DVDg,
magnetic tape, and optical data storage devices. The
machine-readable medium can also be distributed over
network-coupled computer systems so that the machine-
readable code i1s stored and executed in distributed

30 fashion.

[0066] Described embodiments may include touch I/0
device 1101 that can receive touch input for

interacting with computing system 1103 (FIG. 9) via

- 23 -



WO 2012/167148 PCT/US2012/040550

wired or wireless communication channel 1102. Touch
I/0 device 1101 may be used to provide user input to
computing system 1103 in lieu of or in combination with
other input devices such as a keyboard, mouse, etc.

5 One or more touch I/0 devices 1101 may be used for
providing user input to computing system 1103. Touch
I/0 device 1101 may be an integral part of computing
gystem 1103 (e.g., touch screen on a laptop) or may be
separate from computing system 1103.

10 [0067] Touch I/0 device 1101 may include a touch
sensitive panel which is wholly or partially
transparent, semitransparent, non-transparent, opague
or any combination therecf. Touch I/0 device 1101 may
be embodied as a touch screen, touch pad, a touch

15 gscreen functioning as a touch pad (e.g., a touch screen
replacing the touchpad of a laptop), a touch screen or
touchpad combined or incorporated with any other input
device (e.g., a touch screen or touchpad disposed on a
keyboard) or any multi-dimensional object having a

20 touch sensitive surface for receiving touch input.
[0068] In one example, touch I/0 device 1101
embodied as a touch screen may include a transparent
and/or semitransparent touch gensitive panel partially
or wheolly positioned over at least a portion of a

25 digplay. According to this embodiment, touch I/0
device 1101 functions to display graphical data
transmitted from computing system 1103 (and/or another
source) and alsc functions to receive user input. In
other embodimentsg, touch I/0 device 1101 may be

30 embodied as an integrated touch screen where touch
sensitive components/devices are integral with display
components/devices. In still other embodiments a touch

screen may be used as a supplemental or additional
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display screen for displaying supplemental or the same
graphical data as a primary display and to receive
touch input.
[0069] Touch I/0 device 1101 may be configured to

5 detect the location of one or more touches or near
touches on touch I/0 device 1101 based on capacitive,
resistive, optical, acoustic, inductive, mechanical,
chemical measurements, or any phenomena that can be
measured with respect to the occurrences of the one or

10 more touches or near touches in proximity to touch I/0
device 1101. Software, hardware, firmware or any
combination thereof may be used to process the
measurements of the detected touches to identify and
track one or more gestures. A gesture may correspond

15 to stationary or non-stationary, single or multiple,
touches or near touches on touch I/0 device 1101. A
gesture may be performed by moving one or more fingers
or other cbjects in a particular manner on touch I/0
device 1101 such as tapping, pressing, rocking,

20 scrubbing, twisting, changing orientation, pressing
with varying pressure and the like at essentially the
same time, contigucusly, or consecutively. A gesture
may be characterized by, but is not limited to a
pinching, sliding, swiping, rotating, flexing,

25 dragging, or tapping motion between or with any other
finger or fingers. A single gesture may be performed
with one or more hands, by one or more users, oOr any
combination thereof.

[0070] Computing system 1103 may drive a display

30 with graphical data to display a graphical user
interface {GUI). The GUI may be configured to receive
touch input via touch I/0 device 1101. Embodied asz a
touch screen, touch I/0 device 1101 may display the
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GUI. Alternatively, the GUI may be displayved on a
display separate from touch I/0 device 1101. The GUI
may include graphical elements displayed at particular
locations within the interface. Graphical elements may
include but are not limited to a variety of displayed
virtual input devices including virtual scroll wheels,
a virtual keyboard, virtual knobs, wvirtual buttons, any
virtual UI, and the like. A user may perform gestures
at one or more particular locations on touch I/0C device
1101 which may be associated with the graphical
elements of the GUI. In other embodiments, the user may
perform gestures at one or more locations that are
independent of the locationsg of graphical elements of
the GUI. Gestures performed on touch I/0 device 1101
may directly or indirectly manipulate, control, modify,
move, actuate, initiate or generally affect graphical
elements such as cursors, icons, media filesg, lists,
text, all or porticns of images, or the like within the
GUI. For instance, in the case of a touch screen, a
user may directly interact with a graphical element by
performing a gesture over the graphical element on the
touch screen. Alternatively, a touch pad generally
provides indirect interaction. Gestures may also
affect non-displayed GUI elements (e.g., causing user
interfaces to appear) or may affect other actions
within computing system 1103 (e.g., affect a state or
mode of a GUI, application, or operating system).
Gestures may or may not be performed on touch I/0
device 1101 in conjunction with a displayed cursor.

Por instance, in the case in which gestures are
performed on a touchpad, a cursor {(or pointer) may be
displayed on a display screen or touch screen and the

cursor may be controlled wvia touch input on the
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touchpad to interact with graphical objects on the
display screen. 1In other embodiments in which gestures
are performed directly on a touch screen, a user may
interact directly with objects on the touch screen,
with or without a cursor or pointer being displayed on
the touch screen.

[0071] Feedback may be provided to the user via
communication channel 1102 in response to or based on
the touch or near touches on touch I/0 device 1101.
Feedback may be transmitted optically, mechanically,
electrically, olfactory, acoustically, or the like or
any combination thereof and in a variable or non-
variable manner.

[0072] Attention is now directed towards embodiments
of a system architecture that may be embodied within
any portable or non-portable device including but not
limited to a communication device (e.g. mobile phone,
smart phone), a multi-media device (e.g., MP3 player,
TV, radio), a portable or handheld computer (e.g.,
tablet, netbook, laptop), a desktop computer, an All-
In-One desktop, a peripheral device, or any other
gystem or device adaptable to the inclusion of system
architecture 1200, including combinations of two oxr
more of these types of devices. FIG. 12 is a block
diagram of one embodiment of system 1200 that generally
includes one or more computer-readable mediums 1201,
processing system 1204, Input/Output (I/0) subsystem
1206, radio freguency (RF) circuitry 1208 and audio
circuitry 1210. These components may be coupled by one
or more communication buses or signal lines 1203.

[0073] It should be apparent that the architecture
shown in FIG. 12 is only one example architecture of

gsystem 1200, and that system 1200 could have more or
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fewer components than shown, or a different
configuration of components. The various components
shown in FIG. 12 can be implemented in hardware,
gsoftware, firmware or any combination thereof,

5 including one or more signal processing and/or
application specific integrated circuits.
[0074] RF circuitry 1208 is used to send and receive
information over a wireless link or network to one or
more other devices and includes well-known circuitry

10 for performing this function. RF circuitry 1208 and
audio circuitry 1210 are coupled to processing system
1204 via peripherals interface 1216. Peripherals
interface 1216 includes wvarious known componentg for
establishing and maintaining communication between

15 peripherals and processing system 1204. Audio
circuitry 1210 is coupled to audio speaker 1250 and
microphone 1252 and includes known circuitry for
processing volice signalsg received from peripherals
interface 1216 to enable a user to communicate in real-

20 time with other users. In some embodiments, audio
clrcuitry 1210 includes a headphone jack (not shown) .
[c075] Peripherals interface 1216 couples the input
and output peripherals of the system to processor 1218
and computer-readable medium 1201. One or more

25 processors 1218 communicate with one or more computer-
readable mediums 1201 via controller 1220. Computer-
readable medium 1201 can be any device or medium that
can store code and/or data for use by one or more
processcors 1218. Medium 1201 can include a memory

30 hierarchy, including but not limited to cache, main
memory and secondary memory. The memory hierarchy can
be implemented using any combination of RAM {(e.g.,

SRAM, DRAM, DDRAM), ROM, FLASH, magnetic and/or optical
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storage devices, such ag disk drives, magnetic tape,
CDs (compact disks) and DVDs (digital wvideo discs).
Medium 1201 may also include a transmission medium for
carrying information-bearing signals indicative of

5 computer instructions or data (with or without a
carrier wave upon which the signals are modulated) .
For example, the transmission medium may include a
communicatiocns network, including but net limited to
the Internet (also referred to as the World Wide Web),

10 intranet (s), Local Area Networks (LANs), Wide Local
Area Networks (WLANs), Storage Area Networks (SANs),
Metropolitan Area Networks (MANs) and the like.
[00761 One or more processors 1218 run various
software components stored in medium 1201 to perform

15 various functions for system 1200. In gsome
embodiments, the software components include operating
system 1222, communication module {or set of
instructions) 1224, touch processing module {(or set of
instructions) 1226, graphics module (or set of

20 instructionsg) 1228, one or more applications (or set of
instructions) 1230, and navigation module [or set of
instructions] 1238. Each of these modules and above
noted applications correspond to a set of instructions
for performing one or more functions described above

25 and the methods described in this application (e.g.,
the computer-implemented methods and other information
processing methods described herein). These modules
(i.e., sets of instructions) need not be implemented as
separate software programs, procedures or modules, and

30 thus various subsets of these modules may be combined
or otherwise rearranged in various embodiments. In
some embodiments, medium 1201 may store a subset of the

modules and data structures identified above.
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Furthermore, medium 1201 may store additional modules
and data structures not described above.

[0077] Cperating system 1222 includes various
procedures, sets of instructions, software components
and/or drivers for controlling and managing general
system tasks (e.g., memory management, storage device
control, power management, etc.) and facilitates
communication between various hardware and software
components.

[0078] Communication module 1224 facilitates
communication with other devices over one or more
external ports 1236 or via RF circuitry 1208 and
includes various software components for handling data
received from RF circultry 1208 and/or external port
1236.

{00791 Graphics module 1228 includesg various known
software components for rendering, animating and
displaying graphical objects on a display surface. In
embodiments in which touch I/0 device 1212 ig a touch
sengitive display (e.g., touch gcreen), graphics
module 1228 includes components for rendering,
displaying, and animating ocobjects on the touch
sensitive display.

[oc80] Cne or more applications 1230 can include any
applications installed on system 1200, including
without limitation, navigation, a browser, address
book, contact list, email, instant messaging, word
processing, keyboard emulation, widgets, JAVA-enabled
applications, encryptiocn, digital rights management,
voice recogrnition, voice replication, location
determination capability (such as that provided by the
global positioning system (GPS)), a music player, etc.

foosill Touch processing module 1226 includes various
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software componentg for performing varicus tasks
associated with touch I/0 device 1212 including but not
limited to receiving and processing touch input
received from touch I/0 device 1212 via touch I/0

5 device controller 1232.
[0082] System 1200 may further include navigation
module 1238 for performing the method/functions as
described herein in connection with Figures 1-8.
Navigation module 1238 may at least function to

10 calculate navigation routes based on at least a
starting point and destination peoint (e.g., starting
peint 107 and destination point 109 of FIG. 1).
Navigation module 1238 may also incorporate route
priority preferences (e.g., route pricrity preferences

15 781 of FIG. 7). A location determination capability
{such as that provided by the global positioning system
{GPS) )} can be included as part of navigation module
1238 or as a separate module that can interact with
navigation module 1238. Navigation module 1238 may

20 also interact with touch processing module 1226 to
receive user input and one or more applications 1230
(e.g., a navigation application). Navigation module
1238 may be embodied as hardware, software, firmware,
or any combination thereof. Although navigation

25 module 1238 is shown to resgide within medium 1201, all
or portions of navigation module 1238 may be embodied
within other components within system 1200 or may be
wholly embodied as a separate component within system
1200.

30 {0083} 1/0 subsystem 1206 is coupled to touch I/0
device 1212 and one or more other I/0 devices 1214 for
controlling or performing various functions. Touch I/0O

device 1212 communicates with processing system 1204
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via touch I/0 device controller 1232, which includes
various components for processing user touch input
{e.g., scanning hardware). One or more other input
controllers 1234 receives/sends electrical signals
from/to other I/0 devices 1214. Other I/0 devices 1214
may include physical buttons, dials, slider switches,
sticks, kevboards, touch pads, additional display
gcreensg, or any combination thereof.

foo84] If embodied as a touch screen, touch I/0
device 1212 displays visual output to the user in a
GUI. The visual output may include text, graphics,
video, and any combination thereof. Some or all of the
visual output may correspond to user-interface objects.
Touch I/0 device 1212 forms a touch-sensitive surface
that accepts touch input from the uger. Touch I/0
device 1212 and touch I/C device controller 1232 {along
with any asgsociated modules and/or setsg of instructiong
in medium 1201) detects and tracks touches or near
touches (and any movement or release of the touch) on
touch I/0 device 1212 and converts the detected touch
input into interaction with graphical objects, such as
one or more user-interface objects. In the case in
which touch I/0 device 1212 is embodied as a touch
screen, the user can directly interact with graphical
objects that are displayed on the touch screen.
Alternatively, in the case in which touch I/0 device
1212 is embodied as a touch device other than a touch
screen (e.g., a touch pad}, the user may indirectly
interact with graphical objects that are displayed on a
zeparate display screen embodied as I/0 device 1214.
[o085] Touch I/0 device 1212 may be analogous to the
multi-touch sensitive surface described in the

following U.8. Patents: 6,323,846 (Wegterman et al.),
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6,570,557 (Westerman et al.), and/or 6,677,932
{(Westerman), and/or U.S. Patent Publication
1002/0015024A1, each of which is hereby incorporated by
reference.

{00861} Embodiments in which touch I/0 device 1212 is
a touch screen, the touch screen may use LCD (liguid
crystal display) technology, LPD (light emitting
polymer display} technology, OLED (organic LED}, or OEL
{organic electro luminescence), although other display
technologies may be used in other embodiments.

[0087] Feedback may be provided by touch I/0 device
1212 based on the user’'s touch input as well as a state
or stateg of what is being digplayed and/or of the
computing system. Feedback may be transmitted
optically (e.g., light signal or displayed image},
mechanically (e.g., haptic feedback, touch feedback,
force feedback, or the like), electrically (e.g.,
electrical stimulation), olfactory, acoustically (e.g.,
beep or the like), or the like or any combilnation
thereof and in a variable or non-variable manner.

{oo88] System 1200 also includes power system 1244
for powering the various hardware components and may
include a power management system, one or more power
sources, a recharging system, a power failure detection
clrcuit, a power converter or inverter, a power status
indicator and any other components typically associated
with the generation, management and distribution of
power in portable devices.

[0089] In some embodiments, peripherals

interface 1216, one or more processors 1218, and
controller 1220 may be implemented on a single chip,
such as processing system 1204. In some other

embodiments, they may be implemented on separate chips.
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fco90] Cne or more Application Programming
Interfaces (APIs) may be used in gome embodiments. An
API is an interface implemented by a program code
component or hardware component {(hereinafter “API-
implementing component”) that allows a different
program code component or hardware component
(hereinafter “API-calling component”} to access and use
one or more functions, methods, procedures, data
structures, classes, and/or other services provided by
the API-implementing component. An API can define one
or more parameters that are passed between the API-
calling component and the API-implementing component.
[0091] An API allows a developer of an API-calling
component {which may be a third party developer) to
leverage specified features provided by an API-
implementing component. There may be one API-calling
component or there may be more than one such component.
An API can be a source code interface that a computer
gsystem or program library provides in order to support
requests for services from an application. An
operating system {(0S} can have multiple APIs to allow
applications running on the 08 to call one or more of
those APIs, and a service {such as a program library)
can have multiple APIs to allow an application that
uses the service to call one or more of those APIs. An
API can be specified in terms of a programming language
that can be interpreted or compiled when an application
is built.

fco92] In some embodiments the API-implementing
component may provide more than one API, each providing
a different view of or with different aspects that
access different aspects of the functionality

implemented by the API-implementing component. For
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example, one API of an API-implementing component can
provide a first set of functions and can be exposed to
third party developers, and ancther API of the API-
implementing component can be hidden (not exposed) and
provide a subset of the first sget of functions and also
provide another set of functions, such as testing orx
debugging functions, which are not in the first set of
functions. In other embodiments, the API-implementing
component may itself call one or more other components
via an underlying API and thus be both an API-calling
component and an API-implementing component.

{00931 An API defines the language and parameters
that API-calling components ugse when accessing and
using specified features of the API-implementing
component. For example, an API-calling component
accesses the specified features of the API-implementing
component through one or more API calls or invocations
(embodied, for example, by function or method calls)
exposed by the API and passes data and control
information using parameters via the API callsg or
invocations. The API-implementing component may return
a value through the API in response to an API call from
an API-calling component. While the API defines the
syntax and result of an API call (e.g., how to invoke
the API call and what the API call does), the API may
not reveal how the API call accomplishes the function
specified by the API call. Various API calls are
transferred via the one or more application programming
interfaces between the calling {(API-calling component)
and an API-implementing component. Transferring the
APTI calls may include issuing, initiating, invoking,
calling, receiving, returning, or responding to the

function calls or messages; in other words,
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transferring can describe actions by either of the API-
calling component or the API-implementing component.
The function calls or other invocations of the API may
send or recelve one or more parameters through a
parameter list or other structure. A parameter can be
a constant, key, data structure, object, object class,
variable, data type, pointer, array, list or a pointer
to a function or method or another way to reference a
data or other item to be passed via the APT.

[0094] Furthermore, data types or classes may be
provided by the API and implemented by the API-
implementing component. Thus, the API-calling
component may declare variables, use pointers, use or
instantiate constant values of such types or classes by
using definitions provided in the API.

{0095] Generally, an API can be usged to access a
service or data provided by the API-implementing
compenent or to initiate performance of an operation or
computation provided by the API-implementing component.
By way of example, the API-implementing component and
the API-calling component may each be any one of an
operating system, a library, a device driver, an API,
an application program, or other module (it should be
understood that the API-implementing component and the
API-calling component may be the same or different type
of module from each other). API-implementing
components may in some cases be embodied at least in
part in firmware, microcode, or other hardware logic.
In some embodiments, an API may allow a client program
to use the services provided by a Software Development
Kit (SDK) library. In other embodiments an application
or other client program may use an API provided by an

Application Framework. In these embodiments, the
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application or client program may incorporate calls to
functiong or methods provided by the SDK and provided
by the API, or use data types or objects defined in the
SDK and provided by the API. An Application Framework
5 may, in these embodiments, provide a main event loop

for a program that responds to various events defined
by the Framework. The API allows the application to
specify the events and the responses to the events
using the Application Framework. In some

10 implementations, an API call can report to an
application the capabilities or state of a hardware
device, including those related to aspects such as
input capabilities and state, output capabilities and
state, processing capability, power state, storage

15 capacity and state, communications capability, etc.,
and the API may be implemented in part by firmware,
microcode, or other low level logic that executes in
part on the hardware component.
foo9s6l The API-calling component may be a local

20 component (i.e., on the same data processing system as
the API-implementing component) or a remote component
{(i.e., on a different data processing system from the
API-implementing component)} that communicates with the
API-implementing component through the API over a

25 network. It should be understood that an API-
implementing component may also act as an API-calling
component (i.e., it may make API calls to an API
exposed by a different API-implementing component) and
an API-calling component may also act as an API-

30 implementing component by implementing an API that is
exposed to a different API-calling component.
[0027] The API wmay allow multiple API-calling

components written in different programming languages
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to communicate with the API-implementing component
{thus the API may include features for translating
calls and returns between the API-implementing
component and the API-calling component); however the

5 API may be implemented in terms of a specific
programming language. An API-calling component can, in
one embodiment, call APIs from different providers such
as a set of APIs from an 0OS provider and another set of
APIs from a plug-in provider and another set of APIs

10 from another provider (e.g. the provider of a software
library) or creator of the another set of APIs.
foo9sl Figure 13 is a block diagram illustrating an
exemplary API architecture, which may be used in some
embodiments of the invention. As shown in Figure 13,

15 the API architecture 1300 includes the API-implementing
component 1310 (e.g., an operating system, a library, a
device driver, an API, an application program, software
or other module) that implements the API 1320. The
API 1320 specifies one or more functions, methods,

20 clagses, objects, protocels, data structures, formats
and/or other features of the API-implementing
compenent that may be used by the API-calling
component 1330. The API 1320 can specify at least one
calling convention that specifies how a function in the

25 API-implementing component receives parameters from the
API-calling component and how the function returns a
result to the API-calling component. The API-calling
component 1330 (e.g., an operating system, a library, a
device driver, an API, an application program, scoftware

30 or other module), makes API calls through the API 1320
to access and use the features of the API-implementing
compoeonent 1310 that are specified by the APTI 1320. The

API-implementing component 1310 may return a value
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through the API 1320 to the API-calling component 1330
in response to an API call.

[0099] It will be appreciated that the API-
implementing component 1310 may include additicnal
functions, methods, c¢lasses, data structures, and/or
other features that are not specified through the

API 1320 and are not available to the API-calling
component 1330. It should be understood that the API-
calling component 1330 may be on the same system as the
API-implementing component 1310 or may be located
remotely and accesses the API-implementing component
1310 using the API 1320 over a network. While Figure
13 illustrates a single API-calling component 1330
interacting with the API 1320, it should be understood
that other API-calling componentg, which may be written
in different languages {(or the same language) than the
API-calling compconent 1330, may use the API 1320.

[0100] The API-implementing component 1310, the API
1320, and the API-calling component 1330 may be stored
in a machine-readable medium, which includes any
mechanism for storing information in a form readable by
a machine (e.g., a computer or other data processing
system) . Examples of machine-readable media include
magnetic disks, optical disks, random access memory,
read only memory, flash memory devices, etc.

{0101] In FIG. 14 (“Software Stack”), an exemplary
embodiment, applications can make calls to Services 1
or 2 using several Service APIs and to Operating System
{08) using several 0SS APIg. Services 1 and 2 can make
calls to the 08 using several 0S8 APIs.

[0102] Note that the Service 2 has two APIs, one of
which {(Service 2 API 1) receives calls from and returns

values to Application 1 and the other (Service 2 API 2)
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receives calls from and returns values to Application
2. Service 1 {(which can be, for example, a software
library) makes calls to and receives returned values
from 0OS API 1, and Service 2 (which can be, for
example, a software library) makes calls to and
receives returned values from both 0SS API 1 and 0OS API
2. Application 2 makes calls to and receives returned
values from 0OS API 2.

{0103] Insubstantial changes from the claimed
subject matter as viewed by a person with ordinary
skill in the art, now known or later devised, are
expressly contemplated as being eguivalently within the
scope of the claims. Therefore, obvious substitutions
now or later known to one with ordinary skill in the
art are defined to be within the scope of the defined
elements.

[0104] The above-described embodiments of the
invention are presented for purposes of illustration

and not of limitation.
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What 1is Claimed is:

1. An electronic device for navigation
comprising:
a touch-sensitive screen; and
a processing module coupled to the
touch-sensitive screen, operative to:
display a map;
calculate a plurality of routes
extending from a starting point to a destination point;
display the plurality of routes
simultanecusly on the touch-sensitive screen; and
receive a selection of a route from

the plurality of routes via the touch-sensitive screen.

2. The electronic device of claim 1,
wherein the plurality of routes are superimpesed on the

map.

3. The electronic device cof claim 1,
wherein each route of the plurality of routes is
highlighted and differentiable from all other displayed

routes.

4, The electronic device of claim 3,
wherein each route of the plurality of routes is
highlighted in a different color.

5. The electronic device of claim 1,
wherein the processging module is operative to display
the selected route more prominently than the other

displayed routes.

6. The electronic device of claim 1,
wherein the processing module is operative to display a
callout associated with each route, wherein each
callout 1s displayved in a manner that does not

interfere with elements of the map.
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7. The electronic device of claim 1,
wherein the selected route includes a start point

indicator and a destination point indicator.

8. The electronic device of c¢laim 7,
wherein the selected route further includes at least

one route-change indicator.

9. A method for identifying a plurality of

navigation routes, the method comprisging:

displaying a map including gecographical
identifying information, wherein the map is displayed
at a first one of several zoom factors;

displaying a plurality of navigation
routes that are superimposed over the map, each
navigation route having the same starting and
destination points, and each navigation route being
identified by an associated callout;

determining where to place each of the
callouts on the map so that each callout identifies its
associated navigation route for the first zoom factor;
and

displaying the callouts for each
displayed navigation route in the place determined for
the first zoom factor.

10. The method of claim 9, wherein the
callouts comprise one of more of a route name, a total
distance, an estimated total time, an egtimated time of

arrival, or a total price.

11. The method of claim 9, wherein the map
is displayed at one of the zoom factors based on at
least one of the following navigation factors:

speed limit;
distance to a next turn; and

distance to a Point of Interest.
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12. The method of claim 9, wherein at least
two of the navigation routes share a portion of a

commen route.

13. The method of claim 9, wherein when the
map 1s displayed at a zoom factor resulting in having
at least one of the navigation routes omitted from the
map, the callout associated with the at least one

missing map is displayed.

14. The method of claim 9, wherein the
callouts do not overlap any geographical identifying

information.

15. A method for comparing and selecting
navigational routes on an electronic device, the method
comprising:

displaying at least one navigation tile
from a plurality of navigation tiles on a touch-
sensitive gcreen of the electronic device, the
navigation tiles each comprising:

a pictorial representation of a
calculated navigation route, wherein the calculated
navigation routes of all of the navigational tiles have
the same starting and ending points; and

text information about the route;
and

receiving a selection of a navigation

tile from the plurality of navigation tiles.

16. The method of claim 15, wherein the at

least one navigation tile is digplayed in a list.

17. The method of claim 15, wherein the at
least one navigation tile is displayed one at a time
and additional navigation tiles are accessed by making
a horizontal swiping gesture on the touch-sensitive

screer.
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18. The methed of claim 15, wherein the at
least one navigation tile is displayed one at a time
and additional navigation tiles are accessed by tapping

a virtual button on the touch-sensitive screen.

19. Machine-readable media for controlling
an electronic device, comprising computer-readable code
recorded thereon for:

calculating a plurality of navigation
routes;

displaying the plurality of navigation
routes simultaneously on a map, which is displayed on a
screen of the electronic device; and

receiving selection of one of the
displayed navigation routes.

20. The machine-readable media of claim 19,
further comprising computer-readable code recorded
thereon for displaying a context-appropriate menu based

upon an input from a user.

21. The machine-readable media of claim 19,
further comprising computer-readable code recorded
thereon for:

accessing transit schedules; and
displaying the transit schedules on the

screen of the electronic device.

22. The machine-readable media of claim 20,
wherein calculating the plurality of navigation routes
comprises calculating a total travel time based at

least on the timing of the accessed transit schedules.

23. The machine-readable media of claim 20,
wherein calculating the plurality of navigation routes
comprises calculating a total price based at least on

the prices of the accessed transit schedules.
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24. An electronic device for navigation
comprising:
a touch-sensitive screen; and
a processing module coupled to the
touch-gensitive screen, operative to:
calculate a plurality of
navigational routes from a starting point to a
destination point;
provide navigation assistance along
one of the plurality of navigational routes; and
recalculate a plurality of
navigational routes based at least on the current

location of the electronic device.

25. The electronic device of claim 24,
wherein the processing module recalculates a plurality

of navigational routes at predetermined intervals.

26. The electronic device of claim 24,
wherein the processing module continucusly recalculates

a plurality of navigational routes.

27. The electronic device of claim 24,
wherein the processing module recalculates a plurality
of navigational routes based at least on an input from

a user.

28. The electronic device of claim 24,
wherein the processing module recalculates a plurality
of navigational routes upon the occurrence of a

predetermined event.

29. A method for providing navigational
routes, the method comprising:
displaying a map including a plurality
of routes;
overlaying a navigational route on top
of two or more routes, the mavigational route including

start and destination points; and
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displaying a route change indicator at a

transition point between two routes.

- 46 -



PCT/US2012/040550

1/ 13

WO 2012/167148

021
m
Ui 29 ’ O
W 692 WBLRL MOUS o |
S 31004 odmoug | L |NOLDNINNGE
sol uwes OYEIL MOUS |~y - e
N £ 7E JECBS SPIM S 601
¥ 31L00H SPON wmﬂﬁ Mok /
PO i v L 2L00d / e
I B2 w
€ 3LNOY \N EIGSE N
LOFT W52 oot /el
22 e ] A
Iy
Z 3.N0d S 3ok £ 31N0Y aEENe
SO iy gz S0k \ o 01
opi—  WY0C o ATIASIVIO N Jw S,
L Alnon N b o
A0t - / e ¥
yels  lgoy P8 jw% M \N\ﬂ%\w\\w mmfm, SROURIBIBI
\.\\\\
11 A —



2/ 13

PCT/US2012/040550

WO 2012/167148

Obe—t

SRANY 1594 ]
JUSWILRYBIUE 7]
Buddous 1
SUOEIS SED N

SEINRISEY [
{Od

L 3100

LOE

BUiEBLISS 1L L
DOIRARY 1L 2L
AONYLEIG

<i¢ 21N0Y

Ly
Ui 21

Yid

St

<15 321004
S01”

Yot 69
LT Q348

0Le
4

YO £0
(19348

JUIOC] LIS

>

INICHAYM QOY
NOIYNILLSEA IMyi

A
02~

X,

& 41N0oY

B0

<7 .

UCITBUNSa(]

\ e

%4 o

AN

Vs

12V m./

v ALN0OH| >

o

i N
ok N

pug

8¢

PE

oEl ,
) BOOLIGI]BI




3/ 13

WO 2012/167148 PCT/US2012/040550
300
132 136
Pl o
Preferences :&a Start
A0
ROUTE 1
Digtance: 20.4 Mi
Travel Time: 26 Min
Tolls: 85
Traffic: [5],~380
30 | |
h R
102
ROUTE 2 o 904
Distance: 22 M izcég{?n‘;m 263
Travel Time: 25 Min ci ' zﬁi {y
Tolls: $5 oo 0SeCin
Tratffic: -
302 _
183
ROUTE 3
Distance: 23 A
Travel Time: 24 Min M4
Tolls: 5
Traffic: ‘§62
303
N & _
i “Hi &374




4 / 13

WO 2012/167148 PCT/US2012/040550
S
m\{g
- o
/E\ ?’) "“/:1: e
.
< °
i é
3
-~ o 9
B 5o o .
g:} & — @
P R
P N\ L.
=2 R 2 gx{:
=
F N\
5
STF
€ = © =¥
03 s 3z <t o % .
LLd < i
'3 O
= =N % 41 ¢ O
¥ i <F - é-—; o 30000000
g & ::; £ QD 8 bt u‘u
o ¥ :z:_ Q
5 &
Ewyd F N\
@ 3 % ;f:? 5.‘.’.’.
&
F




5/ 13

PCT/US2012/040550

WO 2012/167148

Org—

gyg—

{

i

528
Uiy &

¥ AL004
028
oLt

£ A1N0H
G

Uiy €8

Z 2100H
218
00

L 200
S4L00Y

sng - L
NIYHL

aN=OdT

2%

GFG—

i

HOS AHHH

PO

]

HIS 5NY

£9--

HOS Nivdl

+09.

5,

209
| /

AN
FELN0oH

12 31004

o W e o an

A A A A M M W W WA

vEly

961

w7 7 el [
=

. 880UBIRBI




6 / 13

WO 2012/167148 PCT/US2012/040550
700
()
—780
A 942 AW 3 B
-8 é\ Sunday, August 26 ( :@
TTRoute Priority Done|

782 4. ) Avoid Highways 8. ) Scenic Route

Callout Display
(X} Route Name (x] ol Price

(%] Total Distance [} ETA




7 / 13

WO 2012/167148 PCT/US2012/0403550
801
8@@\&\ S
803
P
Calculate a plurality of navigation roules
and prepare navigation liles. 805

%’ /’j

Display navigation tiles on a screen with
a pictorial representation of a navigation route
and details about the route.

i p

Heceive a selaction of a navigation tile.

FIG. 8



8 / 13

WO 2012/167148 PCT/US2012/040550

900 901

~

Gar
) 368

Display a map including geagraphﬁcaé identifying
information, where the map is displayed
at a first one of several zoom factors.

Y .

Display a plurality of navigation routes that are
superimposed over the map, each navigation route
having the same starting and destination poinis,
and each navigation route being identified

by an associated callout. 907

Y -~
Determine where 10 place sach of the callouts
on the map so that each callout identifies its
associated navigation route
for the first zoom factor.

Y

Display the callouts for each displayed
navigation route in the place determined for
the first zoom faclor.

909

FIG. 9



9 / 13

WO 2012/167148 PCT/US2012/040550

1000 1001

N
T,
| Start |
) }GSB

Display a map including a
plurality of routes.

! .

Overlay a navigational route on top
of two or more routes, the navigational route
including start and destination poinis.

1005
S

Display a route change indicator /5@37
at a transition point between the
two routes.

FlG. 10



10 / 13

WO 2012/167148 PCT/US2012/040550
Touch /O Communication Computing
Device Channel System
11041 1102 1103

FIG. 11



11/ 13

WO 2012/167148 PCT/US2012/0403550
Computer Readable Medium 1201
Power System 1200
Operating System 1222 1244
Communicatoin Module 1224

Touch Processing Module 122

Graphics Module 1228 External Port
Applications 1230 1236
Navigation Module 1238
“,\_41 9035 ——1203-8 \i/
1204 ! — 12083
\ Controller RF Circuitry Speaker
1220 _ - > 1208 1250
Peripherals
f
1203-4| Interface
L - _| Audio Circuitry
Processor 1210
1218
\ i Microphone
12031 1252
1/O Subsystem 1206
Toueh O 1 | other 10
Controller Controller(s)
1930 1234
| [ |
{—1203-6 12037
Touch 1/O Other I/O
Device Devices
1212 1214

FIG. 12



12 / 13

WO 2012/167148 PCT/US2012/040550

1300

API-Calling Component(s)

1330
APl Calls, Return Values,
Parameters Parameters
Application Programming
Interface
1320

APl-Implementing Component(s)
1310

FIG. 13



13/ 13

WO 2012/167148 PCT/US2012/040550

Application 1 | Application 2

L

Service 1 AP |Service 2API 1| [Service 2 API 2|
Service 1 Service 2

—

OS AP 1 OS AP 2

Operating System (OS)

FIG. 14



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - claims
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings

